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ABSTRACT 
              In India, the trangender/Hijra (male to female) community is most conspicuous and is often pushed to live on the extreme 
societal margin. The present study was undertaken to assess Body Mass Index (BMI), body composition analysis (BCA) and bone 
mineral densitometry (BMD) of the transgender people and associate it with their lifestyle. Participants were recruited with the help of 
three Community Based Organisations namely - Kinnar Asmita, Ekta Foundation and Navodaya Foundation which were working at 
the grass root level in close contact with the transgender community. A mixed method approach was used to conduct this study on 304 
participants aged between 18 to 55 years who were recruited using purposive sampling. BCA was performed using Tanita BC601F 
and BMD was assessed by ultrasound peripheral Bone Densitometer model ‘SONOST 2000. Almost half (49%) of the participants 
had a BMI above 23 kg/m2 and were falling in the overweight/obese category. The mean total body fat was (24.67 + 7.94%, p=0.00) 
significantly higher than the reference value, however mean percent visceral fat (8.85 +7%) was found to be significantly lower 
(p=0.00) than the reference value of 12%. The mean T-score values of Bone mineral density (-1.675 +.97) were significantly lower 
(p=0.00) than the reference value of 1. Osteopenia (a condition involving low bone mass) was observed in more than half (55%) and 
osteoporosis in almost a quarter (22%) of the study participants. Lack of education, unemployment, faulty food habits and substance 
abuse are some of the contributory factors to poor health need to be focussed on to improve the overall health and life style of 
transgender. The findings of this study may add to the existing available limited data with regard to the health and lifestyle disorders 
among the transgender community. 
 
Keywords: Transgender, BMI, Body Composition, BMD, Visceral Fat, Osteoporosis, Lifestyle Habits. 
 
INTRODUCTION 
          The terms sex and gender are used interchangeably by many. These terms are closely related, but there is a thin line 
differentiating the two. “Sex” is referred to the biological status to which an individual is assigned to at birth - for example male or 
female. Males and females are assigned specific social roles and expectations based on the sex in which they are born into. “Gender”, 
on the other hand, is a term that often refers to ways that people act, or feel about themselves and is associated with males being 
boys/men and females being girls/women respectively. (http://usi.ie/usi -equality campaign).  
 
          Transgender people are those individuals whose gender expression and/or gender identity does not match with the expectations 
based on the biological sex that they were born into. Most transgendered people start beginning to realize this difference at a very 
early age. Cross-gender behaviour patterns, including cross-dressing, begin to appear as early as age five (I. Sen, 2005). 

Transgendered people feel a “persistent discomfort and sense of inappropriateness about “one’s assigned sex (feeling trapped in the 
wrong body)” as the diagnosis in the American Psychiatric Association’s Diagnostic and Statistical Manual (DSM III,2008) puts it 
and they would rather change their biological sex to match their felt gender identity. 
 
          In India, people with a wide range of transgender-related identities, cultures, or experiences exist –including Hijras, Aravanis, 
Kothis, Jogtas/Jogappas, and Shiv-Shakthis. The Hijra community was once a revered and accepted group in Indian culture. In fact, 
the Vedas and ancient Hindu texts, included eunuchs and characters with both male and female characteristics and they were believed 
to bring luck and provide special fertility powers. During the Mughal period, eunuchs played an important role in the court 
administration as royal guards. For centuries, they have performed badhai (dance), or blessings at weddings and births. However, their 
established place in Indian culture changed during the British colonial period. The community which was once respected by the 
Mughals, were considered criminals by British colonizers, today too many Hijra live as sex workers and beggars. 
 
