
ABSTRACT

This study had designed, to explore prevalence of obesity and overweight, on 
two criteria, Indian and World Health Organization (W.H.O.), amongst 
students and staff of Era's Lucknow Medical College & Hospital, Lucknow 
and Era Institute of Health Sciences and Research, Lucknow. As well as, 
assessment of association of oxidative stress with obesity. MBBS, Nursing 
and DMLT students as well as Hospital Laboratory Services (HLS) staff had 
included in this study. Study had carried out in Department of Biochemistry 
with collaboration of Department of Physiology and HLS.  Results of this 
study had showed that, prevalence of obesity and overweight were high in 
staff with respect to students. The levels of reduced glutathione (GSH) were 
decreased in obese with respect to normal; on the other hand Malondialdehyde 
(MDA) levels were increased in obese with respect to normal. 
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INTRODUCTION

Obesity is defined as excess body weight (>20% of 
ideal weight) due to accumulation of fat (1). 
Acknowledged evidence suggests that obesity is 
almost invariably associated with chronic low rank 
inflammation and oxidative stress and is calamitous 
for health and scourge on mankind (2). The 
disproportionate rapid rise in prevalence of overweight 
and obesity in both developed and developing Nations 
distinctly indicate that environmental changes are 
major determinants of this epidemic (3). Of course 
genetic disposition may act independently or may abet 
the environmental factors (4). A closely related parallel 
relationship between excess adiposity and poor health 
outcome is clearly visible adverse effects of obesity 
have explicitly been linked with serious diseases like 
diabetes mellitus, cardiovascular disease and cancer. 
Further there is gathering evidence that obesity also 
induces and/ or promotes a number of other diseases 
and that it increases the chances of premature death 
unless managed properly (5).

In the recent years, however, two more parameters 
have found in frequent use waist/hip ratio and waist 
circumference. (6) In many populations all these three 
parameters have been found to be related where as in 
some population's waist/hip ratio and waist 
circumference have been found a better expression of 

obesity as central obesity is better predictor of risk. It 
has been stressed by WHO and other workers that 
these parameters should be assessed in different 
populations because categorization may differ from 
population to population due to differing standards of 
nutrition, environmental variants, genetic disposition 
and finally unavoidable abdominal adiposity. 
Anthropometric measurements are useful in many 
fields. For example, athletes understand that body size 
and composition are important factors in sports 
performance. For example, a petite man with a low 
percentage of body fat will be more successful as a 
jockey in the Kentucky Derby than he would be as a 
defensive lineman in the National Football League. 
Sports coaches can also use these measurements to 
monitor an athlete's body to ensure they stay in peak 
physical shape (7).

MATERIALS AND METHODS

This study had carried out to assess the prevalence of 
obesity and overweight among the students and staff of 
Era's Lucknow Medical college and Era Institute of 
Allied Health Sciences and Research, Lucknow. In 
this study total subjects had categorized on two basis 
of two criteria lay down by WHO and Govt. of India. 
To, compare the relative importance of BMI, waist 
circumference and waist/Hip ratio for health 
assessment (7).
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1. Indian Criteria of BMI cut offs were classified in 
accordance with the revised Indian guidelines 
for BMI by Union Health Ministry of India 
(2005) : Less than 18.4 Kg/m2 (underweight), 
18.5-22.9 Kg/m2 (normal), 23-24.9 Kg/m2 
(overweight) and >25 Kg/m2 (obese). (7)

Selection of Subjects

All Volunteer Students and staff of Era's Lucknow 
Medical college and Era Institute of Allied Health 
Sciences and Research, Lucknow were included in this 
study after their written consent.

Anthropometric Measurement

Equipment

For anthropometric measurements (weight, height, 
waist and hip circumference) the following equipment 
were used

· Calibrated weighing machine digital

· Measuring rod, typically mounted on balanced 
beam scales

· Flexible, but non-stretchable measuring tape

· Full body-length mirror with 10cm ´ 10 cm grid 
lines

· Calibrated length rods of 150 cm and 200 cm.

Measurement Procedures

Weight Measurement

Weight had measured in all participants.

