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ABSTRACT

A study on selected Ayurvedic beliefs in food intake and non-communicable
disease risk factors like hypertension, diabetes, obesity and dyslipidemia among

middle-aged adults in a rural population in South Kerala

Introduction: - The NCD risk factors are on the increase in Kerala. The science of
Ayurveda emphasizes lifestyle modification, rather than treating the disease. This study
explores the correlation between selected Ayurvedic dietary and regimen risk factors with
non-communicable disease risk factors like hypertension, diabetes, dyslipidemia and
obesity.

Methods: - A community-based cross-sectional study was conducted among 410 middle-
aged adults in Nedumpana Panchayat, Kollam district, using the cluster sampling method.
WHO STEPs questionnaire, Food frequency questionnaire (FFQ), and a checklist to
assess the use of Ayurvedic dietary risk factors for non-communicable diseases, were
used. Following that, the participants underwent biochemical tests for fasting blood sugar
(FBS) and serum cholesterol (S.cholesterol). All analyses were conducted using R
software version 4.1.2.

Results: The mean age of the participants was 46.0+5.4. The rate of regular adherence to
salty foods [ati-lavana] (77.1%), sour foods [ati-amla] (80.5%), heavy foods [guru-
annapaana] (87.3%), oily foods [snigdha-annapaana] (67.3%) were found high. Meal
frequency was found to be positively associated with diabetes mellitus with 80% of them
having a meal frequency of more than four times a day. In multivariate analysis, regular
sleep suppression (AOR=1.3, CI-0.8-2.1), and day-sleep habits (AOR-1.7. Cl-1.1-2.6)
were found to be associated with hypertension. Less physical activity (AOR=2.2, CI-1.2-
3.8) and increased frequency of food intake (AOR-1.9, CI-1.1-3.2) were found associated
with diabetes. A positive association was found between the habit of bowel suppression
(AOR-2.7, CI-1.3-5.6) and sleep suppression (AOR-1.9, CI-1.2-3.2) with hyperlipidemia.
Conclusion: Some Ayurvedic beliefs are found to have an association with NCD risk
factors considered. Interventions to reduce the prevalence of selected NCD risk factors
incorporating the stipulations of alternative systems could have a significant public health

impact.

xii



CHAPTER 1
INTRODUCTION AND LITERATURE REVIEW

1.1 INTRODUCTION

1.1.1 Background
Non-communicable diseases are the leading cause of 71% of deaths globally. More than
15 million people die from an NCD between 30 and 69 years; 85% of these ‘premature’
deaths occur in low- and middle-income countries. Cardiovascular diseases account for
most NCD deaths, or 17.9 million people annually, followed by cancers (9.3 million),
respiratory diseases (4.1 million), and diabetes (1.5 million)(Bista et al., 2021). Tobacco
use, physical inactivity, the harmful use of alcohol, and unhealthy diets are the modifiable
risk factors
Tobacco accounts for over 7.2 million deaths every year (including from the effects of
exposure to second-hand smoke) and is projected to increase markedly over the coming
years.
*About 4.1 million annual deaths have been attributed to excess salt/sodium intake.
* More than half of the 3.3 million annual deaths attributable to alcohol use are from
NCDs, including cancer.
« Around 1.6 million deaths annually can be attributed to insufficient physical activity.
These risk factors contribute to four key metabolic changes, that eventually give rise to
non-communicable diseases. Metabolic changes comprise:

= Raised blood pressure.

= Overweight/Obesity.

= Hyperlipidemia.

= Hyperglycaemia.



Elevated Blood pressure contributes to 19% of global deaths, followed by obesity and
raised blood glucose levels.

