Indian Journal of Basic and Applied Medical Research; March 2015: Vol.-4, Issue- 2, P. 93-98

Original article:

Comparative study of cardio respiratory fitness, Body mass index (BMI),
Waist to Hip ratio(W/H ) in female medical students amongst two ethnic
groups

Dr. Mrs. Anuya A. Joshi, * Dr.Mrs. Kanchan Wingkar **.Dr.Anand Joshi ***

*Msc. Medical Physiology,** Prof.& HOD. Physiology.*** Prof. Physiology
Dept. of Physiology, KIMS. Karad , Maharashtra , India
Corresponding Author: Dr. Mrs. Anuya A. Joshi

Abstract:

Background: Due to dietary life style changes, physical inactivity prevalence of obesity and chronic non
communicable diseases is increasing . Even though adult population suffers from cardiovascular disorders, diabetes,
hypertension etc. it’s roots are seen in the childhood and adolescent age. It is observed that medical students have poor
fitness levels than students from non-health related disciplines. So in present study Status of obesity and cardio

respiratory fitness is studied in Indian and Malaysian female medical students .

Methods: For present study 62 female Indian and 45 Female Malaysian medical students were studied randomly.
Physical fitness parameters : Body mass Index (BMI), waist circumference ,Waist to hip (W/H ) ratio, cardio-
respiratory fitness were studied by standard method. Students were divided into four groups depending upon BMI

values. Physical fitness parameters were compared between Indian and Malaysian female medical students.

Results: Indian female medical students were having more body weight , BMI and abdominal fat deposition . Indian
female medical student Cardio respiratory fitness was on lower side compared to Malaysian students. While in
Malaysian students obesity was not a problem but cardio respiratory fitness is on lower side compared to standard
ratings. This could be because more sedentary habits as the students have to study for prolonged periods to compete the

syllabus.

Conclusion: Percentage of obesity is more in Indian female medical students and cardio respiratory fitness is low

compared with Malaysian students. .So there is need for Physical education and training for the medical students .
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Introduction hypertension, etc) ,diabetes, obesity

Due to industrialization and urbanization, dietary
life style changes, physical inactivity,
environmental pollution, stress and habits like
alcohol consumption and cigarette smoking,
prevalence of chronic non communicable
diseases are increasing like  cardiovascular

disorders (coronary artery diseases,

"3 Coronary artery disease is the number one
killer in United States and worldwide'”
Coronary heart disease is still responsible for
one of the five deaths and over 6,00,000 deaths
per year in United States.43 million adults in
United States have hypertension. Sedentary life

style has been linked to 28% of deaths from
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leading chronic diseases’. Among U. S. adults
rates of obesity have risen from 15.9% in 1995 to
27.2% in 2009. Obesity is associated with
increase prevalence of cardiovascular disorders,
diabetes, hypertension .This trend has been
linked to both decline in physical activity and
increase caloric intake °.

Health is possible if person is physically fit.
Physical inactivity is the important cause for
reduced fitness. If we want to have a good health
of the citizens, first we should know presence
status of physical fitness, then after analyzing
various components of physical fitness we can
prepare formula for physical education and
sports and it’s implementation. Even though
adult population suffers from cardiovascular
disorders, diabetes, hypertension etc. it’s roots
are seen in the childhood and adolescent age’. It
is observed that medical students have poor
fitness levels than students from non-health
related disciplines. Lot of research work is going
on regarding status of obesity and Cardio
respiratory fitness in India and all over the
world ®% 10 111213 1415 g6 in present study
Body Mass Index (BMI), waist to Hip Ratio(
W/H) , waist circumference and cardio-
respiratory fitness, are studied in Indian female
medical students and also Malaysian female
medical students. Even though it is a pilot study,
this will give us idea for extent of problem in
India, also Indians are ethnically different from
Malaysian students so because of which what are
the differences between two ethnic groups can be
studied,from which large scale study can be
carried out to confirm the findings. Our aim was

to asses level of cardiorespiratory fitness, status

of obesity in female medical students from
India and Malaysia .

Materials and methods:

For the present study, 62 Indian and 45
Malaysian female medical students were
selected. Students were explained detail
procedure & written consent was taken.
Institutional ethical committee approval was also
taken before starting the study. Study was
conducted in morning hours at 10 to 11.30 A.M.
All the subject’s history was taken & clinical
examination was carried out to rule out any
major illness. As study is done on healthy
individuals there is no risk factor in the study
Standing height was measured in cms .Height
was measured to the nearest 0.1 cm The body
weight (BM) was measured to the nearest
0.1kg.Following physical fitness parameters
were studied. Body Mass Index: (B.M.L.) was
calculated by formula :BMI = Body mass Index
+ (Height in meter)”

