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having Metabolic Syndrome as defined by NCEP ATP Il (2005
revision) <br/> 4. Willing to participate in the study and given written
consent<br/>

Details 1. Pregnant and Lactating women

2. Type 1 diabetes mellitus adults

3. Adults who have implants

4. Adults physically chalenged who are

Page 273
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CLINICAL TRIALS REGISTRY - INDIA PDF of Trial
JCMIE < Nasooal Instmae of Medcm St sics CTRI Webs‘w URL - W:”dn."c.in
Method of Generating [Not Applicable
Random Sequence
Method of Not Applicable
Concealment
Blinding/Masking Not Applicable

Primary Outcome

Secondary Outcome

Target Sample Size

Phase of Trial

Date of First
Enroliment (India)

Date of First
Enrollment (Global)

Estimated Duration of
Trial

Recruitment Status of
Trial (Global)

Recruitment Status of
Trial {India)
Publication Details
Brief Summary

To look at the sqnncel retion etween
metabolic syndrome, body composition
and lifestyle adaptations

f|Day 0 to Week 16

Day 0 to Week 16

1. Prevalence of metabolic syndrome in adults o
Bengaluru

2. To establish the means by which we can
prevent the metabolic syndrome.

Total Sample Size=125

Sample Size from India=125

Final Enroliment numbers achieved (Total)=Applicable only for Completed/Terminated trials
Final Enroliment numbers achieved (India)=Applicable only for Completed/Terminated trials

N/A

30/07/2021

No Date Specified

Years=1
Months=0
Days=0

Not Applicable

Not Yet Recruiting

NIL

-—— et

PagE 373
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ANNEXURE IV- CONSENT FORM

CONSENT FORM
NAME: RESEARCH PROJECT ID.
RESEARCH PROJECT TITLE: Metabolic Syndrome in relation to body composition and lifestyle
adaptation among adults of Bengaluru

RESEARCH PARTICIPANTS STATEMENT

I voluntarily accept to participate in the project titled “Metabolic Syndrome in relation to body
composition and lifestyle adaptation among adults of Bengaluru™. The manner in which the project
will be conducted and the requirements expected from me as a research participant are clearly
explained to me. I understand that I can withdraw from the study at any time. I confirm that I have
crossed my 18% birthday (My Date of Birth is ) and I have the required age as a
major to participate in an adult research project and to provide an independent consent.

I consent to the release of scientific data resulting from my participation in this project to the
Principal Investigator for the use of her scientific purpose. The Principal Investigator assures me my
anonymity. I understand that the record of this project will be a part of Sakra World Hospital,
Bangalore and Avinashilingam University, Coimbatore and is a protected confidential document
with them.

I also understand that the duration of the study is for four months from the day of my enrolment. I
do understand there is no compensation or monetary benefit for me by participating in the project.
The Principal Investigator will give me a date in fourth month from the date of my enrolment for
my revisit to her. I have to visit my Principal Investigator and then get Blood Pressure (BP), WC
(Waist Circumference) checked in Sakra World Hospital, Bengaluru. Six ml blood will be drawn to
examine fasting blood sugar (FBS), triglvceride (TG), HDL cholesterol. Principal Investigator will
twice do Body Fat Analysis using the Bio Electrical Impedance Technique. Once on the enrolment
day and second time on my review date (as given by Principal Investigator). I understand that the
Life style counselling given to me will be benefiting me and I'm willing to participate in the Project
on my own consent. Principal Investigator has clearly explained me about the project. I also
understand that by participating in the project, I’'m not waiving off any of my legal rights.

RESEARCH PARTICIPANT:
I'M CLEARLY EXPLAINED ABOUT THE RESEARCH PROJECT.

I HAVE READ CLEARLY THE PATIENT INFORMATION SHEET, CONFIDENTIALITY STATEMENT AND THE
CONSENT FORM.

I'M WILLING TO BE A RESEARCH PARTICIPANT IN THE PROJECT.

Name: Signature: Date:

PRINCIPAL INVESTIGATOR:
I HAVE CLEARLY EXPLAINED ABOUT THE RESEARCH PROJECT.

Name: Challagundla Reddy Jyothsna Signature: Date:
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ANNEXURE V- RESEARCH PARTICIPANT INFORMATION SHEET

RESEARCH PARTICTPANT INFORMATION SHEET

For the welfare of the community especially voung & middle aged adults; as a Research Scholar;
I'm carrying out research at Sakra World Hospital, Bengaluru under the guidance of Avinashilingam
University, Coimbatore.

The Research project is titled “Metabolic Syndrome in relation to body composition and lifestyle
adaptation among adults of Bengaluru™.

The information about demographic details, life style pattern and family and personal health history
will be collected by filling the questionnaire. Anthropometric measures of height, weight, waist
circumference will be measured and body composition analysis will be done. The blood pressure,
biochemical analysis reports of the blood glucose, triglycerides, HDL cholesterol will be noted.

METABOLIC SYNDROME CRITERTA AS PER NCEP ATP IIT 2005 REVISION

ABSOLUTELY REQUIRED NONE
CRITERIA IF ANY THREE OF THE BELOW FIVE CRITERIA ARE PRESENT THEN
st THE PERSON IS SAID TO HAVE METABOLIC SYNDROME
1. CENTRAL OBESITY WAIST CIRCUMFERENCE >90cm MALE:; >80cm FEMALE
2. HYPERGLYCEMIA FASTING GLUCOSE >= 100 mg/dl or Rx
3. DYSLIPEDEMIA TRIGLYCERIDES >= 150 mg/dl or Rx
4. DYSLIPEDEMIA (SECOND SEPARATE CRITERIA) HDL <40 mg/dl MALE or <30 mg/dl FEMALE or Rx
5. HYPERTENSION >130 mm Hg SYSTOLIC or >85 mm Hg DIASTOLIC or Rx

The participant will be given necessary counselling and the review will be carried out in the fourth
month. Anthropometric Measures of weight, waist circumference will be measured and body
composition analysis will be done. Six ml blood will be collected to check triglycerides, HDL
cholesterol, blood pressure will be redone.

All the information collected will be kept confidential.

Participants need not pay extra fee to take part in the study. Nor any remuneration will be given to
the participants.

If participant has any discomfort in the study, they have all the right to discontinue from the study at
any time.

The study will help to know the Metabolic Syndrome in relation to body composition of the
individuals, and get to its relation to life style adaptations of voung and middle age adults.

Contact persons

Challagundla Reddy Jyothsna, Principal Investigator, 9986733459

Dr. Chanda Kulkarni, [EC member secretary, 9886116151
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ANNEXURE VI- QUESTIONNAIRE
RESEARCH QUE STIONNAIRE

1. INITIAL SCREENING OF PARTICIPANT 5-

i. UNDERGOING PREVENTIVE HEALTH CHECK YES N
il AGE GROUP OF 20-50 YEAR YES N
iii. RESIDING IN BENGALURU YES N

2. 30CI0- ECONOMIC PROFILE

i. Age (year)

ii Gender Male/ F ermale
iii. Education (of self)

Are you the head of the family Yes/ No

If "NO" Education of the head of the family

iv. Occupation

v Income of the family

vi. Family Structure Single/ Nuclear' Joint/ Extended
vii. Size of the Family members
viii. Marital Status Unmarried/ Mamied! Divorcee or Separated! Widow

Anthropometric measure

Height

Weight BMI

Wai st Circumference

Hip Circumference Waist Hip Ratio

Biochemical parameters

Fasting blood sugar Haemoglobin
Postpronial blood sugar

HBAAC Blood pressure
Total cholesterol

Triglycerides Exercise

HDOL type
LOL duration

212



RESEARCH PARTICIPANT HEALTH HISTORY-

FAMILY HEALTH HISTORY MOTHER FATHER

SMOKING! TOBACCO

ALCOHOL

DIET PREFEREMCE PURE VEG& LACTO VEG LACTD-OVOVES WVEG-NONVEG NONAEG-VEG JAIN

APPETITEIS NORMAL IF ABNORMAL SPECIFY INCREASED OR DECREASED SINCE

FOOD ALLERGY / SENSITVITY NO  IF YES SPECIFY:

DIET SUGGESTED-

DIET REVIEWE D-

CRITERIA OF METABOLIC SYNDROME AS STATED BY NCEP ATP
IF YES {SCORE 1); IF NO [SCORE 0

SCORE
a  HIGH WAIST CIRCUMFERENCE METABOLIC SYNDROME
b.  HIGHFBS PRESENT
¢ HIGH TRIGLYCERDES AB SENT
d  LOWHDL CHOLESTEROL
e HIGH BLOOD PRESSURE

TOTAL

IFMETABOLIC 5YDROME |5 PRESENT & COMSENT OBTA INED TO PROCEED FURTHER IM THE STUDY
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FERFCORM B OO COMPOSITHON ANALY SIS

Body Composition Anahlysis Param eters

“Walue

Total Body Water (kg)

P rotein (kg})

M inerals (kg

Body Fat Mass (kg)

W oeight (kg )

Skeletal Muscle Mass (kg)

B odvw fat %

Extracellular water Ratio (ECWW )

Inbody Score

YWizceral Fat Area (cm2)

Tamget Weight (kg)

Weight To Control(kg)

Fat To Control{kg)

Mu=sde To Control, Median (1QR)

Ba=al MetabolicRate (BMRE}

O besity Degree

WWhole Body P hase Angle (WBPA)
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ANNEXURE VII- FOOD FREQUENCY QUESTIONNAIRE

FOOD FREQUENCY QUESTIONNAIRE- DURING PHASE Il

HOW OFTEN THE FOOD IS CONSUMED HOW MUCH I5 CONSUMED
FOOD GROUP |TYPE NEVER |DALY |WEEKLY |MONTHLY Quantity of Medium Serve= No. of Serves
Raw Cooked
CEREAL Rice g 12 cup
Wheat 258 1na
Millets 30g 12 cup
PULSES Whole g 12 cup
Split 3g 12 cup
Sprouts 20g 1/4 cup
MILK Low Fat 200m| 1cup
Regular 200m 1 cup
MILK PROD UCT |Curd 100m 12 cup
Paneer g 1/4 cup
Cheese Og 1 sfiez
VEGETABLES Other 100g 12 cup
Green 100g 12 cup
Root 100g 172 cup
FRUIT Regular 200g 1w
Seasonal 200g 2 cup
MEAT-POULTRY|Egg Whole ino. 12 cup
Egg White 2no. 12 cup
Chicken 853 3-4 med. pieces
Fish 8B g 2 med. pleces
Red Meat 858 3-dmed. pieces
BEVERAGES Water 1litre
Tea/Coffee 100m!| 12 cup
Juices 200m| 1 cup
Alcohol 30mi 1peg
Colas 200m
FATEOILS veg Oi Sml
Ghee/Butter 5m
SUGARS Sugar 10g
Honey/laggery 10ml
Artifical 2sachets/ 2 peliets
FOOD PREFERENCES AND LIFESTYLE
CATING OUTSIDE
FRIED FOOD
DESSERT /SWEETS/CHOCOLATES
NUTRITIONAL SUPPLEMENTS
FAVORITE FOODS
COOKING METHODS

POINTS TO NOTLS:
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ANNEXURE VIII- 24 HOUR DIET RECALL

24 HOUR DIET RECALL

Recall Day & Date
{mention if any
spedal occasion/
holiday):

MEAL TIME

FOOD / BEVERAGE CONSUMED

INGREDIENTS | QUANTITY (G/ML)

EARLY MORNING

BREAKFAST

MID- MORNING

LUNCH

EVENING

DINNER

BED TIME
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NAME:

ANNEXURE IX- KAP QUESTIONNAIRE

AGE: GENDER: UHID:

KNOWLEDGE, ATTITUDE AND PRACTICE ON LIFESTYLE MODIFICATION AND BODY

COMPOSITION ANALYSIS AMONG METABOLIC SYNDROME PEOPLE

Explain to the participant: | will ask you few questions about lifestyle modification, body composition

Metabolic syndrome, and Body Composition. We are asking these questions to various people in the

community who were selected independently and willing to participate in the study. Please let me

know if you need me to clarify any of the questions. Feel free to ask any questions you may have.

