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ABSTRACT 
 

Background of the study: Tibia Vara is 

defined as a growth abnormality which leads 

to Varus malalignment of the lower limb. It 

is caused by excessive loading on the medial 

part of proximal tibia. Progressive Tibia 

Vara can result in a bowleg deformity which 

is most noticeable in posteromedial part of 

upper tibial physis. Other than that, it gives 

rise to in toeing of feet and lateral knee 

thrust, altering the normal biomechanics of 

an individual. This study aim to determine 

the frequency of Tibia Vara among obese 

adolescents (13-18years). 

Methodology: A descriptive cross-sectional 

study was done using non probability 

convenient sampling. Total 214 obese 

adolescents of age range 13 to 18 years were 

recruited from different parks and schools of 

Lahore. Adolescents with BMI less than 30 

and with history of fracture or dislocation in 

the lower limb were excluded from the study. 

Manual goniometer was used to assess tibia 

vara in obese adolescent which had an intra-

rater reliability of 0.75. 

Results: Out of 214 obese adolescents, 128 

were male and 86 were female. The 

percentage of Tibia Vara in this population 

was found to be 38% (n= 82). Whereas; on 

the basis of gender, male participants 

presenting with Tibia vara was found to be 

26% (n= 56) and the percentage of females 

reported with Tibia vara was only 12% (n= 

26). 

Conclusion: Tibia vara had been reported in 

38% of the obese adolescents in Lahore, 

Pakistan. Whereas, on the basis of gender 

most frequently tibia vara was reported 

among male participants. 

Keywords:  Adolescents, juvenile, 

biomechanics, blount disease, obesity, 

sedentary lifestyle, slipped capital femoral 

epiphysis. 

Introduction 
Tibia Vara is defined as a growth abnormality which leads to an excessive inward angulation or 

medial angulation of the lower limb. It is caused by excessive loading on medial part of proximal 

tibial cartilage1,2. It is characterized on the basis of onset into three groups; infantile onset (< 3 

years), juvenile onset (4 -10 years) & adolescent onset occur after 10 years of age 3-5 Progressive 

Tibia Vara can result in bowleg deformity, in-toeing of feet and lateral knee thrust, altering the 

normal biomechanics of an individual6,8. However; early onset Tibia Vara is reported to have a 

prevalence of 1/1200 live births in Caribbean 9 In the city of Karad, India the prevalence of Tibia 

Vara was found to be 11.33 %10. The metaphyseal-diaphyseal angle (MD) of tibia is used to assess  
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the degree of bowing among tibia vara adolescence. The metaphyseal- diaphyseal angle (MD) of 

tibia is angle that is being created by intersecting line through the transverse plane of the proximal 

tibial metaphysis with   line perpendicular to the long axis of the tibial diaphysis. The angle ranging 

from 9 to 16 degrees or more has a higher risk to progress to varus deformity. Moreover, the rate 

at which the tibial metaphyseal angle changes is a predictor of Blounts disease for physicians11,13. 

This deformity comprises of three components including Varus (deviation of distal portion towards 

the midline), Procurvatum (backward bending of the bone) and internal torsion of the tibia. Most 

likely the cause of Tibia Vara is excess compressive force on upper medial aspect of tibia altering 

the enchondral formation of bone.  Therefore, it has been widely related to Obesity. Predisposing 

factors apart from obesity include large stature, early walking in children or combination of these 

factors14,17. Adolescent obesity which occurs in the age of 10-19 years is mostly caused by 

sedentary lifestyle and consumption of additional calories than the required amount18,20. 

Musculoskeletal problems known to be associated with adolescent obesity are Tibia Vara or 

Blount’s disease and Slipped Capital Femoral Epiphysis21,22. Other causes of tibia vara may 

include incomplete closure of the physic followed by a traumatic incident or infection. Basically, 

what happens in an obese individual is that the increased load and excess fat especially in the thigh 

region leads to progressive Varus deviation of tibia from its normal alignment. The compressive 

stress has more impact on tibia than on femur because comparatively the structure of tibia is three 

dimensionally weaker23.The stress on young bone resulting from excess adiposity, acts to produce 

changes which are associated with Blount’s disease. Moreover, the results of routine lab 

investigations in patients with Blount's disease are usually within normal range which is how it 

can be differentiated from deformity caused by any other metabolic bone disease like Rickets24. 

The way to access Tibia Vara is mostly through Radiographs of the patients but alternatively, a 

Manual Goniometer can be used to determine degree of deformity25. The reliability of manual 

goniometer to measure degree of tibial torsion is found to be 0.7526. The aspect of Tibia vara in 

obese adolescents is under research and sufficient evidence is not yet available in Pakistan. Due to 

lack of symptoms and obesity obsecuring the severity of magnitude of deformity & general lack 

of awareness regarding this condition commonly delay the diagnosis. Therefore, the rationale of 

the current study is to help Physical therapists to consider the characteristics of Tibia vara in obese 

adolescents and assist them in early evaluation of this condition and to limit its progression. 