Waist to Hip Ratio (W / H Ratio):Waist was
measured at naval while standing relaxed, Not
pulling stomach in. Hips girth was measured
over the buttocks where girth is largest. Divide
Waist girth by Hip girth to calculate ratio. °
Cardio respiratory Fitness (VO2 max) : 3 minute
step test to evaluate heart rates after the exercise
was used.. Step test began after a demonstration
and practice period. Following Material was used
for the test_: 16.1/4 inch 3 steps Gymnasium
benches, Stop watch and Metronome. Girls were
asked to perform twenty two complete step—ups
per minute, regulated by a metronome at 88
beats/minute. Subjects performed each stepping
cycle to a four step cadence. “Up-Up-Down-

Down”. After the completion of stepping
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students remain standing, while pulse rate was
measured for 15 seconds, 5 — 20 seconds into
recovery. Recovery heart Rate was converted to
beats/minute (measured Heart Rate for 15
seconds x 4). Vo2 max was calculated by a

formula. Vo2 max = 65.81 — (0.1847 x step test

Statistical methods used :

Mean & standard deviation was calculated for all
the parameters in Indian and Malaysian students.
Unpaired ‘t’ test was applied to find out level of

the significance

pulse rate (beats/minute).6

Observations and Results:

TABLE:1 Showing percentage of students in various BMI groups of Indian and Malaysian medical

students.
Medical students
BMI groups Indian Malaysian  |Total
Underweight (<18.5) 3 12 15
4.8% 26.7% 14.0%
Normal weight (18.5 -|38 24 62
24.99) 613%  |53.3% 57.9%
Overweight (25 - 29.99) 16 7 23
25.8% 15.6% 21.5%
Obese (>=30) 5 2 7
8.1% 4.4% 6.5%
Total 62 45 107
100.0% 100.0% 100.0%
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TABLE:2 Showing Comparison of various physical fitness parameters Studied

Malaysian students.

in Indian and

Waist
circumfere [Wait to].VO2 Max
Medical Students nce. Cm [Hip ratio. |ml/kg/Min. BMI
Indian N 62 62 62 62
Minimum 58 .70 31.28 17.17
Maximum 105 .95 48.44 32.87
Mean 79.36 7995 40.0271 23.8161
Std. Deviation |10.126 .05280 4.12794 4.28752
Malaysian N 45 45 45 45
Minimum 57 .65 35.15 16.21
Maximum 94 .86 49.56 30.92
Mean 72.87 7591 42.0409 21.8484
Std. Deviation [9.438 .05265 3.33134 3.93785
Unpaired ‘t’ t value 3.370 3.912 2.696 2.424
est P value 0.001 <0.001  {0.008 0.017
A) Indian students values of waist circumference & waist to Hip Ratio and BMI values were

significantly higher compared to Malaysian students (P value < 0.001) 1.

B) In Indian students VO2 max values were significantly reduced compared to Malaysian students (P

value < 0.05)

Discussion:
It was observed that compared to Malaysian
students Indian  students were having
significantly increased BMI values (P<0.05)
(.Table. No 2) Increased BMI is associated with
increased incidence of coronary artery disease,
Hypertension ,diabetes etc . Waist circumference
and waist to hip ratio values were significantly
in Indian students

increased compared to

Malaysian students. (P<0.001) (. Table. No 2).

Patterning of body adipose tissue independent of
total body fat alters health risk from obesity in
children, adolescence and adults. Increased
health risk from fat deposition in the abdominal
area (central or android type of obesity).Fat
stored in this area increases the risk for heart
diseases and glucose intolerance. Waist
circumference alone or waist to hip ratio predicts
central obesity. Waist to hip ratio should be less
than 0 .8 for women and 0.95 for men. In our

study both Indian and Malaysian students were
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having these values within normal limits
.However values of Indian students were
significantly increased , compared to Malaysian
students. .

In our study Vo2 max values were significantly
reduced in Indian students compared to
Malaysian students. (P<0.001) (. Table. No 2 )
Increase in oxygen consumption occurs during
exercise. Increase in intensity of exercise
increases oxygen consumption. Further increase
in intensity of exercise oxygen consumption
reaches plateau i.e. not much increase in oxygen
consumption. it is called as maximum oxygen
uptake, maximal aerobic power, aerobic
capacity, vo, max.Vo, max provides a quantative
measure of a persons capacity for aerobic ATP
resynthesis, this makes the Vo, max an important
determinant of the ability to sustain high
intensity exercise for longer period. . Low level
of cardio-respiratory fitness is a strong
independent predictor of increased risk for both
cardiovascular diseases and all cause mortality
There is inverse relation between BMI and
Vo2max. "%, Type of exercise training, age,
gender, body composition decides or affects the
Vo2 max values. In our study age and gender

parameters are same so ethnic differences |,

References:

differences in  physical activity and body
composition are probably the factors for
observed differences. In present study in both the
groups Vo2 Max values were within normal
limits. However When values of cardio
respiratory fitness were compared with standard
rating , like - poor, fair, average, excellent and
good. Vo2 max values of Indian and Malaysian
students were average. Indian female medical
students were having more body weight and
BMI , abdominal fat deposition is also more and
cardio respiratory fitness was on lower side
compared to Malaysian students. While in
Malaysian students obesity was not a problem
but cardio respiratory fitness was on lower side
compared to standard ratings. This could be
because changed dietary habits and sedentary
lifestyle. Medical students have to study for
prolonged periods to complete the syllabus
which may be reason for negligence for sports
and exercise. >, %17