. KNOWLEDGE QUESTIONS 1. Score on knowledge about healthy diet/ general

nutrition

Vi.

Vil.

viii.

Xi.

Nutritious substances that people eat/ drink to maintain life and growth
a. Food b. Nutrient c. Rice d. Vegetables

What are macronutrients

a. Carbohydrates b. Proteins c. Only a & b d. Fats along witha & b
Vitamins and minerals are

a. Essential b. Non essential

Name 3 food groups
a. Could name b. Couldn’t name

Breakfast should be

a. Consumed b. Skipped

Food Pyramid guides us to

a. Choose as per desire b. As per requirement

Factors influencing Human nutrition are

a. Modifiable b. Non-modifiable c¢.Botha &b

Portioning sizes per meal are better given in

a. Food Pyramid b. My Plate

Individuals' meal per day should be as per

a. Age b. Gender c. Occupation d. RDA
We can alter our foods one with another through

a. Food Exchange List b. Availability c. Affordability
Water and Fiber are also essential for health

a. Only water b. Only Fiber c. Yes
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Xii. Fruits should be consumed daily

a. Yes b. No need
2. Score on knowledge about Exercise

i. Exercise should be done only when weight is high
a. Yes b. No
ii. Inthe exercise pyramid what is on the top side
a. Watching TV/ Being sedentary b. Playing games/ Being Active
iii. Exercise should be done
a. Daily if possible b. Weekly is enough c. Monthly is enough
iv. FITT means

a. Frequency Intensity Time and Type of exercise
b. Fully Individualised / Tailor made Training plan of exercise

v. Warm up and cool down are important for

a. Elderly b.Adults c. Adolescents d. All age groups vi.
Overweight/ obesity is due to
a. Eating habits b. Physical Inactivity c. Unknown d. Botha & b

3. Score on knowledge about Body Composition

i. Body Mass Index (BMI) is calculated with
a. Age and Height b. Age and Weight c. Height and weight
i. BMI and Body Composition are same
a. Yes b. More or less c. No
iii. Key for weight management is
a. Energy Balance b. Energy Intake- Energy Expenditure c. Both a& b
iv. Weight comprises of

a. Total body water & Body Fat mass c.Bothaandb
b. Protein and Minerals d. Fat mass& Fat Free mass d. Both c& d

v. Visceral Fat area should be

a. Less than 100cm? b. More than 100cm?

vi. Central obesity in males and females is defined as
a. BMI <30 c. Both a& b
b. Waist Circumference >90 or >80cm d. BMI <22

218



4. Score on knowledge about Metabolic syndrome and diet to be followed
i. Health problems that can occur when a person is overweight or obese
a. DM, HTN b. DM, CVD, Metabolic syndrome c. HTN
il Metabolic syndrome is

a. High Waist circumference, DM, High triglycerides, HTN, Low
HDL cholesterol b. Any two factors from a c. Any three factors from a iii.
What does a healthy lifestyle include

a. Eating habits b. Physical activity c.Onlya&hb

d. Social habits of Alcohol, Smoking & Stress Management e.a,b&c
iv. Lifestyle diseases comprise of
a.DM b.HTN c. Cancers d. CVD e. Metabolic Syndrome f. All the above
v. Risk factors leading to Metabolic syndrome
a. High HDL cholesterol b. Low Blood pressure c. Both d. None of the above
vi. Metabolic syndrome occurs in

a. Elderly b. Adults c. Adolescents d. All age groups

Il. ATTITUDE QUESTIONS

i. Do you believe lifestyle adaptations can help prevent Metabolic syndrome
a. Yes b. No c. May be d. Not known

ii. How important is it to follow a healthy lifestyle pattern a.

Not important b. Not sure c. Important

If Not Important: Can you tell me the reasons why it is not important?

- iii.  How confident do you feel in following a healthy lifestyle a. Not
confident b. Ok/so-so c. Confident

If Not confident: Can you tell me the reasons why you do not feel confident?

iv. Overweight/ Obesity/ DM+/ HTN+/ De-ranged Lipid values are due to a.
Family History/ Gene

b. Lifestyle habits of Diet pattern/ Physical activity/ Alcohol/ Smoking

c. Both d. Not Known
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V. Do you feel Lifestyle counseling is necessary from an Expert?

a. Yes b. No If No Reason- I'm aware of everything/ I'll search
on google/ My family/ friends/colleagues will help me/ | have the expert
advice already

Vi. To what extent you can follow each of them and what is the challenge
for not following
a. When need comes I'll follow b. | can surely follow

PRACTICE QUESTIONS
i. Intake of Fruits is daily a. Yes b. No

ii. Cooking methods Daily ----------- Weekly-------------- Fortnight -------------

iii. Exercise is followed 30 minutes minimum 5 days/ week Activity

a. Yes b. No
iv. Diet varies due to
How frequently?  ————m- days/ months/ 2 year/ Years
How long it’ll take to fall back into healthy routine again? --------- days/ months/

Y2 year/ Years

V. Physical Activity varies due to
How frequently? - days/ months/ Yz year/ Years

How long it'll take to fall back into healthy routine again? --------- days/ months/
Y2 year/ Years

Vi. Social habits vary due to
How frequently? - days/ months/ 2 year/ Years
How long it’ll take to fall back into healthy routine again? --------- days/ months/

Y2 year/ Years
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SCORE REMARK

. KNOWLEDGE REGARDING
1. Healthy diet/ general nutrition 12
2. Benefits of Exercise 16
3. Body composition 16
4. Metabolic syndrome 16
Il ATTITUDE 16
M. PRACTICE 16

VARIABLE

l. KNOWLEDGE SCORING SCALE

Score on knowledge about healthy diet/ general nutrition

0-5 (Poor knowledge)

6-9 (Average knowledge)

10-12 ( Good knowledge)

Score on knowledge about benefits of exercise and weight loss

0-2 (Poor knowledge)

3-4 (Average knowledge)

5-6 (Good knowledge)

Knowledge Regarding Body composition

0-2 (Poor knowledge)

3-4 (Average knowledge)

5—-6 (Good knowledge)

Knowledge Regarding Metabolic syndrome and diet to be followed

0-2 (Poor knowledge)

3-4 (Average knowledge)

5-6 (Good knowledge)

ATTITUDE SCORING SCALE

0 (Strongly negative)

1 (Negative)

2 (Neutral)

3 (Positive)

4-6 (Strongly positive)

M. PRACTICE SCORING SCALE

0 (Very poor practice)

1 (Poor practice)

2 (Neutral)

3 (Good practice)

4-6 (Very good practice)
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ANNEXURE - X
EDUCATION MODULE

BASICS OF NUTRITION

Reddy Jyothsna
PhD Scholar
Food Science and Nutrition
Department

NUTRITI®N
> Is the scientific study of food and its
relation to health.

Nutritionis the food you eat and how the
body uses it.

We eat food

to live,

to grow,

to keep healthy and well and
to get energy for work and play

» The basic necessity of life. Proper dietis the
key to good health.

» Any nutritious substance that people eator
drink to maintain life and growth.

» Foods comprise all the solid and liquid
materials taken into the digestive tract that
are utilized to maintain and build body
tissues, regulate body processes and supply
heat, thereby sustaining life.

» It consists of both organic and inorganic.

NUTRITIONAL STATUS: Condition of the body as it re
consumption and utilization of food. It can be defined a
GOOD NUTRITION: an adequate, well balanced di
combined with regular physical activity -is a
cornerstone of good health.

OPTIMUM NUTRITION: Adequate nutrition to maintai
health

POOR NUTRITION: Leads to reduced immunity, '
increased susceptibility to disease, impaired physical
and mental development, and reduced productivity.
(WHO, 2000)

LNUTRITION: Excess or deficient in macro or mi
utrients

NDER NUTRITION: Deficient in macronutrien

EDUCATION MODULE 1: BASICS OF NUTRITION
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1. MACRO NUTRIENTS
» CARBOHYDRATES-
simplecarbohydrates and Complex car bohydr:
» PROTEINS-

Plant proteins and Animal proteins
» FATS-

Saturatedand Unsaturated fats

2. MICRO NUTRIENTS

» VITAMINS

» MINERALS

FIBER AND WATER

00D EXCHANGE LBT
» Food Exchange List {FEL) is a user friendly

tool which was developed to help individuals
to aid healthy eating habits and followa

specific diet plan.

g dBEABRE EE KIJER

EE S

e P OssELED AC R

FROTEN (@ [TAT i@ | "mAS 0

e tlhunovenas annow

w Rowewe eco ~esola

-
&

O P OOCOOD Ak AN BBHWR

BALANCED DIET FOOD PYRAMD

Contsins different typesof Lo
foodsin such quantities and ~
proportions so that the need

for nutrients & met. =

includes all the nutrients in 22

the correct proportion or

adequate amounts to

promote and preserve
ealth

Recap- Basics of Nutmition

We Learnt in this module about-

» What is Food

» What is Nutrition

» What is Nutritional status

» What is Balanced Diet

» Food Pyramid

» Food ExchangeList

» Food Exchanges with Food groups

“THANK YO

EDUCATION MODULE 1: BASICS OF NUTRITION (CONTINUED)
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NUTRITI&N
FOR
HEALTHY
LIVING
Reddy |yothsna
PhD Scholar
Food Science and Nutrition
Department

CARBOHYDRATES
(MINIMUM [00G/DAY, 60% OF TOTAL CALORIES)
16 - 4XCAL

- Retain water and slectrolyts —— —

. Pentoss-ribose in RNA = o

- Lactozs helps in synthesis of B comp

vitamins and absorption of calcium = ‘."‘:-

+ Fuel for heart and central nervous system _—
—— —

BALANCED DIET INTO "MY PLATE

+ ADIET WHICH CONTAINS DIFFERENT TYPES OF

FOOD POSSESING THE NUTRIENTS -

PROTEIN (1-2G/KG/DAY)
1G-4KCAL

Sources Are-

Plant Proteins- Pulses. @ 0
Legumes.Soya base products @
Animal Proteins- Diary.Egg. @@I

Poultry.Meat- Sheep/ Goat/
Pork/ Beef

e

BASIC FOOD GROUP

¢ Corwals and mtle

o Pulase and legaee

¢ Vegeohles and fruls

© Mk and mil producs, ea,

© OMa and fam eugary, rus and

7 FO0D GROUT

© Coresis and cerval prodica
- Mk e ruk producs

© Meaz and meat prodiaca

© Pulses and legames

© Green leady a0d e

Truls

* Fam and oln

FAT (15-20ML VISIBLE FAT/DAY)
1G-9KCAL

Healthy Sources- pperen
Nut/Seed oils (Cold pressed) - e v
Peanut butter R~
Nuts and oily seeds

