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Background: Running is one of the most popular forms of aerobic exercises and widely perceived to be beneficial to the cardiovascu-
lar and musculoskeletal endurance. In recent years, experts noted an increasing rate of injuries (24 - 65%) occurring in long distance 
runners and suggested that these injuries are related to the tremendous demands put on their lower extremities during running.

Objective: The purpose of the study was to find out the effect of Physical therapy and wedged foot orthotics on reducing the intensity 
of pain and onset of pain time in runners with pronated foot.

Design: Pre test-post test Experimental Study design

Setting: The study was conducted in Out Patient Department of physiotherapy, Tertiary Hospital Al ain, UAE.

Patients: 20 subjects between 18 - 35 years old with on pain in runners with pronated foot were randomly assigned into 2 groups.

Interventions: Group A (Experimental) received a flat insole with 5 rear foot posting  and physical therapy session. In Group B (Con-
trol) group received a non-wedged flat insole on the same material  and following the same physical therapy session.

Measurements: 60 minute treadmill test outcome measured were onset of pain time and pain intensity were measured with Visual 
analogue scale.

Conclusion: Thus the study concluded that physical therapy and wedged foot orthotic devices helps in reducing pain intensity and 
delays the pain onset of runners with pronated foot.

Introduction
Running is one of the most popular forms of aerobic exercises 

and widely perceived to be beneficial to the cardiovascular and 
musculoskeletal endurance. In recent years, experts noted an in-
creasing rate of injuries (24 - 65%) occurring in long distance run-

ners and suggested that these injuries are related to the tremen-
dous demands put on their lower extremities during running.

The ankle and foot complex are the most distal joints of the skel-
etal system from the weight bearing perspective. The function is to 

DOI: 10.31080/ASOR.2019.02.0117

Citation: U Albert Anand., et al. “A Study to Analyse the Effectiveness of Physical Therapy and Wedged Foot Orthotic Devices on Pain in Runners with 
Pronated Foot". Acta Scientific Orthopaedics 2.11 (2019): 40-43.

https://actascientific.com/ASOR/pdf/ASOR-02-0117.pdf


A Study to Analyse the Effectiveness of Physical Therapy and Wedged Foot Orthotic Devices on Pain in Runners with Pronated Foot

41

appropriately distribute the weight bearing stresses during func-
tion. Their normalcy in anatomy and mechanics is hence essential 
to minimize abnormal loading and predisposition to a dysfunction 
[1]. The most common cause of heel pain is plantar fasciitis; it is 
usually caused by biomechanical imbalance resulting in tension 
along the plantar fascia [2].

It is believed that running injuries result from a combination 
of extrinsic factors (training error, shoe wear, running surface and 
training pattern) and intrinsic factors (poor flexibility, malalign-
ment, variations in anthropometry, previous injury and running 
experience). 

Researchers studying contributing factors for running injuries 
have suggested that pronated foot, defined as the foot with exces-
sive compensatory pronation of subtalar joint and midtarsal joint 
during weight-bearing activities, might impair the stability of the 
foot and thus have an impact on the occurrence of patella femoral 
pain or foot pain.

Managements of the pronated foot generally focus on main-
taining the integrity of the supporting tissue, ensuring full range 
of foot motion, and supporting the foot in an optimal alignment. 
Among various intervention methods, foot orthosis was designed 
to correct or accommodate the biomechanical defects of the lower 
extremity. 

Physical therapy interventions and Application of foot orthosis 
has been shown to successfully reduce symptoms in patients with 
pronated foot, and to alter the lower extremity biomechanics such 
as reduction of movement range and change of timing of calcaneal 
eversion and tibial rotation in both healthy adults and patients 
with painful knee or foot. 

Studies by Eng and Pierrynowski, and by Mundermann., et al. 
suggest that the soft foot insole with a medial post could effectively 
improve lower extremity kinematics and kinetics such as reduced 
ankle/foot rotations in the frontal and transverse plane, and de-
creased maximum foot eversion and ankle inversion moment. In 
this study we believe that a soft foot insole with shock absorbing 
material and wedge support would offer a less expensive and light-
weight orthotic choice for runners who experienced painful symp-
toms during running. 

The Aim of study is to find out the effectiveness of Physical ther-
apy and wedged foot orthotic devices used to reduce the pain and 
delay the onset of pain in runners with pronated foot.

