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Abstract: This study is aiming to assess the prevalence of thinness among adolescents in urban setup in western Tamil Nadu.As 

thinness is a common problem in adolescents, we tried to address this vulnerable group needs and to help in alleviating 

theirproblem. It is a cross sectional study conducted in urban and semi urban school going children from 11-17 years of age. 

Bothboys and girls included. Anthropometries were measured in all children in these schools belonging to the age group 11-17 

years.Thinness is defined as BMI < International Cut offs for age and sex defined to pass through BMI 16, 17, and 18.5 at 18 years 

andgraded as grades 3, 2 and1 respectively through the ages between 2 and 18 years
1
. The diagnosed cases of thinness 

werefollowed with questionnaire containing their age, sex, class, socio demographic profile, including economic class, mother, 

fatheroccupation, educational status, living area, co morbid diseases etc. A total of 11,520 students (5942 boys and 5578 girls) 

weretaken. The prevalence of thinness among adolescents was 35.5% (boys = 42.7 %; girls = 28.3 %; P = 0.001). Adolescents in 

11-13year old age group (Adjusted Odds ratio (AOR) = 2.36; 95 % CI: 1.22, 4.08), boys (AOR = 3.22; 95 % CI: 1.52, 4.21) and 

ruralresidents (AOR = 2.85; 95 % CI: 1.20, 3.94) had significantly higher odds of having severe thinness compared to 

theircounterparts. Furthermore, boys had higher (AOR = 2.04; 95 % CI: 1.19, 3.55) odds of being thin compared to girls. Age-

specificoverall thinness was found to be highest in 12 years (46.3%) of age. Compared to those 11 to 13 years of age, adolescents 

in 15to 17 years of age were (AOR = 0.44; 95 % CI: 0.23, 0.95) less likely to be thin. Prevalence of grades 1, 2 and 3 of thinness 

washigher among 11, 12 year old students in our study.  

Key words: Thinness, Prevalence, Adolescent  

 

INTRODUCTION:   

Adolescence is last chance for curbing the consequences of 

malnutrition and breaking the intergenerational cycle of 

malnutrition and poor health. Adequate nutrition during 

adolescence is important for optimal physical and cognitive 

development and for pregnancy either during adolescence or 

later life
1
. Early adolescence after the first year is the second 

critical period of rapid physical growth and changes in body 

composition, physiology and endocrine function
1
. 

Achievement of optimum growth during adolescence is of 

utmost importance in maintaining good health thereafter. 

Under nutrition among adolescents is a serious health problem 

in developing countries. Thinness among adolescent girls in 

low- and middle-income countries has been little studied. 

Adolescents form vulnerable sector of population 21.4 % of 

Indian population. Poor nutrition results in short stature and 

low lean body mass that ultimately leads to lots of health 

problem in adult life. Early detection of thinness helps in 

prompt treatment and prevents future complications.  The 

grades of thinness particularly severe thinness should be 

diagnosed at the earliest.  

Generally, childhood under-nutrition is assessed by stunting 

(low height for age), underweight (low weight for age) or  

 

 

wasting (low weight for height) following different 

internationally and regionally recommended standards
2-4

.  

Body mass index (BMI) is an inexpensive and non-invasive 

measure that has been extensively utilized to assess the 

nutritional status of adults and thinness in adolescents 
4
. Low 

BMI is more strongly correlated with lean mass than fat mass. 

Very recently, international cut-off for thinness has been 

developed and classification of thinness is made on the basis 

of cut-off values for the assessment of public health
1
.  

The World Health Organization defines grade 2 thinness in 

adults as BMI <17. This same cut off, applied to the six 

datasets at age 18 years, gave mean BMI close to a z score of 

−2 and 80% of the median. Thus it matches existing criteria 

for wasting in children based on weight for height. For each 

dataset, centile curves were drawn to pass through the cut off 

of BMI 17 at 18 years. The resulting curves were averaged to 

provide age and sex specific cut-off points from 2-18 years. 

Similar cut offs were derived based on BMI 16,17 and 18.5 at 

18 years, together providing definitions of thinness 

grades1,2,and 3 in children and adolescents consistent with the 

WHO adult definitions
1
. To describe the prevalence of 'graded 

thinness' in children aged 11, 13 and 15 years in eleven 
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developed countries and to identify trends in the prevalence of 

'thinness' (BMI < 17 kg/m2 at age 18 years) by age and gender 

has been taken as reference. The proposed cut-off points 

should help to provide internationally comparable prevalence 

rates of thinness in children and adolescent 
1.

. Overweight: 

>+1SD (equivalent to BMI 25 kg/m
2
 at 19 years) Obesity: 

>+2SD (equivalent to BMI 30 kg/m
2
 at 19 years)  

Thinness:<-2SD (equivalent to BMI 18.5 kg/m2 at 18 years). 

Severe thinness: <-3SD.(equivalent to I 16 kg/m
2
 at 18 years). 