Ghee

Egg yolks

Avocado

Salmon and Sardines

EDUCATION MODULE 2: NUTRITION FOR HEALTHY LIVING
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[Tt TIRERALY
g R it Requiirs bicky procasana. e Ancsire toterwe 3nd If proper nutrition is not consumed. ..
Taarianta da thav ot taath rovides. rescariel for heskty toad andtheus p g MAJOR CONCERN- METABOLIC SYNDROME
T catagirian { Watar kchtle and SFac achide | CAEA Shonphorcusmacrecken i bkd and -..May lead to Life Style Diseases
(A —— R 3 RS T S
T e e cary et ey LIFE STYLE DISFASES!? Whatare thev? o Diabetes Tlood Lipids
Bt L bt pun S : > y Mellitus Ty pertension |- Having 2 hizk
sippreces. cthar wrk thakidwy and ey WATER FUNCTION S = Diseazes oflongevity (as people live longer) -When beinz 2 -Whenyour  [amount of
e i ranuparta rtreres 1o tody calk sed Sames et or diseases of civilization (as countries are dizbetic you ave  fulood p St
Cuarple V-1 Ve Q2 VB3 Fck  ackd and FrOduct ey 4 1 Sgeation . o e twice as likely to 20 izly des and
o R more industrialized). |develop CVD does your risk |[LDL 3nd having 2
Fatachise VEsrnew - Vs ADER e, cumblons. yus gt . o 5 Y it Jof developi low level of HDL
Sarac i Bvar and ta et youunaad rhasm [ A——— = A disease associated with theway a person Repnstgatlebi loping i ety
Cucans ancuce aad Up fohamid Wvek Yo it & TG ALy OF water 1 Ik Y bady or group ofpeople lives, is not lled increases your rizk
PertaTE Ba mery Fe-Lpeating Inties

* Keep 3 balance between energy intake
and energy expendmure - (doing
exercize will be energy expenditure)

Recap- Nutriton For Heaithy Living

HOW TOPREVENT THESE LIFESTYLE DISEASES? We Learnt in this module about-

Louses high
Blood pressure
Can deswdd 10 bad
hahits g
smoking

the abhility tostick
This will cause

than nonsmokers
- These exposed Lo

inMention 250 L moking huve
which will then 20-50% grester risk
cause ook af developing CVI)

cauaes S1% ol
caranary hesrt
disvueae and 11% of
s lrokes

L

-Regular exercise will
decrvnse cllling of
vemaels (Jower your
hlood chaksterol kevel)

Looking technigues
which involve more
wasgge of oil Lrigeers
all the risk Mectors of
devekmping CVD

» What 1s Balanced Diec into "Fly Flate

STRESS BINGE DRINKING SMOKING DIET PHYSICAL COOKING STYLE NS Lo
Aecurs ul job- -High akahol -Hesvy smokers I consuming & diet 5 IJ_!M'I'!\IT’( ":““‘ ':“"‘“ prepared » Whart should be the discribution of calories in
situstions, consumplion give [ [l 24 time high in sstursted G [[-B08 eI l".“‘" U RO Macro nutrient level
s wnd immune cell in | |grester risk of yonie cisk inereuaes  [[SHETEE R ERE S0 e, Ry i
macital erisis ihe bloodstrvam | |getling heset stisck ‘Unheslthy diel developing CVD wi eholexiaral level » Carbohydrates, Protein and Fat Functions and

Sources
» What are Lifescyle Diseases

» How to prevent Lifestyle Diseases “THANKYOU"!

EDUCATION MODULE 2: NUTRITION FOR HEALTHY LIVING (CONTINUED)
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BODY MASS INDEX
BODY COMPOSITION ANALY SIS
NUTRITIONALSTATUS

Reckly Jyotlsas
PhD Schalas
Fox Scicnce aad Nutrition Deprartsient

WHY, WHEN. BOW WILL A FERSON GADY WEK.HTY

Asian Adult's Body Mass Index proposed Classification
{(WHO, IASO and IOTF, 2000): |

_B«l'v)l.—!dn

[
- E -comegs: L-wmwumduhpu-m-
flas_nor SN Avesage
TR Ovvogh: Incmet

TN Occniy o | Stodcun:
[T ooy s 1l Seves

- aind aggatsciociid -
SRS b ==
oy g
e - >

SOMETEEC. W MULEAD EY N AL W SN & SN ALSO S CARCE
SOCY COMICEITEN MAY SO SN ENAL

R ‘ﬁ
& A
d

TYPICAL SDCY COMPCLITION I MGERY, AN NG, SN ANE CAME. SNT IR !

Sotry tomaintaina Healthy BMI
Recap- Basics of Nuronon

he Loaes o foee mmdals dbass-

EDUCATION MODULE 3: BODY MASS INDEX, BODY COMPOSITION ANALYSIS NUTRITIONAL STATUS
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L e

LIFESTYLE TO BE FOLLOWED
METABOLIC SYNDROME

LI I L
Reddy Jyothsna
PhD Scholar
Food Science and Nutrition
Department

ALTERNATIVE NAMES OF METABOILC SYNDROME

* Metabolicsyndrome

* Syndrome X

* Insulin resistance syndrome
* Deadly quartet

* Reaven’ssyndrome

CRITERIA OF METABOLIC SYNDROME AS
STATED BY THE NCEP ATP IIl (2005 REVISION)

Crterc Any Thees OF The Five Cotecc Sdow

I Obaity Weist Srecumberence 290 cm Mde >30cm female

foatag Clucsae >= 100 mg @l Or on mediciaem

1S >= 150 mg /&l Or ca mediciae

HOL (mg/dl) <40 Mak Oc <30 Famc Or 2n madis

>130 Syatclic Or 23 Draatcic- mmbg Or oo mediciam)

FIVEFACTORS OF METABOLIC SYNDROME

l» 1.WAIST CIRCUMFERENCE

o Circumfarancs meesurament at the “walst™ 1inch above umbilicus

l» Algs Inrepresanting the distribution of body weightiftat.

o Large pradictor In heaith risks associated with obseity than thoss
at squal with mors distribution to upper lower axtramities.
Hypertansion Type 2 clabetss Hyperfipidasmia CAD

lassociatad Risk factors
o Obasity -refatad risk factors

Walst circumfersnce  Viscaral adiposity Body fat percantags
e Influencad by- Dést Exarcies  Stress  Siesp

- i ic a form of fat clored by the body.

- it Jc produoed by the body and from foodt we eat'drink.

- influsnoad by fat 8 aloohol infake.

How trigiyosridec differ from oholecierol
+ Cholecierol ucad fo bulid oslic & 2id hormons produotion.
- Trigiyoeridec clore un-uced osloriec & provide anergy.

RISK FACTORS

- ] ded trighy are accoolaied with cignifioant ricke
- Ard CER of arferial wallc and

- inoreaced rick faclore dod wein ath %

hece are influenced by:

-+ Overconcumpiion, Prooecced cardbohydraiec
- Fafc low in eccantial fadly 20idc

+ 0 _muoch intake of aloohol

+ i It 2ic0 known a¢ 9ood oholecisrol.

+ i removec oholeciarol from blood ciream & depociic in ihe liver fo be excreded by
the bodty.

- LDL-oollecic in the walic of Diood vectalc and forme a plaque.

« High HDL Jowerc rick of coronary ariery diceacs S ciroke.

+ it ic the important factor In coronary rick ratio.

- Piat e by HDL (200mg! Qdl, 4:1)

Potential Influencerc:

- Poor diet, Inflammaiory, high (poor) fat, low fid, prooscced foods.

- Laok of , High infencity prefarmd.
- Exosce fat Siccue, Fatloct oan booet HDL.

+ Smoking had or cecond-hand tmoke oan reduce HDL

- Exosct aloohol accumpiion

- Low fo moderate intake may de Daneficlal, more evidanos needed.
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4 FASTING BLOOD GLUCOSE LIFESTYLE MODIFICATION
e The body ulllizec QIUCOCS 3G &N SNSTgY COUroe. DIETARY MANAGEMENT
* Elood cugar levelc rice afier mealc. e Inciuce Mg foes aet — o= mces of A A B o TG
1. 8ize of meai (Giyosmio Index or Olyosemio load) and 2. Preparafion of the meal ] recEs o e mgar loecis xs 4 frots and vegatasias ae BGS = foe
- ic red ol In Son $o rice In Diood cugar. A Rog® s phACTLSTETES
1_Lowere biood cugar, breaiing i cown for ensrgy ute or ciorage. > - SUn afe Tl S S Rady smmn sed anfeces She St sum—m, @ o
Boips o raestaeeg Surrec oect of Sood B gress satatty, B Dettor 50 st whols polees
e Slevaled facling lovelc cugpect Inabiiily fo lower Diood cugar —b el i =3 of iall
1. Anculin recictance. focaa Mgt o casonta) Satty ST
2 Poor inculiin produoiion. B 38 2 Sty mcecta o Hhe ot xa £ heine 5o Dorsees HOL chokmberc! s
cecwsse ™a LOC . masts o e T weecE {00 BTEETY WOOsE DaETe
Elavated Rick facdor reladed fo facting: woozw oo e oot a woocs o be routas «f
e et
- Ca slar o Nerve damage Kidney damage e Mesuos Wconcl intee — Gamereily -2 drtos s Sratoraisty oo Mot s Mmoo Sreterres
e Eye damage Alzheimearc diceacse han ofher cptiona.
S =4 Tods & Deead foods ma (e Celome danms, mooe of merpie
Direot & indirect influsnosr - PN T rem— e v S
* Exoscc fat Siccus Sadentary Wfactyie Family hictory Age Ty oo Wt " 50 Barnt Sow Sevies @y

[ s1o0D PREssURE PHYSICAL ACTIVITY

+ 76 milion U $ acuiic (323%) of the poputafion have HINL . = = ic % helpc In Improving HDL oholecisrol, ® heipe fo
- 6436 have heir dlood precoure under control. mrmmg ¥ the mucole mact Inoreacec than the glucoce ic ciored 2c
- High diood prescure Wat a primarycontriduting cauce of death for more than giroogen, more ol mact hac reculied In Dofler qualily of macc.

410,000 Amerioanc in 2014 (CDC reporis) Hanos HiDC In raducing DIood Cugar isvalc

- = bicca - In 200d veccalc whan haart beatc. b Anserobio and i (Hagh indencity inferval t ) ie

- Gumtcohc bicod preswsrs - Precoure in 5io0d veccalc whan haart recic between dbeatc) Danaficial i heipec In mproving HDL, Inproving body compotiion.
sk faofore-

- Emosing SLEEP

- Ov Son of . d foodt chort and jong cieep periodc can Inoreace the rick of M & componantc, tuoh
- Zadentary Ifeciie t obscily and high biood preccure. Greater than 10 h of cieep it accoolated with
B ceiOve © and slevaied trigiyoeridec among Doh men and women and with slevated
-‘bom. rwsight et duosd HDL-C, and alevated facting g

Pmoie Nt uttmbuvoaavowmah&m; in » day(b)L
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STRESS MANAGEMENT

Stress management gives you a range of tools to reset and
o recalibrate your alarm system. Itcan help your mind and
body adapt (resilience). Without it, your body might always
be on high alert. Over time, chronic stress can lead to
serious health problems.

