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ABSTRACT 

Background: Muscle tightness is the most limiting factor for restricted ROM and decreased 

joint flexibility. Hamstring and calf muscles are more prone to getting tight, which causes 

musculoskeletal problems. This study focused on checking the effects of various therapeutic 

techniques, including the sub-occipital muscle inhibition technique and self-stretching 

technique, on hamstring and calf muscle flexibility in subjects with tight muscle groups. 

Objectives: To determine the effects of sub-occipital muscle inhibition and self-stretch on 

calf and hamstring muscle tightness. 

Methodology: A total number of 60 subjects aged between 20 and 45years were analyzed for 

the Active knee extension test, Passive dorsiflexion test, and Sit and reach test to assess the 

sub-occipital muscle inhibition and self-stretch on calf and hamstring muscle tightness. 

Result: Showed significant improvement in AKE following suboccipital muscle inhibition 

(pre= 135.9;  post = 162.63) and self-stretching (pre= 137.53; post=162.13) Had been 

obtained by comparing pre and post-intervention values of outcome measures AKE () (AKE, 

SRT and Ankle DF) by using paired t-test whereas between-group comparison of post, data 

mean and SD is done by impaired t-test. 

Conclusion: From the results, it is concluded that the sub-occipital muscle inhibition 

technique is more effective in relieving tightness from the hamstring and calf group of 

muscles as compared to the                         self-stretching technique in AKE, SRT, and Ankle 

dorsiflexion. 
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Background 

 

Calf and hamstring tightness can impact the body's static and dynamic equilibrium and 

mobility [1]. Muscle tightness has long been used to define the physical length of a muscle, 

with tight muscles having a slight to substantial loss in length or a diminished ability to 

stretch from a neutral posture [2]. Short hamstrings have been connected to lumbar spine 

abnormalities, low back general dysfunction syndromes, contractures induced by central 

nervous system impairments, and sports-related injuries [3]. By rotating the pelvis 

posteriorly, the origin of the hamstring muscle is brought closer to its insertion [4]. Calf 

tightness reduces ankle dorsi flexion range of motion (ROM), which can impair walking and 

lead to falls in the elderly [5]. 
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During a heel strike, the quadriceps femoris contracts eccentrically, while the gastrocnemius 

and soleus muscles contract concentrically during mid-stance and push-off [6]. Achilles 

tendinitis, gastrocnemius strain, and plantar fasciitis have all been linked to restrictions in 

normal ankle dorsi flexion range of motion (ROM) due to tight calf muscles in sports 

medicine [7]. Hamstring discomfort affects roughly 45% of young adults[8]. Hamstring 

tightness is fairly common among college students between the ages of 18&25[9].  

 

 

The hamstrings, rectus femoris, and gastrocnemius are the calf's most frequently strained bi-

articular muscles. In the following age categories, the borderline values for dorsiflexion are 

as follows: (3 to 4 years- 70), (5 to 13 years- 100), and (14 to 19 years- 50). Other causes of 

calf death are dehydration, lack of muscular stretching, extended physical exertion, and weak 

muscles, contributing to muscle tightness. claudication of the arteries and Calf muscle pain 

can be caused by constriction or blockages in the arteries that feed blood to the calf muscle. 

Because the calf muscles cannot support the foot when overly tight, a person is more prone to 

develop plantar fasciitis. Decreased hamstring extensibility may also lead to low back pain as 

the hamstrings pull the pelvis into posterior rotation and result in spinal compensations[10]. 

The eccentric contraction of the hamstrings that occurs during the late swing phase of running 

to decelerate knee extension has been reported to be associated with such injuries [11]. 

 

It has been reported that the flexibility of the hamstring increased as a result of an 

intervention targeting the sub-occipital muscles, and the sub-occipital muscle inhibition 

(SMI) technique is a method of relaxing the tension in the four muscles located between the 

occiput and axis, which regulates the upper cervical vertebra[12]. Body movement increases 

the strain on nerves and moves nerves associated with the surrounding tissue. Reduced 

hamstring flexibility can result from immobilization of the sciatic, tibial, and peroneal nerves, 

which can then lead to an outcome of a compromised straight leg raise (SLR) test[13]. 

 

Active Knee Extension (AKE), Straight leg raise, and Sit and Reach (SR) tests are the valid 

and reliable tools used to assess hamstring flexibility with ICC 0.87-0.94 and 0.93-0.97 for 

AKE and SLR, respectively [14,15]. Hamstring tightness was considered if the volunteer 

could not keep the hip flexed at 90° and the knee totally extended (180°)[16]. At the same 

time, Ankle dorsi flexion ROM can be used to evaluate the flexibility of calf muscles. 