          The transgender/Hijra community are often pushed to live on the extreme societal margin and are often shunned by their family, 
friends and society in which they live. There are a plethora of problems faced by the transgender people in India such as: 
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● Being social outcasts, they often face humiliation from very early years of schools leading to discontinuation of education. Due 
to lack of education and non-conforming lifestyles and social stigma most hijra remain jobless and resort to begging and sex 
trade 

● They have restricted access to health services and public spaces like restaurants, malls, cinemas etc. 
● Access to public toilets is also a serious problem they face quite often. Since, there are no separate toilet facilities for 

Hijra/transgender person; they have to use male toilets where they are prone to sexual assault and harassment.  
● They are excluded from effectively participating in social and cultural life and often have difficulty in exercising their basic 

civil rights. 
 
          Indian Census had never recognized the third gender. However, in 2011, data of Transgender were collected with details related 
to their employment, literacy and caste. In India, total population of transgender is around 4.9 Lakh as per 2011 census. The data of 
Transgender has been clubbed inside "Males" in the primary data released by Census Department (www.census2011.co.in). In India, 
the Supreme Court on April 15, 2014, recognized a third gender that is neither male nor female, and stated that "Recognition of 
transgender as a third gender is not a social or medical issue but a human rights issue."(www.undp.org )    

 
          Although after this landmark decision from the Supreme Court the transgender population in India looked forward to have some 
dignity with regards to their social status, however, they still are the socially-excluded from societal mainstream activities. Due to this 
extreme social exclusion, they have a low self-esteem which may contribute to depression, anxiety, drug and alcohol use, self-harm 
and suicide. Emotional changes have an impact on their physical and mental health affecting their lifestyle, sleep and eating patterns. 
A study conducted by Tang et.al (2005) showed that the transgender community lacked a healthy life style pattern. The use of 
substances such as anabolic steroids, hormones and certain supplements can adversely affect the health. Overweight and obesity are 
problems that also affect a large subset of this community. 
 
          According to a study conducted on transgender by Gupta and Sivakami (2016) 40.9% reportedly suffered from chronic illness 
such as AIDS, Tuberculosis and Hemorrhoids. Two-thirds (66.7%) also suffered from non-communicable diseases such as diabetes, 
hypertension, musculoskeletal disorders like arthritis and spondylitis. Consumption of alcohol and substance abuse was observed to be 
very high in this group increasing the risk for lifestyle related chronic diseases. 
 
          There is limited data related to the health needs of the transgender population. Further, all data available on nutritional status is 
for males and females, and the transgender move in between the two bivariate. As with any minority population, it is important to 
provide culturally sensitive care by becoming more aware of the health risks for this population, as well as the risk of discrimination 
and victimization that many may face. The current study was thus undertaken to throw some light on the nutritional status, lifestyle 
and incidence of various lifestyle related diseases such as hypertension, diabetes, heart disease, osteoporosis, cancer and any other.  
 
OBJECTIVES OF THE STUDY 

a. To assess nutritional status of the participants (transgender Male to Female) using anthropometry measurements such as 
Height, Weight, Body Mass Index (BMI). 

b. To study the body composition parameter such as percentage of Body Fat, skeletal mass and visceral fat 
c. To assess bone mineral density. 
d. To associate the findings of assessment techniques used with lifestyle patterns of the participants. 

 
METHODOLOGY 

Three hundred and four transgenders (Male to Female) in the age group of 18 – 55 years were selected from the three 
Community Based Organizations namely Kinnar Asmita, Ekta Foundation and Navodaya Foundation working with the transgender 
community using purposive sampling technique. Recruitment of participants was done using a Health Camp Approach. Informed 
written consent was obtained from all the study participants. The study was approved by a government recognized independent Ethics 
Committee. A pretested structured interview schedule was used to collect data related to personal information, dietary and lifestyle 
habits. The last section of the schedule was used to record the assessed parameters related to Body Mass Index (BMI), Body 
composition analysis and bone densitometry (BMD). The entire meeting per participant took approximately half an hour minute. 
Analysis for Body Composition parameters was done using a segmental body composition analyzer (Tanita BC601F). Services of a 
trained technician from Osteotech Solutions were used to measure the BMD using the Ultrasound peripheral Bone Densitometer 
model ‘SONOST 2000’. The site of measurement was the Calcaneus (Heel bone).  
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          The data was statistically analysed using the latest version of SPSS __. Variables were summarized and represented by relevant 
descriptive statistics, absolute (n) and relative frequencies (%), standard means and standard deviations (SD). The presence of 
association between the categorized variables was evaluated by T Test, Wilcoxon Sign – Ranked T Test. In all the statistical analysis a 
0.05 significance level was adopted.  
 
