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Effect of myofascial release with lower limb 

strengthening on plantar fasciitis 

 
Dr. Uzair Tamboli and Dr. Chandrakant Patil 

 
Abstract 

Materials and Methodology: Both male and female patients with previously diagnosed plantar fasciitis 

and having symptoms such as painful first step in the morning, calcaneal soreness on palpation were 

included in the study and patients with ankle or foot surgery, lower limb spasticity were excluded from 

the study. A comparative study was done where the subjects were randomly divided into 2 groups – 

Group A Myofascial Release group (MFR) who received manual myofascial release protocol and Group 

B Myofascial Release and Lower Limb Strengthening (MFR-LLS) group who received lower limb 

strengthening protocol in addition to same MFR protocol. Both groups were given Ultrasound Therapy in 

addition to their respective protocol. Myofascial Release and Lower Limb Strengthening Exercises was 

given to the patient 5 times a week for 4 weeks. Outcome Measure were Foot Function Index and Visual 

Analogue Scale. Myofascial release with lower limb strengthening was effective in the treatment of 

plantar fasciitis. There were significant changes on the Visual Analogue Scale and Foot Function Index. 

According to the results of data analysis it was found that myofascial release is significantly effective 

when given with lower limb strengthening program for reducing pain and improving the functional status 

in subjects with Plantar Fasciitis. 

 

Keywords: Plantar fasciitis, aerobic, lower limb strengthening, obesity, visual analogue scale, foot 

function index 

 

1. Introduction 

Plantar Fasciitis also known as heel pain is the most commonly treated condition by Health 

care providers [7, 2]. Approximately 2 million Americans are treated for plantar fasciitis [3, 7] and 

it is the leading cause of treatment for foot and ankle pathologies [11, 21]. Plantar fasciitis has a 

negative impact on foot-specific and general health-related quality of life [1, 7]. Plantar fasciitis 

occurs as a sharp insidious pain under the heel and along the medial border of plantar fascia up 

to its insertion at the calcaneus. Pain gets worse in the morning, for first few steps after getting 

out of bed, prolonged period of inactivity, or at Beginning of workout [22]. Diagnosis for plantar 

fasciitis can be made through patient history, clinical assessment, and foot questionnaire, 

objective assessment such as pain level, palpation, muscle tightness, joint ROM or muscle 

strength. In addition diagnostic imaging can also be done to exclude other causes of heel pain 
[23, 24]. There are many different types of approaches used by clinicians for this condition. 

There is a risk of developing Antalgic gait as the patient avoids weight bearing on 

symptomatic foot [25]. Lack of walking and avoidance of weight bearing could result in loss of 

muscle strength and flexibility [26, 23]. Development of Abnormal Biomechanical structure is a 

risk factor in plantar fasciitis. In 2015 Sullivan et al. [27] has identified the musculoskeletal 

problems occurring in plantar fasciitis and found that there is weakness in various muscles 

such as ankle evertors and toe flexor. There are very few studies that show effects of 

Strengthening on plantar fasciitis pain. It is still not clear whether plantar fasciitis comes under 

cumulative trauma disorders. There are studies that show the risk factors for plantar fasciitis. 

The condition is more likely to occur in persons who are obese and those who are on their feet 

most of the day [28]. High level of physical activity and standing for a long duration has an 

impact on one’s musculoskeletal system. Security Guards at any place are required to stand for 

most of their time. This prolonged standing in addition with higher BMI is major factor for 

developing Plantar Fasciitis. Hence this study was undertaken to investigate the effects of 

Myofascial Release with Lower Limb Strengthening for Security Guards having plantar  
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fasciitis. The Hypothesis of this study was that Myofascial 

Release with lower limb strengthening may have a positive 

effect on plantar fasciitis. 

 

2. Objectives 

To find the effect of Myofascial Release with Lower Limb 

Strengthening in Plantar fasciitis 

 

3. Materials and Method 

The study was conducted in outpatient department of Krishna 

College of physiotherapy. Subjects were selected according to 

the inclusion and exclusion criteria. The study was ethically 

approved by the Institutional Ethical Committee, KIMS 

Deemed to Be University, Karad. Written consent of the 

patient was taken. The subjects underwent pretest using 

Visual analogue scale and Foot Function Index. The subjects 

were randomly divided into 2 groups – Group A Myofascial 

Release group (MFR) who received manual myofascial 

release protocol and Group B Myofascial Fascial Release and 

Lower Limb Strengthening (MFR-LLS) group who received 

lower limb strengthening protocol in addition to same MFR 

protocol. Both groups were given Ultrasound Therapy in 

addition to their respective protocol. Myofascial Release and 

Lower Limb Strengthening Exercises was given to the patient 

5 times a week for 4 weeks. Myofascial Release technique 

was given according to the anatomy trains concept on the 

superficial back line of lower limb. The subjects are taken in 

supine position with Lower Limb extended and foot in 

Dorsiflexion. MFR was given on the plantar surface. The 

technique was performed in three strokes directly over the 

patient’s skin by sliding the hand throughout the Dorsiflexion 

with constant pressure in the caudocranial direction. The 

lower limb strengthening program consists of exercises for 

muscles of Hip joint, Knee Joint and Ankle Joint. Exercises 

are performed in 3 sets of 10 repetitions and 10 seconds hold 

with an interval of 30 seconds between each set. 