Don’t wait until stress damages your health, relationships
or quality of life. Start practicing stress management
echniques today.

ip 1: Identify the sources of stress in your life

ip 2: Practice the 4 A'S of stress management Avoid, Alter,
dapt & Accept

o AAHAAR

%o
© 0 0

e
CrenowTD
A% w0

o

oo

2 VIHAAR

ACTIVITY PYRAMID

RECAP~- LIFESTYLE TO BE FOLLOWED-
METABOLIC SYNDROME

We Learnt in this module about-

« Criderio of Metabolic Syndrome

« ABernofive names of Metabolic Syndronwe

« Five factors of Metabolic Syndronwe

« Lifestyle modificaSion to prevent/ cure Metobolic syndrome

* Aohaar Vihaar and Vichoar %o be away from Metabolic Syndrome
“THANK YOU™

EDUCATION MODULE 4: LIFESTYLE TO BE FOLLOWED IN METABOLIC SYNDROME (CONTINUED)
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Education Module - §

Exercise
As A Part of Healthy Lifestyle

Reddy Jyothsna @

PhD Scholar
Food Science and
Nutrition Department

FHafL

- Exercise prescription’,

EXERLOISE
Awroble exerche I
Resstance eacroise I
Cumrbined perote wth res AR T
Home-based exercise
Multimedel cxercise
_Owooaks |/

... take one daily

EXERCISE PRESCRIPTION IN'VOLVQE
MANIPULATION OF FREQUENCY,
INTENSITY, TIME AND TYPE OF

EXERCISE [FITT]

HOW TO USEFITT

Change the

of
workout by
swapping
L d one or more
of your
walkes for
swimming
or cycling

LIFESTYLE PHYSICAL ACTIVITY
Principles of exercise training

+ Warm up and cool down- Moderate and vigorous exercise is best
preceded by a warm-up and followed by a cool-down period. A

warm-up usually involves doing the planned exercise at a lower

intensity and spee anq_gllows_ he bod to,grepare for more

vigorous activity. A cool-down is done to aid recovery an

fo owm%wgorous exercise, can prevent exercise-associated

postural hypotension and its manifestations

. Walki.ngl pracri{)tion- Brisk walking at an individual's preferred |
pace is the most reported and recommended physical activity as it
me‘f? the minimum UItQHSI't‘y to gchieve a cardiorespiratory benefit
and decrease adiposity in the unfit

+ Aerobic exercise- The word aerobic means “with oxygen,” meani
that Iyour reathing determines the gmount of ogxﬂ)en hat gets to

ﬂ.’ body ¢

your muscles. Oxygen in your muscles is what emto
move, giving you the strength to exercise. Your body creates this_
energy by using stored carbohydrates and fats in combination with
oxygen ®
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-Resistance exercise training- Itis any activity that causes
muscles to contract against external force. Since the goal of
resistance training is to progressively overload the
musculoskeletal system, weight machines, dumbbells, and
barbells are usually used as resistance

- Respiratory muscle training- Impaired breathing may
hamper your ability to be physically active and may
make walking, climbing stairs, and even sleeping difficult.
Speech and swallowing can also be affected. Respiratory
muscle training strengthens your respiratory muscles and
improves your ability to perform these activities. ®

- Balance and flexibility - Flexibility exercises are stretching
motions that help maintain inherent muscle flexibility and
smooth mobility and avoid deterioration stemming from
factors like increasing age, sports injuries, or physical
overexertion. These exercises enhance muscle length,
elasticity, and power and promote a broader range of
motion. Overall, muscular resilience to physiological wear
and tear, as well as injuries, increases. Balance movements
strengthen the inner muscles responsible for maintaining
muscular coordination and equilibrium, thereby improving
body posture and stability and enhancing hand-eye
coordination to avert the risk of injuries.

®

*WHO Guidelines and American college of sports medicine
recommends on Physical Activity and Sedentary Behavior 2020
Age-Appropriate Fitness Protocols and Guidelines for age 18-64
years

*1. Adults should do at least 150 minutes to 300 minutes of
moderate intensity acrobic physical activity, or doat least IS to
150 minutes of vigorous-intensity acrobic physical activity or an
equivalent combination of moderate and vigorous-intensity
activity throughout the week for substantial health benefits;

= 2. Adults should also do muscle-strengthening activities at
moderate or greater intensity that involve all major muscle
groups on 2 or more days a weelk, as these provide additional
health benefits,

®

Energy expenditure on various physical activities{Kecal/hour)

ACTIVITY CALS 1K
ACTIVITY KCALS 1K VST IS =
SUTILE £ STANDING
TABLL TR |26
s — RLNNING
= 12 KWK =l

VOLLIVEALL [1m1 10K AYTIR e

- NK MR =
SRASCING beed A AR 53
TEINNG = SKAYTIR
SOTTING 2%

. A SRy o gt
L9 e i e

®

10 P
PORETAR Y CAMDNL LS

OOTIANS NN MANLAL 281

[ EXENCISE AND PHYSICAL ACTIVITY 10 INDUAN SCERART ]
|l Acuite >20 yr chould undariaie a minkmum of 3045 minuiec of phycioal aoliviy
dmrmmw(mnanummumnn 65 dayc of Bve weelk
« Oreater hoaitn oan ba obis oy oy activily of longer

< o mors vig % ma:]mmmw
tecentary propie %
s 2% mmd’ mnmmb rt with and

o or inf
-Ov»rdly-!odn mm:nommmmummmm
in weight Son tat aico for and cerum
hwnon nuwmvw:mmmmmmm Smple
up e ciaire Inctead of uting
ummmmmmdammundorumavmmanw
) our phy activity

-Exomwpmrmmwmmwm “o00l down” pariode each lacting
for § mimsiec.
» During . e of
rade.

thould encurs 20.70% Inoreace In 3"

RECAP- EXERCISE AS R PART OF A HEALTHY LIFESTYLE

We Learnt in this module about-

*Exercise pill-take one daily

*Exercize Prescription

*FITT (Frequency IntensityTime and Type of Exexcise)
*Principles of ExercizeTraining

*WHO guidelines

*Energy Expenditure on various physical activities
*Indian specific exercises

e (b2
THANKYOU! ®
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Stress relief
Tips for Relaxing to lead a Healthy life

L Bend De body = e bend and

Snsi S

Naw, Bend 3z e ke 30d e Withous maving s hande & met,
e ks on e foor withaa come forward an e cheat & ras
mwing e poikions of De facenead, chezhands knees and
paims and mer Rest e legn 3T e sight argen Wil be
forehead onNe guund.in D Wuching De gound The busmche
potiZan inhals whils maving with b raned . Sowy N Seeadh ot
Backwards and Sen edule condigon

camnalecsdy.

nhae rdie Neheat ana

Sw pliieg S i Tahale Raite e Bumocha, pah te
concave upwants head down and havea campies
hangng he poticn of ha ch with e heels Duching e
Bands and fees. Kaap e foee mound a palme on heflace

Nihale 102 Brnathe rghz g in

— W Dac Arch De back canave
upwardas nasp 3

=l ==

Thale and Betng D It bod hae Coone ga =nd erec wibh

forward nec o e fghe boc Rands slang B body and mixe.

REPEAT THEMWITH LEFT LEG NOW!
|'2 STEPS RIGHT LEG « 12 STEPS LEFT LEG = 24 STEPS =1

—_— . ———————
We Learnt in chis module about-

* Sun Salutation- Surya Namaskar
steps
» Sulchasana

* Anuloma and Viloma

“THANKYOU!
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Education Module - 8

Break the Fast
Without skipping the
Main Meal of the Day

Reddy Jyothsna
PhD Scholar
Food Science and

Nutrition Department

iy
BENEFITS OF HAVING BREAKFAST
~ Kick stars your metabolism
~Helps you to focus at work
‘ ~Helps you to Burn calories through out the day
Body in ~Decreases appetite. Studies have shown that
Starvation Mode consuming breakfast first thing in the morning greatly
‘ decreases hunger and cravings throughout the day.
~Improves memory
~Eating a healthy breakfast is a great opportunity to ea
nutritions foods, which provide body with essential
‘ vitamins and minerals. They are needed by the body for
: 2 proper growth and maintenance, carbohydrate and
Wei g ht Gain! protein metabolism, bone strength, and a healthy

immune system

Skipping Meals

Over-eating in
Next Meal

[

IDLY

SERVING SIZE an

THATTE IDLY

SERVING SLZF 322

237




EDUCATION MODULE 8: BREAK THE FAST WITHOUT SKIPPING THE MAIN MEAL OF THE DAY

RAVAIDLY VEGETABILEPOHA VEGETABLEPARATHA

b= = - .- =
=]
SEMIYA UPMA VEGE LEC CUCMBER SANDWICH
< L .
| ) W . 89
o / — -~
=R somscrman wom ot |
RAVA UPNA BREAD OMLETTE CHAPATHI
- S—
P ‘% i fi
-— — - — :.:
&-4
===
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EDUCATION MODULE 8: BREAK THE FAST WITHOUT SKIPPING THE MAIN MEAL OF THE DAY (CONTINUED)

PLAINDOSA
' ‘ x -

ATLOO PARATHA

ONION UTTAPPAM

SETDOSA

s ,- - L
)
=
CHOW-CHOWEBATH
| - 98
fin A 2 - m
.

SWEET PONGAL

°

]

EDUCATION MODULE 8: BREAK THE FAST WITHOUT SKIPPING THE MAIN MEAL OF THE DAY (CONTINUED)
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CURD RICE

JEERARICE & DHALFRY

RAGIDOSA

BISIBELEBATH

i

POORIANDAILOOSABZI

MUSELI & MIEK

240

APPAM & CHICEEN CURRY

Recap- Break the Fast without skipping
the Main Meal of the Day

We Leamt m thizs module about-
~ Why we shouldn’t siap breakfast
~ Benefits of Healthy Brezlkfast

~ General Indizn Breakfast options
with their nurmtne talues

==




EDUCATION MODULE 8: BREAK THE FAST WITHOUT SKIPPING THE MAIN MEAL OF THE DAY (CONTINUED)

v Fruit is packed with vitamins, minerals, fiber, and
plant compounds called phytonutrients. As such, it's
one of the healthiest foods you can eat.

FRESH FRUITS IN
OUR DAY TO DAY
CONSUMPTION

Some fruits are even considered "superfoods” due to
their numerous benefits. Even though there’s no
exact definition of what constitutes a superfood,
they’re often rich in health-boosting compounds with
antioxidant and anti-inflammatory properties.
Reddy Jyothsna

PhD Scholar
Food Science and Nutrition
Department

Many fruits have been studied for their health effects.
Although it’s clear that total fresh fruit intake is an
important factor in disease prevention, certain fruits
stand out due to their robust nutrient content and
associated benefits

HEALTH BENEFITS

NS s o HEALTH BENEFITS:

P KEEPS YOUR SONES AND TEETH STRONG AND HELPS

FUGHT AGAONST VIRAL INFECTIONS 2 7 SUPPORTS THE IMMVIUNE STSTEM
TS ACTS AS CHOWLAGOGUE . INPROVES WSION AND EYE HERDM ms

110 gma

rRCH N VRN C m B 7 HAVE ANTI INSLAMAIOURY SENENTS
P MOSTURZE & NOURSH SON » HELPS WATH SINUS AND COMMON COLD
P OHELPS REGULNE HIGH SL000 PRESSURE . #OHELP PO SONE STRENGTH
P GO0 FOR YOUR KIONEYS AND HEANT m 3oms ,ORDS N ONGESTION
> PREVENTS AXTHUINS » REDUCES 21000 QLOTS - o —— o
ML T CANCER # PREVENTS CANCER
F GO0 FOR PREGNANT WOMEN AND NUKSING w— | vatm | Camiant weesn ey Wi € | e 7 BENEROAL FOR ORAL HEAUN

MO THERS

. - ™ Aie [ [

rOIPROVES 21000 CRCULATON AND ALSO 55 T 3 kS (T Slew 2o

CUMNATLS SAD SRoAE
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EDUCATION MODULE 9: FRESH FRUITS IN OUR DAY TO DAY CONSUMPTION
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HEALTE BENEFITS
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Recap- Fresh Fruits inourday-to-day consumption

We Learnt in this module about-
Fruits should be one snack option for sureina
day
Various seasonal fruits available in India-
Their Health Benefitsand
Their Nutritive Values

“THANK YOU!™
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Education Module - 10

ANTIOXIDANTS

Reddy Jyothsna
PhD Scholar
Food Science and Nutrition
Department

What Harm can

Free Radicals Do? How Does

Antioxidants Work?

