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Abstract- Pangserpo village being the inhabitants of least developed society in the Tsirang District, I have focus to find the 
above research so as to find out the helpful needs for them, in terms of the health science and environment. This indicates 
health of the community and research can enhance the needs of human. So anthropometry research has completed in the 
soceity as measure of needs in locality to upgrade their healthy living 
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I. INTRODUCTION 
 
Pangserbu in Mendrelgang is located in Tsirang 
Dzongkhag under southern Bhutan. Pangserphu is 
21KM away from main town at 27017’24’’N and 
91032’’24’’E (Tshering and Rai , 2011). Exact place 
of Panserphu is upper part of Mendrlgang on the high 
way wide Thimphu to Gelegphu. 
Anthropometry (greek arthropods-“man”) and metros 
“measure”) therefore (“measurement of man “) refers 
to the measurement of the human individual 
(encyclopedia britannia, 2011). I early days it has been 
used for identification and understanding human 
physical variation. Anthropometry helps to predict 
individual or populations functional capacity, health, 
survival and economy or social status. The 
anthropometrics measures are commonly expressed in 
terms of: 
Z-score (Standard deviation score): the difference 
between the value for and individual and the median 
value for the reference population for the same age or 
height divided by the standard deviation of the 
reference population. 
Percentile: rank position of an individual on a given 
reference distribution, stated in terms of what 
percentage of the group the individual equals or 
exceeds. 
Percent of median: ratio of measure or observed value 
in the individual to the median value of the reference 
data for the same sex and age or height (Tshering and 
Rai, 2011). 
Z-score is the most preferred measurement, referring 
to how far and in what direction the anthropometrics 
measurement deviates from the reference median. 
During anthropometrics analysis following data are 
collected; height, weight, mid-upper arm 
circumference, age and sex. From these data, it is 
possible to form different indices like:  
 
a) Height for age (H/A) 
H/A reflect cumulative linear growth. H/A deficits 
indicates past or chronic inadequacies nutrition and 

chronic or frequent illness, but cannot measure short 
term changes in the malnutrition. Low H/A, relative to 
child of the same sex and age in the reference 
population are referred to us “shortness”. Extreme 
case of low H/A, where shortness is interrupted as 
pathological, referred to us “stunting”. H/A is 
primarily used as population indicator rather than for 
individual growth monitoring. 
 
b) Weight for age (W/A) 
W/A reflects body mass relative to age. W/A is in 
effect, a measure of height-of-age and 
weight-for-height, making interpretation difficult. 
Low W/A relative to a child of the same sex and age in 
the reference population is referred to as “lightness”, 
while the term “underweight” is commonly used to 
refer to severe or pathological deficits in W/A. W/A is 
commonly used for monitoring growth and to assess 
changes in the magnitude of malnutrition over time. 
However, W/A confounds the effects of short and long 
term health and nutrition problems. 
 
c) Weight-for height (W/H) 
W/H measures body weight relative to height, and has 
the advantage of not requiring age data. Weight for 
height is normally used as an indicator of current 
nutritional status, and can be useful for screening 
children at risk and for measuring short term changes 
in the nutritional status. Low W/H relative to the child 
of the same sex and age in a reference population is 
referred to as “thinness”. Extreme cases of low W/H 
are commonly referred to as “wasting”. Wasting may 
be the consequence of starvation or severe disease (in 
particular diarrhea),but it can also be due to chronic 
conditions. It is important to note that a lack of a 
wasting in a population does not imply the absence of 
current nutritional problems such as low-for-age 
(BMI, 1999). 
 