Hip Joint  

 

Exercises for hip flexors 

 This exercise was given for improving the strength of hip 

flexor muscles.  

 Subject was placed in supine position with knee extended 

of affected side and knee  

 flexed of sound side. The subject performed straight leg 

raiser with extended knee.  

 

Exercises for hip Abductors 

 This exercise was given for improving the strength of 

Abductor muscles. 

 Subject was placed in lateral decubitus position of sound 

side with knee flexed and performed hip abduction with 

knee extended of affected side.  

 

Exercises for hip Adductors and Extensors 

 This exercise was given for improving the strength of 

Adductor and Extensor muscles. 

 The Subject maintained an orthostatic position and 

performed Hip Adduction and Hip Extensions. 

 

Knee Joint  

 Exercises for Knee Extensors.  

 This exercise was given to strengthen the quadriceps 

muscle. 

 Subjects were placed in supine position with legs 

extended and the towel roll was places under the knee of 

affected leg and they are instructed to press the roll with 

maximum force. 

 

Exercises for knee Flexors.  

 This exercise was given to strengthen the hamstring 

muscle.  

 Subjects were placed in supine position with legs 

extended and the towel roll was places under the ankle of 

affected leg. The subjects were instructed to press the roll 

with maximum force.  

 

Ankle Joint 

 Exercises for Dorsiflexors and Plantar flexors.  

 This exercise was given for improving the strength of 

Ankle Dorsiflexors and Plantar flexors.  

 The Subject were asked to sit on the floor with knee 

extended and instructed to perform  

 Dorsiflexion and Plantar flexion using a Theraband of 

suitable resistance.  

 

Intensity-Training was started during weeks 1 and with 

intensity 60% (1RM) was progressed to intensity 75%-80% 

(1RM). 

 The subjects in both group then underwent posttest using 

Visual analogue scale and Foot Function Index Test after 

the completion of treatment protocol of 4 weeks. 

 The data was analyzed by using instat app. Value of 

independent t test and significance of p value was 

checked. Results were prepared accordingly. 

 

4. Analysis and interpretation of data 
The researcher conducted a study on effects of aerobic 

exercise versus resistance exercise on BMI in obese patient 

with type 2DM. For the purpose of this study the researcher 

collected data on 30 adults of karad city. 

 

4.1 Analysis of data 

Data analysis was performed with SPSS version 20.0. Paired t 

test was done to compare different variables of patients 

undergoing myofascial release and lower limb strengthening 

exercises. Following results were obtained. 

 

4.2 Level of significance 

There were significant changes on VAS and Foot Function 

Index in the lower limb strengthening group as compared to 

myofascial release group. Effectiveness on VAS in both the 

groups was observed. 

Findings of the statistical analysis have been shown in the 

following tables. 

Visual analogue scale  

 
Table 1: Visual Analogue Scale (at rest) 

 

 
Group A Group B 

 
Pre Post Pre Post 

Mean 1.94 0.6666 1.76 0.9266 

SD 0.9891 0.1175 0.7008 0.6017 

  

 The above table shows the results of VAS in pretest and 

posttest for both groups. 

  In the pretest (of rest) group A has the mean and SD of 

1.94 and 0.9891 respectively. 

 In posttest had a mean and SD of 0.6666 and 0.1175 

respectively.  

 In the pretest (of rest) group B has the mean and SD of 

1.76 and 0.7008 respectively. 
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 In the posttest had a mean and sd of 0.9266 and 0.6017 

respectively. 

 There is extremely significant result in pre-test and post-

test of visual analogue scale with p value <0.0001, t value 

10.074 (at rest). 
 

Table 2: Visual Analogue Scale (on Activity) 
 

 
Group A Group B 

 
Pre Post Pre Post 

Mean 4.7133 2.3666 5.2733 1.54 

SD 1.64 1.185 2.121 0.7799 

 

 The above table shows the results of VAS in pretest and 

posttest for both groups.  

 In the pretest (on activity) group A has the mean and SD 

of 4.7133 and 1.64 respectively. 

 In the posttest had a mean and sd of 2.3666 and 1.185 

respectively.  

 In the pretest (on activity) group B has the mean and SD 

of 5.2733 and 2.121 respectively.  

 In the posttest had a mean and SD of 1.54 and 0.7799 

respectively. 

 There is extremely significant result in pre-test and post-

test of visual analogue scale with p value <0.0001, t value 

13.752 (on activity).  