Conclusion:

So there is need for Physical education and
training for the medical students There is need of
implementation of sports and related activities to
medical students so as to control the obesity and

maintain physical fitness standards

1. K. ParParks textbook Of preventive and social medicine.20™ edition  Banarsidas Bhonnot

Publishers;2009 . 341-349.

2. Jyoti P Khodnapur, Gopal B Danakshirur, Shrilaxmi Bagali, et al. Status of physical fitness index (PFI%)

and anthropometric parameters in Residential school children compared to Nonresidential School Children.

Journal of Krishna Institute Of Medical Sciences University. 2012;1:2-3.

3. Manmohan Gupta, Rajkumar Patil, Mohd. IgbalKhan, et al. The prevalence of obesity and hypertension in
urban Tamilnadu. Journal of Clinical and Diagnostic Research. 2011; 5 :586 — 588.

97

www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



Indian Journal of Basic and Applied Medical Research; March 2015: Vol.-4, Issue- 2, P. 93-98

4. Murray Longmore ,Ian B.Wilkinson, Edward H.Davidson et al. Oxford Handbook of Clinical medicine.8™.
Ed. Oxford Universoty Press.2010;199-205.

5. Stephen J. Mcphee,Maxine A. Papadakis. Current Medical diagnosis and treatment.2012;5". Ed.12-15.

6. William D. Mc Ardle, Frank L.Katch, Victor.H.Katch. Exercise physiology.20015"  Ed.Lippincott
Williams & Wilkins ; 26,-511.

7. C. B. Gonzalez — Suarez , K. Lee — Pineda, M. T. G. Zamora , et al. Cardiovascular Fitness and
Caloric Intake in Filipino obese children; An observational study. Asian Journal of Clinical Nutrition
2012; 4: 88 —97.

8. Diego A S Silva, Edio L. Petroski, Andreia Pelegrini, et al. Effect of Physical Exercise on the cardio
respiratory Response in Overweight Adolescents. Turkish Journal of Endocrinology and Metabolism 2012
;60 11-12.

10. Visscher TL, Seidell JC, Malarius A, Van der Kuip D, Hotman A, Witteman JC. A comparison of body

mass index, waist hip ratio & waist circumference as predictors of all cause morality among the elderly:
the Rotterdam Study. Int J obes Relat Metab Disord 2001 nov; 25 (11):1730-5.

11. Oz Can Saygin , Murat Ozsaker. The comparison of some Physical Fitness for individual & team athletes:
Nigde University Journal of Physical Education & Sport Sciences 2012;16:102 — 111.

12. Yanping Li. Xiaoqi Hu, Qian Zhang, Ailing Liu, et al. The nutrition based comprehensive intervention
study on childhood obesity in China , a randomized cluster controlled trial. BMC Public Health 2010,
10:229.

13. Ma Gs, Liyp, Wu Yf, Zhai FY, Cui ZH, Hu XQU et al. The prevalence of body overweight & obesity &

its changes among Chinese people during 1992 to 2002. Zhonghua yu Fang yi Xue Za Zhi.; 39:311-315.

14. Wang H, Dus, Zhai F, Popkin BM.Trends in the distribution of body mass index among Chinese adults,
aged 20 — 45 years (1989 —2000.). Int J obes (Lond) 2007; 31:277 — 278.

15. Rachit Joshi , Saurin Sanghavi , Devanshi Upadhyaya . Assessment of selected cardiac functions of

sportsperson of Vadodara City . National Journal of Medical Research 2012; 2: 47 — 50.

16. Hanan A Alfawaz. The relationship between Fast Food Consumption and BMI among University Female
Students. Pakistan Journal of Nutrition 2012; 11: 406 — 410.

17. Rethaia A ., A. E. Fahmy, N. M. Shwaiyat . Obesity and eating habits among college students in

Saudi Arabia; A cross sectional study. Nutrition journal 2010;9:39.

18. Evind Anderson Arne ,Torb Jorn Hostmark , Catherine Lorentzen ,at al. Low level of objectively

measured physical activity and cardio-respiratory fitness and high prevalence of metabolic syndrome

among Pakistani male immigrants in Oslo, Norway. Norsk Epidemiology ISSN/EISSN.2011; 20: 22.

98
www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