Setting Up Scale At The Examination Site

The scale had placed on a hard-floor surface (not on a 
floor which is carpeted or otherwise covered with soft 
material). Carpenter's level had used to verify that the 
surface on which the scale had placed was horizontal.

Calibration Of Scale 

Calibration had done at the beginning and end of each 
examining day.

The scale was balanced with both sliding weights at zero 
and the balance bar aligned. The scale was checked using 
the standardized weights and calibration is corrected if 
the error is greater than 0.2 kg. The results of the checking 
and the recalibrations had recorded in a log book.

Normal Weighing Procedure

1. Participants were asked to remove their heavy 
outer garments (jacket, coat, trousers, skirts, etc.) 
and shoes. If subjects refuse to remove trousers or 
skirt, at least make them empty their pockets and 
record the fact in the data collection form.

2. The participant stands in the centre of the 
platform, weight distributed evenly to both feet. 
Standing off-centre may affect measurement. 

Weighing Procedure For Heavily Overweight 
Persons

Heavily overweight, i.e. weighs more than the upper 
limit of the scale, this fact was noted in the data collection 
form, together with the upper limit of the scale.

Height Measurement

Height had measured in all participants

Calibration Of Height Rule 

At the beginning and end of each examination day, the 
height rule had checked with standardized rods and 
corrected if the error is greater than 2 mm. The results 
of the checking and recalibrations had recorded in the 
log book.

Normal Height Measurement Procedure

1. Participants had asked to remove their shoes, 
heavy outer garments, and hair ornaments. 

2. The participants were asked to stand with his/her 
back to the height rule. The back of the head, back, 
buttocks, calves and heels should be touching the 
upright, feet together. The top of the external 
auditory meatus (ear canal) should be level with 
the inferior margin of the bony orbit (cheek bone). 
The participant was asked to look straight. 

W.H.O. CRITERIA OF BMI TO DETECT OBESITY

S. No. Group
 

BMI
 

1.
 

Normal
 

18 – 24.99 kg / m2
 

2.
 

Per- obese (Overweight)
 

25 – 29.99 kg / m2
  

3.
 

Obese class 1 
(Moderate)

30 – 34.99 kg / m2
  

4.
 Obese class 2 (Severe)  35 – 39.99 kg / m2  

5. Obese class 3 (Morbid)  ≥ 40.00 kg / m2

Cutoff waist circumference (9)

Male:   90 cm 

Female: 80 cm

1. INDIAN CRITERIA OF BMI TO DETECT OBESITY

S. No.
 

Group
  

BMI
 

1.
 

Underweight
 

<18.4 Kg/m2
 

2. Normal
 

18.5–22.9 kg / m2
    

3.
 

Overweight
 

23-24.99 kg / m2
 

4.

 

Obese

 
25-32.4 kg / m2
 

5. Morbid Obese

 

≥ 32.50 kg / m2
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2. W.H.O. Criteria (8)



Waist Circumference Measurement

Setting Up The Place For The Waist Circumference 
Measurement

The full body length mirror had placed against the 
wall to the measurement place. Using the carpenter 
level, it had been verified that grid lines on the 
mirror are horizontal. 

Checking Of Tape 

The length of the measuring tape had checked with the 
calibrated length rod.

Position Of Waist Circumference Measurement 
Waist circumference had measured at a level midway 
between the lower rib margin and iliac crest with the 
tape all around the body in horizontal position.

Waist Circumference Measurement Procedure

1. Participants had asked to remove their clothes, 
except for light underwear. If this is not possible, for 
example due to cultural reasons, the alternative is to 
measure the circumference on the subject without 
heavy outer garments and record this fact in the data 
collection form. Tight clothing, including the belt, 
had loosened and the pockets were emptied.

2. The measurer was stand at the side of the participant 
in order to have a clear view of the mirror. 

3. Participants had been standing with their feet 
fairly close together (about 12-15 cm) with their 
weight equally distributed to each leg. 
Participants had asked to breathe normally; the 
reading of the measurement should be taken at the 
end of gentle exhaling. This will prevent subjects 
from contracting their abdominal muscles or from 
holding their breath.

