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Abstract:

Introduction: The prevalence of overweight and obesity among children and adolescents has risen
dramatically from just 4% in 1975 to over 18% in 2016. The risk for the non-communicable diseases
increases, with increase in Body Mass Index (BMI). Objectives: To provide epidemiological insights into
proportion of malnutrition in form of underweight/ overweight, hypertension and high blood sugar and to
analyse the relation between anthropometric measures with Blood Pressure and Blood Sugar level among
University students. Method: A cross sectional study was conducted among newly admitted college
students of the university during 2018. Total 3311 students' data were collected using case-record form.
Data collection included information on socio-demographic profile from students, anthropometric
measurements, Blood pressure measurement and Random blood sugar (RBS) check-up. Results: The mean
agewas 18.7+1.2 and 19.17+1.6 years among male and female students, respectively. Out of 3311 students,
30.90% were in underweight category and 18.76% were in overweight or obesity category according to
BMI. According to Waist-Hip ratio (WHR), 20.6% males and 18.9% females had substantially increased risk
for metabolic complications. Around 139 (5.99%) males and 16 (1.61%) females were found to have high
systolic blood pressure while 365 (15.7%) males and 44 (4.4%) females were in high diastolic blood
pressure category. Around 1.06% had RBS > 140 mg/dl. There was positive correlation and statistically
significant association between BMI and WHR with high blood pressure. Conclusions: High prevalence of
underweight, overweight and obesity, high WHR, high blood pressure among youth population demands
early screening and intervention to prevent morbidity and mortality in later life.

Keywords: Lifestyle, Non-communicable diseases, Obesity, Overweight

Introduction:

Undernutrition coexisting with overweight and
obesity is significant health challenge many countries.
In India, the share of underweight adults is the highest
globally, even as the country experiences an ongoing
rise in overweight/obesity due to urbanization,

Non-Communicable diseases kill 41 million
people each year globally. In terms of attributable
deaths, the leading risk factor globally is high blood
pressure to which 19% of global deaths are
attributed, followed by overweight/obesity and
raised blood glucose.”” Two thirds of premature

deaths in adults are associated with conditions and

improved economic conditions, the prevalence of
El

sedentary lifestyles, and dietary changes." behaviors of childhood and youth.
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The prevalence of hypertension among
adolescents is 4.5%. By the age of 15, more than 25%
of obese adolescents have early signs of diabetes.
Among obese youth, 70% have at least one risk factor
for cardiovascular disease by the age of 20."
Quantification of elevated risk for exposed groups of
individuals is important to inform decision making on
individual health; as well as important input into any
national or global strategy to improve population
health and make progress."

The present study was conducted with the
objective of providing epidemiological insights in to
proportion of malnutrition in form of under
nutrition/ obesity, high blood pressure, high blood
sugar level and to analyze the relation between
anthropometric measures with Blood pressure and
blood sugar level among University students. The
university is Gujarat's one of the leading private
university covering diploma, undergraduate and post
graduate programs including around 21 faculties like
medicine, pharmacy, engineering, arts, commerce,
managementand many more.

Method:

It was a cross sectional study including 4000
university students enrolled in the first year at the
university during 2018 academic year. Schedule of
health checkup was prepared for each and every
faculty in advance to ensure quality of checkup and
maximum attendance of the students, after
discussion with respective principles. Per day
maximum 60 students were scheduled. If absent on
particular day, students were allowed to join the next
batch of their college. At the end of data collection,
3328 students participated voluntarily in the
checkup. After data cleaning 3311 student's data was
available for analysis. As the study invited all the 1%
year students enrolled during 2018-year, sampling
was notrequired.

All the students
enrolled for 1st year in the university, gave written

Inclusion-exclusion criteria :

consent to take part in the study were included in the
health checkup. Students who are not in 1" academic

n22::

year, not ready to give consent, drop outs, having
obvious skeletal deformities were excluded from the
study.

