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Body Composition and Physiological Profiles
of the Underweight Adolescent Female
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Summary

In general, modern women exhibit a desire to be slimmer and to be "good looking”. Adolescent
females show marked self-consciousness about having a fat body image. Therefore, females of even
average or less than normal weight aspire to have an even more slender appearance. The three major
structural components of the human body include muscle, fat, and bone. Body weight is the sum total
of its parts. Among individuals of the same age and sex body fat exhibits much more variability than
lean body mass (LBM) does. It is evident that body fat accounts for most of the variability in body
weight. However, LBM and fat are not completely independent entities. Because, a change in body
weight that is the result of changes in energy balance usually involves both body compositions. The
weight loss and dieting practices of many females may have powerful physiological and psychologi-
cal effects. Among these effects could be changes in metabolic rate and adipose tissue activity,
increased risk for health problems, and compromised reproductive capacity. Therefore, there seems
to be a biologic lower limit beyond which a person’s body weight cannot be reduced without
impairing health status. The present article has reported body composition and physiological
characteristics in underweight adolescent females, and then compared these results with those for
various fattish group of similar age.

Key words : underweight female, body composition, physiological profiles, lower limit of weight,
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Fig. 1. Distribution (%) over three desire cate-

gories for weight control.
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Fig. 2. Average valeus for body mass index (BMI)

in child and adult.
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Table 1. Composition of adult human body.
A B C D

Materials White White White Negro
male male male male
Years of age 35 46 60 48
Height, cm 183  168.5 172 169
Weight, kg 70.55 53.8 73.5 62.0
Per cent of total body
Striated muscle 31.56 39.76 40.22 42.53
Skeleton 14.84 17.58 14.95 16.88
Adipose tissue 13.63 11.37 21.67 5.18
Skin 7.81 6.33 6.58 9.49
Teeth 0.06 0.08 — 0.07

Brain, spinal cord, 2.52 2.99 2.13 2.41
nerve trunks

Liver 3.41 2.34 2.38 3.39
Heart 0.69 0.52 0.60 0.86
Lungs 4.15 3.30 2.21 3.07
Spleen 0.19 0.11 0.10 0.42
Kidneys 0.51 0.51 0.43 0.70
Pancreas 0.16 0.14 0.10 0.20
Alimentary tract 2.07 1.86 1.51 2.15
Remaining tissue

Liquid 3.79 0.59 0.50 1.23

Solid 13.63 11.43 5.97 10.45

Bile, content of bladder 0.95 0.99 0.55 1.05
and alimentary tract
Hair (and nails) 0.03 0.10 0.07 0.03

A ; Mitchell et al, 1945, B ; Forbes et al, 1953, C and D
; Forbes et al, 1956
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Fig. 3. Total fat mass (TFM, kg), lean body mass

(LBM, kg) and LBM/TFM ratio as a func-
tion of body weight (kg).
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Fig. 4. Classification of changes in LBM and fat

observed in various situations.
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Frequency distribution of LBM and body
fat for 164 females aged 14 to 50 years and
156 to 170 cm in height.
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Table 2.
weeks of starvation.

BODY COMPOSITION CHANGES AFTER 24 WEEKS
OF STARVATION
CONTROL 24 WEEKS CHANGE
COMPONENT (%) (%) (%)
Total Weight 100 100 -23
FAT 14 5 -71
Active tissue mass 57 56 -24
Extracelluar fluid 24 3 +4
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Fig. 6. The natural history of protein-energy

malnutrition in a patient with chronic
wasting illness.
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Table 3. Means for selected anthropometric characteristics of college-aged women in four groups

categorized on the basis of BMI.

A B C D
BMI=<18.00 18.00<BMI=21.00 21.00<BMI=24.00 24.00<BMI
n=10 n=19 n=17 n=8
Age, yr 18+0.7 18+0.5 18+0.4 18+0.0
Height, cm 153.4+4.4 156.8+3.8* 159.2+3.8** 156.9+2.2
Weight, kg 40.73+3.34 47.50£3.58*** 57.26+£2.19*** 62.124+3.18***
BMI, kg/m? 17.28+0.73 19.29+0.84*** 22.5940.59*** 25.24+1.39***
Triceps skinfold, mm 11.4£2.3 14.4+3.9* 18.4£3.1*** 24.3+14.0***
Sub-scapular skinfold, mm 11.2%+1.9 13.8+3.3* 17.7+4.7%** 25.6£5.8%**
Total fat mass, kg 11.8+2.0 13.5+2.2 18.942.3*%** 23.943.8%**
Percent body fat, % 28.7+3.2 28.4+3.3 33.113.9** 38.3+4.4***
Lean body mass, kg 29.0%£1.9 34.0+2.6%** 38.342. 7% 38.2+1.5%**

*.--p<0.05, **---p<0.01, ***---p<0.001
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Fig. 8. Comparison of bone mineral contents

(BMC) and bone mineral density (BMD)
predicted by DEXA.
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