 

4.3 Foot Function Index  

 
Table 3: Foot Function Index 

 

 
Group A Group B 

 
Pre Post Pre Post 

Mean 144.2 36.5333 119.466 40.266 

SD 13.078 4.34 22.791 7.096 

 

 The above table shows the results of integrated Foot 

Function Index in pretest and posttest for both groups.  

 In the pretest group A has the mean and SD of 144.2 and 

13.078 respectively.  

 In the posttest had a mean and SD of 36.5333 and 4.34 

respectively.  

 In the pretest group B has the mean and SD of 119.466 

and 22.79 respectively. 

 It is extremely significant for pre-test and post-test Foot 

Funtion Index Test with p value <0.0001 and t value 

30.091 for pain scale, p value <0.0001 and t value 18.099 

for disability scale, p value <0.0001 and t value 21.369 

for activity limitation. 

 

 
 

Fig 1: Visual Analogue Scale (at rest) 

 

 
 

Fig 2: Visual Analogue Scale (on activity) 

 

 
 

Fig 3: Foot Function Index 

 

5. Discussion on findings 

The aim of this study was to find out the effect of myofascial 

release with lower limb strengthening on plantar fasciitis. 

This study was done on security guards of Krishna hospital. 

Both male and female security guards suffering from plantar 

fasciitis were included. 30 security guards of age group of 25 

to 45 were selected for the study. The mean of the age group 

was found as 35. It is shown in previous studies that age can 

be the risk factor for males with age group of 25 to 35 had 

increased risk for injury of any type. Standing for prolonged 

time is also considered as the major risk for plantar fasciitis 

and it is common in security guards. Obesity is also 

considered as risk factor for plantar fasciitis. According to the 

sample males (25) involved were more as compared to the 

females (5). In previous study about combination of hip 

strengthening and manipulative therapy for treatment of 

plantar fasciitis by Bruno Dos Santos concluded that hip 

strengthening combined with manipulative therapy reduced 

pain intensity and increased strength of hip muscles in 

patients with plantar fasciitis. Positive results of this study 

shows that muscles strengthening contribute to the 

improvement pain intensity in plantar fasciitis patients. So it 

is important to find out if strengthening of all major joint of 

lower is useful in reducing pain intensity and increase 

functional independency. Two outcome majors were selected 

to cover these two components. There is a risk of developing 

Antalgic gait as the patient avoids weight bearing on 

symptomatic foot [25]. Lack of walking and avoidance of 

weight bearing could result in loss of muscle strength and 

flexibility [26, 23]. Development of Abnormal Biomechanical 

structure is a risk factor in plantar fasciitis. In 2015 Sullivan et 

al. [27] has identified the musculoskeletal problems occurring 

in plantar fasciitis and found that there is weakness in various
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muscles such as ankle evertors and toe flexor. There are very 

few studies that show effects of Strengthening on plantar 

fasciitis pain. Visual analogue scale (VAS) was taken to 

determine the pain in subjects. In pretest the mean of the first 

component of VAS i.e. at rest was 1.8 and mean of the second 

component i.e. on activity was 4.9933. According to inclusion 

criteria patients who have pain on first step in the morning 

and calcaneal soreness on palpation. Paired t test was 

performed to compare the results of pre and posttest. It shows 

very significant result when pre and post components of at 

rest were compared with p and t values of <0.0001 and 10.074 

respectively. It is extremely significant in on activity with p 

and t values of <0.0001 and 13.752 respectively. Foot 

function index was used to determine the functional stability. 

It diagnosed the foot I n three different components as pain 

scale, disability scale and activity limitation. The mean of 

Pain Scale component in pre and posttest is 62.4333 and 

14.5666 respectively. The p value and t value are found as 

<0.0001 and 30.091 respectively which is extremely 

significant. The Disability scale measured mean of 39.8333 

and 16.8 for pre and posttest respectively. Paired t test was 

performed to compare the values of pre and posttest. In the 

post test data analysis it was found very significant with p and 

t values as <0.0001 and 18.09 respectively and found to be 

extremely significant. Activity limitation was also found to be 

extremely significant with p and t value of <0.0001 and 

21.396 respectively. Mean of the pre and posttest is found as 

29.4666 and 11.8 respectively. The MFR was given along 

with conventional physiotherapy program i.e. superficial 

heating, mobilization, isomeric exercises and stretching 

regime and it was found effective for relieving the pain and 

improving the functional status in patients with plantar cases. 

 

6. Conclusion 

According to the results of data analysis it was found that 

myofascial release is significantly effective when given with 

lower limb strengthening program for reducing pain and 

improving the functional status in subjects with Plantar 

Fasciitis. 

 

7. Limitations and suggestion 

The study was conducted in limited period of time. The study 

was conducted in a small population in limited area. The 

samples consist of less female subjects. This study can be 

done with more advance outcome measures. Study can be 

conducted in different occupational areas.  
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