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Introduction
Overweight and obesity are abnormal or excessive fat accumulation, where calorie intake exceeds 

calorie expenditure, presenting a major risk factor for several chronic diseases. Body Mass Index [BMI= 
weight (kg) / height (m2)] is accepted as one of the best indicators of nutritional status of adult individuals 
(WHO, 1995), be it chronic energy deficiency (CED) or overnutrition. However, CED may not be a 
concern for sportsperson, particularly combat athletes. There is a positive correlation between increased 
BMI values and increased morbidity and mortality rates (Pi-Sunyer, 1993). Co-morbidities of obesity 
as listed by WHO (1998) under the ‘greatly increased’ category include type-2 diabetes, gallbladder 
diseases, dyslipidemia, metabolic syndrome, breathlessness, and sleep apnoea. Other conditions or 
disorders such as coronary heart diseases, hypertension, osteoarthritis (knees and hips), hyperuricaemia, 
and gout risks are ‘moderately increased’ with increased BMI. It is also interesting to note that, elevated 
BMI accounts for approximately 2.8 million deaths each year (WHO, 2010). In developing countries 
like India, which is typically known for the high prevalence of undernutrition, significant proportions 
of overweight and obesity now co-exist with the undernourished (Popkin et al., 2002). Even in northeast 
India, various studies have reported the prevalence of overweight and obesity among different ethnic 
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Naga wrestling is an indigenous wrestling style played by the menfolk of Tenyimi tribes 
of Nagaland and Manipur. The present study aims to find the prevalence of overweight and 
obesity among Naga wrestlers, and examine the influence of height, weight, and BMI on 
performance. For this study, we have utilized the data of Nagaland Wrestling Association 
(NWA) on age, height, weight, and positions achieved from 2017 to 2020. A total of 170 
wrestlers aged between 18-37 years were included in the present study. The wrestlers were 
divided into two categories based on age: younger wrestlers (18-25 years) and older wrestlers 
(26-37 years). BMI was classified using Asian cut-off points given by WHO. The mean height, 
weight, and BMI of Naga wrestlers are 172.74 cm, 79.51 kg, and 26.57 kg/m2, respectively. 
Baring height, significant variation in weight (p<0.001), and BMI (p<0.001) was observed 
between younger wrestlers and older wrestlers. The present study showed a high prevalence of 
overweight (51.8%) and obesity (34.1%) among the wrestlers. The prevalence of overweight and 
obesity between younger and older wrestlers was also highly significant (p<0.001). Thus, there is 
a positive association between BMI and its categories with advancing age. Additionally, taller 
and heavier wrestlers were more successful in achieving positions at wrestling tournaments. The 
absence of weight category in this wrestling style could be the causal factor for high incidences of 
overweight and obesity among the wrestlers.

http://www.antrocom.net/upload/sub/antrocom
mailto:tsukruvivo%40gmail.com?subject=


Tsukru V.,Limbu D. K. / Antrocom Online Journal of Anthropology, vol. 18, n. 1 (2022) 419-426420

populations (Khual and Limbu, 2019; Singh and Dkhar, 2013; Mungreiphy et al., 2011). 

Naga wrestling is an indigenous wrestling style played by the menfolk of the Tenyimi tribes of 
Nagaland and Manipur in northeast India. Unlike the Greco-Roman style, freestyle, and other 
internationally played wrestling styles, Naga style wrestling has no weight category. Irrespective of the 
age or size, all the wrestlers vie for the same title without any categorization. Hence, it is observed that 
Naga wrestlers try to deliberately increase their body weight by excess intake of calorie-rich diet during 
on-season of wrestling tournaments. Such a trend of increasing body weight is deleterious for the body 
and its metabolism, and therefore, this is a serious health concern that needs to be addressed. Despite 
the popularity of the game, its uniqueness, and cultural importance to the Tenyimi community, this 
wrestling style has attracted little to no attention in the field of research in kinanthropometry. To the 
best of our knowledge, only one reported work on the physical characteristics of Naga wrestlers by the 
same authors (Tsukru, et al., 2021) could be traced in related literature at the moment. 

Keeping in mind these facts, the present paper aims to describe the nutritional status of Naga 
wrestlers. An attempt has also been made to find out the influence of anthropometric variables on 
performance.