MATERIALS AND METHODS: 

It is a cross sectional study conducted in urban and semi urban 

school going children from 11-17 years of age. Both boys and 

girls included. Anthropometries were measured in all children 

in these schools belonging to the age group 11-17 years. BMI 

is calculated based on the standard formula Wt/Ht 
2 . 

Thinness 

is defined as BMI < International Cut offs for age and sex 

defined to pass through BMI 16, 17, and 18.5 at 18 years and 

graded as grades 3, 2 and1 respectively through the ages 

between 2 and 18 years
1
. The diagnosed cases of thinness 

were followed with questionnaire containing their age, sex, 

class, socio demographic profile, including economic class, 

mother, father occupation, educational status, living area, co 

morbid diseases etc. T-test was employed to evaluate mean 

weight and height differences between groups. Pearson chi-

square, chi-square trend and Fisher's exact tests were used to 

explore the crude association of categorical outcome variables 

and associated factors. Sample size was calculated statistically 

based on the previous studies. Epi info soft ware 2000 is used 

for analysis of data. 

RESULTS:  

A total of 11,520 students (5942 boys and 5578 girls) were 

taken. The prevalence of thinness among adolescents was 

35.5% (boys = 42.7 %; girls = 28.3 %; P = 0.001) Adolescents 

in 11-13 year old age group (Adjusted Odds ratio 

(AOR) = 2.36; 95 % CI: 1.22, 4.08), boys (AOR = 3.22; 95 % 

CI: 1.52, 4.21) and rural residents (AOR = 2.85; 95 % CI: 

1.20, 3.94 had significantly higher odds of having severe 

thinness compared to their counterparts. Furthermore, boys 

had higher (AOR = 2.04; 95 % CI: 1.19, 3.55) odds of being 

thin compared to girls. Age-specific overall thinness was 

found to be higher in 11 years (60.83%) of age, Compared to 

those 11 to 13 years of age, adolescents in 15 to 17 years of 

age were 53 % (AOR = 0.44; 95 % CI: 0.23, 0.95) less likely 

to be thin. Prevalence of grades 1, 2 and 3 of thinness was 

higher among 11-year-old students compared with the 13- and 

15-year-olds in our study. The distribution of sample, 

mean ± SD of BMI and prevalence of thinness are presented in 

Table 1. 

  

                    Age-wise subject distribution, BMI mean ± SD and different grades of thinness among adolescents 

Age (Years)  n BMI 

(mean ± SD)  
Prevalence of different grades of thinness  

Overall 

thinness  

Grade I Grade II Grade III  

11 1685 
14.27 ± 1.89  

156 

(09.25)  

162 

(09.61)  

386 

(22.90)  
704 (41.78)  

12 1542 
14.88 ± 2.07  

186 

(12.06)  

195 

(12.64)  

333 

(21.59)  

714 

(46.30)  

13 1478 

15.51 ± 2.49  
165 

(11.16)  
143 (09.67)  324 (21.92)  

632 

(42.76)  

14 1682 

16.37 ± 2.21  
107 

(06.36)  
130 (07.72)  

265 

(15.75)  
502 (29.84)  

15 1589 

16.79 ± 2.21  
182 

 (11.45)  

165  

(10.38)  

170 

 (10.69)  

517 

(32.53)  

16 1720 

15.56 ± 1.03  132 (07.67)  
158 

(09.18)  

199 

(11.56)  

489 

(28.43)  

17 1824 17.25± 1.05 225 

(12.33) 

186 

(10.19) 

121 

(06.63) 

532 

(29.16) 

Total  11520  1153 

(10.00) 

1139 

(09.88) 

1798 

(15.60) 

4090 
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DISCUSSION:  

There was a consistent increasing trend in mean BMI with age. The 

overall prevalence of thinness was 35.5%. It was observed that 

thinness was more prevalent among 11–12 years of age. There was a 

slight decreasing trend in the rate of thinness from 14 years (29.84%) 

to 15 years (32.53%) among subjects. This study provides evidence 

of high prevalence of adolescent thinness in this area. However, 

these rates were lower than the report of other parts of world 
7
. 

Recently, Mondal and Sen observed the overall thinness level is 

67.77% among girls, aged 5–12 years of West Bengal
8.
.  A 

noteworthy point is that thinness is common among the early age 

group of boys in our study.  

CONCLUSION: 

WHAT IS ALREADY KNOWN ON THIS TOPIC?  

Malnutrition in children and adolescents is a serious public 

health concern. 

It is better assessed as thinness (low body mass index for age) 

than as wasting (low weight 

for height). There are no suitable thinness cut offs for this age 

group 

WHAT THIS STUDY ADDS: 

Prevalence of thinness among adolescents in western part of 

Tamil Nadu is 35.5% which is high comparing other part of the 

world. 

Prevalence is more in early adolescent boys 
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