RESULTS AND DISCUSSION 
I. Sample Characteristics  

Table 1 - Baseline characteristics of study participants 

Baseline characteristics of study participants (n=304) 

Characteristic  
Frequency 
(n) 

Percentage 
(%) 

Age 18 – 30 years 184 60.5 
 31 – 40 years 80 26.3 
 41 – 50 years 26 8.6 
 Above 50 years 14 4.6 

Education 

Illiterate 50 16.4 
Primary Schooling  64 21.1 
Secondary up to SSC 106 34.8 
College 58 19.1 
Graduate and above 26 8.6 

Occupation 
Begging, Sex work and Badhai 193 63.5 
Service  50 16.4 
Other 61 20.1 

Income 

Upto 6000 per month 75 24.7 
6000 – 10000 per month 123 40.5 
Above 10000 per month 77 25.3 
Above 15000 per month 29 9.5 

 
Religion 
 

Hindu 240 78.9 
Muslim 58 19.1 
Others 6 2 

           
          The average age of the participants was 30.6 +9.2 years. Majority of the participants (86.8%) were young and below 40 years of 
age. As observed in Table 1, 16.4% were illiterate, 21.1% had managed to complete only primary schooling. Begging, sex work and 
badhai (dancing on auspicious occasions such as marriage, birth) were the only source of income for 63.5% of the participants. 65.2% 
of the participants earned a monthly income of less than Rs.10000.  
 
Lifestyle Habits  
         A surge in the incidence of non-communicable Diseases is driven primarily by four major risk factors which are modifiable – 
tobacco use, physical inactivity, unhealthy eating practices and harmful consumption of alcohol, all of which are related to lifestyle of 
people. According to the World Health Organization Factsheets (2015), non-communicable diseases (NCDs) are collectively 
responsible for almost 70% of all deaths worldwide.   
 
          One of the main objectives of this study was to assess the risk of occurrence of lifestyle disorders in the participants. Questions 
related to lifestyle such as, alcohol consumption, substance abuse, tobacco smoking and consumption of gutkha, physical activity, 
sleep pattern, exercise and their eating habits were asked to the participants.  
 
          According to Virupaksha and Muralidhar (2018), the transgender community is at a higher risk of alcohol consumption, 
smoking and substance abuse due to their poor mental health status. A report of Institute of Medicine (IOM, 2011) concluded that in 
the United States alcohol misuse was highly prevalent in transgender populations, particularly in early to middle adulthood. Figure 1 
shows the various lifestyle habits of the study participants.  
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Figure 1 – Lifestyle habits among study participants 

 
          It was observed, 9.9% smoked cigarettes or bidis, 38.9% consumed a large amount of gutkha (> 10 packets daily) and 57.2% 
consumed alcohol on a daily basis, all of which are known risk factors for cancer as well as other non-communicable diseases. More 
than one fourth (29.3%) of the participants reported sleep disorders such as lack of sound sleep and inadequate sleep. Notably, 
insufficient sleep has been linked to the development and management of a number of chronic diseases and conditions, including type 
2 diabetes, cardiovascular disease, obesity, and depression. (www.cdc.gov.in). It was observed that 72.7% of the participants had a 
sedentary activity and majority 94.4% did not perform any kind of exercise. 
 
