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Abstract  

The purpose of the study was to measure Back strength and its association with selected anthropometric and 
physical fitness variables in Bodo tribal girls of India. For the purpose of the study thirty five (35) college going Bodo Tribal 
girls age ranging 15-18 years) were selected from Nalbari district of Assam India. As a criterion measure; back strength 
was measured by “isometric back strength test” (Nelson & Johnson 2007). to the nearest sec. Anthropometrical 
characteristics such as the height was recorded by using stadiometer to the nearest 0.1 c.m. Weight was measured by 
standard weighing machine to the nearest 0.1 k.g. BMI was calculated by using formula weight (k.g)/height2(m2). Hip 
circumference was measured by using flexible metallic steel tape in nearest c.m. As a physical fitness variable hamstring 
muscle flexibility is measured by “sit & reach” test in nearest inch; and abdominal muscle endurance was recorded using 
60 second sit up test in repetitions per minute (Nelson & Johnson 2007).  To find out the significant relationship between 
back strength and selected anthropometric and physical fitness variables, standard descriptive statistics (Mean ± 
Standard deviation) and Pearson’s Correlation Coefficient (“r”) statistics was applied at 0.05 level of confidence. Result 
indicated that, there was significant relationship exist between back strength and height, BMI, hip circumference and 
abdominal muscle endurance whereas no significant relationship was fond between back strength and weight and 
hamstring muscle flexibility in Bodo tribal girls of India.  
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1. Introduction 

The back, the second biggest and the strongest muscles in our body, is often neglected. People focus so much on 
building the visual muscles; chest, biceps and abs but forget about the back, the key to many exercises that help to grow 
and support other target areas (HMSO 1994). A strong and healthy back is essential in developing a more functional 
strength and improving our physical capabilities. These muscles are key in strengthening our movements and important 
in preventing muscles imbalances which may result in injuries. It will help to improve our posture and prevent lower back 
pain as well (Biering 1984). Throughout daily life and physical activities, the back is performing many complex movements 
involving the muscles in stomach, hip and low back. Therefore, building a strong back is crucial in establishing balance 
and ensuring longevity while training capoeria for the long haul (www.rodamagazine.com). The strength of an individual 
muscle can be expected to depend on body size, shape, or more correctly muscle mass (Maughan et al 1983) and possible 
gender and age (Edwards et al 1977). Thus normal value for strength must be evaluated with due to consideration of 
these parameters. For other muscle groups such as quadriceps a good relationship between maximum strength output 
and body mass (or fat free body mass) has been observed (Edwards et al 1977), suggesting that over all body mass may 
provide an adequate enough representation of the strength of individual muscle groups. To the authors knowledge 
comparable data are not available for the back muscles, although they would be valuable in the assessment of physical 
capacity in low back pain patients.    

The Bodos are an ethnic and linguistic community, early settlers of Assam in the North-East part of India. Bodos 
belong to a larger ethnic group called the Bodo-Kachari. The Bodos are recognized as a plains tribe in the Sixth Schedule 
of the Indian Constitution (Report on C. A. 2003). This study has been done on Bodo community boys of Assam. The Bodo 
people are more energetic and hard worker. They also recognized as son of land of Assam. They are belongs to 
Mongolian racial therefore their physical appearance is quite difference than other Indian communities. This community 
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basically depends upon agriculture, homemade and natural product so that they have to work hard to collect their food 
and   shelter; therefore they are very strong in nature.  

Though the importance of studying back strength is immense, literature related to back strength on various 
communities’ people is scantly; especially in Indian context, so present study was planned. The objective of the present 
study was to estimate the back strength and its association with anthropometric and physical fitness variables in Bodo 
tribal Woman. 
 
2. Method and Materials 
2.1 Subjects 

In order to measure back strength and its association with selected anthropometric and physical fitness variables 
in Bodo tribal girls. There were thirty five (35) college going Bodo tribal girls female (Age ranging 15-18 years) were 
selected from Nalbari district of Assam, India.  
2.2 Back strength measurement 

The back strength was measured by “isometric back strength” test to the nearest sec. procedure of test is the 
subject must lie face down on a bench, with their upper body from the waist hanging over the end of the bench. The 
subject’s feet must be held or stepped down, and the arms by their side or clasped behind the back, when ready, they 
must bring their body up to the horizontal position, and hold this for a set period. The amount of holding time is the score 
(www.topendsports.com). 
2.3 Anthropometrical measurements 

Anthropometrical characteristics such as the height was recorded by using stadiometer to the nearest 0.1 c.m. 
Weight was measured by standard weighing machine to the nearest 0.1 k.g. BMI was calculated by using formula weight 
(k.g)/height2(m2). Hip circumference was measured by using flexible metallic steel tape in nearest c.m. (Nelson & Johnson 
2007). 
2.4 Physical fitness measurements 

Physical fitness variables such as hamstring muscle flexibility is measured by “sit & reach” test in nearest inch. 
and abdominal muscle endurance was recorded using 60 second sit up test in repetitions per minute (Nelson & Johnson 
2007).  
2.5 Statistical Analysis 

Standard descriptive statistics (Mean ± Standard deviation) and Pearson’s Correlation Coefficient (“r”) statistics 
was applied to investigate the back strength and its association with anthropometrical and physical fitness variables of 
Bodo tribal girls. The level of significant was set at 0.05 level of confidence.   

