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Abstract – The goal of this study was to critical analysis of anthropometric measurements of subjects 
having glucose intolerance. The anthropometric measurement was measured of all subjects of both 
categories. These measurements includes height, weight, body mass index(BMI), mid upper arm 
circumference (MUAC), wrist circumference, waist circumference, hip circumference, waist–hip ratio 
(WHR), skin fold thickness (triceps, biceps, sub scapular and suprailiac), peripheral SFT, central SFT. In 
the research examination an endeavor has been made to comprehend the impact of body mass index on 
blood glucose levels in a populace of 802 adults‟ people. Among the populace 802 adults (Male: 421; 
Female: 381) are drawn from etah district, Uttar Pradesh. The result of the present work is useful for the 
human services suppliers and arrangement creators from numerous points of view. 

Keywords: Anthropometric Measurement, Glucose Intolerance, BMI, WHR, SFT. 
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INTRODUCTION 

Accessible information on overweight/obesity and its 
relationship with hypertension and hyperglycemia in 
Indian populaces, especially in etah district, Uttar 
Pradesh State is deficient. Henceforth, the present 
work is done to comprehend Critical analysis of 
anthropometric measurements of subjects having 
glucose intolerance. The outcomes are talked about 
with the accessible writing on different other populace 
bunches as well. 

A sum of 802 adults are screened for the present 
investigation. Among the example, 802 adults Male: 
421; Female: 381 are drawn from urban settings. The 
age extend in the present investigation is 30-65 years. 
Besides, the subjects are isolated into various age 
bunches like 30-40 yrs, 40-50 yrs, 50-60 yrs and >60 
yrs for correlation among genders and groups. The 
examination depicts the dimensions of anthropometry, 
blood glucose and their commonness in urban 
populace. It is foreseen that the result of the work may 
prompt define appropriate procedures and execute 
formative projects for the prosperity of the populace 
groups. 

In the present examination urban variety in 
anthropometry and blood glucose levels are obviously 
imagined. Urban populace is portrayed by lifted 

dimensions of anthropometry, , and blood glucose 
levels than provincial populace. Past reports have 
unmistakably distinguished the provincial urban 
contrasts in anthropometry, , and blood glucose 
levels (Shukla et al., 2002; Naidu and Rao, 1994). 
Anyway the mean dimensions of anthropometry and 
blood glucose levels are nearly lower in Indian 
populace than western populace. The discoveries 
are in great concurrence with other distributed works. 

Prospective examinations in the course of the most 
recent two decades have found out the significance 
of rise in anthropometric indicators in creating 
different metabolic clutters (Yong et al., 2011; Priya, 
2012). The mean estimations of anthropometric and 
physiological factors in the present investigation are 
nearly lower to numerous western examination and 
in great concurrence with concentrates from South 
Asia (Ni Mhurchu et al., 2004). The expanding 
predominance of different metabolic ailments even at 
lower anthropometric indicators in Indian populaces 
is a genuine worry to investigate and settle the shorts 
to evaluate the hazard towards metabolic 
disarranges. 

A few investigations have demonstrated that age is a 
confounder when utilizing anthropometric indicators 
to foresee the danger of hypertension and diabetes 
(Molarius et al., 2000). Age has been contrastingly 
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classified by various researchers; in any case, 
connections between anthropometric indicators with 
hypertension and diabetes are steady over the age 
groups (Daniel et al., 1999). In opposite a few 
investigations have demonstrated that age isn't a 
confounder while evaluating the connection between 
anthropometric indicators with hypertension and 
diabetes. It is accepted that a bigger example estimate 
in each age gathering may expand the factual capacity 
to take out age as the confounder. 

Various epidemiological and clinical overviews amid 
the most recent three decades have distinguished a 
progression of hazard factors which are altogether 
connected with the event of noncommunicable 
ailments. The major and minor hazard factors so far 
recognized recommend that NCDs are multi-factorial 
conditions whose likelihood of event is controlled by 
hereditary, metabolic and ecological variables. A few 
statistic factors like age, sex, occupation, monetary 
status, rustic and urban contrasts and so on., are 
known to impact the rate of NCDs. Forthcoming 
investigations have plainly exhibited that the urban 
populace is more inclined to create NCDs like 
hypertension, diabetes, disease and so on than the 
provincial populace. 

METHODOLOGY 

This study was conduct in a particular area, on a 
particular age group. The area selected for the study is 
etah district, uttar Pradesh State. 

ANTHROPOMERTIC MEASUREMENTS 

The anthropometric measurements was measured of 
all subjects of both categories. 