 

Methodology 
Study Design and Sampling Technique 

A descriptive cross-sectional study conducted on 214 participants during the period of June 2020 

to January 2021. The participants were recruited from the following parks and schools of Lahore 

(Central Park - NFC society, Fish Park - Wapda town, Pak-Turk Maarif International School and 

College for Boys, Lahore Grammar School Valencia branch and Mus’ab School system). Non-

probability convenience sampling was used. Study had been approved by ethical board of Lahore 

College of physical therapy. Sample size calculated was 214 using World Health Organization 

(WHO) Sample Size Calculator. The sample size was calculated to be n=214 with 95% confidence 

interval, anticipated population proportion p=0.07527 and absolute precision d=0.05. 

 

Study Participants and Selection Criteria 

The study participants included were both male and female obese adolescents with age ranges from 

13 to 18 years. Whereas, Individuals hesitating to expose their lower leg and individuals with 

history of fracture or dislocation in the lower limb were excluded from the study. Written informed 

consent from the child’s legal guardian was taken before data collection.  

 

Data collection tool and Procedure 

Manual goniometer was used to assess tibia vara in obese adolescent. Each subject was asked to 

stand on a flat surface (floor) with both feet slightly apart but at the same level. The individual was 

asked to stand in single leg stance (the foot of leg to be measured was kept in contact with the floor 
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and foot of opposite leg on toes). Examiner sat directly behind the individual and detects a line 

dividing the back of leg to be measured into two equal halves, a line is drawn from upper two third 

of the posterior leg to top of the ankle. The angle between this drawn line and the ground is 

recorded as degree of Tibia Vara. The movable arm of goniometer was kept on that line while the 

stationary arm of goniometer was kept parallel to the floor. The angle formed was measured and 

subtracted from normal LDTA (lateral distal tibial angle) which is about 90 degrees28. This angle 

was referred to as the degree of Tibia Vara. If the value of angle is 9o or >9o than tibia vara is 

present. The same procedure was repeated for the other leg. Goniometric measure of this angle has 

a good intra-rater reliability of 0.7529. 

 

Data Analysis Strategy 

Data was analyzed through SPSS version 21.  Mean and standard deviation as Descriptive statistics 

were used to demonstrate numerical variable and for categorical variable frequency and percentage 

was calculated. 

 

Results 
Out of 214 participants, the minimum age of participants was 13 years; maximum age 18 years 

with a mean age was of 14.97 and standard deviation (SD) of 1.674 as shown in table 1. Whereas, 

59.8% (n=128) of the participants were males and 40.2% (n=86) were females as show in figure 

1. 

 
No. of Participants Minimum Maximum Mean Std. Deviation 

214 13 18 14.97 1.674 

Table 1: Descriptive statistics of age 

 

                                                          

 

 

 

 

 

 

 

 

 
Figure 1: Pie Chart showing percentage of gender 

 

Descriptive statistics of height, weight and BMI of participants were shown in table 2. Out of 214 

participants, the minimum height of the participants were 1.35 meters and the maximum height 

reported was 1.76 meters. Whereas, the mean and standard deviation of the height was 

(1.544±0.101). Similarly, the minimum weight of the participants was 58 kg and the maximum 

weight reported was 110 kg. Hence, the mean and standard deviation of the weight was 

(77.45±11.509). Likewise, the minimum BMI of the participants was found to be 30 and the 

maximum BMI reported was 41.6. Thus, the mean and standard deviation of the BMI was 

(32.38±2.520). 

 
Characteristics No. of Participants Minimum Maximum Mean Std. Deviation 

HEIGHT 214 1.35meters 1.76 meters 1.544 0.1014 

WEIGHT 214 58 kg 110kg 77.45 11.509 

BMI 214 30 41.6 32.38 2.520 

Table2: Descriptive statistics of height, weight & BMI 
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Out of 214 obese participants the percentage of participants in which tibia vara was found was 

only 38% (n = 82); whereas, in 62% (n = 132) of the obese adolescents’ tibia vara was not reported 

as shown in figure 2.  

 

 
Figure 2: Bar-chart showing percentage of Tibia vara among Obese Adolescent 

 

Whereas; on the basis of gender most frequently the tibia vara was reported among male 

participants. Hence, male participants presenting with Tibia vara was found to be 26% (n= 56) and 

the percentage of females reported with Tibia vara was only 12% (n= 26) as shown in table 3. 

However, tibia vara was not found among 34 % (n = 72) male participants and 28% (n = 60) of 

the female participants. 