4. The measuring tape was held firmly, ensuring its 
horizontal position. Grid lines on the mirror had 
used to verify that the tape position is horizontal 
all around the waist.  The tape was loose enough 
to allow the observer to place one finger between 
the tape and the subject's body. 

Hip Circumference Measurement

Position Of Hip Circumference Measurement

Hip circumference had measured as the maximal 
circumference over the buttocks. The grid lines on the 
mirror had used to verify that the tape position is 
horizontal all around the body. 

Hip circumference measurement procedure was same 
as for waist circumference, except for tape position.

Height (cm), Weight (kg), Waist and hip 
circumferences (cm) were noted using a measuring 
tape to the 0.1 cm. Waist circumference was measured 
at the midpoint between the lower border of rib cage 

and the iliac crest. Hip circumference was measured at 
the level of trochanter, the widest part of the hip region. 
Weight (kg) was measured to the nearest 0.1 kg using a 
weighing machine simultaneously. Waist hip ratio 
(WHR) was calculated as waist circumference divided 
by hip circumference. BMI was calculated as weight 

2(kg) divided by height (m ). Obesity is defined on two 
criteria (7- 9).

Study Design

 At first Subjects were divided in to 4 groups (Group 1 
to 4; Table 1):

Group 1: MBBS Students (Age 19.07 ±1.36, batch 
2009 and 2010: n=200) 

Group 2: Nursing Students (Age 19.07±1.36, batch 
2009 and 2010: n=30)

Group 3: DMLT Students (Age 19.17 ±1.36, batch 
2009 and 2010: n=30)

Group 4: Staff (Age 40.00  25.36, 2010: n= 60)

After, assessment of oxidative stress and anthropometric 
measurements in all above groups, these groups had 
divided in further groups as per Indian (Group 1 to 5; 
Table 2) and W.H.O. (Group 1 to 6; Table 3) Criteria of 
BMI to detect obesity in different groups (10).

Collection Of Blood Samples

Blood samples had collected, from the antemedian 
cubital vein of the subjects, using disposable plastic 
syringes with all aseptic precautions. Blood was 
transferred immediately in to a dry clean plastic test 
tube with a gentle push to avoid hemolysis. Blood was 
collected from all groups, for GSH and MDA 
estimations in plain vials.

Separation Of Serum

To separate serum, the whole blood was kept in plain 
(red top) vacuutainer at 37 °C for 30 minutes after 
which this coagulated blood was centrifuged at 1500 
rpm for 15 minute at 4°C in Eppendorf centrifuge 
machine. The supernatant was pipette out in a new 
tube and kept at - 20 °C till analysis (11).

Biochemical Analysis Of Serum

Lipid peroxide (LPO; MDA), and reduced glutathione 
(GSH) by standard spectrophotometric methods (12-13).

Statistical Analysis

One-way-analysis of variance (ANOVA- Newman's 
student test) was performed by comparison of values. 
All hypothesis testing were two-tailed. P <0.05 was 
considered statistically significant and the results were 
expressed as mean ± SD. The Graph pad INSTAT 3.0 
software was used to carried out the statistical analysis 
(14).
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Groups ↓

Variables & 

Students →

Status of markers 

used for oxidative

stress in Serum

MBBS

Students

(%)

Nursing

Students

(%)

DMLT

Students

(%)

Biochemistry 

and HLS staff

(%)

GSH

(mg/dl)

MDA

(nmol /ml)

Variables →

Groups ↓

Status of markers 

used for oxidative 

stress in Serum

Anthropometric Measurements  

Height

(cm)

  
Weight

(kg)

  
BMI

2
(kg/ m )

  
2BSA (m )

 
WHR

GSH

(mg/dl)
 

 

MDA

(nmol /ml) 

 

Group 1
 

(MBBS Students; 

Age 19.07±1.36,

n=200) 

55.00±
 

6.76
 

2.27 ±1.56
 167.00

 

±12.10
 

73.50
 

±16.10
 

33.45
 

±3.84
 

1.99
 

±0.14
 

0.89
 

±0.04
 

 
Group 2 

(Nursing Students;

Age 19.07±1.36, n=30)

 
48.79±

3.63

 

 

3.10 ±2.36
  

 

165.30

±20.00

 

 

 