These measurements includes  height, weight, body 
mass index(BMI), mid upper arm 
circumference(MUAC), wrist circumference, waist 
circumference, hip circumference, waist–hip 
ratio(WHR), skin fold thickness (triceps, biceps, sub 
scapular and suprailiac), peripheral SFT, central SFT. 

Data collection 

A questionnaire was framed to collect following 
information from the subjects. 

General information 

Age, sex, socio economic status, occupation, Food 
pattern, food habit, physical health. 

Anthropometric evaluation: 

Following anthropometric measurements will be taken 
to see the relationship between body composition and 
glucose intolerance. 

► Weight 

► Height 

► Circumference measurements 

○ Waist circumference 

○ Hip Circumference 

○ Wrist Circumference 

○ Mid upper arm Circumference (MUAC) 

► Skin fold thickness measurements (SFT) 

○ Triceps 

○ Biceps 

○ Sub scapula 

○ Suprailiac 

Calculating 

► Percent body fat 

► BMI 

► WHR 

Tools and Technique 

○ Weighing Balance 

○ Measuring Tape 

○ Body mass index 

○ Caliper 

METHODS 

Data on subject‘s anthropometric measurements like 
height, weight, waist and hip circumferences are 
taken. Subject‘s blood pressure is recorded as per 
the standard procedure. 

Anthropometric Parameters 

The physical assessment included height, weight 
and circumferences of waist and hip as per the 
procedure specified by Lohman et al (1988). The 
instruments are calibrated prior to take the 
measurements. 

Statistical Analysis 

Statistical analysis is carried out via SPSS - 16.0 and 
alpha levels are set at p<0.05. Continuous variables 
are provided with descriptive statistics and 
discontinuous variables with percentages. Mean 
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values between groups are compared with students ―t‖ 
test and within the age groups, socioeconomic status 
and physical activity with one way analysis of variance 
(ANOVA). 

RESULT AND ANALYSIS 

In the present examination an endeavor has been 
made to comprehend the impact of body mass index 
on blood glucose levels in a populace of 802 adults‘ 
people. Among the populace 802 adults (Male: 421; 
Female: 381) are drawn from etah district, Uttar 
Pradesh. 

Information on demographic, socioeconomic status 
and lifestyle exercises are appeared in table 1. The 
age range in the present examination is 30-70 years. 
Subjects are isolated into various age bunches for 
correlation like 30-40 yrs, 40-50 yrs, 50-60 yrs, and 
>60 yrs separately. Precautionary measures are taken 
to incorporate the uniform populace measure in each 
age companion. In the two sexual orientations optional 
and advanced education levels are more in urban than 
provincial populace. 

Occupational levels of the subjects show that a 
comparable extent of women in the 66%, engaged 
with homemaker movement. Subjects with 
employment are overwhelming in urban 22-60%. 
Including in rural partnered exercises (10-39%) is more 
noteworthy in provincial populaces. Socioeconomic 
status (SES) has been figured by Indian criteria and 
isolated into five classifications as SES-I to SES-V. 
SES-I is the most astounding and SES-V is least 
monetary class. None of the subjects characterized 
into SES-V classification. The dissemination of the 
subjects in other socioeconomic classes is relatively 
comparable in both urban and provincial 
circumstances. 

Including in substantial difficult work is more 
noteworthy in both the sexual orientations of rustic 
territory than urban populace (6-11%). Then again in 
both the genders stationary physical action (12%) is 
more prominent in urban than provincial (9%). Habit for 
smoking and alcoholism are not by and by when all is 
said in done in Indian women society. Smoking status 
is recorded to a degree of 44% in urban males. 
Additionally the Habit for alcohol utilization is urban 
males (31%). 

 

 

 

 

Table 1: Demographic and lifestyle characteristics 
of the examination populace 

 

 

Age balanced descriptive statistics for anthropometry 
and blood glucose levels in populace are appeared 
in table 2. Sex contrasts are watched for 
anthropometry and blood glucose levels with the 
exception of waist circumference. Mean stature is 
bring down in females and mean weight is higher in 
males than to their separate partners. The 
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subsequent body mass index significantly elevated in 
females (27.87±5.70) than males (26.40±5.81). No sex 
Descriptive ion is seen among males and females 
concerning Waist outline. Females have higher hip 
circumference (99.66±14.82) than males 
(97.08±13.77). Waist-hip  ratio is altogether raised 
(0.91±0.06) in males than females (0.87±0.05). 
Females have higher pulse rate than males. 