3. Findings of the Study 

Mean, Standard deviation & Coefficient of Correlation between Back strength and Anthropometrical & Physical fitness 
variables in Bodo tribal girls  

Table-01 

Variables Mean SD “r” Remarks 

Back Strength(Sec.) 31.97 5.50 
03.37* Significant 

Height (c.m) 163.5 4.84 

*Significance at 0.05 level, Degree of freedom is r05 (33) = 0.325 

Table-02 

Variables Mean SD “r” Remarks 

Back Strength 31.97 5.50 
0.210 Insignificant 

Weight (k.g) 61.71 6.96 

*Significance at 0.05 level, Degree of freedom is r05 (33) = 0.325 
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Table 03 
Variables Mean SD “r” Remarks 

Back Strength 31.97 5.50 
0.560* Significant 

B.M.I. Kg/m2 23.15 3.14 
*Significance at 0.05 level, Degree of freedom is r05 (33) = 0.325 

Table-04 
Variables Mean SD “r” Remarks 

Back Strength 31.97 5.50 
0.402* Significant Hip 

Circumference(c.m) 
91.3 3.63 

*Significance at 0.05 level, Degree of freedom is r05 (33) = 0.325 

Table-05 
Variables Mean SD “r” Remarks 

Back Strength 31.97 5.50 
0.017 Insignificant H.M. Flexibility 

(inch) 
15.08 2.46 

*Significance at 0.05 level, Degree of freedom is r05 (33) = 0.325 

Table-06 
Variables Mean SD “r” Remarks 

Back Strength 31.97 5.50 
0.363* Significant Abdominal muscle 

endurance (rep.) 
45.06 5.9 

*Significance at 0.05 level, Degree of freedom is r05 (33) = 0.32 

4. Discussion of Finding 

According to findings of the study it is revealed that there was significant association between back strength and 
height, body mass index, hip circumference & abdominal muscle endurance (cal r05 0.337,0.560,0.402,0.363 >  tab r05-
0.325) whereas there was no significant association between back strength and weight & hamstring muscle flexibility(cal 
r05 0.210,0.017< tab r05-0.325) of Bodo tribal community girls . 

Back muscle strength was measured by isometric strength test in a fix posture because the back muscles are 
most commonly used in this position during maximal labour (Dolan P & Adams MA 1993), (Dolan P et al 1994). Event 
lifting with forward bent, the spine is frequently flexed by 70%-100%, presumably because; in such postures the 
stretched passive tissues of the spine can partially contribute to the extensor movement generated (Dolan P et al 1991). 
At the low end of this range (70% flexion), tension in the inter vertebral discs and ligament in minimal (Dolan P et al 1994) 
so most of the passive tension will be generated by stretching of muscle and facia. In this study subjects are generally 
considered above the average height. Height of a person can be both helpful and detrimental in not only sports person 
but also common people. Since above the average height people have more bone mass than shorter people (Flegal KM et 
al 2002) so they have posses strong back muscle and back muscle strength, therefore a strong relationship was exist 
between back strength and height of the subjects whereas taller peoples are gained less significant weight than the 
shorter people (Suzuki N 1983). Strength has the significant relationship with body weight (Nishimura Y et al 1995) but 
due to imbalance body weight of the subject there was no significant association between back strength and body 
weight. BMI and hip circumference are significantly related with back strength. Physical and physiological factors might 
be reason for these relations, where male people are taller and heavier also muscular due to presence of testosterone 
hormone in them   (Mokha & Sidhu 1987). More musculature generates more force in their back region. Bodo peoples 
are hard worker and depend upon agriculture activity so they have good strength and endurance. Therefore significant 
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association was exist between back strength and abdominal muscle endurance but due to less joint movement of their 
activity their flexibility was not significantly associated with back strength. 

In the present study, strong correlations of back strength with all anthropometric and physical fitness 
characteristics studied (except weight and flexibility), showed structural and physiological affinity towards the back 
strength. It was earlier reported too, that anthropometrical variables were strongly correlated with back strength in 
different populations (Roy & Pal 2001).  In the present study those anthropometric variables were considered which were 
not reported earlier for the study of correlations with back strength. The data presented in present study carry immense 
practical applications and should be useful in future investigation on player selection & talent identification from the 
Bodo people of Assam. Researcher would like to suggest that more anthropometric and physical fitness variables should 
be taken into consideration for this purpose in future studies. 

5. Conclusion 
1. There was significant association between back strength and anthropometric variables (except weight of the 

subjects). 
2. There was significant association between back strength and physical fitness variables (except flexibility of the 

subjects). 
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