» Oxidative stress (which
creates free radicals)isan
important factor in human
diseases

» Contributes development of
Alzheimer’s disease,
Parkinson’s disease,
rheumatoid arthritis, neuro
degeneration in motor neuron
disease, CVD and cancer.

N

rAntioxidants
terminate the chain
reactions (caused by
free radicals), remove
free radicals
intermediates and
inhibit other oxidation
reactions.

What is Free Radicals?

»Free radicals are volatile molecules that
seek to bond to other molecules to increase
their stability. Free Radicals are derived
from O=xidation.

»Oxidation is a chemical reaction that
transfers electrons from a substance to an
oxidizing agent.

»Radicals can start chain reactions. When
hain reactions happen in a cell it will

e damage or death of the cell.
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CAUSE FOR FREE RADICAL FORMATION
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Recap- Antioxidants
We Leamt in this module about-
* What are Free radicals

* What harm can free radicals do and how does antioxidants
work

* Cause for Free radical formation

* Antioxidants Functions and Types

* Antioxidants- Normalranges and Sources of Foods

* Omega 3 and omega 6 fatty acids- functions and sources
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Abstract

In Urban India especially among the young and middle aged adults the Metabolic
Syndrome (MetS) is increasing day by day. Lifestyle influences the individual parameters of
MetS. The MetS criteria are adversely affecting the health and performance of an individual.
During this Covid-19 pandemic situation, the lifestyle of individuals altered to a great extent
and equally influenced MetS. To study the influence of lifestyle factors on MetS criteria,
a prospective observational study was performed in the Clinical Nutrition department.
A total of 465 subjects were screened initially. Both males and females with age 25-54
years were included in the study. Subjects who recovered from Covid-19, pregnant and
lactating women were excluded. Using a questionnaire the subjects’ previous and current
data of anthropometric measures of Waist Circumference (WC), weight and height were
noted. The Body Mass Index (BMI) was computed. Serum values of Triglycerides, HDL
cholesterol, Fasting Blood Sugar (FBS), Glycosylated Haemoglobin were noted along
with the Blood Pressure (BP) measurement. Food Frequency Questionnaire (FFQ) and
three days diet recall was written down. The daily calorie uptake was calculated. Their
habits pertaining to smoke, alcohol and Physical Activity (PA) patterns were gathered. The
NCEP-ATP-III criteria were used to categorize under MetS. The obtained data in the study
was analysed by SPSS 20. Females-100 and Males-182 were included in the study and
assessed further. The percentage of overweight individuals did not increase significantly.
But there was a significant increase by about 10% in obesity. 3% of non-diabetics became
diabetic. The FBS were higher at 75% subjects compared to 62% earlier. High-Triglycerides
(TG) was observed in 75% individuals compared to 66% subjects earlier. There was no
significant increase in individuals with low HDL and high BP. Lack of PA was seen in 63%
subjects compared to 42% eatrlier. Also it is observed that the intensity and consistency
of PA activity dropped. Calories consumption per day >2000 kcal was observed in 68%
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subjects compared to 47% earlier. Alcohol habit was observed in 52%. Smoking habit
was observed in 43% individuals. Though there was no significant increase in smoking
or alcohol consuming individuals, the frequency and quantity of consumption of smoke
and alcohol increased significantly. Three criteria of MetS were observed in 46% subjects
when compared to 33% previously. The altered lipid values and high BMI had a significant
correlation with lack of PA and high calorie diet consumed. High WC and high BMI had a
significant correlation. Elevated TG had significant correlation with alcohol consumption.
Moderate correlation was observed between the factors of increased calorie consumption
and raised blood sugars/ high WC. The people who had lack of PA, high intake of calories
on a day to day basis and alcohol consumption had MetS significantly. From the present
study it was found that MetS is at the raise in the current pandemic situation. Identifying
lifestyle and interventions necessary in means of education to correct lifestyle of the young
adults emphasizing to choose healthy food ingredients, cooking methods and alternative
PA is very important to raise MetS in the community.

Keywords: Metabolic syndrome, MetS, lifestyle, Covid-19, MetS criteria, pandemic,
physical activity

Using these criteria MetS is defined variedly
by many researchers.

Introduction

Metabolic Syndrome (MetS) is an
emerging disorder which might be causing
cardio-metabolic risk among people with
central obesity, altered serum lipid values,
insulin resistance or glucose intolerance

According to World Health
Organisation (WHO, 1998) a person is said
to have MetS if the insulin resistance or
type 2 diabetes for sure and two out of five

and elevated blood pressure. Worldwide it
is observed that the prevalence of MetS is
increasing rapidly as a result of the obesity
epidemic and it is observed that there
is a considerable impact on the Global
incidence of Type 2 diabetes mellitus and
cardiovascular disease. Central obesity,
triglycerides (TG), High Density Lipoprotein
(HDL) cholesterol, blood sugars and blood
pressure were the five criteria of MetS.

other criteria (i) obesity-body mass index >
30 kg/ m? or waist/hip ratio males > 0.9 or
females >0.85 (ii) TG > 177 mg/ dI (iii) HDL
< 39 mg/dl (iv) blood pressure > 140/90 mm
Hg (v) microalbuminuria.

In 1999 European Group for the
study of Insulin Resistance (EGIR) came
up defining MetS when a person has
hyper- insulinemia and two out of four
criteria- (i) waist circumference (WC) males

2 The Indian Journal of Nutrition and Dietetics, Supplement - 1, January - March 2021
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> 94 cm, females > 80 cm (ii) triglycerides
> 177 mg/dI (iii) HDL cholesterol < 39 mg/
dl (iv) blood pressure > 140/90 mm Hg or if
taking medicines to treat hypertension.

International Diabetes Federation
(IDF, 2005) stated that people are said to
have MetS if one has central obesity (WC
females > 80 cm, males > 94 cm) and two
out of four other criteria (i) fasting blood
sugars > 100 mg/dl (ii) TG > 150 mg/dl
(i) HDL cholesterol males < 40 mg/dl,
females < 50 mg/dl or on anti-statin
medications (iv) taking medicines to control
blood pressure or systolic > 130 mm Hg or
diastolic > 85 mm Hg.

The National Cholesterol Education
Program Adult Treatment Panel Ill (NCEP
ATP I, 2005) revision stated in simple
terms that if a person is having any three
out of the five criteria (i) WC (males >
40 inches and females > 35 inches) (ii)
fasting blood sugars (FBS) > 100 mg/dI

(iii) TG > 150 mg/ dI (iv) HDL cholesterol
(males <40 mg/dl or females < 50 mg/dl)
(v) blood pressure systolic > 130 mm Hg or
diastolic > 85 mm Hg or if on medications
to treat either elevated blood sugar or blood
pressure or altered lipid.

Though each definition has some
common and varying components, the
measurement of Insulin Resistance (IR) is
required by WHO and EGIR classifications.
But it is majorly used in research. The
NCEP ATP Il defines criteria that can be
used in the outpatient clinic and became
the backbone for upcoming classifications
given in the IDF diagnostic criterion.

Covid-19 pandemic changed the
living pattern of the entire population
and a new normal was created based on
the economic status, accessibility and
availability to the commodities, their prior
and current health condition. The lack of
caution and awareness put them at altered

TABLE |

Metabolic Syndrome Criteria (as per NCEP ATP Ill 2005 Revision)

Absolutely required
Criteria

Central obesity
Hyperglycemia
Dyslipidemia

Dyslipidemia (2nd separate criteria)

Hypertension

None

Any three of the five criteria below

* Waist circumference > 90cm male; > 80cm female
Fasting glucose > 100 mg/dl or Rx

Triglycerides > 150 mg/dl or Rx

HDL < 40 mg/dl Male or < 50 mg/dl Female or Rx

> 130 mm Hg systolic or > 85 mm Hg diastolic or Rx

* Criteria for Central Obesity are specific for Asian- Indian Population®
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nutritional and health status. During this
covid-19 pandemic the people varied in
their lifestyle habits pertaining to intake
of food and beverage, day to day habits
of physical activity, smoking and alcohol
consumption. Both the nutrition security and
food Security of the population diversified
a lot. The altered lifestyle of individuals
equally influenced MetS. The most widely
used MetS criteria particularly in OPD
clinics as per NCEP ATP Il 2005 (revision)
is being used in the present study (Table 1).

Materials and Methods

A prospective observational study
was performed in the Clinical Nutrition
department. A total of 465 subjects were

screened.
Subjects and measurements

Both males and females withage 25-54
years were included into the study. Subjects
who are having Covid-19 or recovered from
Covid-19, pregnant and lactating women
were excluded. Using a standardized
nutritional assessment questionnaire the
subjects were interviewed. The prior data
of the subjects before February 2020 was
noted and current data during the pandemic
situation was again noted down.

The anthropometric measurements
of Waist Circumference (WC), weight and
height were measured. Body Mass Index
(BMI) was computed. Fasting Blood Sugar
(FBS), Glycosylated Hemoglobin (HbA1C),

Triglyceride (TG) and HDL (High Density
Lipoprotein) cholesterol, Blood Pressure
(BP) were noted down.

The details of the food security and
nutrition security were captured using Food
Frequency Questionnaire (FFQ) of both
before and during the pandemic situation.
A three day diet recall method was used
to capture the day to day items they were
consuming. Later the per day consumed
calories was calculated. The day to day
habits pertaining to their Physical Activity
(PA), smoking and alcohol consumption
pattern were jotted down. NCEP ATP
Il (revision 2005) criteria were used to
categorize under MetS.

All the patients were given nutrition
education with proper handouts with
meal plan and Medical Nutrition Therapy,
emphasis was given to include feasible
physical activity and sustain in doing it.
The importance and means of stress
relieving practices were also discussed
as the pandemic situation created a lot of
changes in the thought process impacting
the eating, sleeping and physical activity
of an individual. Also counselled and
encouraged the cessation of smoking and
alcohol habits. The data was analyzed
using SPSS 20.

Results and Discussion

Atotal of 465 people were screened in
the Clinical Nutrition Department. Later both
males and females of age 25 to 54 years

4 The Indian Journal of Nutrition and Dietetics, Supplement - 1, January - March 2021



Influence of Lifestyle Factors on Metabolic Syndrome Criteria

were included excluding the pregnant/
lactating women and males/ females who
recovered from Covid-19 pandemic. The
study included 100 females and 182 males
and were assessed further. The study
included 66 subjects in the age group of
25-34 years; 107 subjects of 35-44 years
and 109 subjects of 45-54 years (Figure 1).

The body mass index was calculated
and WHO classification was used to
categorise into various grades and are
observed as shown in Figure 2. The
percentage of overweight individuals did
not increase significantly. But there was
a significant increase by about 10% in
obesity.