Table 2: Age balanced expressive measurements 
for anthropometry and blood glucose levels in 

populace 

 

Rate commonness of overweight/obesity, hypertension 
and hyperglycemia are computed and the outcomes 
are anticipated in table 3. Typical weight is recorded to 
a degree of 42 to 49% in populace. Overweight is 
recorded to a degree of 28% in urban males and 
females. Obese I is seen to a degree of 19 to 22% in 
urban males and females. Obese II is predominant in 
the middle of 2 to 10% in urban males and females. 
Ordinary weight is lesser in females than males in both 
urban and provincial residences. Women are spoken 
to by higher Frequency of overweight in both urban 
and rustic populace. Then again Obese I is more 
noteworthy in male sex than female sex. Thusly 
corpulent II is raised in female sex than male sex. The 
level of hypertensive‘s are more 17% of males and 
16% of females. Hyperglycemia is available among 
17% of males and 15% of females in urban populace. 
While the Frequency of hyperglycemia in country 
males and female are 10.47% and 7.44% separately. 

 

 

 

 

 

 

Table 3: Frequency distribution of body mass 
index and blood glucose dimensions of the 

investigation populace 

 

Graphic statistics for body mass index, waist-hip ratio, 
pulse rate and blood glucose levels as per the 
dimension of training in populace are appeared in 
table 4. Dimension of education does not 
demonstrate any significant effect in the mean body 
mass index, systolic and diastolic pulse and fasting 
blood glucose levels. Women are commanded in 
mean body mass index among the ignorant people, 
essential and advanced education. 

In women populace, mean waist-hip ratio step by 
step descended when subjects accomplished 
advanced education. So also mean pulse rate 
diminished when training levels expanded in females 
(F=3.11; p<0.05). Male subjects with essential, 
optional and advanced education reported with 
larger amounts of mean waist-hip ratio. No sex 
contrasts are seen in systolic and diastolic circulatory 
strain levels. Men with advanced education are 
portrayed by more elevated amounts of mean blood 
glucose than women. 

Descriptive statistics for body mass index, waist-hip 
ratio, pulse rate, pulse and blood glucose levels as 
per the dimension. Mean diastolic circulatory strain 
and fasting blood glucose levels don't demonstrate 
any critical variety inside the dimension of education. 
Accomplishing advanced education in male sex is 
spoken to by diminished mean body mass index 
(F=3.92; p<0.05). Sex contrasts are seen in mean 
body mass index levels among males and females in 
the class of essential training. 

The vacillations in Waist-hip ratio inside the 
classifications of education is significant just in 
female populace (F=3.52; p<0.05). Males with 
essential and auxiliary education are portrayed by 
larger amounts of waist-hip ratio than females. Pulse 
rate don't demonstrate any change inside the 
classifications of education in males. Then again the 
mean pulse rate is continuously expanded towards 
advanced education in females (F=2.67; p<0.05). 
Females with essential and advanced education are 
ruled males in mean pulse rate. A noteworthy 
abatement in the mean systolic circulatory strain 
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levels is seen in the two males (F=8.11; p<0.05) and 
females (F=5.67; p<0.05) when subjects achieved 
advanced education. 

Table 4: Descriptive statistics for body mass index, 
waist-hip ratio, pulse rate and blood glucose levels 

according to education in population 

 

 

 

 

Descriptive statistics for body mass index, waist-hip 
ratio, pulse rate and blood glucose levels as indicated 
by the Occupational in urban populace are appeared 
in table 5. Subjects who are engaged with business 
and work among the male sex indicated higher mean 
body mass index than subjects who are associated 
with agrarian exercises. 

Likewise subjects who are associated with residential 
works and business among the female sex 
demonstrated higher mean body mass index. 
Occupational don't demonstrate any critical variety in 
the mean dimensions of Waist-hip ratio. Women who 
are associated with household exercises increased 
higher mean fasting blood glucose levels. 

Descriptive statistics for body mass index, waist-hip 
ratio, pulse rate and blood glucose levels as indicated 
by the Occupational in country populace are appeared. 
In male sex, Occupational don't demonstrate any 
critical variety in the mean dimensions of body mass 
index, waist-hip ratio and fasting blood glucose. 

Women engaged with residential exercises and 
business have larger amounts of mean body mass 
index. Women engaged with residential exercises 

increased higher pulse rate. Then again women 
engaged with rural exercises are recorded with larger 
amounts of fasting blood glucose. 