II. MID-UPPER ARM CIRCUMFERENCE 
(MUAC) 
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MUAC is the measure of the diameter of the upper 
arm, and gauges both fat reserves and muscle mass. It 
is primarily used for children, but can also be applied 
to pregnant women to assess nutritional status. 
Measurement is simple and requires minimal 
equipment. MUAC has therefore been proposed as 
alternative nutritional status, in particular in situation 
where data on height, weight, and age are difficult to 
collect. For children, a fixed (age-independent) cut-off 
pont has sometimes been used to determine 
malnutrition (MUAC, 1999) 
 
III. BODY MASS INDEX (MBI) 
 
MBI is a measure to define overweight and thinness. 
MBI is defined as the weight in kilos divided by the 
squire of height in meters. In developing countries, the 
MBI is primarily used with age- independent cut offs 
to identify chronic deficiencies (or obesity) in adults. 
MBI is a numerical value of body weight in relation to 
the height of the person. Adolph Quenelle found this 
indicator and sometimes it is called as Quenelle Index. 
It categorizes people to normal, underweight, 
overweight and obese. It is calculated as follows: 
MBI= (weight in kg)/ (height in meter square) or 
MBI= (mass in pound)/ (height in inch square) 
 

Table of MBI 

 
 
Anthropometric analyses are widely used for assessing 
nutritional status, whether the person proper diet, 
under nourished or malnourished. Proper nutrition is 
essential throughout the development of an individual 
so as to the consumption of deficient and monotonous 
diets. Malnutrition remains a widespread problem in 
developing countries, in particular among the poorest 
and most vulnerable segments of the population 
(Bhattaria, Mitra 2011). 
Malnutrition is typically caused by a combination of 
inadequate and infection which impairs the body’s 
ability to absorb or assimilate food. It is important 
cause of how birth weight, brain damage and other 
birth deficits, and contributes to developmental 
(physical, and cognitive) retardation, increased risk of 
infection and death, and other problems in infants and 
children. One approach to studying nutrition is to 
assess nutritional status on the basis of anthropometric 
indicators. These are based on physical body 

measurement such as height or weight (related the age 
and sex of the individual), and have the benefit of 
being both inexpensive and non-intrusive to collect 
(Anthropometry, 2012). 
From an anthropometric [perspective, nutritional 
status can be the output of a health production 
function, where nutrient intake is one input, but where 
other individual, household, and community variables 
also feature. Anthropometric indicators are useful 
both at an individual and population level. At an 
individual level, anthropometric indicators can be 
used to assess compromised health or nutrition 
wellbeing. This information will be useful for 
screening children for interventions and for assessing 
the response to interventions. At the population level, 
anthropometry can be used to assess the nutrition 
status in country, region, community, or 
socioeconomic group, and to study both the 
determinants and consequences of malnutrition. This 
form of monitoring is valuable both for the design and 
targeting of health and nutrition interventions (MBI, 
1999) 
 
IV. METHODOLOGY AND MATERIALS 
 
Our project survey on MBI was carried out on 14th and 
15th April in a village called Pangserbu which is 1 km 
walk from upper market and Mendrelgang 9 km from 
high way. These areas were chosen for the project as 
sample area for the collection of our data, because 
these villages consist of quite good number of people 
with ages varying from one (1) year to eighty (80) 
year. From the entire individual, weight, age and arm 
circumference were collected. The methods and 
protocols involved in the collection of the data are as 
follows: 
 
Method to measure height accurately to calculate 
MBI-for-age: 
 
As per the WHO, there are two types of height 
measurement methods: (i) measurement recumbent 
length of the body and (ii) measuring of individual’s 
standing height. First method is used for measuring 
the height of the children below 2 years of age and 
second method is used for children above 2 years of 
age and adults. (Diagram) 
The length measurement was done by placing the 
subject (children below 2 years) flat on the table. As 
per the recommended procedure for measuring the 
spine length, the crown of the head must be kept 
touching the vertical headboard while the buttock and 
the shoulders must be flat against the table top. The 
movable board is shifted to touch the heels of the 
subject and the height is thus measured. 
However due to the lack of measuring board, table was 
used in our project. Where as in case of measuring the 
standing height the following steps were followed: 
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1. Removed the subjects’ shoes, bulky clothing and 
hair ornaments, and unbraid hair that interferes with 
the measurement to avoid the reading errors. 
2. The height measurement was taken on flooring that 
is not carpeted and against a flat surface. 
3. The subjects were made to stand feet flat, together, 
and against the wall. It was made sure that their legs 
are straight, arms, are at sides, and shoulders are level. 
4. Made sure that the subject is looking straight ahead 
and that the line of sight is parallel with floor. 
5. Taken the measurement while subject stands with 
head, shoulders, buttocks, and heels touching the flat 
surface (wall). 
6. Used a flat scale to form a right angle with the wall 
and lowered the scale until it firmly touched the crown 
of the head. 
7. The measurer’s eyes looked at the same level as the 
scale. 
8. Lightly marked with the pencil where the bottom of 
the scale meets the wall. Then, used a metal tape to 
measure from the base on the floor to the marked 
measurement on the wall to get the height 
measurement. 
 