          Faulty diet is a major lifestyle-related risk factor responsible for various chronic diseases. Intake of fruits, vegetable and milk 
and milk products, as reported by the participants, was lower, than the guidelines suggested by ICMR-National Institute of Nutrition 
(NIN, 2020). Consumption of alcohol among participants was more than 3 drinks per day and were contributing to as much as one 
fourth of the daily total kilocalories. Frequency of eating road side junk food was reported to be high. Excessive consumption of 
alcohol along with a low consumption of fruits and vegetables are known risk factors for metabolic diseases. (ICMR – NIN, 2020). 
 
         It was observed that 63.5% of the participants were involved in sex work as a means of earning an income and 34.5% of 
participants were positive for Human Immunodeficiency Virus (HIV) infection which made them more vulnerable to incidence of 
various diseases.  1.3% of the participants reported to be diabetic and 0.7% were suffering from hypertension. Although the number of 
participants suffering from NCDs was very low, they were at a higher risk for developing NCDs due to their faulty lifestyle.  
     
II. BMI assessment and Body composition parameters 
          Body composition primarily refers to the distribution of muscle, fat, protein, minerals and water in the body. Body mass index 
(BMI) is a measure of body fat based on height and weight that applies to adult men and women. Body composition analysis on the 
other hand, can accurately show changes in fat and muscle mass in the body, over a period of time. Excess body fat may lead to 
obesity and increases the risk for non-communicable diseases. Assessment of Body composition analysis can help in counselling by 
focussing on physical activity, diet or both and thereby improving overall health. According to Kurpad et.al, 2003 and Kanjilal et.al, 
2008, BMI may be a better predictor of Metabolic Syndrome as compared with Waist Hip Ratio (WHR) in Asian Indians. There is 
paucity of data on body composition studies of transgender population especially in India, therefore, reference values for males are 
used for comparison. 

Table 2- Anthropometric and Body Composition parameters of participants 
Anthropometric and Body Composition parameters (N=304) 
Parameter Reference value* Mean +  SD P value  
Weight (kg) - 64.2  +14.38 - 
BMI (Wt in Kg/Ht in (m)2) 23*** 23.8  + 5.08 0.069# 
Total Fat (%) 20 24.67  + 7.94 0.00# 
Visceral fat (%) 12 8.85   + 7 0.00# 

         Significance p value < 0.05   # Wilcoxon sign –ranked T Test,  
         *Tanita Reference Values, **BAPEN ‘MUST’ Screening tool, ***Asia Pacific Classification 
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          BMI and total body fat are indicators of obesity. With increasing prevalence of obesity in India, BMI as a disease predictor has 
gained importance. In this study it was observed that more than one third (37%) of participants were falling in the overweight/obese 
category which is a known risk factor for lifestyle disorder. The mean total body fat percent (24.67 + 7.94%) was observed to be 
significantly higher (p= 0.00) than the reference value of 20%. Thus, obesity was detected in terms of total fat percent but not in terms 
of BMI in the current study.  

 
Figure 2-Category of participants according to BMI (Asia-Pacific Classification). 

 
          Visceral Fat is the body fat stored in the abdominal cavity and surrounding the important internal organs such as liver, 
pancreas, kidneys and intestines. High amounts of visceral fat increase the risk for Type 2 Diabetes, heart disease and certain types of 
cancers (www.diabetes.co.uk). According to Hunter, Gower and Kane (2010) increased visceral fat, may be as important as overall 
obesity in increasing risk of heart disease, Type 2 diabetes and certain cancers. Aging is associated with a shift of fat from the 
periphery, i.e. face, arms, and legs, to a more central fat deposition, especially the viscera. Visceral fat, increases dramatically with 
age. Cross-sectional data suggests that increased risk of disease may be largely prevented if the age-related increase in visceral fat 
does not occur. Sedentary lifestyle and alcohol consumption are risk factors for increase in visceral fats. 
 
          In the present study, the mean percent visceral fat (8.85 +7%) was however found to be significantly lower (p=0.00) than the 
reference range. This could be due to the fact that 60.5% of the participants were falling in the age group of less than 30 years and the 
shift in fat distribution from the periphery to the viscera begins after the third decade of life.  However, 28.9% of the participants had 
visceral fat levels above the acceptable range putting them at a higher risk for NCDs. 
 