Table 5: Descriptive statistics for body mass index, 
waist-hip ratio, pulse rate and blood glucose levels 

according to occupation in population 

 

 

 

 

Illustrative statistics for body mass index, waist-hip 
ratio, pulse rate and blood glucose levels as per the 
socioeconomic status in urban populace are 
appeared in table 6. In male sex body mass index 
don't demonstrate any noteworthy variety inside the 
socioeconomic classes. In female sex, subjects 
going under SES-I are indicating larger amounts of 
mean body mass index (F=2.74; p<0.05). 

Mean Waist-hip ratio in men increased higher 
qualities in SES-IV than SES-I. Socioeconomic 
status neglected to indicate variety in mean waist-hip 
apportion in females. Mean pulse rate continuously 
expanded from SES-IV to SES-I (F=2.68; p<0.05) in 
females. Mean systolic circulatory strain is higher in 
SES-I in the two males and females. Thus mean 
fasting blood glucose levels step by step expanded 
from SES-IV to SES-I in female sex. 

Elucidating measurements for body mass index, 
waist-hip ratio, pulse rate and blood glucose levels 
as indicated by the socioeconomic status in country 
populace are appeared. In rustic populace, 
socioeconomic status neglected to demonstrate any 
noteworthy variety in the mean dimensions of body 
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mass index, Waist-hip ratio, pulse rate and fasting 
blood glucose with the exception of systolic and 
diastolic pulse in female sex. 

Table 6: Descriptive statistics for body mass index, 
waist-hip ratio, pulse rate and blood glucose levels 
according to socioeconomic status in population 

 

 

 

 

Descriptive statistics for body mass index, waist-hip  
ratio, pulse rate and blood glucose levels as per 
physical action in  populace are appeared in table 7. 
Male subjects with stationary movement are portrayed 
by more elevated amounts of mean body mass index 
(F=12.54; p<0.05). In males the mean dimensions of 
waist-hip  ratio and pulse rate neglected to 
demonstrate critical variety inside the dimensions of 
physical action. Then again subjects who are 
associated with inactive way of life are described by 
higher mean dimensions of systolic circulatory strain 
(F=13.10; p<0.05), diastolic pulse (F=5.52; p<0.05), 
and fasting blood glucose (F=6.75; p<0.05). Physical 
action neglected to apply critical variety in the mean 
dimensions of body mass index, Waist-hip  ratio, pulse 
rate and fasting blood glucose in female sex. 

Table 7: Descriptive statistics for body mass index, 
waist-hip ratio, pulse rate, blood pressure and 

blood glucose levels according to physical activity 
in population 

 

 

 

 

Descriptive statistics for body mass index, Waist-hip 
ratio, pulse rate and blood glucose levels as per 
Habit for smoking are appeared in table 8. In urban 
populace mean dimensions of body mass index, 
waist-hip ratio, pulse rate, systolic pulse and diastolic 
circulatory strain don't indicate significant Descriptive 
ion among smokers and non-smokers; anyway mean 
fasting blood glucose levels are raised in smokers 
than non-smokers. Habit for smoking raised the 
mean dimensions of body mass index and fasting 
blood glucose in populace. 

Table 8: Descriptive statistics for body mass 
index, Waist-hip ratio, pulse rate and blood 

glucose levels as per Habit for smoking 

 

Descriptive statistics for body mass index, Waist-hip 
ratio, and pulse rate and blood glucose levels as per 
Habit for alcohol addiction are appeared in table 9. 
No critical contrasts are seen in the mean 
dimensions of body mass index, Waist-hip ratio, 
pulse rate and fasting blood glucose among heavy 
drinkers and non-drunkards in both urban and rustic 
populace. Drunkards in urban zones have larger 
amounts of body mass index, pulse rate and fasting 
blood glucose than heavy drinkers in populace. 
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Table 9: Expressive measurements for body mass 
index, waist-hip ratio, pulse rate and blood glucose 

levels as per Habit for alcohol addiction 

 

Relationship coefficients for anthropometry, circulatory 
strain and fasting blood glucose in ur populace are 
appeared in table 10. In males, age is having 
noteworthy positive relationship with pulse rate 
(r=0.098; p<0.05). Tallness is having noteworthy 
positive relationship with weight (r=0.303; P<0.01), 
body mass index (r=0.294; p<0.01), Waist-hip ratio 
(r=0.115; p<0.05). Weight is having noteworthy 
positive connection with body mass index (r=0.818; 
p<0.01), Waist circumference (r=0.537; p<0.01), hip 
circumference (r=0.519; p<0.01), pulse rate (r=0.137; 
p<0.01), systolic circulatory strain (r=0.340; p<0.01), 
diastolic pulse (r=0.228; p<0.01) and fasting blood 
glucose (r=0.513; p<0.01). Body mass index is having 
noteworthy positive relationship with Waist 
circumference (r=0.472; p<0.01), hip circumference 
(r=0.451; p<0.01), pulse rate (r=0.117; p<0.05), 
systolic circulatory strain (r=0.441; p<0.01), diastolic 
pulse (r=0.298; p<0.01) and fasting blood glucose 
(r=0.487; p<0.01). 