73.50
 

±17.67 

31.69
 

±4.07 

1.98
 

±0.16
 

0.93
 

±0.03 

Group 3 
 

(DMLT Students)

(Age 19.07±1.36,

n=30)

  

53.79±
 

3.63

 
2.90 ±2.36

 
160.10

 

±19.10

65.50
 

±15.00

 
22.79

 

±2.36

 
1.66

 

±0.16

 
0.87

 

±0.03

 

Group 4
 

(Staff; Age 40.00 

±25.36, n= 60)

 

35.79±
 

3.63
 

3.30 ±2.36
 

168.12
 

±17.60

59.50±
 

12.70
 

21.79
 

±2.36
 

1.61
 

±0.16
 

0.85
 

±0.04
 

RESULTS
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Table 1: Status Of Oxidative Markers And Anthropometric Measurements Amongst MBBS, Nursing, DMLT 
Students and HLS Staff Of Era's Lucknow Medical College & Hospital, Lucknow During Year 2009 And 2010

Table 2: Prevalence Of Obesity And Overweight Amongst MBBS, Nursing, DMLT Students and HLS 

Staff Of Era's Lucknow Medical College & Hospital, Lucknow As Per Indian Criteria Of 

BMI To Detect Obesity.

Values expressed as mean SD of anthropometric measurements of subjects and GSH with MDA values. ± 
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Cont... Table 2: Prevalence Of Obesity And Overweight Amongst MBBS, Nursing, DMLT Students and HLS 
Staff Of Era's Lucknow Medical College & Hospital, Lucknow As Per Indian Criteria Of BMI To Detect Obesity.

Group 2

(Underweight

BMI < 18.4

kg/m2)

48.79±

3.63*
(- 47%)

2.18±

2.36*

(+208%)

1.00 7.00 7.00 0.00

Group 3

(Overweight

BMI         23-

24.99 kg / m2)

53.79±

3.63*

2.90 ±

2.36*

(+208%)

21.00 13.00 7.00 13.00

Group 4

(Obese; BMI

25-32.4 kg /

m2)

35.79±

3.63*

(-47%)

4.30 ±

2.36*

(+208%)

24.00 13.00 13.00 62.00

Group 5

(Morbid

Obese; BMI≥ 

32.50 kg / m2)

25.79±

3.63*
(-47%)

5.30 ±

2.36*

1 0 0 0

(-47%)

Group 1

(Normal;
BMI  18.5 –
22.9 kg / m2)

70.00±

5.76

1.27±

0.56

53.00 67.00 73.00 25.00

GSH and MDA values expressed as mean  SD of subjects and other values are percentage of student's different ±
groups (1 to 5). Values in the parenthesis indicate percent change in GSH and MDA with respect to normal control. 

Groups ↓

Variables & 

Students →

Status of markers 

used for oxidative

stress in Serum

MBBS

Students

(%)

Nursing

Students

(%)

DMLT

Students

(%)

Biochemistry 

and HLS staff 

(%)

GSH

(mg/dl)

MDA

(nmol 

/ml)

Group 1

(Normal   BMI

18                 -

24.99kg/m2)

70.00±

5.76

2.27±

0.56

72 80 86 30

Group 2

(Underweight

BMI<

18.00kg/m2)n

48.79±

3.63*
(-47%)

3.10 ±

2.36*

(+208%)

1.00 7.00 7.00 00.00

Table 3: Prevalence Of Obesity And Overweight Amongst MBBS, Nursing And DMLT Students and HLS Staff Of 
Era's Lucknow Medical College & Hospital, Lucknow As Per WHO Criteria Of BMI To Detect Obesity.
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Group 3

(Pre-obese

25 – 29.99 kg /

m2)

53.79±

3.63*

(-47%)

2.90 ±

2.36*

(+208%)

21.00 13.00 7.00 13.00

Group 4

(Obese-class 1;

moderate,

BMI

30 – 34.99 kg /

m2)

35.79±

3.63*

(-47%)

4.30±

2.36*

(+208%)

5.00 0.00 0.00 17.00

Group 5

(Obese- class 2

severe, BMI 35

– 39.99 kg / 

m2)

25.79±

3.63*

(-47%)

6.30± 0.00 0.00 25.00

2.36*

0.00

(Obese- class 3;

morbid;BMI ≥

40.00 kg / m2)

Group 6

22.79±

3.63*
(-47%)

11.30±

2.36*

1.00 0.00 0.00 15.00

Cont... Table 3: Prevalence Of Obesity And Overweight Amongst MBBS, Nursing And DMLT Students 
and Staff HLS Of Era's Lucknow Medical College & Hospital, Lucknow As Per Who Criteria Of BMI To 

Detect Obesity.