At least two people were involved in measuring 
standing height (one person to position the body in 
correct posture, the other one took the reading) 
 
Method to measure weight accurately to calculate 
MBI-for-age: 
In measuring the weight, the aneroid weighing 
machine was used. 
1. Before weighing the machine was adjusted properly 
to zero reading. 
2. The weighing machine was placed on a plain 
surface so that the subject exerts uniform weight to the 
surface of weighing machine. 
3. The shoes and the socks of the subjects were made 
to remove. , ore over whatever other accessory things 
that the subjects possessed were made to remove. But 
clothes were not removed and to account for this error, 
the weights of the clothes were subtracted from the 
weight measured in the following ways: 
 

 

4. The subject was made to stand over the centre of the 
weighing machine with the weight equally distributed 
over the two feet. Any other accessory materials that 
the person possesses (like mobile phone, heavy 
jewelleries, etc) were removed prior to measurement. 
The weight was recorded immediately and recorded. 
Method for Upper Arm Circumference 
Measurement 
The measurement was done with the help of a 
measuring tape. 
1. The clothes or sleeve covering the upper arm were 
removed prior to the measurement. 
2. The subject was made to sit and keep the hand 
relaxed without any form of load on it. 
3. Then the measurement was taken by placing the 
tape around the circumference of the arm without 
tightening it too much. If tightened, the underlying 
soft tissues will be compressed and the actual arm 
circumference will be reduced. 
 
Precautions for the methods 
 The weighing balance should be adjusted to zero 
before measurement of weight is taken and it should 
be placed on the free plain surface so that the body 
weight is equally exerted on the weighing machine. 
 The clothes, shoes and the socks worn by the 
subjects were removed to minimum so that the errors 
can be reduced. Later from the weight measured, the 
average weight of the individual’s clothes should be 
subtracted to obtain the corrected weight. 
 During the height measurement, the body posture 
should be corrected. 
 The data should be tabulated during the field as to 
avoid wrong entries and confusions. 
 
V. RESULT AND DISCUSSION 
 
From the data collected we had 234 individual from 
which 136 were male and 98 were female respondents. 
He BMI for the individuals under 20 years of age 
cannot be taken directly analysis, so the Z-score were 
calculated as per the upper limit of age in the software 
(Epic Info is below 20 years. The total of 68 
individuals was under less than 20 years of age rest 
total of 166 individuals were categorized above 20 
years. 
 
The Z-score below 20 years were taken for three 
different categories. 
Height for age 
a) Weight for age 
b) Weight for height 
 
a) Height for age 
The height for age index helps to identify past under 
nutrition or chronic malnutrition. It is not a short term 
indicator for malnutrition. Low index shows stunting. 
Stunting is present when the child is less than -2 



International Journal of Management and Applied Science, ISSN: 2394-7926 Volume-2, Issue-1, Jan.-2016 

A Study Of Anthropometry 
 

82 

standard deviation from the mean. Stunting is 
phenomenon in which the individual shows a reduced 
rate of growth. Stunted growth is a result of 
malnutrition in early childhood. It is the result of 
chronic in an individual which retards linear growth. 
Graph 
Z-score height below 20 years age 
Table showing the height for age as in individual 
and percentage 

 
 
Out of 42 individuals shown in the graph, 28 i,e 66.66 
individuals where normal, 14 i,e 33.33 individuals 
were stunted of which 5 individuals i,e were severely 
stunted. 
Maximum of the population covered are in normal 
condition in height for age index however stunted 
individuals are also present of which minimal 
individuals are severely stunted. The stunting 
individuals can be attributed to following reason. 
The living standard of the surveyed area is low 
because of which parents rarely includes fruits and 
leafy vegetables and have a proper nutrition diet. 
The stunting of in some individual may also be as a 
result of genetic factors. 
b) Weight for age 
The weight for age Z-score helped to categorized 
individuals as overweight, normal and underweight. 
This z-score mainly uses the weight as the 
determining factor for the categorization. 
Graph 
 