 

Different interventions for hamstring muscle tightness include Self-stretching techniques, 

manual stretching techniques, equipment-assessed stretching, and Wall-Supported Single-Leg 

Stretch are some of the different treatments for hamstring muscle tightness. Take two or three 

deep breaths while relaxing your leg against the wall. Forward Fold to Back Bending 

Upward-Reaching Mountain [17]. Among the stretching methods are ballistic stretching, 

static stretching, and variations of proprioceptive neuromuscular facilitation (PNF) 

techniques. Ballistic (bouncing) stretching is a rapid, jerky movement in which a body part is 

put into motion and momentum carries it through the ROM until the muscles are stretched to 

their physiological limit[18]. Different intervention for calf muscle tightness is Calf tension 

release with a blanket massage, toes on the wall stretch, standing forward bend calf stretch, 

calf stretching with a folding chair, and calf lengthening in a triangle pose [19]. 

 

Hamstring muscle tightness is defined as a Knee Extension Angle (KEA) greater than 20 

degrees, where KEA is the degree of knee flexion from terminal knee extension[20]. The 

traditional sit-and-reach box restricts the ankles to a dorsi flexion position of 90°. Therefore, 

the midpoint between the horizontal (180°) and the neutral position (90°) was defined as 135° 
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plantar flexion[21]. For the sub-occipital muscle inhibition technique, the force was applied 

with the finger pads over the atlas in the direction of the ceiling with slight traction in a 

cranial direction for 2 minutes[22]. 

 

Flexibility is a significant requirement in young adults, and their profession demands a lot of 

bending, moving, and twisting of the musculoskeletal system. According to their professions, 

increased muscle tightness in the young age group is observed. Many studies have shown the 

effectiveness of self-stretching and sub-occipital muscle inhibition on the hamstring and calf 

muscle tightness. However, we carried out a comparative study on the effectiveness of the 

sub-occipital muscle inhibition or self-stretching technique for the hamstring and calf muscle 

group. 

 

Methodology 

 

Study design: One-time comparative study 

 

Inclusion criteria: Willingness of the subjects to participate in the study (informed consent 

signature), all the subjects in age group 20-45 years, unilateral or bilateral hamstring and calf 

tightness - SLR test, passive dorsi flexion test, sit and reach test.  

 

Exclusion criteria: history of any injury to lower limb, history of herniated disk or lumbar 

protrusions, history of acute back pain, history of pain paresthesia in lower limbs. 

 

Outcome measures: passive dorsi flexion test, Active knee extension test (popliteal angel), 

Sit and reach test. 

 

Procedure: After matching the inclusion and exclusion criteria, 60 subjects with calf and 

hamstring tightness were included. All subjects were randomly divided into two equal groups 

after obtaining consent of individual subjects where group A(n=30) received suboccipital 

muscle inhibition technique and group B (n=30) received self-stretching of hamstring and 

calf muscles; all outcomes were taken before and immediately after intervention For 

hamstring muscle self-stretching technique Subjects in prolonged sitting, stretching their 

hands forward towards the feet for 30 seconds with three repetitions [23]. 
 

 

 

 

 

 

 

 

 

 

 

 

Suboccipital muscle inhibition technique: Subjects were taken supine, lying with eyes 

closed, and the therapist sat on the subject's head side. The subject's head was suspended in 

the therapist's hand, with fingers palpating suboccipital muscles at the base of the skull. The 

therapist rested the pads of her fingers on the projection of the posterior arch of the atlas, 

followed by a sustained stretch, which was applied to suboccipital muscles, pulling the head 
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outwards towards the therapist. Stretch force was maintained for 2 minutes to enhance the 

relaxation of the muscles. 
 

 

 

 

 

 

 

 

 

 

 

 

Result 

 

Results have been obtained by comparing pre and post-intervention values of outcome 

measures (AKE, SRT, and Ankle DF) by using paired t-test, whereas between-group 

comparison of post-data mean and SD is obtained from unpaired t-test. 

 

Table 1: Sub-occipital muscle inhibition- AKE, SRT, ANKLE DF. 

  

 

 

 

 

 

 

When comparing AKE, SRT and ankle dorsiflexion ROM following suboccipital muscle 

inhibition technique, pre and immediately-after-intervention mean ± SD values obtain were 

135.9 ± 5.14 and 162.3 ± 3.99 (for AKE), 17.6±7.13 and 7.5±5.12(for SRT) and 4.33±1.19 

and 14.4±1.05 (for Ankle DF) with t- values 26.141, 12,075, 34,089 respectively suggesting 

significant improvement of hamstring and calf muscle flexibility with p value significant at 

<0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Self-stretching technique: AKE, SRT, ANKLE DF. 

