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Abstract : One Leg Heel raise test is used extensively in clinical practice to assess the strength of ankle plantar 

flexors. Though it has good reliability and face validity, there is dearth of evidence for definitive normative 

values in different decades. Our study assessed 40 subjects each in different decades between 20 to 70 years 

divided in 5 groups, with a total of 200 subjects, for number of repetitions of one leg heel raise. It was seen that 

the mean number of repetitions in the decade of 20 to 30 was 32 repetitions and thereafter it reduced gradually, 

with only an average of 7 repetitions being performed between the decades of 60 to 70 years. The difference in 

average number of heel raises being performed every decade was statistically significant. This could be 

attributed to age related changes in neuromuscular morphology. Further research is needed to increase the 

sample size and find normative values of OLHR for different decades.  
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I. Introduction 
Ankle plantar flexor strength has important role in stability and mobility of both knee joint and ankle 

joint. They control the forward displacement of tibia over the talus during stance phase, help in initiation of 

swing phase and assist in reducing energy consumption during gait cycle by minimizing the vertical 

displacement of center of gravity. [1]          

It is crucial to assess ankle plantar flexor strength, as their weakness results in difficulties in walking 

and impaired standing balance [1-3].  There are various methods to assess muscle strength, such as manual 

muscle testing (MMT), [4, 5] tests using handheld dynamometers, [6,7] and isokinetic testing.[8,9] Clinically, 

MMT is more frequently used than the other methods due to its convenience and low cost. [4, 5] In spite of its 

subjective variations, it is the most popular clinical method to identify muscle weakness.  

 MMT assesses muscle strength by the muscle's ability to contract against gravity alone or gravity 

along with examiner’s resistance. [4, 5] Checking ankle plantar flexors strength in the prone against the 

examiner's strength is considered inadequate as they work primarily during daily activities against full body 

weight.[8] 

A modified technique, therefore, has been proposed using the repeated One-Leg Heel-Rise (OLHR) 

test.[4, 5] This is the preferred method of testing the strength of the ankle plantarflexors in the clinical setting. 

According to a study done by Lunford BR et al, the ability of a person to perform 25 or more repetitions of one-

leg heel-rise in a standing position without loss of balance or showing fatigue is considered to indicate “normal” 

strength of the plantar flexors, regardless of the individual's age or sex or the activity level.[6] Kendall proposes 

the ability of a person to perform 20 or more repetitions of one-leg heel-rise in a standing position without loss 

of balance or showing fatigue to indicate “normal” strength of the plantar flexors, regardless of the individual's 

age or sex or the activity level.[4, 5] 

In a systematic review done by Kim Hébert-Losiera et al on parameters of Calf raise test, it was found 

that most studies gave an average value of 27 repetitions in healthy adults and 19 repetitions in pathological 

subjects. [12] However, this normative grading method does not take into consideration the age of the subject. 

There is a possibility that the normative values may not be same for all the ages owing to degenerative changes 

in the muscle tissue and reduced function in normal subjects as well. 

Therefore, we have conducted this study to determine the average number of repetitions of OLHR that 

can be performed by adult subjects of every decade of age (20 years – 70 years) and whether there is a 

significant change in every decade. 

Our Null hypothesis was that there will be no change in the average number of repetitions of OLHR 

performed per decade from 20 to 70 and our experimental hypothesis was that there will be a reduction in the 

average number of repetitions of OLHR performed every decade from 20 to 70 years. 
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II. Methodology 
Study Design: Cross Sectional  

Sample size: 200 with 40 subjects in 5 groups. 

A Total of 200 subjects, with 40 subjects in each decade between 20-30,31-40,41-50, 51-60, 61-70 

with normal gait pattern, with BMI between 19 to 24, without lower limb joint pain or injury were selected. 

Whereas, subjects with lower limb injuries, those having cardio pulmonary diseases, those involved in regular 

exercise or athletic training were excluded. They were allotted to 5 groups according the age decade they 

belonged to.  

The subjects were demonstrated one leg heel raises (OLHR) by the therapist and told to perform the 

same up to the maximum excursion possible by them. The subjects performed OLHR test only once and the 

maximum number of repetitions was noted as the final reading. They were allowed to take the support of a wall 

with one finger, if needed, while performing the task. Each OLHR was completed with the first second spent in 

raising the heel up and the following second spent in lowering the heel down while keeping the knee in 

extension. A metronome was used to set the beat corresponding to the rhythm of the heel rise. 