Waist circumference is having significant positive 
connection with hip circumference (r=0.877; p<0.01), 
waist-hip ratio (r=0.180; p<0.01), pulse rate (r=0.237; 
p<0.01), and fasting blood glucose (r=0.419; p<0.01). 
Hip circumference is having critical positive 
relationship with Waist-hip ratio (r=0.312; p<0.01), 
pulse rate (r=0.274; p<0.01), and fasting blood glucose 
(r=0.431; p<0.01). 

Pulse rate is having critical positive connection with 
diastolic circulatory strain (r=0.118; p<0.05) and 
fasting blood glucose (r=0.112; p<0.05). Fasting blood 
glucose (r=0.255; p<0.01). 

In females, age is having significant positive 
connection with fasting blood glucose (r=0.117; 
p<0.05). Stature is having noteworthy positive 

relationship with weight (r=0.256; p<0.01), body mass 
index (r=0.351; p<0.01), Waist outline (r=0.225; 
p<0.01) and hip circumference (r=0.136; p<0.05). 
Weight is having significant positive connection with 
body mass index (r=0.812; p<0.01), Waist 
circumference (r=0.526; p<0.01), hip circumference 
(r=0.609; p<0.01), waist-hip ratio (r=0.301; p<0.01), 
systolic circulatory strain (r=0.400; p<0.01), diastolic 
pulse (r=0.355; p<0.01) and fasting blood glucose 
(r=0.342; p<0.01). Body mass index is having 
significant positive connection with Waist 
circumference (r=0.369; p<0.01), hip circumference 
(r=0.501; p<0.01), waist-hip ratio (r=0.328; p<0.01), 
systolic circulatory strain (r=0.434; p<0.01), diastolic 
pulse (r=0.358; p<0.01) and fasting blood glucose 
(r=0.378; p<0.01). 

Waist circumference is having significant positive 
connection with hip circumference (r=0.819; p<0.01), 
pulse rate (r=0.174; p<0.01), systolic pulse (r=0.252; 
p<0.01), diastolic circulatory strain (r=0.220; p<0.01) 
and fasting blood glucose (r=0.250; p<0.01). Hip 
outline is having critical positive connection with 
Waist-hip ratio (r=0.549; p<0.01), pulse rate 
(r=0.148; p<0.01), systolic pulse (r=0.291; p<0.01), 
diastolic circulatory strain (r=0.267; p<0.01) and 
fasting blood glucose (r=0.310; p<0.01). Waist-hip 
ratio is having critical positive connection with 
systolic pulse (r=0.136; p<0.05), diastolic circulatory 
strain (r=0.153; p<0.01) and fasting blood glucose 
(r=0.162; p<0.01). 

Table 11: Demographic and way of life qualities 
of the Skin fold (SF) thickness examination 

populace 

 

Data expressed as means±SD or n (%). Skewed 
data described by median, interquartile range tested 
by Mann-Whitney-Wilcoxon nonparametric test. p-
values refer to F-test values from ANOVA table. *, § 
indicate significant difference at baseline. 
Abbreviations: Family History is self-reported family 
history of diabetes, BMI (body mass index), WC 
(waist circumference), HC (hip circumference), WHR 
(waist to hip ratio), Sum SF (Sum of triceps and 
subscapular skin fold), STratio (Subscapular: Triceps 
Skinfold thickness ratio), %BF (percent body fat as 
estimated from Segal formula from Bioelectrical 
Impedance Analysis). 
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CONCLUSION 

Present examination underpins the suggestions of 
WHO (2008), for creating nations to put accentuation 
on essential anticipation and network programs 
advancing physical movement and solid dietary habits, 
including the decrease of smoking and liquor 
utilization, which are most likely engaged with the 
expansion of overweight, obesity, hypertension and 
diabetes. Obesity reduction can be accomplished 
through way of life intercessions, for example, dietary 
change and normal physical action. These 
intercessions are sheltered and are modestly viable 
measures with which to oversee hypertension and 
diabetes because of obesity. The causal affiliations 
built up in the present examination can be fortified by 
embraced further investigations with bigger example 
measure are probably going to be led at nearby land 
levels to design and assess the consequences of 
future mediations. 
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