Materials and Methods
In the present study, we have utilized the age, height, and weight data from wrestlers’ profile data from 

2017-2020 collected annually by Nagaland Wrestling Association (NWA) during the state wrestling 
championships. A total of 170 Naga wrestlers aged between 18 and 37 years were included in the study. 
Age groups were divided into two categories i.e., 18-25 years (younger wrestlers) and 26-37 years (older 
wrestlers). All the wrestlers in the present study are prominent wrestlers who’ve passed through at least 
four stages of selection trials to reach the ultimate Naga Wrestling Championship, which is the most 
prestigious tournament in this style of wrestling. In case of repetitive appearance of wrestlers in two or 
more profile data, care was taken to include only the latest data. Since there are only three wrestling units 
affiliated to NWA viz., Angami Sports Association (ASA), Chakhesang Wrestling Association (CWA), 
and Zeliang Wrestling Association (ZWA), wrestlers from outside these three wrestling units, state or 
country appearing in the open editions were excluded for the study. Data on position achievements 
from 2017-2020 were collected from NWA office records. Since three wrestlers achieved more than one 
position in different years during the studied period, only their best position was considered. 

Body mass index (BMI) was determined using the formula- [BMI = Weight (kg) / Height (m2)]. 
The World Health Organization (WHO) has recommended a BMI of 27.5 kg/m2 as a cut-off value 
for determining overweight in Asian populations (WHO, 2004). Accordingly, nutritional status was 
classified using Asian cut–off points as follows- Underweight = <18.5, Normal weight = 18.5-22.9, 
Overweight = 23-27.5 and Obese = >27.5.

All statistical analyses presented in this paper were computed using IBM-SPSS software (version 20) 
for windows. Descriptive statistics in the form of mean, standard deviation, and standard error were 
calculated. Student’s t-test (for continuous variables) and chi-square test (for categorical variables) were 
used for comparative purposes.

Results
Descriptive statistics of height and weight data are presented in Table 1. The mean height and weight 

of Naga wrestlers are 172.74 cm and 79.51 kg, respectively. Wrestlers aged 18-25 years were shorter than 
the wrestlers of age group 26-37 years, albeit no significant difference between the two age groups. In the 
case of weight, the age group 26-37 years showed higher mean readings than the age group 18-25 years. 
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The variation in weight between the two age groups is significant at a level of p<0.001. 

Table 2 illustrates the distribution of BMI readings across the two age groups. The mean BMI 
of Naga wrestlers is 26.57 kg/m2. Wrestlers of the age group 18-25 years have a BMI of 25.39 kg/m2, 
whereas wrestlers aged 26-37 years show a BMI reading of 28.58 kg/m2. The difference in mean BMI 
between the two age groups is statistically significant at a p<0.001, indicating an increment in BMI 
readings with advancing age. 

Table 3 illustrates the nutritional status of Naga wrestlers based on the Asian cut-off points. Majority 
of the wrestlers fall in overweight (51.8%) and obese (34.1%) categories, while only a marginal percentage 
(14.1%) of the total wrestlers falls in the normal weight range. Notably, no wrestler was underweight, 
which was expected in a combat sport athletes like wrestling. Among younger wrestlers, overweight 
was the highest occurring category with a percentage frequency of 59.8%, followed by obese with a 
percentage frequency of 20.6%, while normal weight accounts for 19.6% (Figure 1A). 

On the other hand, older wrestlers show an almost negligible occurrence in the normal weight 
category with just 4.8%, while 38.1% are overweight (Table 3). The prevalence of obesity among older 
wrestlers is dramatically high, with a percentage frequency of 57.1% (Figure 1B). The difference in 
nutritional status between younger wrestlers and more senior wrestlers is highly significant (p<0.001), 
as also apparent in Figure 1.

An attempt was made to see the difference in anthropometric variables between wrestlers who’ve 
achieved positions and wrestlers who haven’t achieved any position during the studied period. 
Descriptive statistics of anthropometric characteristics by performance are illustrated in Table 4. It was 
observed that position holders at the Naga Wrestling Championships showed significantly higher mean 
readings in all the anthropometric traits taken into account compared to wrestlers who had not achieved 
any position. Differences between the two groups in height, weight, and BMI were significant at a level 
of p<0.001, whereas age was significant at p<0.05.