Table showing the weight for age in individual total and 
percentage 

 
 
Out of 47 individuals, 44 individuals 93.6% were 
categorized as normal which falls under the standard 
deviation of 0-+-2.2. 2 individuals 18.633% showed 
the instance of underweight whereas only 1 
individuals 2.12 exhibited over weight of above 
+2standard deviation. 

In the surveyed area, minimal children are 
underweight due to the following reason. 
The improper dietary habits of the village who feed the 
children without timing which is due to their busy 
farming works. 
Villagers don’t care much about eating the meats 
infested with certain parasites which lives in the 
human gastrointestinal tracts and presence of these 
worms can cause weight loss. 
Weight for height. 
This weight for height tool index of Z-score is used to 
infer weather the individual’s shows waiting, giants or 
normal 
Graph 
Page 11 

Table showing weight for height in percentage of inferences 

 
 
Out of 26 individuals showing 18(69.23%) were 
normal (SD 0+_2), only 2 individuals showed wasting 
(SD<-2) which amounts to 7.69% of the total and 6 
individuals fall under giants category (SD>+2) that 
makes 7.69. 
Weight for the height index is mainly an indicator of 
the current nutritional status in regard to wasting 
which is caused mainly by severe starvation or some 
kind of infection. In our case, here in the surveyed area 
people are self-sufficient which the children are not 
deprived of food. Infection in this area is rare due to 
the scattered distribution of people and also due to the 
BHU health care facilities in the region (health 
weight, 1999) 
However the 7.69%wasting can be attributed to 
improper ditary habit and hereditary diseases of this 
two community people. 
BMI (below 20 years) 

Table showing the Risk of health problems according to BMI 

 
Table showing the percentage of BMI in percentage 
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For the individuals of more than 20 years, the body 
mass index is taken to check the nutritional statue. Out 
of 166 individuals whose age is above 20 years, 99 
were male and 67 were female. 4 individuals (male2 
and female 2) fall in underweight category with BMI 
of <18.5. Maximum were grouped under normal 
category (i,e 115) with BMI of 18.5-24.99. 45 
individuals are overweight with BMI value of 
30-34.99 and only one male was found to fall under 
obese I class with BMI value of 30-34.99. Similarly 
one female individual were found to fall under obese II 
and however no individual were recorded in obese III 
class (healthy weight, 1999) 
Very minimal population is underweight which may 
be due to improper dietary habit and strenuous work 
done by villagers. 
Comparatively, overweight is maximum than the 
underweight population in the covered are which 
some of the cause are. 
1. Food habits, as the most staple food of Bhutanese 
are mostly carbohydrates with minimum amount of 
protein 
2. It also depends on the individuals metabolic rates 
which decrease with age 
3. Studies shows the genes have strong influences on a 
person’s weight. If overweight and obesity tend to run 
in families then chance of being overweight are 
greater.  
 
 
 
 

CONCLUSION 
 
Our main findings of the research from this is to find 
the population in nation is within normal range of 
BMI according to the international references of 
CDC-2000. However, stunting, wasting and 
underweight population were found insignificantly 
minimal which the main cause of this malnutrition is 
due to poor food consumption patterns, illness, lack of 
proper sanitation and hygiene practices, it also very 
much applicable for the children of Bhutan. 
Meanwhile some causes can be attributed due to 
nutritional and environmental sanitation problems but 
it is also referred that it is genetic drawback. 
 
This research revealed that significant percentage of 
individuals was over weight in the BMI calculation, 
equal ratio of male and female are overweight and 
obese which are vulnerable to cardio vascular disease, 
type II diabetes, high blood pressure, gall bladder 
disease, osteoarthritis, gout, cancer, impaired fertility, 
sleep apnea, premature death and breathless. 
This minimal population is underweight which the 
individuals have high risk like anemia, osteoporosis, 
week immune system, depression and anxiety. 
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