Methods
The study was pre-test and post-test experimental study 

design. All the subjects underwent a clear examination to diag-
nose the navicular height and pronated foot were selected and 
divided into two groups. The subjects were instructed clearly on 
the study, the potential benefits and harms of the study was ad-
equately explained to the subjects, they were given 24 hours to 
confirm their participation, their willingness to participate was 
obtained and the subjects had permitted to withdraw from study 
at any point of time. Informed consent was obtained from all the 
participants and the study was approved by the tertiary hospital 
ethical committee. 

The study included the subjects with Moderate Pain over the 
patello femoral joint and plantar aspect of heel not more than 5 
in Visual analog scale, age group from 18 yrs to 35 yrs, Both sex 
were included andClinically diagnosed runners with pronated 
foot. whereas subjects with Ankle and foot stiffness, Tarsal tun-
nel syndrome, Calcaneal stress fracture, Plantar fascia rupture, 
Histories of knee ligament or meniscal injuries, Patellar dislo-
cation, or subluxation, Knee surgeries within three months or 
evidence of knee joint effusion, Ankle sprain within the previous 
three months, current orthosis treatment, Leg length discrepan-
cies >2 cm, Pathological or neurological disorders were excluded 
from the study.The pronated foot was defined by:

•	 Navicular height difference between weight bearing 
	 and non-weight-bearing stance > 10 mm.

•	 Non-weight-bearing rear foot Varus >5 or weight- 
	 bearing calcaneal valgus > 5.

The subject selection was based on the inclusion and exclu-
sion criteria. The subjects were explained with VAS for pain and 
60 minute Treadmill running test. 20 subjects were randomly 
selected and assigned into two groups. 10 subjects were in each 
group. In Group A (Experimental) received a flat insole with 5 
rear foot posting. The insole was made of 2-mm Poron, a rubber-
like material with good impact absorbing capability, and the rear 
foot posting was made from an off-the-shelf 5 wedge of ethyl 
vinyl acetate (EVA). The medial wedge extended from the lon-
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gitudinal midline to the medial edge of the insole and was 6 to 8 
cm in length depending on subject’s foot size Subjects underwent 
a physical therapy session for 4 days per week. One session stands 
for duration of 30 minutes. 

The session included warm up exercises (These exercises in-
cluded quadriceps, gastrocnemius and soleus, hamstrings, ilio-
tibial band and hip flexor stretches) for 3 minutes, foot exercises 
were given for 10 minutes in addition is in to this stretching is 
incorporated for 10 minutes. Ultrasound was given as an adjunct 
to the treatment session for duration of 7 minutes 1.3MHZ using 
sonopulse. In Group B (Control) group received a non-wedged 
flat insole on the same material and following the same physical 
therapy session. We used a treadmill for both groups to perform 
the 60-minute running test as the outcome testing task. Prior to 
the treatment, the pre-test value for pain was noted using visual 
analogue scale and the score for onset of pain was recorded as the 
duration of the running test (test ended at the onset of pain). Fol-
lowing treatment the patient was advised to continue the home 
programme and thanked for their co-operation. The data was not-
ed separately and was taken for analysis. The outcome measures 
were Pain and Onset of pain time, which were assessed by Visual 
analogue scale and 60 minute treadmill test.

Analysis of Data and Results

Statistical analyses were performed using the Statistical Pack-
age for the Social Science(SPSS). The Paired “t” test is used to com-
pare the pre andpost test values of intensity of pain and onset of 
pain in during 60 minute treadmill test. The unpaired “t” test is 
used to compare the post test values of group A and B.

The student‘t’ test was done to analyze the pre and post test 
means of group A and B. Paired ‘t’ test showed that both group 
A and B significantly reduce the pain intensity. For pain intensity, 
Group A calculated‘t’ value is 15.0 > table‘t’ value 2.262, Group B 
calculated‘t’ value is 11.2 > table ‘t’ value 2.262. In Unpaired‘t’ test, 
the pre test mean analysis showed that there is no difference be-
tween the groups. Analysis of post test means showed that there 
is significant difference between the groups for pain intensity. 
(calculated‘t’ value is 5.23 > table‘t’ value 2.101).