Table 5 presents the descriptive statistics of anthropometric characteristics by position. Results of 
the present study show that champion wrestlers have the highest mean height, weight, and BMI values 
compared to wrestlers attaining lower positions. Regarding age, the younger wrestlers (≤25 years) are 
more successful in achieving higher positions in tournaments than older wrestlers. Even though height 
tends to decrease as the level of position decreases, the difference is marginal and irregular. Nonetheless, 
it is seen that the stature of the position holders is fairly tall. On the other side, it is seen that weight and 
BMI show a regular trend of increase in an ascending manner with position (Figure 2). This trend of 
increase is very prominent. However, due to the small sample size, no statistical test was computed to 
test the level of variations between wrestlers holding different levels of position. 

Discussion
The use of height for weight index to determine the nutritional status of trained and professional 

athletes can be quite controversial as it can overestimate their level of body fat and underestimate the 
amount of muscle mass. A classic example of such a case was a study conducted by Prof. Bhenke in 1942 
among footballers. An intriguing observation in his study was that, even though the BMI values of the 
footballers were classified as overweight, body composition analysis showed that they were extremely fit 
and highly muscular with a minimal amount of fat. This is mainly because BMI includes both fat mass 
and fat-free mass (Durin and Womersley, 1974). However, BMI was developed for the general global 
population with ethnic-specific values, and no sport-specific classification appeared to date. So, despite 
its limitations, BMI is used to assess the general population’s nutritional status and athletes. 
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Significant variation in BMI values and its categories was observed between younger and older 
wrestlers, which commensurate with a previous study among the Chakhesang Naga wrestlers reported 
by Tsukru et al. (2021). The mean BMI of Naga wrestlers is remarkably higher than the general male 
population of northeast India belonging to diverse ethnic groups, as reported in various studies 
(Ghosh and Dawhou, 2016; Limbu and Khual, 2020; Mungreiphy et al., 2011; Singh and Dkhar, 
2013). Intriguingly, the mean height and weight of Naga wrestlers were found to be higher than the 
Indian national wrestlers (Choudhary et al., 2019). BMI values of Naga wrestlers were also found to be 
exceptionally more elevated than the Italian national wrestlers (Zaccagni, 2012), but much lower than 
Sumo wrestlers (Hattori et al., 1999).

The prevalence of overweight and obesity among Naga wrestlers is very high, especially among the 
older wrestlers. It is perhaps interesting to note that a recent study conducted among the Chakhesang 
Naga-style wrestlers of Nagaland reported an outrageously high percentage of overweight and obesity 
(Tsukru et al., 2021). One of the primary reasons for the increased incidences of obesity among wrestlers 
could be the absence of weight category in this wrestling style. In such a situation, wrestlers tend to 
increase their weight to gain an advantage over their lower-weight opponents by excess intake of a fatty 
and protein-rich diet, as also reported among Sumo wrestlers (Hattori et al., 1999). Also, we cannot 
ignore the wrestler’s seasonal preparation for the game in terms of physical activities. Wrestlers are 
usually trained at coaching camps by retired wrestlers for only about two months annually during on-
season of wrestling tournaments.

Moreover, in coaching camps, the wrestlers are fed daily with a heavy and energy-rich diet in the 
form of red meat. Hence, many Naga wrestlers are visibly obese with an ‘android type’ obesity, i.e., 
excess fat in the abdomen region. Waist circumference has proved vital in cardio-metabolic functions. 
For Asians, a waist circumference of less than 90 cm is considered optimal for normal cardio-vascular 
operations (WHO, 2000). Increased waist circumference increases the risk of cardiovascular risks like 
stroke, diabetes, heart attack, cardiac arrest, and other chronic diseases. 

Regarding the differences in height and weight by performance, it was seen that taller and heavier 
wrestlers are more successful in this wrestling style. The absence of weight categories makes it apparent 
that a heavier wrestler will easily topple a lightweight wrestler, which can be quite discriminatory. In 
such a scenario where higher body weight and/or BMI determine the performance output in sports, 
it is evident that wrestlers will try to put on weight deliberately by excess energy intake. Therefore, the 
future cardio-metabolic health of the wrestlers after retirement is a matter of grave concern. 

The use of BMI doesn’t only describe the nutritional status of an individual or a community, but is also 
important in health policy planning (Hall and Cole, 2006; Siddiqui and Donato, 2016). Furthermore, 
the epidemic of overweight and obesity is a severe public health issue even in rural India. It raises concerns 
about the efficacy of the health care system to cope with associated outcomes (Little et al., 2016). Hence, 
the results of the present study may be used in health policy planning by the concerned authorities.