GSH and MDA values expressed as mean ± SD of subjects, and other values are percentage of students in different 
groups (1 to 6). Values in the parenthesis indicate percent change in GSH and MDA with respect to normal control. 

DISCUSSION

Results of this study are showing that prevalence of 
obesity is more in staff with respect to students group; it 
may be due to sedentary life style of staff. Our 
observation is dependable with frequent previous 
studies which have documented a strong correlation 
between sedentary life style, decreased GSH and 
increased MDA with obesity. Elevated levels of GSH 
and MDA in overweight group as well as different 
obese groups as per Indian and WHO criteria of BMI to 
detect obesity, are predicting cardiovascular events 
with obesity (1, 8, 9 and 10). Our data suggest a possible 
role of GSH and MDA in the pathophysiology of obese 
individuals. The World Health Organisation estimated 
that approximately half a million people in North 
America and Europe died from obesity related chronic 
diseases in 2002, and this is set to increase by one third 
over the next 20 years if nothing is done. (10-19, 33) As 
current intervention strategies are failing to result in 
sufficient weight loss to reduce levels of obesity, it is 

now thought that rather than concentrating on weight 
loss as a sole success endpoint, reduction in the risk of 
obesity related chronic disease should also be an 
important consideration. Modest weight loss has been 
associated with reduction in total mortality, reduction in 
total cholesterol, obesity related cancers, diabetes 
related deaths and hypertension. (20-26) The Coronary 
Artery Disease (CAD) progress in Young Adults Study, 
the Atherosclerosis Risk in Communities and the 
prevention of weight gain may be the easiest way to 
prevent the development of undesirable changes in 
Cardiovascular Disease (CVD) risk factors including, 
increased Low Density Lipoprotein (LDL) cholesterol, 
total cholesterol, triglycerides, fasting glucose, and 
decreased High Density Lipoprotein (HDL) 
cholesterol. (27-34). Thus this type of study will be very 
useful at national and International Levels. 

CONCLUSION

The definition of the cutoff value for “normal” BMI in 
a population would depend on identifying the risk 
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association with a disorder strongly associated with 
BMI. Further, such type of studies will specially help 
health workers and clinicians to suggest health and 
therapeutic regimen in a particular population. 
Needless to say, this study in due course of time is 
expected to be of great practical relevance to the 
students and staff of Era University. 

Research Recommendation

a. Build evidence of the impact of environmental/ 
educational interventions in a variety of settings 
such as schools and other educational settings, 
workplaces, restaurants/cafeterias/cafe´s and other 
settings and institutions with catered food.

b. Improve the methods for measuring body 
composition, dietary intake, physical activity in 
populations. Develop and validate indicators for 
environmental determinants of obesity and 
weight gain.

c. Maintain and enhance systems for monitoring trends 
in overweight/ obesity, nutrition and physical 
activity and their environmental determinants. 
Conduct the body composition studies and 
prospective studies 

d. Conduct studies to describe the mechanisms of 
overweight and obesity. Conduct trials on the force of 
carbohydrate type (glycemic index) on body weight.

A variety of potential interventions and their implications 
have also been outlined. Overall, the level of evidence for 
population-based interventions is weak either because 
they have been tried and shown to have a modest impact 
(such as dietary guidelines and workplace interventions) 
or they have not been tried and evaluated (such as fiscal 
food policies and banning Television advertisements to 
young children). In either case, the need to continue to 
develop and evaluate population-based interventions 
(especially environmental interventions) is paramount. A 
failure to act in a substantive way will undoubtedly result 
in continued massive increases in obesity and its 
complications—the burden of which will become 
unbearable for most countries.
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