A 3% of the non-diabetics became
diabetic. The FBS were higher at 75%
compared to 62% of earlier. Figure 3
shows the FBS observed in the subjects
included in the study. Most of the subjects
indulged in consuming sweets/ desserts on

a more regular basis during the pandemic
than before the pandemic situation. In the
interview they even mentioned that the
quantity and frequency of consumption
increased with regard to fruits, fruit juices,
sweetened dishes and rice consumption
particularly. In few subjects, the
consumption of dry fruits was also
observed on a daily basis compared to
weekly consumption earlier to pandemic.
One more reason what the diabetics were
mentioning was as regular lab monitoring
of blood sugars was not there they were
litle lenient on Direct sugar / jaggery
consumption. In few subjects due to high
sugar values, they lost weight drastically
and they ignored the loss of weight thinking
they are not proper on food consumption
and they started eating more quantity as
and when they were feeling hungry and
few were happy as they were losing weight
and ignored the actual fact finding for
their weight loss. This put them into risk of
diabetes and pre-diabetes.

]
[3]
Q
g
@ 83
6
oL 57 |
o 52
2| 47 - _— i . I
19 24
25-34YEARS 35-44 YEARS 45-54 YEARS
Age
Males Females m Total
Figure 1

Number of subjects included from each age group
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Figure 2
Body Mass Index as per WHO classification

High Triglycerides (TG) was observed
in 75% compared to 66% earlier. There was
no significant increase in individuals with
Low HDL and High BP. The major nutrient
from which the calories were consumed had
a great influence on increased TG and lack
of physical activity seen in 63% compared

to 42% earlier also contributed to altered
lipids. Also it is observed that the intensity
and consistency of PA activity dropped.
Calories consumption per day >2000 kcal
was observed in 68% subjects compared
to 47% earlier. Alcohol habit was observed
in 52%. Smoking habit was observed

i DURING PANDEMIC

=

D BEFORE PANDEMIC
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Figure 3

Fasting blood sugars of the subjects before and during pandemic situation
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in 43% individuals. Figure 4 shows the
details of smoking, alcohol and >2000 kcal/
day consumption. Though there was no
significant increase in smoking or alcohol
consuming individuals, the frequency and
quantity of consumption of smoke and
alcohol increased significantly.

Even the subjects who had healthy
weight were observed to have MetS. Three

criteria of MetS were observed in 46%
when compared to 33% previously. Figure 5
shows MetS criteria observed in the
subjects included in the study. The altered
serum lipid values and high BMI were due
to physical inactivity and high consumption
of calories on a day-to-day basis. High
WC and high BMI correlated significantly.
The elevated TG was observed in those
with an alcohol habit and had significant

u 0
S FEMALES e
[
=
122
6
w2 oremaes oo
€ = 56
w O 32
@3 MALES 38
= 50 6

1-2 HSUR 3 DAZI% AWEE&?

m<1f2 HOUR 3 DAYS & WEEK

MALES

mSMOKING HABIT m ALCOHOLHABIT m >2000 KCAL /DAY

Iﬁgﬂf-ﬂf HDB& 5 DAY%{EWEEKHU 140
m NIL

FEMALES

Figure 4
Physical activity, smoking habit, alcohol habit and >2000kcal/day consumption
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METABOLICSYNDROME CRITERIA
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Figure 5
Metabolic syndrome criteria

correlation. Blood sugars had a moderate
correlation with high WC and raised serum
sugar levels. The physically inactive people
with high calorie / alcohol consumption had
a significant MetS criteria observed in them.
On the whole the MetS risk increased in the
observed population.

Conclusion

Findings suggest that MetS is on
the rise in the present pandemic situation.
Though the population studied is not a
representative sample of the community on
the whole, are should notignore the findings
observed and studies should be conducted
on larger groups to derive conclusive
evidence. But with the current study it can

be recommended to Identifying lifestyle and
interventions / education to correct lifestyle
of the young adults emphasizing to choose
healthy food ingredients, cooking methods
and alternative PA is very important to
contain raising MetS in the community.
Living a healthy lifestyle is one of the best
preventive steps to be away from MetS or
its individual criteria.
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Abstract

Metabolic Syndrome (MetS) is one among the Non-Communicable Diseases (NCDs)
which might occur due to genetic, environmental, physiological and behavioural factors.
MetS is increasing alarmingly in the population. Addressing the modifiable factors to reduce
the risk is of prime importance. The current study is intended to observe the prevalence of
Metabolic Syndrome criteria with respect to its relation to lifestyle factors among subjects
post pandemic situation and the MetS incidence to understand how the disease can be
prevented and the means to improve the public health. Random sampling method was
used to enrol 20-50 year old (male and female) urban adults of Bengaluru into the study.
Type-I-diabetics, lactating and pregnant women, post-cardiac surgery/ pre-post-transplant/
covid-19 recovered patients were excluded. Height, weight, Waist-Circumference (WC)
and hip-circumference were measured. BMI and Waist—Hip Ratio (WHR) were calculated.
Fasting Blood Glucose (FBS), Triglycerides (TG), HDL, Blood Pressure (BP) values were
analysed and recorded. Diet recall was captured and calories consumed per day was
estimated. The habits of exercise routine, smoking, tobacco chewing and alcohol were
observed. IDF (International Diabetes Federation, 2006) criteria was used to categorise
MetS. The data was analysed using relevant statistical tools. A total of 1211 adults (females
486 and males 725) were assessed. High WC indicating central obesity was observed in
55%. High FBS was observed in 29%. Hyper-triglyceridemia was more in males (36%) than
females (19%). Low HDL was observed in 65% females against 43% males. High BP was
observed among 10% in males and 8% in females. Lack of exercise was observed among
81% of the adults. Due to pandemic situation 10.7% stopped doing exercise. Moderate
activity in 5.6% and vigorous activity in 2.8% was recorded; 68% of the subjects were
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Prevalence of Metabolic Syndrome Criteria among Adults Post Covid
Pandemic Situation and Steps towards Prevention

consuming >2000 calories/day on an average; 18.6% were alcoholic. MetS was observed
in 10.6% and MetS-2 criteria in 33.4% and MetS-1criteria in 24.5% before pandemic
situation and post pandemic there was an increase. MetS was observed in 12.2% and
MetS-2criteria in 49.7% and MetS-1criteria in 27.9% post pandemic. The lack of exercise
and high-calorie consumption had a significant correlation with altered lipid values and
central obesity. HighWC had significant relation to High BMI. WHR had very significant
correlation with high FBS and TG. Women had significantly high WC compared to men.
The alcohol habit had a significant correlation with hypertriglyceridemia in males.
Increased calorie consumptionhad a moderate correlation with raised FBS and WHR.
MetS was significantly observed in those who had lack of exercise, high calorie
consumption and alcohol habit. Findings suggest that MetS is in rise in 31-50 year age
group. Central obesity, dyslipidemia and high FBS were predominant in 31-40 year group.
High BP was observed in 45-50 years age group. ldentifying and educating the young
adults to correct their life style is the need of the hour to reduce increase of MetS in
community.

Kevwords: Metabolic syndrome, central obesity, lifestyle, NCD'’s, covid-19, pandemic

Introduction women are found to be more obese than
their other counter parts. National Health
Portal of India, (2019) observes that in

India approximately 25-30% of urban are

Non-Communicable Diseases
(NCDs) are contributing to great extent to
morbidity and mortality across the globe
due to swift demographic transition and
changes in the lifestyle of the individuals.
As per International Diabetes Federation
(IDF, 2021), by 2045, 700 million adults
will have diabetes. According to the
CDC 2021, currently 463 million adults
have diabetes, worldwide.
prevalence of diabetes is 11.2% in the 15-
49 vyear age group that the study
evaluated; in Karnataka the prevalence

suffering from dyslipidaemia. Although,
Metabolic Syndrome (MetS)
common among males, but it affects both

iS more

the genders?. As per research studies 25%
Indians have Metabolic syndrome?®*®. There
are various definitions used to evaluate the
Metabolic syndrome®®. As per IDF, 2006
definition' to categorise under MetS central

In India the

obesity is a definite criterion along with
two other criteria out of increased fasting

rate is 4.6%. World Health Organisation
reports that India is the third most obese
country in the world. Prevalence of obesity
in India is 40.3%. The south Indian urban

blood sugars, high triglyceride values, low
level of HDL cholesterol and high blood
pressure. Due to diet and lifestyle changes
in developing countries the prevalence
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rate of Metabolic syndrome is gradually
increasing®**. As the individual criteria listed
under MetS definition are increasing; the
prevalence is proportionately increasing*>*“.
The COVID pandemic situation has highly
influenced the lifestyle and MetS of the
population, worldwide. The Metabolic
syndrome is defined to be the group of
metabolic abnormalities which includes
central obesity any two out of four defined
factors which include diabetes mellitus
that is due to insulin resistance, high blood
pressure, dyslipidemic state of a person
which can be hyper-triglyceridemia or
low levels of high-density lipoproteins. All
the individual criteria that might result in
metabolic syndrome have direct or indirect
impact based on life style®. In the pandemic
situation the individual criteria of metabolic
syndrome are altered to a great extent
putting more individuals at risk of metabolic
syndrome. The objective of the study is
to evaluate the dynamic criteria behind
the increase in the incidence of metabolic
syndrome rise during the pandemic
situation and the ways and means by which
it can be prevented.

Materials and Methods

The individuals were randomly
selected and enrolled for the study
from those visiting the Health Check
Department of Sakra World Hospital,
Bengaluru. Inclusion and  exclusion
criteria were defined for enrolling the
subjects into the research study. Men and

women in the age group of 20-50 years

undergoing health check-up currently
with pre-pandemic health records were
included. People with Type | diabetes, post-
surgical or pre / post-transplant patients,
those who recovered from Covid 19,
lactating and pregnant women;
who undergone health checks
pandemic period were excluded. As per the

previous research studies, the incidence of

those
in pre

metabolic syndrome is found to be around
Using
the statistical formula considering 90%

19% in South Indian Population.

confidence level the worked-out sample
size is 150 with total screening population
N- 1500.

c? Np(1-p)

(A*N) + (c? p[1-p])

n - Sample Size N - Total population

c - To be 90% sure of the result the
constant ¢c = 1.645

p - The average proportion of records
expected to meet the various criteria

A pre tested questionnaire was used
to collect the information. The age in
years, gender (male or female), education
(illiterate, primary schooling, secondary
technical
graduate,

honours), occupation (un-employed, semi-

schooling, diploma certificate

courses, professional  or
routine and routine occupations, lower
occupations,

account

supervisory and technical

small employers and own

workers, intermediate occupations, higher
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managerial, administrative and professional
occupations).

Socioeconomic class (upper, upper
middle, lower middle, upper lower and
lower) was determined by using modified
Kuppuswamy socio-economic scale
updated for the year 20217 To derive
at socioeconomic class- the scores were
marked after collecting total monthly income
of the family, occupation and education
of the head of the family. Socioeconomic
class was marked basing on score; if score
is 26-29 Upper, score 16-25 Upper Middle,
score 11-15 Lower Middle, score 5-10

Upper Lower and score <5 Lower.

Religion (Jainism, Hinduism,
Christianity and Islam), family structure
(single member, nuclear family, joint
family and extended family) and marital
status (unmarried, married, divorcee and
widowed) of the participants was collected.

Exercise routine was collected from
the subjects under four headings- Never (0)-
Not attempted any exercise routine, Former
(1)- stopped exercise routine for >1lyear and
if any exercise is performed; then duration
of activity and frequency of activity was
obtained and classified under moderate
activity (2) (3-6 metabolic equivalents- 3.5
to 7 kcal/min) and vigorous activity (3)
(greater than 6 metabolic equivalents-
more than 7 kcal/min)**°, Smoking habit,
tobacco chewing and alcohol consumption
were obtained under three major headings-

never (0), former (1) (if the habit is left since
>1yr) and current (2).