 

Gender Tibia Vara Frequency Percentage 

 

Male 

Present 56 26% 

Not Present 72 34% 

 

Female 

Present 26 12% 

Not Present 60 28% 

Table 3: Frequency of participants having Tibia Vara based on gender 

 

Discussion 
The current study focused to determine the frequency of tibia vara among obese adolescents. The 

study was first of its kind to be conducted in Pakistan. Rahane et.al conducted research in 2020 to 

determine the incidence of Tibia Vara by using tibial torsion test among children and it was found 

to be present among majority of children. Moreover, it was also found that severity of Tibia Vara 

is more likely to increase if the lateral distal tibial angle ranges from 9-16 degrees10. However, the 

results of current study showed that Tibia vara had been reported in obese adolescents and 

percentage of Tibia vara was higher in males than in female’s obese adolescents. 

 

Janoyer et al. in 2019 observed that some children’s whose tibia vara was found to be 9 degrees or 

more need attention and proper guidelines to limit this progression. They may also require surgical 

intervention in the future if the deformity gets worse and causes pain or hindrance in their activities 

of daily living23. Hence, the current study was conducted to early identify the presence of tibia 

vara among obese adolescent as obesity obscures the magnitude of the deformity and to create a 

general sense of awareness regarding this condition as early identification can limit its progression. 

In 2019 MOHAMED, M., et al. conducted a study on adolescent and found that participants were 

hesitated to stand in single leg stance (SLS) to get their tibia vara assessed using goniometer. They 

had fear of losing balance and fall. Hence, they were asked to stand close to a wall or barrier to 

which they could hold on to during SLS. Moreover, he also found that very few obese children 

with shorter heights complained of pain on walking and a lateral thrust on weight bearing30. 

Similarly, in the current study a manual goniometer was used to measure the degree of tibia vara 

in both legs of the participants. Each subject was asked to stand on a flat surface with both feet 

slightly apart but at the same level. The individual was asked to stand in single leg stance. 
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Examiner sat directly behind the individual and detects a line dividing the back of leg to be 

measured into two equal halves, a line is drawn from upper two third of the posterior leg to top of 

the ankle. The angle between this drawn line and the ground is recorded as degree of Tibia Vara. 

Hence, it was found to be reported in 82 participants out of 214. 

 

Dunphy et al. conducted a study in 2016 and found that people who quite oftenly shift their weight 

on to one of their legs, pelvis of that particular side drops and contributes to increased weight on 

the medial compartment of knee. This frequent increased loading causes that leg to move in to 

adduction hence increased varus of the tibia which can be the reason of difference in measurements 

of tibia vara for both legs of the participants31. Whereas, the results of current study showed only 

the frequency of the Tibia Vara with both male and female obese adolescents showed varying 

degrees of Tibia vara in both their legs. However, the incidence of tibia vara on dominant leg was 

not reported but it can be supposed that individuals who tend to lean on to their left legs while 

standing adds more weight to that leg increases the likelihood of tibia vara on that leg.  

 

Thus, beside obesity as a predisposing factor of tibia vara other factors also found to be associated 

with tibia vara which include short stature and early walking (walking before the age of ten 

months) in children. In a study conducted in 2020 Wongcharoenwatana et al observed that the 

younger children with short stature showed more defined bowed legs and hence varus deformity 

in the tibia as compared to older children because tibia vara usually results in stunted growth, thus 

the tibia fails to elongate further32. 
  

A case study conducted by Mohammed Zayer reported the presence of unilateral tibia vara in child 

with history of early walking. The study reported that girl's right knee exhibited a progressive varus 

deformity at the age of eight months, when she first learned to walk. There was no family history 

of bone diseases, trauma, infections, or pre- or postnatal abnormalities. Her right leg developed a 

significant varus deformity and medial tibial torsion at the age of one. Typical lesion in the right 

leg was seen on radiographs which occur due to fibrocartilaginous dysplasia33. 

 

Furthermore, in 2020 Alsancak et al. carried out a cross-sectional study on children with tibia vara 

and reported that aberrant increases in knee internal rotation and hip external rotation, as well as 

ligamentous laxity and lateral knee thrust during the stance phase of gait, have been reported as 

contributing variables which leads to tibia vara. In addition to the proximal tibia, the distal and 

proximal femur, and the ankle are all affected by tibia vara to variable degrees. Femoral 

anteversion, on the other hand, is also increased34. 

 

Generalizability of the study could be questioned; consequently, further studies should be done to 

find the association of infantile form (early onset) Tibia vara with obesity. Whereas, the gold 

standard for measurement of Tibia vara is through angles marked radiographically should be 

adopted. 

 

Conclusion 
Tibia vara had been reported in 38% of the obese adolescents in Lahore, Pakistan. Both male and 

female obese adolescents showed varying degrees of Tibia vara in both their legs. Whereas, on the 

basis of gender most frequently tibia vara was reported among male participants 
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