Permission was taken from institutional ethicl
committee prior to the data collection procedure.
Written consent was taken from the participants
before data collection. Data were collected using case
record form which included structured questionnaire
to collect information on socio-demographic profile,
anthropometry and clinical profile including blood
pressure and Random blood sugar (RBS). Socio-
demographic profile was filled up by students after
proper instruction under supervision of respective
faculties/teachers.

Medical checkup part included measurement of
Blood Pressure, Random blood sugar and
anthropometric measurement. Anthropometric
measurements, Blood pressure measurement and
RBS checkup were done by trained health staff and
recorded in the form. Trained health staff included
team of fixed medical officers, staff nurse and
laboratory technician. Anthropometric
measurements included Height, Weight, Hip
circumference and Waist circumference. Instruments
were calibrated before use. Height was measured to
the nearest 0.1 centimeter using stadiometer, and
weight was measured to the nearest 0.1 kilogram
using a portable scale. Both height and weight were
measured with shoes, coats, and other heavy
outerwear removed. Body Mass Index (BMI) was
calculated as the ratio of weight to height squared
(kg/m”). BMI values were categorized according to
WHO classification.'” Waist and hip circumference
were measured according to guideline given in Waist
Circumference and Waist-Hip Ratio Report of a WHO.
Data were categorized according to WHO cut-off
points for risk of metabolic complications. ”

Blood pressure was measured using manual
sphygmomanometer by auscultatory method. If the
student's systolic and diastolic blood pressure were
normal, blood pressure was recorded. If the first
measurement was elevated, the blood pressure was
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retaken after rest for 10 minutes. The process was
repeated one more time if the blood pressure
remained elevated and students were also referred to
medicine department for further investigation and
management. Blood pressure was categorized
according to the Joint National committee (JNC-7)"
classifications. RBS was measured using glucometer
and results were recorded in mg/dl. Similarly,
students those who had high RBS (= 200 mg/dl) value
at the time of study were also referred to medicine
department. A blood glucose level between 79 and
140 mg/dl, 140 and 200 mg/dl and more than 200
mg/dl was considered normal, prediabetes and
diabetes respectively according to American Diabetes

Association Criteria.”

Data entry and analysis : Data entry was done in
university web portal from case record forms by
trained health staff. Excel sheet was assessed from
university web portal and used for data analysis.
Proportion and frequency for underweight, obesity,
hypertension and risk for diabetes was calculated
using standard references. Correlation and
association were also checked between different
anthropometric parameters and blood pressure and
diabetesrisk.

Results:

Around 3311 students' health check-up data were
available for analysis. Out of them 2319 (70.04%)
were males and 992 (29.96%) were females. The
mean age with standard deviation was 18.7+1.2 and
19.17£1.6 years among male and female students,
respectively. Mean values for height, weight, BMI, Hip
and waist circumference measurements are more in
males as compared to females except mean RBS.
There was significant difference in mean values of
different measurements among males and female
students. (Table1)

Classification according to BMI& WHR: Out of
3311 students, 621 (18.76%) had BMI > 25.0 kg/m’
and among them 176 (5.31%) were obese according
to WHO classification. Around 665 (28.68%) males
were underweightand 358 (36.09%) females were in
underweight category (Table 2). Undernutrition was
statistically significant among females as compared
to males (p<0.0001) while overweight and obesity is
statistically significant among males (19.75%) as
compared to females (16.42%) (p=0.0278).

Out of 3311 study subjects, 664 (20%) students
were found to be substantially increased risk for
metabolic complications as per their WHR
measurements. According to waist circumference

Table 1: Mean values of basic measurements in male and female students

p-value
Variable Total Male Female (Independent
sample t-test)
Weight (kg) 57.57+13.90 | 60.57+13.63 | 50.54+11.86 <0.0001
Height (cm) 164.47+9.12 | 168.17+7.27 | 155.81+6.85 <0.0001
BMI (kg/m?) 21.25+4.93 21.44+5.00 20.82+4.72 0.0009
Waist circumference (cm) 77.85£12.78 | 80.28+12.59 | 72.19+11.33 <0.0001
Hip circumference (cm) 93.26+x10.47 | 93.87+10.44 | 91.84+10.40 <0.0001
WHR 0.83+0.099 0.86+0.095 0.79+0.09 <0.0001
SBP (mmHg) 116.84+11.7 | 119.26+11.32 | 111.19+10.56 <0.0001
DBP (mmHg) 76.72+8.08 78.02+7.99 73.70£7.49 <0.0001
RBS (mg/dl) 93.1+15.3 91.49+£14.37 | 96.78+16.77 <0.0001
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Table 2: Classification of students according to BMI