Diet pattern / history / recall and food frequency
questionnaire

The dietary pattern (vegetarian-1
those who consume no milk and milk
products, vegetarian-2 those who consume
milk and milk products, ova-vegetarian
those who consume milk and egg,
predominantly vegetarian and at times non
vegetarian, predominantly non- vegetarian
and at times vegetarian. More detailed Diet
history was obtained using FFQ (Food
Frequency Questionnaire) which gave
diversity of food groups included by the
subject and 24-hour dietary recall of two
days (the day before of the interview and a
typical weekend) was obtained. For better
communication and quantification of recall,
standardized cups, spoons and measures
were used. The daily caloric consumption
was calculated using IFCT%,

Anthropometric measurements

Anthropometric measures of height,
weight, waist circumference and hip
circumference were measured®. All the
equipment used for measuring were
calibrated periodically. In-body stadiometer
was used to measure the height in cm to
the nearest 0.1 cm. Weight measurement
was done in fasting state using Tanita
weighing scale in kg to precision of g.
The measurement was taken thrice to
attain consistent reading of the participant.
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The waist and hip circumference were
measured using a measuring tape in cm
to the nearest 0.1 cm. All men with waist
circumference >90 cm and women with
>80 cm was categorised under abdominal
obese central obesity category.

Body Mass Index (BMI)

BMI is calculated by taking weight in
kilogram and dividing by the square of the
person’s height in metre (kg/m?). Altered
BMI can caution the risk of comorbidities
and the individual can take the primary
precautionary steps to attain normal BMI.
BMI is the primary index to determine
the nutritional status of a person. World
Health Organisation (WHO), International
Association for the Study of Obesity (IASO)
and International Obesity Task Force (IOTF)
in 2000- in a publication?. The Asia-Pacific
Perspective: Redefining Obesity and its
Treatment proposed the revision of cut off
values as stated in the Table | to prevent
the risk of developing health issues.

Waist-Hip  Ratio (WHR) was
calculated by dividing waist circumference
by the hip circumference. WHR of = 0.90
for men and = 0.85 women were classified
as obese category’.

Basal metabolic rate and total energy expenditure

The basal metabolic rate BMR was
calculated using Harris-Benedict equation?:.
In men, BMR=66.4730 + 13.7516 x weight
in kg + 5.0033 x height in cm — 6.7550 X
age in year. In women, BMR=655.0955 +
9.5634 x weight in kg + 1.8496 x height
in cm — 4.6756 x age in year. The total
energy expenditure (TEE) was estimated
by multiplying physical activity level (PAL)
factor with BMR. PAL factor #*% considered
for Sedentary (little or no exercise) 1.2,
Lightly active (light exercise/sports 1-3
days/week) 1.375, Moderately active
(moderate exercise/sports 3-5 days/week)
1.55, Very active (hard exercise/sports 6-7
days a week) 1.725 and if vigorous activity
(very hard exercise/sports and a physical
job) 1.9.

TABLE
Asian Adult’s BMI proposed Classification (WHO, IASO and IOTF, 2000)
BMI Nutritional Status Risk of comorbidities
<18.5 Underweight Low (but increased risk of other problems)

18.5-22.99 Normal Average

23-24.99 Overweight Increased

25-29.99 Obesity class | Moderate

30-35.99 Obesity class Il Severe
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Blood Pressure

Blood pressure (BP) is measured in
units of milli-meter of mercury (mmHg).
The readings are upper (systolic) value and
lower (diastolic) value. The blood pressure
levels were recorded by using a manual
sphygmomanometer. Measurements were
recorded two times, and the average was
taken as recorded measurement. Digital
Automatic BP monitor (HEM- 8712 Model,
Omron Health Care Manufacturing Vietham
Co. Ltd., Singapore) was also used to
cross-check the measurement.

All the measurements were taken
using standard techniques as defined by
Centers for Disease Control and Prevention
(CDC), National Health And Nutrition
Examination Survey?.

Blood sample

Trained and certified lab professionals
drew the blood samples to analyse the

fasting blood glucose, triglycerides and
high density lipo-protein levels. Prior
information was given to the participant
that 6ml blood will be drawn for analysis.
First morning blood sample required for
analysing Fasting Blood Sugar (FBS) and
Lipid profile was drawn. VITROS XT 7600
equipment was used for testing FBS and
lipid profile. The reference values were
specified in reagent kit inserts given by
manufacturer Ortho clinical diagnostics of
VITROS XT 7600. Calibration was done
once in six months or whenever reagent lot
was changed or if any Quality Control (QC)
variations were observed. The test results
were run in Biored unity software for QC
purpose and LJ- Levey-Jennings graphs
were observed. West guard rules (six rules)
were observed for QC check. Co-efficient
of variation used was * 2SD (Table I1).

Metabolic syndrome classification

The new IDF, 2006 definition®” was
used for classifying metabolic syndrome

TABLEII

Method of Analysis for the Blood parameters and Biological Reference Interval

Blood/ Serum Method

Biological reference interval

FBS Glucose Oxidase peroxidase

Triglycerides Enzymatic procedure

HDL

Non-HDL precipitation

Hypoglycemia: < 70 mg/dL
Normal: 70 - 99 mg/dL
Pre-diabetes: 100 - 125 mg/dL
Diabetes: = 126 mg/dL

Normal: <150 mg/dL

Borderline high: 150-199 mg/dL
High: 200-500 mg/dL

Very high: >500 mg/dL

40 - 60 mg/dL

The Indian Journal of Nutrition and Dietetics, Vol. 60 (1), January - March 2023 99



Challagundla Reddy Jyothsna, et al.

subjects. According to the definition, a
subject has the MetS if central obesity-
Waist Circumference >90 cm men and
>80 cm women is present along with two
or more criteria Hypertriglyceridemia: =150
mg/dl or on medication, Low HDL-C: <40
mg/dl in men and <50 mg/dl in women
or on medication, High blood pressure
(BP): >130/85 mmHg or on medication,
High fasting glucose: =100 mg/dl or on
medication.

Ethical committee approval

IHEC (Institutional Human Ethics

Committee) of Avinashilingam Institute
for Home Science and Higher
Education for Women, Coimbatore

first approved (IHEC17-18/FSN/50) the
present research study. Later the research
study was proposed and clearance was
obtained from Sakra World Hospital IEC
(Institutional Ethics committee) (IEC/
SWH/CN/26619). The study was enrolled
in Clinical Trials Registry India (CTRI)
(CTRI/2021/07/035254). The research
subject information sheet and consent form
were available in English and Kannada.

Statistical analysis

Appropriate, standard statistical tools
and measures were used to analyse the
data. Continuous variables were expressed
as mean values + Standard Deviation (SD).
All statistical tests were two-tailed. The
statistical significance was set at p<0.05
and p<0.001.

Results and Discussion

A total of 1211 adults were enrolled
in the study from a total health check-up
subject of 1850. From total study subjects
enrolled 1211; 486 were females (40.1%)
and 725 were males (59.9%).

The mean age (year) of the
participants was 37.8+7. The mean height
(cm) and weight (kg) were males- 171.7+
6.4, 77.9 + 12.97 and females- 158.4+6.1,
67.35+ 13.18.

Professional or honours degree was
held by 12.88% of participants in the study
group. 54.42% were graduates; 24.61%
had technical diploma or have undergone
certificate courses sufficient to take up a
job; 7.6% had secondary schooling and
0.25% had primary schooling.0.25% were
illiterate. Occupation wise 54.17% of them
were placed into intermediate jobs and
27% were self-employed. 1.32%
in managerial jobs. 8.67% were in lower
supervisory technical jobs and 8.75% were
unemployed.

were

Majority of subjects (85.96%) were
from upper- middle income group; 8.09% of
were from high- income group and 5.95%
of the subjects were of lower middle income
group. 90.75% of the subjects were Hindus,
5.12% were Christians, 3.14% were Islam,
and <1% were Jains. Nuclear family set up
was observed in 84.56% of the subjects with
only 4.13% in joint extended family system;
11.81% of the subjects were living alone
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single members. Married individuals were
66.14% and 32.2% were unmarried. 1.07%
were divorce and 0.58% were widowed.

Smoking  habit observed
among 4.79% and alcohol consumption
in 18.58% among the subjects. None of
the participants had tobacco chewing
habit. Vigorous activity level was observed
among 2.81% and moderate exercise level
was observed in 5.45%. Nearly 12.97%
males and 7.2% females discontinued the
exercise routine due to covid 19 pandemic
situation and 81.09% of the subjects had

was

no exercise routine. Predominantly non-
veg and occasional non veg group were
84.72%. 9.58% of the subjects used non
veg more than vegetarian food. Around
1.98% were ovo-vegetarian and 2.56%
were lacto vegetarians; 1.16% were
vegans- who included only vegetarian food
and no animal products.

This lifestyle habit had a significant
relation to central obesity or dyslipedemic
state among the enrolled subjects. Table IlI
presents the socio- economic state and life
style habits of the subjects.

TABLE Il
Characteristics of the Research Participants (N=1211)
. Males Females
Measured Parameter Research subjects (N) n+SD n+SD
Total number of subjects N-1211 (100) 725 (59.9) 486 (40.1)
Mean age (year) 37.8+7.0 38.4+6.7 36.9+7.3
Mean height (cm) 166.32 £ 9.05 171.7+6.4 158.4+6.1
Mean weight (kg) 73.67+14.0 77.9+12.97 [67.35+£13.18
Education level N (%)
llliterate 3(0.25) 1(0.14) 2(0.41)
Primary schooling 3(0.25) 0 (0) 3(0.62)
Secondary schooling 92 (7.60) 48 (6.62) 44 (9.05)
Technical / diploma certificate courses 298 (24.61) 225 (31.03) 73 (15.02)
Graduate 659 (54.42) 362 (49.93) | 297 (61.11)
Professional or Honours 156 (12.88) 89 (12.28) 67 (13.79)
Occupation N (%)
Unemployed 106 (8.75) 0 (0) 106 (21.81)
Semi-routine and routine occupations 0 (0) 0 (0) 0 (0)
Lower supervisory and
technical occupations 105 (8.67) 22 (3.03) 83 (17.08)
Small employers and own
account workers 328 (27.09) 283 (39.03) 45 (9.26)
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Intermediate occupations

Higher managerial, administrative and

professional occupations
Socioeconomic class N (%)

Lower (Score <5)
Upper Lower (Score 5-10)
Lower- middle (Score 11-15)
Upper- middle (Score 16-15)
Upper (Score 26-29)
Religion N (%)
Jainism
Hinduism
Christianity
Islam
Family structure N (%)

Single member
Nuclear family
Joint family
Extended family
Marital status N (%)

Unmarried
Married
Divorcee
Widowed
Consumption of alcohol N (%)
Never
Former
Current
Smoking habit N (%)
Never
Former
Current
Exercise pattern N (%)

Never
Former
Moderate
Vigorous
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656 (54.17)

16 (1.32)

0(0)
0(0)
72 (5.95)
1041 (85.96)
98 (8.09)

12 (0.99)
1099 (90.75)
62 (5.12)
38 (3.14)

143 (11.81)
1018 (84.06)
35 (2.89)
15 (1.24)

390 (32.20)
801 (66.14)
13 (1.07)
7 (0.58)

983 (81.17)
3(0.25)
225 (18.58)

1142 (94.30)
11 (0.91)
58 (4.79)

982 (81.09)
129 (10.65)
66 (5.45)
34 (2.81)

408 (56.28)

12 (1.66)