 

The participant was encouraged to try his best until one of the following occurred. 

1. The participant could not perform any further OLHR (fatigue). 

2. The plantar flexion angle reduced to less than 50%-75% of the initial angle. 

3. The participant rocked back and forth or lost balance. 

4. The knee joint of the testing extremity flexed. 

 

III. Results 
Subjects performed the test only once and maximum numbers of repetitions were noted down for each 

age group. The average of number of repetitions performed for each decade was noted along with its standard 

deviation. One way Anova applied between the groups gave an f value of 57.40 and a p value of 0.000, which 

signifies that the differences observed within groups are statistically significant. Mann-Whitney rank sum test 

was applied between 2 consecutive decades and it was seen that the difference in average repetitions between 

decade 20-30 and 30-40, as well as decade 40-50 and 50-60, was not statistically significant (p=0.223) and 

(p=0.093) respectively. However, the difference in average number of repetitions between decades 30-40 and 

40-50 as well as between 50-60 and 60-70 were statistically significant (p=0.000) 

 

Table 1: Average number of repetitions of OLHR in each group with mean and standard deviation 
Age Group  (decades) Average number of repetitions of OLHR 

with standard deviation 

20 to 30 31.85 ± 9.09  (20-50) 

31 to 40 27.95 ± 5.45 (20-36) 

41 to 50 17.65 ± 5.24 (10-26) 

51 to  60 14.5 ± 5.31 (6-23) 

61 to 70 6.9  ± 3.25  ( 2- 12) 

 

 
Graph 1: Average number of repetitions of one leg heel raise in different decades. 

 

It was observed that age group of 20 – 30 years had maximum number of repetitions with the mean of 

32 repetitions. It was found that numbers of repetitions were progressively decreased with the advancing age of 

the subjects. The lowest number of repetitions was observed in age group of 61-70 years with the mean being 7 
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repetitions only. The differences between every decade were also found to be statistically significant as seen by 

the One way Anova (p<0.0001) 

 

IV. Discussion 
It was observed from this study, that the ability to perform OLHR progressively decreased with 

increase in age. The average number of repetitions of one leg heel raise was 32 in the decade of 20-30 years and 

28 in the decade of 30- 40 years. This difference was not statistically significant. This is consistent with findings 

of studies done by Karsten Keller et al and Zatsiorsky VM et al that state that physical capacity is highest 

between the age of 20 to 30 years and reported loss of muscle mass and capacity is low upto the age of 40 years. 

[13,14]  

From the decade of 40 to 50 years repetitions of OLHR decreased to a mean of 18. According to a 

study done by Descehnes MR, [15], beyond the age of 45 to 50, there is an increased incidence of sarcopenia i.e. 

loss of muscle mass. This can be attributed to the age related changes that occur in the structure and function of 

muscle fibers such as shrinkage of muscle fibers, decrease in the number of the muscle fibers, reduction in the 

number of functional motor neurons and slowing of the reaction rate. 

 During the decade of 60 to 70 years the mean repetitions of one leg heel raise possible were only 7. It 

has been proposed that in the elderly the rate of loss of muscle mass and strength is accelerated due to a decrease 

in the production of anabolic hormones such as testosterone, growth hormone and insulin-like growth factor-1 

which impairs the capacity of skeletal muscle to incorporate amino acids and synthesise proteins. Also, an 

increase in the release of catabolic agents, especially interleukin-6, increases the rate of muscle wasting among 

the elderly. [16-20] 

 

V. Conclusion 
This study concludes that as the age increases, the average number of repetitions of one leg heel raises 

decreases decade-wise and the difference is significant between the decades of 31-40 and 41- 50 as well as 

between  decades of 51- 60 and 61-70.  

Thus, the ability to perform OLHR decreases with advancing age with the mean repetitions of calf 

raises being performed in the decade of 20-30 being 32, between 31-40 being 28, between 41-50 being 18, 

between 51-60 being 15 and between 61-70 being 7. 

 

VI. Scope of Study 
This study can be repeated with a larger sample size covering more decades. Gender differences in 

performing OLHR can be studied. An electrogoniometer can be applied to the ankle to record accurate ankle 

ranges.The results of the study can then be applied in clinical practice to consider different norms for calf raises 

in different age groups. 
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