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ABSTRACT 

 

Background: Calf muscle is important in the typical gait cycle, jumping, running, and maintaining 

balance. Tightness limits movement, which can result in injuries or a reduction in task efficiency. Calf 

muscles flexibility is therefore crucial. No normative range is available for calf muscle flexibility in 

its functional position. As a result, the goal of this study is to provide normative data using weight 

bearing lunge test that evaluates tightness in functional position. Results of males and females were 

compared. 

Methods: A cross-sectional pilot study was conducted on 215 people aged 20 to 30 years 

(males=100, females=115). Each participant completed a weight-bearing lunge test after giving 

consent. For each limb, three trials were given, with the best of the three findings used to analyze the 

data. Using descriptive analysis, a normative range was produced for both limbs of each gender. The 

Mann-Whitney test was used to compare the normative ranges. 

Results: Females’ normative ranges are 12.1–13.4 cm and 12.7–13.9 cm with a mean and standard 

deviation of 12.7 ± 3.3 and 13.3 ± 3.4 for the right and left limb respectively. Males' typical ranges are 

13.6cm to14.9 cm and 13.9cm to 14.9 cm with a mean and standard deviation of 14.2 ± 3 and 14.4 ± 

2.7 for right and left limb respectively. Male and female normative ranges were found to differ 

significantly: right (p=0.0068) and left (p=0.0331). 

Conclusion: Our findings give normative data for calf muscle flexibility in both genders, as well as a 

comparison of these findings. 
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INTRODUCTION 

Calf muscle is one of the most 

important lower limb muscles. It consists of 

two muscles; the gastrocnemius muscle 

forms the superficial part, and the soleus 

muscle is located underneath.[1]. It plays a 

major role in ankle range of motion during 

normal gait cycle especially in stride and 

push off phase.[2][3]. It is highly important 

for the athletes as it increases their pace 

while running, helps them run for longer 

distance and helps them jump 

higher.[4][5][6] Ankle movements also help 

in balancing while walking or running.[7] 

Therefore calf muscle flexibility is of high 

importance. Flexibility is the range of 

motion in a joint or group of joints, or the 

ability to move joints effectively through a 

complete range of motion.[8] Tightness 

restricts the movements which may lead to 

various injuries or reduce the efficiency of 

the task. [8] There are various methods to 

evaluate calf muscle flexibility; it can be 

evaluated in non-weight bearing supine 

position or in weight bearing lunge position, 

the functional position. Weight bearing 
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lunge test or knee to wall test is a reliable 

test to evaluate calf muscle tightness.[9] 

Simplicity of this test makes it easier for 

people with non-medical background to 

perform it accurately as well, for e.g., the 

PE teachers at school can use this test as a 

pre-evaluation protocol to avoid injuries, it 

could be included as pre-evaluator test for 

non-athlete population who run marathons 

or take part in annual sports meet etc. 

Weight bearing testing has greater 

advantages over non-weight bearing testing; 

it closely reflects the load during gait, the 

force applied to the ankle is independent of 

the examiner and weight bearing lunge test 

has higher inter and intra rater 

reliability.[13] Objective gradings always 

makes it easier for the evaluator to 

categorize the individual, it also makes it 

easier for people to understand where they 

stand and what levels they need to achieve. 

Objective values minimize errors and bias. 

Although being easy to perform and many 

other benefits there is no normative range 

available for this test to give appropriate 

objective values [9][10]. Hence his study 

aims to give a normative range of calf 

flexibility in the age group of 20-30 years 

with objective of forming appropriate 

normative range and comparing values of 

males and females. 

 

METHOD 

A cross-sectional pilot study was 

done across the age group of 20-30 years 

over a period of 6 months. After taking 

permission from the ethical committee of 

K.J Somaiya College of Physiotherapy, 

participants were recruited through verbal 

advertisements. Individuals with any form 

of ankle injury or fracture, knee pain, 

pregnancy, practising regular yoga or 

exercises at least thrice a week for more 

than 3 months were excluded from the 

study. A total of 215 participants were 

enrolled which included 100 males and 115 

females. An e-consent was taken before 

including the individual in the study. The 

participants were briefed about the research 

study and all their queries were addressed. 

They were shown how to perform a weight-

bearing lunge test, and extra precautions 

were made considering the covid-19 

pandemic. All participants were given 3 

chances for each limb and the best outcome 

was considered for statistical data analysis.   

Weight bearing lunge test: It is a very 

simple, inexpensive test and can be easily 

conducted in any small clinical setup or 

area. It requires a wall, measuring tape (cm) 

or any other tape to stick on the floor. 

Measuring tape was stuck vertically on the 

ground from the wall and a vertical line 

upwards is drawn on the wall ahead from 

the same point. Participants were instructed 

to place his/her foot on the tape on the 

ground in a straight line such that heel, and 

second toe lie on the same vertical line. The 

participant then lunges forward to touch his 

knee to the vertical line drawn on the wall 

ahead. The leg would be rested on the 

ground and the participant could use support 

while lunging forwards. The end position 

was such that the tested leg's knee touched 

the wall and the foot on the tape below was 

completely flat on the ground, with any 

further movement of the knee forward or 

foot backward raising the heel off the 

ground.[10] Participants were given 3 trials 

to understand the test and get comfortable to 

obtain accurate measurements and minimize 

chances of error. Distance between the wall 

and great toe of the foot (cm) being tested 

was noted down and was the outcome 

measure for the study. The best of three 

trials was considered for the data analysis 

and the normative values were then 

established using the whole data set. 