Classification BMI (kg/m2) Total (%) Male (%) Female (%)

Underweight <18.50 1023 (30.90) | 665 (28.68) 358 (36.09)

Normal weight 18.50-24.99 | 1667 (50.35) | 1196 (51.57) | 471 (47.48)

Pre-obese 25.00-29.99 445 (13.44) 330 (14.23) 115 (11.59)
Obese class-I 30.00-34.99 131(3.96) 101 (4.36) 30 (3.02)
Obese class-II 35.00-39.99 35 (1.06) 19 (0.82) 16 (1.61)
Obese class-III >40.0 10 (0.30) 8(0.34) 2 (0.20)

Total 3311 2319 992

Table 3: Classification of students according to waist circumference, WHR and risk for
metabolic complication as per WHO classification

Cut-off o Cut-off o Risk of metabolic
points (M) Males (%) points (F) Female (%) complication
Waist >94 cm 166 (7.2) >80 cm 140 (14.1) Increased
Waist >102 cm 87 (3.8) >88 cm 76 (7.7) Substantially increased
WHR >0.90 cm 477 (20.6) >0.85 cm 187 (18.9) | Substantially increased
Total 2319 992
Table 4: Classification of students according to Blood pressure
Catesor SBP Total Male Female DBP Total Male Female
Bl mmHg) [ (0) | (W) | (%) |(mmHg)| (%) | (%) | (%)
. 1652 946 706 1544 898 646
Optimal <1201 (49.89) | 40.79) | 7117) | <80 | 46.63) | (3872) | (65.12)
Pre 1504 1234 270 1358 1056 302
hypertension | 1207139 | (4542) | (5321) | 27.21) | 898% | (101 | (4554) | (30.44)
132 118 14 363 332 31
Stage-1HT | 140-159 | 399) | (509) | (141) | 9999 | (1096) | (1432) | (3.13)
23 21 2 46 33 13
Stage-2HT | 2160 | (069) | (0.01) | 0200 | 2190 | (139 | (142) | @.31)
Total 3311 2319 992 3311 2319 992

measures, 163 (4.9%) students were found to be
substantially increased risk for metabolic
complications (Table 3).

Classification according to Blood pressure& RBS:
According to JNC-7 blood pressure categorization,
around 139 (5.99%) males and 16 (1.61%) females
were found to have high systolicblood pressure (SBP)
while 365 (15.7%) males and 44 (4.4%) females were

n24

in high diastolic blood pressure (DBP) category
(Table 4). Frequency of high blood pressure was
higher among males as compared to female students
(p<0.0001).

Out of 3311 students, 373 (11.3%) students had
RBS value less than 79 md/dl. Around 2903 (87.7%)
had RBS values between 79 to 140 mg/dl and 35
(1.06%) had RBS more than 140 mg/dl. There was no
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significant difference for being prediabetics
(RBS>141) among males and females (p=0.06). Only
2 students were found to have RBS>200 mg/dl.

Obesity, BP and RBS (correlation): There was
positive and significant correlation of SBP with Waist
circumference (r=0.32), WHR (r=0.16) and BMI
(r=0.29) (p<0.0001). Similarly, DBP was positively
and significantly corelated with Waist circumference
(r=0.27), WHR (r=0.12) and BMI (r=0.26)
(p<0.0001). RBS values were weakly correlated with
BMI (r=0.052), waist (r=0.007), WHR (r=-0.0016),
SBP (r=0.06) and DBP (r=0.04).