The student‘t’ test was done to analyze the pre and post test 
means of group A and B. Paired ‘t’ test showed that both group 
A and B significantly reduce the pain intensity. For pain intensity, 

Group A calculated‘t’ value is 60.7 > table‘t’ value 2.262, Group B 
calculated‘t’ value is 36.6 > table ‘t’ value 2.262. In Unpaired‘t’ test, 
the pre test mean analysis showed that there is no difference be-
tween the groups. Analysis of post test means showed that there 
is significant difference between the groups for pain intensity. 
(calculated‘t’ value is 1.07 > table‘t’ value 2.101).

Statistical 
test

Groups 
/ test 

scores
Mean Standard 

deviation
‘t’ 

value

Table 
‘t’ 

value
Paired ‘t’ test 
– Group A 

Pretest 28.9 1.29 60.7 2.262
Posttest 56.4 0.97

Paired ‘t’ test 
– Group B 

Pretest 28.3 1.16 36.6 2.262
Posttest 45.6 1.07

Unparied ‘t’ 
test - pretest 

Group A 28.9 1.29 1.10 2.101
Group B 28.3 1.16

Unpaired ‘t’ 
posttest 

Group A 56.4 0.97 23.8 2.101
Group B 45.6 1.07

Table1: Showing Student ‘T’ Test: Forpain Onset Time.

Statistical 
test

Groups 
/ test 

scores
Mean Standard 

deviation
‘t’ 

value

Table 
‘t’ 

value

Paired ‘t’ test 
– Group A 

Pretest 6.80 0.789
15.0 2.262

Posttest 1.80 0.919

Paired ‘t’ test 
– Group B 

Pretest 7.00 0.667
11.2 2.262

Posttest 3.90 0.876

Unparied ‘t’ 
test - pretest 

Group A 6.80 0.789
0.612 2.101

Group B 7.00 0.667

Unpaired ‘t’ 
posttest 

Group A 1.80 0.898
5.23 2.101

Group B 3.90 0.876

Table 2:  Showing Student ‘T’ Test: For Pain Intensity.

Discussion
The purpose of the study was to find out the effect of Physical 

therapy and wedged foot orthotics on reducing the intensity of 
pain and onset of pain time in runners with pronated foot. Many 
causative factors for heel pain in runners have been hypothesized 
literatures, yet the etiology is unknown. Both intrinsic and extrin-
sic factors are responsible for causing problem in the foot. One of 
the common causes noted is abnormal foot posture in the foot [3]. 
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There is a strong relationship found between pronated foot type 
and chronic heel pain [4]. Chronic heel pain results from excessive 
pronation. Normally pronation occurs in the foot during stance 
phase of gait. It helps the feet to adapt the ground and also absorb 
the shock during walking. Excessive pronation cause inward rota-
tion of leg which creates an abnormal amount of stretching and 
pulls the ligament and tendon attaching the heel, which results in 
pain [5].

Wearing the custom-made orthosis resulted in significant 
changes of lower extremity kinematics and kinetics, such as de-
creased maximum rear foot eversion angle and velocity and lower 
internal ankle inversion moment in healthy adults [6]. During gait 
cycle, excessive foot pronation causes inward roll of foot, results in 
lowering of arch. Flattened arch makes foot unstable, prolonged 
instability results in injury or microtrauma to the soft tissue struc-
tures around the foot result in pain and dysfunction in heel [7].

Ultrasound increases blood flow and reduce the inflammation 
and pain [8]. Ultrasound helps in reducing the pain and muscle 
spasm, It reflexes activity of muscle and spasm [9].

Pronation is a dysfunction can cause due to tightening of gas-
troscopes. Gastroscopes tightening alter the position of calcaneus 
inturn result in overstretching of fascia result in pain. Stretching 
exercises helps in reduction of fascial tightening and reduce the 
abnormality of foot [10]. Both sustained and intermittent stretch-
ing exercises helpful in the management of painful heel syndrome 
[11]. Stretching exercises help in reducing symptoms of chronic 
plantar heel pain [12]. Correction of pronated foot helps to relieve 
pain and discomfort. Long-term releif of pain is done by complete 
remedy of the aggravating pronation factors [4].

Treatment should focus in prevention of excessive pronation 
and there by controlling valgus of calcaneum, which intern reduces 
tension in the passive structures around the foot [13].

Conclusion
Thus the study concluded that physical therapy and wedged 

foot orthotic devices helps in reducing pain intensity and delays 
the pain onset of runners with pronated foot.
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