0(0)
0(0)
43 (5.93)
598 (82.48)
84 (11.59)

7 (0.97)
655 (90.34)
39 (5.38)
24 (3.31)

128 (17.66)
567 (78.21)
22 (3.03)
8 (1.1)

223 (30.768)
494 (68.14)
7 (0.97)
1(0.14)

564 (77.79)
3 (0.41)
158 (21.79)

664 (91.59)
11 (1.52)
50 (6.90)

567 (78.21)
94 (12.97)
41 (5.66)
23(3.17)

248 (51.03)

4(0.82)

0(0)
0(0)
29 (5.97)
443 (91.15)
14 (2.88)

5 (1.03)
444 (91.36)
23 (4.73)
14 (2.88)

15 (3.09)
451 (92.80)
13 (2.67)
7 (1.44)

167 (34.36)
307 (63.17)
6 (1.23)
6 (1.23)

419 (86.21)
0 (0)
67 (13.79)

478 (98.35)
0 (0)
8 (1.65)

415 (85.39)
35 (7.20)
25 (5.14)
11 (2.26)
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Dietary pattern N (%)

Vegetarian-1 (No milk and milk products)
Vegetarian-2 (Includes milk and
milk products)

Ovo- vegetarian (Includes milk and egg)
Predominantly veg and at times non-veg
Predominantly non-veg and at times veg

14 (1.16) 8 (1.10) 6 (1.24)
31 (2.56) 19 (2.62) 12 (2.47)
24 (1.98) 15 (2.07) 9 (1.85)
1026 (84.72) 597 (82.34) | 429 (88.27)
116 (9.58) 86 (11.86) 30 (6.17)

In the study the IDF definition for
metabolic syndrome was taken into
consideration. The covid pandemic situation
has put most of the study subjects at risk
of having one to two metabolic syndrome
criteria.

Age wise distribution

The mean age was 37.8+7. The
age group 31-40 years had 536 subjects
(44.3%) - 319 males (44%) and 217 females
(44.7%) and 41-50 years age range for 474
subjects (42.8%) - 310 males (42.8%) and
164 females (33.7%) and rest of them - 201
subjects (16.6%) were of 21-30 years - 96
males (13.2%) and 105 females (21.6%).

350
300
250
200
150

100

0

21-30 YEARS 31- 40 YEARS

Age wise distribution of the selected
subjects is highlighted in Figure 1.

The study subjects were classified
based on the IDF metabolic syndrome.
The enrolled subjects (1211) pre covid
health records were checked and the MetS
criteria were recorded. Figure 2 shows the
pre covid period and post covid period data
of the MetS criteria of the enrolled subjects.
Pre and post covid pandemic period MetS
criteria were observed in 148 (12.2%)
against 128 (10.6%) and MetS-2 criteria
in 602 (49.7%) against 404 (33.4%) and
MetS-1 criteria in 338 (27.9) against 297
(24.5%). Pre pandemic period 381 subjects

- 164

41-50 YEARS

mm MALES ——FEMALES

Figure 1
Age group of research participants
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Figure 2
Metabolic Syndrome (MetS) criteria among the participants in pre and post COVID period

had zero MetS criteria which decreased to
124 subjects with zero MetS criteria.

Further in the current data of enrolled
subjects of males (725) and females
(486) - zero metabolic syndrome criteria is
observed in 10.2% (123 subjects- 90 males
and 33 females) of the study subjects. The
subjects having one to two criteria are at

602
600

550
500
450
400
350 338

[ 11 o1
300 ' y
224

250

27.90

'49.70

risk of developing Metabolic syndrome-
77.6% (one criteria - 27.9% and two criteria-
49.7%). 4.2% of them had three MetS
criteria; 5.8% had four MetS criteria and
five MetS criteria was observed in 2.2%.
Atotal of 12.2% - 148 subjects - 100 males
and 48 females of the study subjects had
metabolic syndrome having 3-5 criteria and
is depicted in Figure 3.
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a8
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Figure 3

Metabolic syndrome (MetS) criteria among the research participants
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Figure 4
MetS individual criteria among the men and women
Age had statistically significant Table IV shows the Correlation

correlation with central obesity and hyper
triglyceridemia with p<0.01. Age to BMI and
Age to low level of HDL were statistically
not significant. In the research study the
central obesity and low level of HDL has
contributed to high prevalence of MetS
662 and 629 subjects respectively. High
FBS and hypertriglyceridemia levels was
observed in 348 and 354 subjects. Around
111 subjects had elevated BP. Among males
and females, the p value was <0.01 for low
HDL levels and high waist circumference.
The p value was <0.05 among males and
females for hyper triglycerides and high
FBS. The BP had no significance among
males and females. These are represented
in the Figure 4.
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Coefficient between MetS criteria Waist
Circumference (WC), Fasting Blood Sugar
(FBS), Triglycerides (TG), High Density
Lipoproteins (HDL); anthropometric
measures - Body Mass Index (BMI),
Waist- Hip Ratio (WHR) and lifestyle habits
pertaining to exercise, alcohol, smoking,
tobacco chewing and high calorie intake of
the research subjects (N=1211). High WC
had significant correlation with FBS, TG,
BMI, HDL, High calorie intake and lack of
exercise. The p value was <0.01. BMI and
waist to hip ratio were statistically significant
p < 0.001. FBS had statistically significant
correlation with high triglycerides, low HDL.
Exercise had significant correlation with
WC, BMI, WHR, FBS, TG, HDL and BP.
Alcohol habit had significant correlation with
triglycerides and HDL. In the present study,
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TABLE IV

Correlation Coefficient between Mets Criteria, Anthropometric Measures and Lifestyle of the
Research Subjects (N=1211)

WC| BMI | WHR | FBS TG HDL | Exercise | Alcohol | Smoking| BMR | TEE
wce - [ .001%**].001%** ].001*** | .001***|.001**| .001** [ .001** [ .001*** | .001***].001***
BMI - 1.001**] 0.59 | 0.32 |.001* 0.76 0.11 0.66 | .001***].001***
WHR .001%* | .001**].001**| .001** | .001** [ .001*** |.001***]|.001***
FBS - .001%** [ 0.48 | .001*** .001+** 01%* 0.29 | 0.73
TG 001%*[ . 001%* [ .001%* | .01 0.03 | 0.29
HDL 0.64 .01 01% | ,001***[.001%*
Exercise 0019 | 01** 0.14 | 0.001
Alcohol .001** [ 0.01 | 0.01
Smoking 0.03 | 0.09
BMR 0
TEE

* Correlation is significant at the 0.05 level (2-tailed); ** Correlation is significant at the 0.01 level
(2-tailed); *** Correlation is significant at the 0.001 level (2-tailed)

smoking had no significant correlation with
any of the tested parameter.

High calorie consumption compared
to their BMR had significant correlation with
WC, BMI, WHR, FBS and TG. During the
pandemic years high caloric intake was
observed coming through high fatty foods,
simple carbohydrate foods and lack of
exercise has put the individuals at risk of
MetS.

The BMR calculated using Harris-
Benedict for the group was 1654.28+203.78
and Total energy Expenditure calculated
using the Physical Activity Level was
2024.11+287.15. The BMR and TEE
of Males were 1889.15+293.18 and

2266.98+351.81 and of females were
1554.82+218.84 and 1865.79+262.61.
Equally the intake of fresh fruits, reduction
in consuming restaurant foods / salt
preserved / fast foods, comparatively less
salt used in the diet along with reduction
in travel stress had contributed to a great
extent for normal blood pressure values.
According to the data consumption of high
fatty or sugary foods leading to high caloric
intake and low or no exercise is one of the
main aetiologies for metabolic syndrome.
The level of significance is stated in the
Table IV as three categories with p values
<0.05, <0.01 and <0.001.

The Metabolic syndrome criteria
observed in the research subjects (N=1211)
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MetS criteria among the men and women

is graphically represented in Figure 5.
Among the studied research subjects, the
dynamic criteria contributing to metabolic
syndrome were high WC and low HDL in
both males and females. High WC and low
HDL levels were 45 and 46% in female
subjects and 63% each in male subjects.
The high FBS and high TG were in 32 and
33% of males respectively. In females 22%
of them had high FBS and 9% had high TG.
In the current enrolled research subjects
6% females and 8% males had elevated
BP.
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Figure 6a
Waist circumference of the MetS subjects
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Figure 6b
Fasting blood sugar of the MetS subjects

The individual Metabolic Syndrome
criteria of the subjects using box and
whisker plots is shown in the Figure 6
(atoe).

As represented in Figure 6a- Waist
circumference (in cm) of males ranged from
85 to 124.5 with 99.9 as median and 139
and 144 as outliers. In females, the waist
circumference ranged from 79 to 119.4 with
98.5 as median and 124.5 as outlier.
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Figure 6¢
Triglycerides of the MetS subjects
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Figure 6d
High density lipo-proteins of the MetS
subjects
As plotted in Figure 6b- fasting sugars
(in mg/dl) of males was in lower range of 76
to 306 (median 116.5) and outliers of 345
and 476 in comparison to that of females
ranging between 87 to 167 (median 109)
and 188, 208, 239, 255, 272 and 330 as
outliers. Triglycerides of the MetS subjects
is shown in Figure 6¢c. Males TG levels
(mg/dl) were in slightly on higher range
46- 441 (median 203.7) that compared to
females 74-419.1 (median 206) with 549
and 618 as outliers.

High Density Lipo-protein (HDL)
values (mg/dl) are as plotted in Figure 6d.
In males, the HDL median was 36.5 mg/dI
with range of values between 23.9 and
52.1. Whereas in females the HDL values
median was 38.5 and ranged between
26.6 to 52.6 with an outlier 21.5. Figure
6e shows the systolic and diastolic blood
pressure values (mmHg) in males and
females. In males, it ranged between 90-
164 and 68-103 with median 120 and
80 for systolic and diastolic pressure. In
females, systolic and diastolic pressure
ranged as 197-150 and 60-100 with

= SYSTOLIC PRESSURE (MALES)
= DIASTOLIC PRESSURE (MALES)

Figure 6e

Systolic and diastolic blood pressure of the
MetS subjects

= SYSTOLIC PRESSURE (FEMALES)
“ DIASTOLIC PRESSURE (FEMALES)

median values of 120 and 80 for systolic
and diastolic. Diastolic blood pressure had
60 as outlier in both males and females and
63 in males.

Conclusion
The current study shows the
prevalence of metabolic syndrome

among the study group at the age of 31-
40 years and the risk of developing MetS
is high as one - two criteria are present in
a more than one third (77%) in the study
group. The results suggest apart from
abdominal obesity or central obesity which
is a compulsory MetS criteria as defined
by IDF; low HDL levels was another major
criteria of Metabolic syndrome observed
in the study group. The study population
showed both men and women are equally
at risk of developing metabolic syndrome.
Hypertriglyceridemia is more among
men compared to women which might be
due to high calorie consumption, alcohol
consumption and stopping of exercise
routine due to pandemic situation.
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The research findings also call
attention to the need for comprehensive
planning for evidence-based prevention,
diagnosis, and management of metabolic
syndrome and its associated factors by
conducting the research in larger group.

The individual factors criteria should
also be addressed as primary prevention
from the onset of metabolic syndrome and
addressing the cluster criteria together
might be the secondary prevention aspect.
As soon as one-two criteria of MetS criteria
are prevalent in an individual the corrective
steps have be to taken to normalise them
and reduce the risk of MetS. The research
should further continue by intervening
with diet and life style tailor made to the
individual needs and review over a defined
time frame interval, systematically.
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