III. Bone Densitometry  
         Bone mineral density, is the amount of mineral present in the bone tissue. This measurement helps us determine the strength and 
thickness of bones. Bone health is reflected by diet (calcium) exposure to sunlight (vitamin D) and physical activity. Bone 
densitometry was measured for all the participants and analysis has been tabulated in table 3 given below. 
 

Table 3 – Bone densitometry parameters 
Bone densitometry parameters (N=304)     
Parameter Reference value Mean +  SD P value  
T- Score 1.0* -1.675  + .97 0.00 
Bone Quality Index - 73.05 + 16.51 NA 

             Significance p value < 0.05 # Wilcoxon sign –ranked T Test, *WHO reference range  
 
          The mean T-score values (-1.675 + .97) of the participants were significantly lower (p=0.00) than the reference range, indicating 
osteopenia and osteoporosis in the participants. 
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12%

37%

Category of participants according to BMI 
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23 - 24.9 Overweight > 25 Obese
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Figure 3 – Incidence of osteoporosis and osteopenia among study participants 

         
   As observed in Fig 3, the results of Bone Densitometry indicated that more than half the participants (55%) were osteopenic 
and a little less than one fourth (22%) were suffering from osteoporosis.  
 
         Many lifestyle factors are known to affect BMD. In a study by Mazocco et.al (2017) it was reported that people with lower 
BMI had higher prevalence of osteopenia and osteoporosis than people who were overweight or obese. This is because, higher body 
weight makes a huge mechanical load on the bone, hence increasing the bone mass to accommodate this load. Body fat may have also 
exert a protective effect against fractures. However, it is important to remember that amount of total body fat and its distribution in the 
body have shown to play a protective role. Low BMI individuals lose more bone compared to those with higher BMI individuals. 
(Chaudhary, Timilsena et.al, 2019) 
 
          According to National Osteoporosis Foundation, USA, smoking, excessive alcohol consumption and lack of physical activity 
may accelerate the onset of osteoporosis by reducing the body’s ability to absorb calcium. As reported earlier, majority of the 
participants (94.4%) had an inactive lifestyle and did not follow any kind of exercise regime, also daily smoking and alcohol 
consumption was found to be on the higher all these factors could be associated with poor bone health status in more than three fourth 
of the study participants. Consumption of milk and milk products, as reported by the participants was very poor. Lack of knowledge 
about importance of balanced diet could also be a reason for poor bone health.   
 
SUMMARY AND CONCLUSION 
         This study highlighted the fact that faulty lifestyle could be a major cause of morbidity among the transgender population, which 
is a marginalised section of the society. BMI, Body composition analysis and BMD are important parameters that reflect the 
nutritional status of a person. From the study it was observed that almost half of the participants were overweight or obese. BMD 
results showed that almost half of the participants were osteopenic and almost one fourth were osteoporotic. Three fourths of the 
participants led an inactive lifestyle devoid of any kind of physical exercise. Cigarette/Bidi smoking consumption of gutkha, and 
alcohol, coupled with low consumption of protective foods like fruits and vegetables, all of which are known modifiable risk factors, 
was very high making them vulnerable to onset of lifestyle disorders.  
 
          Data available for transgender population with regard to the parameters estimated in the present study is very limited. The 
finding of this study will help in adding on to the database with regard to health of this neglected community. There is a dire need for 
developing guidelines for nutrition and health education programmes/counselling sessions for transgender community with an 
emphasis on incorporating physical exercise in the daily routine, intake of balanced diet, and ill effects of alcohol and tobacco 
consumption and importance of lifestyle management. The Information, Education and Communication (IEC) activities should also be 
backed by structured periodic medical examination. The findings of the study will also be useful for the policymakers and 
organizations for the formulation of effective nutritional intervention and health education programmes.  
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