The statistical test used to create the 

normative range is descriptive statistics. For 

both genders, the mean and standard 

deviation were computed for each limb. The 

normative range was created using 

GraphPad InStat Version 3.10 using the 

lower- and upper-95 percent confidence 

limits. The Mann-Whitney test was 

employed to compare male and female 

normative data for the right and left limbs, 

respectively. 
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RESULTS 

Analysis of the whole sample lead to 

the following result: Table 1. represents 

normative range for females (n=115), 

separately for right and left limb. Table 2. 

represents normative range for males 

(n=100), separately for right and left limb. 

Comparison of normative values of both the 

genders were done separately for right and 

left limb. Mann-Whitney test revealed 

significant difference between values of 

males and females; right (p=0.0068 highly 

significant) and for left (p=0.0331 

significant). Mean values were higher for 

males for both right (mean=14.245) and left 

(mean= 14.39) limb, implying that the male 

normative range is substantially higher than 

the female normative range. Table 3. And 

Table 4. Represent comparative study for 

right and left limb, respectively.

 
Table 1. 

Limb Mean (±SD) Lower 95% confidence limit Upper 95% confidence limit SEM 

Right 12.7(± 3.3) 12.1 13.4 0.3 

Left 13.3(± 3.4) 12.7 13.9 0.3 

 

Table 2. 

Limb Mean (±SD) Lower 95% confidence limit Upper 95% confidence limit SEM 

Right 14.2 (± 3.0) 13.6 14.9 0.3 

Left 14.4 (± 2.7) 13.9 14.9 0.3 

 
Table 3. 

Right 

limb 

Mean Standard 

deviation 

P value 

Females 12.743 3.323 0.0068 (very 
significant) Males 14.245 3.054 

 

Table 4. 

Left limb Mean Standard 

deviation 

P value 

Females 13.343 3.365 0.0331 (significant) 

Males 14.390 2.726 

 

Table 5. 

Gender Limb Normal range (cm) 

Females Right 12.1 – 13.4  

Left 12.7 – 13.9 

Males Right 13.6 – 14.9 

Left 13.9 – 14.9 

 

DISCUSSION 

This study established normative 

range for calf muscle flexibility using 

weight bearing lunge test in age group of 

20-30 years. Mean and standard deviation 

were calculated individually for each limb 

for both the genders. There was a significant 

difference between normative range for 

females and males which could be attributed 

to physiological differences. According to 

our data set males were more flexible than 

females, this does not coincide with authors 

like Olga Delgado Valdivia [11] whose 

study shows that females are more flexible 

than males and flexibility decreases with 

age. One of the reasons behind greater 

flexor muscle performance among women 

compared to men could be due to 

fundamental hormonal variations between 

the sexes, given that oestrogen levels are 

higher in women and this produces water 

retention and a higher percentage of adipose 

tissue and lower muscle mass, making 

women anatomically more adept 

at executing a wider range of joint 

movements [11]. Anthropometric difference 

between two sexes could be the reason 

behind more flexibility in males in the given 

test position. Anthropometric values were 

not considered as it was out of the scope of 

this study. 

Differences of 0-3cms between right 

and left limb of the participants were noted 

which is considered normal according 

to Matthew C. Hoch [10]. Previously weight 

bearing lunge test was either used as a 

prognosis measure to compare the 

effectiveness of the ongoing training 

program or distance of less than 10cms was 

considered as less flexible [9]. According to 

previous studies, 1cm away from the wall is 

equal to 3.6° of ankle dorsiflexion.[10]. 

When we apply this to our data set, we get 

our ankle dorsiflexion ROM in weight 

bearing position as follows: 

- 15 cm = 43.2° – 54° of ankle dorsiflexion. 

Normative range for ankle 

dorsiflexion in weight bearing position 

given by Alon Rabin, Zvi Kozol [12] are 

50.4±6.6° for dominant limb and 56.3 ± 7.3° 

for non-dominant limb. This supports our 
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finding as our values lie in the normative 

range of motion. 

This is the first study to establish 

normative range of WBLT to evaluate the 

calf muscle flexibility in a wide range of age 

group of 20-30 years. It has numerous 

clinical applications as a set of objective 

values always gives more strength to the 

diagnosis. These values make it easier for 

the clinician to evaluate the individual 

appropriately in the weight bearing position. 

Since no additional equipment is necessary, 

this test can be incorporated in a pre-

evaluation routine for many sports such as 

football, volleyball, cricket, and others to 

determine the risk of injury. It will be highly 

beneficial during functional training phase 

of rehabilitation. 

Anthropometric data and lower limb 

dominance were not considered, which are 

the study's shortcomings. This research can 

be advanced by involving a wide population 

to validate the findings. An analysis of 

anthropometric parameters and lower limb 

dominance may shed more insight on the 

male-female value disparity. This test can 

be used on a wide range of people to 

determine age-specific objective values, 

such as the adolescence normative range, 

30-40 years old, and so forth. We can also 

divide tightness into three categories: mild, 

moderate, and severe. 

                                                                                    

CONCLUSION 

We have provided normative range 

for calf muscle flexibility using weight 

bearing lunge test for males and females of 

age group 20-30 years. (table 5.) Flexibility 

is generally more in females than males, but 

our study suggests otherwise.  
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