Obesity, BP and RBS (Association): There was
significant association between BMI = 25.0 kg/m2
and hypertension (SBP>139 mmHg and or DBP>89
mmHg) (Chi-square=129.6, p<0.0001). Similarly,
there was significant association between Obesity
according to waist circumference (male>95 cm,
female>80 cm) and Hypertension (Chi-square=81.2,
p<0.0001). Obesity according to WHR (male>0.90
and female>0.85) and Hypertension also showed
significant association (Chi-square=26.8,p<0.0001).

Being high risk for diabetes (RBS>140 mg/dl) did
not show significant association with any of the
obesity criterialike WHR (Chi-square=1.1, P=0.29) or
BMI (Chi-square =1.67, p=0.19). Similarly, there was
no association between hypertension and being high
risk for diabetes (Chi-square=0.86, p=0.35).

Discussion:

In present study, Prevalence of underweight was
30.90%. According to National Nutrition Monitoring
Bureau (NNMB) report, only two-thirds of the
recommended calories are consumed by adolescent
boys and girls, which result in high prevalence of
undernutrition."” Barrier function of body is
compromised by undernutrition, which results in
lower immunity, easy entry and growth of pathogens
in the body. Infection accelerated by undernutrition
again causes changes in dietary intake, food
absorption and losses of endogenous nutrients. That
ultimately result in malnutrition infection vicious
cycle."! Underweight was significantly more frequent

251

among females as compared to males in present study
findings. Again, higher rate of undernutrition among
girls increases morbidity and mortality associated
with pregnancy and child birth. That leads to the

intergenerational cycle of malnutrition."”

On the other hand, Prevalence of overweight and
Obesity was 13.44% and 5.32% in present study.
Similar result was reported as 15.1% overweight and
5.2% obesity in University Students from 22

Countries.?

Overweight and obesity was
significantly higher among males (19.75%) as
compared to females (16.42%). Number of studies
from Asia also shows that male gender is more

associated with overweight and obesity."*""

Large number of students, 45.42% were in Pre
hypertension category, 4.68% had high SBP and
12.35% had high DBP in present study. Frequency of
high blood pressure was higher among males as
compared to female students. NFHS-4 data also
shows that hypertension is more prevalent among
adult males (13.6%) as compared to adult females
(8.8%)."" Blood pressure difference among male and
females are detectable during adolescence and
persist through adulthood. In all ethnic groups, men
tend to have higher mean blood pressure than

(18]
women.

Among premenopausal females, lower
level of blood pressure have been explained by
protective effect of estrogen and other life style habits

like smoking and alcohol."”

Data from Framingham Heart Study, which
followed study subjects for 30 years, showed that SBP
shows linear increase between the ages of 30 and
84 years or over. The Framingham Heart Study also
showed that cardiovascular risk is continuously,
positively and independently associated with rising
Blood pressure.” Thus, students in prehypertension
category today may be in hypertension category in
later life with increased risk of cardiovascular
complications.

There was positive and significant correlation
between Waist circumference, WHR and BMI with
SBP and DBP blood pressure values. There was
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significantassociation between high BMI and HT, high
Waist circumference and HT and high WHR and HT in
present study. Similar relationship has been
documented in various studies between
anthropometry and Blood pressure.”*! RBS values
were weakly correlated with obesity in terms of BMI
and WHR. Similar resultis documented by study done

inrural area of Telangana state.”™

Conclusion:

According to WHR, 20.6% males and 18.9%
females had substantially increased risk for
metabolic complications. Around 18.76% had BMI =
25 kg/m’ and 57.77% were in Pre hypertension or
hypertension category. Out of 3311 subjects, 1.06%
had RBS>140 mg/dl. All these students are at high
risk for future NCDs and chronic diseases. On the
other hand, high number of underweight (30.90%)
students are at risk of morbidity and mortality
associated with undernutrition. There was positive
correlation between BMI, WHR and high blood
pressure.

Data point outs the opportunity to educate youth
and their parents at early stage of life. Young adult is
an important age-group and any corrective health
measures will help not only improve their individual
health but could also have a lasting impact in the
community and also towards breaking a vicious cycle
of intergenerational malnutrition and preventing/
delaying lifestyle associated morbidities/mortality
laterin life.
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