  

Parameters Before (Mean± SD) After (Mean± SD) t-value p-value 

AKE 135.9±5.14 162.3±3.99 26.141 0.005 

SRT 17.6±7.13 7.5±5.12 12.075 0.005 

Ankle DF 4.33±1.19 14.4±1.05 34.089 0.005 
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Parameters Before 

(Mean± SD) 

After 

(Mean± SD) 

t-value p-value 

AKE 137.5±7.71 162.1±7.23 18.201 0.005 

SRT 15.2±4.47 7.13±5.57 9.340 0.005 

Ankle DF 4.16±1.18 14.06±0.67 35.755 0.005 

 

When comparing AKE, SRT, and ankle dorsiflexion ROM following self- stretching 

technique, pre and immediately-after-intervention mean ± SD values obtained were 

137.5±7.71 and 162.1±7.23 (for AKE), 15.2±4.47 and 7.13±5.57for SRT) and 4.16±1.18 and 

14.06±0.67 (for Ankle DF) with t- values 18.201,9.340,35.755 respectively suggesting 

significant improvement of hamstring and calf muscle flexibility with p-value significant at 

<0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: AKE, SRT, ANKLE DF. 

  

Parameters 
Sub-occipital                

(mean of mean±SD) 

Self-stretching 

(mean of mean±SD) 
t-value Sig 

AKE 27.03 ±5.60 24.92 ± 7.40 1.259 .060 

SRT 10.03 ± 4.58 8.21 ± 4.09 1.752 .431 

SRT 10.07143±1.617434 9.821429 ± 1.516575 .412 .541 

 

The obtained t-value and Sig. were 1.259 and 0.60, respectively, when comparing the sub-

occipital muscle inhibition mean of the mean for AKE 27.03 and self-stretching mean for 

AKE 24.92 with SD of 1.18 and 0.67. The obtained t-value and Sig. were 1.752 and 0.431 

when comparing the sub-occipital muscle inhibition mean of mean for SRT 10.035 and the 

self-stretching mean of mean for SRT 8.214 with SD of 4.58 and 4.09. With SD of 1.61 and 

1.51, the obtained t-value and Sig. for sub-occipital muscle inhibition for Ankle DF 10.07 and 

self-stretching mean of mean for Ankle DF 9.82 were 0.412 and 0.541, respectively. 
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DISCUSSION 

 

Muscle tightness is the most limiting factor for restricted ROM and decreased flexibility of 

the joint. Hamstring and calf muscles are more prone to getting tight, which causes 

musculoskeletal problems. This study focused on the effects of various therapeutic 

techniques, including sub-occipital muscle inhibition and self-stretching techniques, on 

hamstring and calf muscle flexibility in subjects with tight muscle groups. 

 

Sub-occipital muscle inhibition technique is efficacious in improving hamstring and calf 

muscle flexibility. The results from this study showed a significant group difference favoring 

the sub-occipital muscle inhibition technique for improving AKE, SRT, and Ankle DF post-

intervention for hamstring and calf flexibility. 

 

The self-stretching technique is also very effective in improving hamstring and calf muscle 

flexibility by increasing AKE range up to (24.92 mean difference), which is a little less than 

sub-occipital muscle inhibition (27.03 mean difference), Sit and reach test length up 

(8.21mean difference) and Ankle DF (9.82 mean difference); these values are significant but 

slightly lower than Sub-occipital muscle inhibition (10.03 and 10.07 mean difference 

respectively).  

 

Pramod K. Jagtap et al., 2015 studied the effect of the Suboccipital Muscle Inhibition 

Technique on hamstring tightness patients. It was concluded that the Suboccipital Muscle 

inhibition technique is efficacious in improving the flexibility of the hamstring muscle[24]. 

 

According to Schleip, if the tone of the sub-occipital muscle is decreased either passively, 

with a fascial treatment, or with active movements, the length of the hamstring muscles 

would be greater due to relaxation of the myofascial neural components. This can be 

associated with the hamstrings and sub-occipital muscle being part of a continuous link of the 

neural system that passes through the dura matter [25]. 

 

According to Laura C. Decoster, a single 30-minute stretching bout may be the most effective 

practice, and a period greater than 30 seconds is no more effective. However, studies have 

shown that stretching for shorter durations with increased repetitions can result in similar 

motion gains. Also, on stretching duration, some authors suggest that the total stretching time 

is more important than the number of repetitions. The length of a stretching protocol is also 

attractive to clinicians. Those studies investigating the effectiveness of stretching techniques 

over a longer period (weeks as opposed to a single session) achieved a greater range of 

motion; however, those studies employing only a single stretching session also made a 

statistically significant range of motion gains[26].   
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CONCLUSION 

 

From the results, we can conclude that the sub-occipital muscle inhibition technique is more 

effective in relieving tightness from the hamstring and calf group of muscles as compared to 

the self-stretching technique in AKE, SRT, and Ankle dorsiflexion. 

 

The self-stretching technique has also shown significant improvement in relieving the 

tightness in hamstring and calf muscles but comparatively less than sub-occipital muscle 

inhibition technique. 
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