Conclusion
The mean BMI values of Naga wrestlers fall under the obese category using the Asian BMI cut-off 

points. Significant difference in BMI values and its categories between younger and older wrestlers was 
observed, indicating a positive association of BMI with advancing age. The prevalence of overweight 
and obesity among Naga wrestlers is outrageously high. We also found that taller and heavier wrestlers 
are more successful in achieving positions in tournaments. Such a scenario can perhaps be attributed 
to the absence of weight category in this wrestling style and its resultant behavior of the wrestler’s 
voracious consumption of meat. Our findings are a matter of critical epidemiological concern as the 
post-retirement health of wrestlers may be at risk due to halted training and reduced metabolism with 
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increasing age. As discussed, BMI is also widely used in health policy planning. From this perspective, our 
findings highlight the need to immediately address the prevalence of overweight and obesity among the 
Naga wrestlers by the concerned authorities, i.e., Nagaland Wrestling Association (NWA) and its sub-
units. We suggest that NWA consider implementing weight categories based on appropriate standards 
even in this traditional wrestling style to minimize the future health risks of wrestlers related to obesity.
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Tables and Figures
Table 1: Descriptive statistics of height and weight of Naga wrestlers by age

Age 
Groups N

Height Weight

Mean ± SD SE t-value Mean ± SD SE t-value

18-25 107 172.15 ± 5.73 0.55
1.774

75.45 ± 12.36 1.19
5.093**

26-37 63 173.74 ± 5.45 0.68 86.42 ± 15.47 1.94

All ages 170 172.74 ± 5.66 0.43 - 79.51 ± 14.55 1.11 -
**p<0.001

Table 2: Descriptive statistics of BMI distribution of Naga wrestlers by age

Age Groups N
BMI

Mean ± SD SE t-value

18-25 107 25.39 ± 3.37 0.32
5.452**

26-37 63 28.58 ± 4.17 0.52

All ages 170 26.57 ± 3.98 0.30 -
**p<0.001

Table 3: Nutritional status of Naga wrestlers

Nutritional Status

Younger wrestlers 
(18-25 years)

N=107

Older wrestlers 
(26-37 years)

N=63

Total wrestlers
(18-37 years)

N=170
χ2-values
(d.f. = 2)

n % n % n %

Normal weight 21 19.6 3 4.8 24 14.1

25.373**Overweight 64 59.8 24 38.1 88 51.8

Obese 22 20.6 36 57.1 58 34.1

** p<0.001

Table 4: Descriptive statistics of anthropometric characteristics of Naga wrestlers by performance

Anthropometric characteristics Statistics Position holder
N=11

No position
N=159 t-values

Age (years)
Mean ± 

SD 26.27 ± 3.13 24.58 ± 4.34
1.297*

SE 1.03 0.34

Height (cm)
Mean ± 

SD 178.05 ± 5.73 172.37 ± 5.49
3.631**

SE 1.70 0.43

Weight (kg)
Mean ± 

SD 103.10 ± 17.77 78.05 ± 13.04
5.760**

SE 5.62 1.03

BMI (kg/m2)
Mean ± 

SD 32.21 ± 4.14 26.23 ± 3.71
4.904**

SE 1.31 0.29
*p<0.05, **p<0.001
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Table 5: Descriptive statistics of anthropometric characteristics of Naga wrestlers by position

Position*
Age (years) Height (cm) Weight (kg) BMI (kg/m2)

Mean ± 
SD Mean ± SD Mean ± SD Mean ± SD

Champion (3) 25.33 ± 
4.16 180.34 ± 2.54 117.66 ± 17.61 36.09 ± 4.42

Second (2) 23.00 ± 
2.83 179.09 ± 10.60 104.00 ± 25.45 32.10 ± 3.41

Third (3) 27.00 ± 
2.00 176.10 ± 7.75 95.00 ± 15.00 30.94 ± 3.03

Fourth (3) 28.67 ± 
1.52 177.02 ± 1.53 90.33 ± 6.80 28.81 ± 1.84

*Number of wrestlers is given in parenthesis
Note: Three wrestlers have achieved more than one position during the studied period, and therefore, only their best performance was taken 
into account.

Figure 1: Nutritional status of younger wrestlers (1A) and older wrestlers (1B)

Figure 2: Anthropometric Characteristics of Naga wrestlers, by position