1.1.2 Status of Non-communicable diseases in Indian settings

In India, one in every four people risk dying from a non-communicable disease before
the age of 70. In the report named “India: Health of the Nation’s States” by the Ministry
of Health & Family Welfare (MoH & FW), Government of India, it is stated that, there
Is a considerable increase in the contribution of non-communicable diseases (NCDs) from
30% of total disease burden (DALY -Disability Adjusted Life Years) in 1990 to 55% in
2016 and also an increase in the proportion of deaths from 37.9% in 1990 to 61.8% in
2016.(Kataria et al., 2020)

Although morbidity & mortality from NCDs mainly occur in adulthood, exposure to risk
factors begins in early life, especially during the middle-ages. This implies the need to
follow-up these high-risk populations to control this alarming elevation of disease.

1.1.3 Status of Non-communicable diseases in Kerala settings

Kerala has been a hub of NCDs due to rampant urbanization and modernization which
had infiltrated even to the grass root levels of the state, irrespective of the region and
economic strata, influencing lifestyle of the population for the increased prevalence of
NCDs(Sivanantham et al., 2021). Presently, one in five of the population is diabetic, and
one in three is hypertensive, which could be attributed to unhealthy dietary patterns and
lack of physical activity.(Sarma et al., 2019)

Previous literature shows that there is a high prevalence of NCDs among people
belonging to better socio-economic strata. In places like Kerala, where there is no clear
demarcation between the rural and urban quality of life, economic strata are seldom a
determinant of these trends in NCD prevalence. The after-effects of these diseases in

different strata are different at the same time.(Vimala et al., 2009)



The National Programme for prevention and control of Cancer, Diabetes, Cardiovascular
diseases and stroke (NPCDCS) has been screening individuals, and providing early
diagnosis and treatment, since its implementation. But in the case of Kerala where non-
communicable diseases have started creating havoc and communicable diseases have not
yet been brought under control, these measures are inadequate.(Cr et al., 2019)

In the case of low socio-economic status groups, serious implications will be felt in the
long run, as it gradually diminishes the quality of their lives. Among the rural population,
mostly middle-aged adults are engaged in daily labour, which may be the only sort of
income for the whole family(Martikainen et al., 2003). Since the diseases demand long
term follow-up and treatment, patients and their families eventually become poorer.
Sometimes, their jobs prevent them from adhering to the treatments.

1.2 Dietary patterns and risk of non-communicable diseases

Dietary patterns are usually associated with non-communicable diseases. The
consumption of high salt food, especially among middle-aged adults, makes them prone
to NCDs especially hypertension.(Zheng et al., 2016). Middle-aged groups, usually have
an attitude that, their age is the most appropriate age for consumption of a variety of
foods, which could be healthy as well as unhealthy(Chatelan and Carrard, 2021).

1.2.1 Dietary patterns among rural communities

Rural communities have comparatively more distribution of risk factors of non-
communicable diseases(Menon et al., 2020). In India, many NCD studies have been
conducted among rural and urban communities to assess the prevalence of NCD risk
factors, with most of them using WHO stepwise approach, which covers behavioural risk
factors, physical measurements, biochemical measurements.(Oommen et al., 2016).
These showed that a high prevalence of smoking, smokeless tobacco, and reduced fruits

and vegetable intake have been found among the rural communities compared to urban



communities (Bhagyalaxmi et al., 2013).
1.2.2 Food frequency questionnaire (FFQ)
Food frequency questionnaires are relevant from a public health point of view, and are
easy to answer as well.(Persson et al., 2019). A 24-hour dietary assessment tool is
commonly used. It captures detailed information about all foods and beverages consumed
in the past 24 hours, most commonly, from midnight to midnight the previous day. In
cross-sectional studies, population intake can be described .(Aglago et al., 2017). By this
we can assess the patterns, frequency of food intake per day and also the calorific value
of food intake.
1.3 Ayurvedic risk factors for NCDs
(Prayojanam cha asya swasthasya swaasthyarakshanam,
Aathurasya vikaara prasamanam cha) — (Ch.Su.30/26)
According to Charaka Sambhita, Ayurveda has two main objectives:

e ‘Swasthasya swasthya rakshanam’- to help the healthy person to maintain his

wellness.
e ‘Aaturasya vikara prasamanam’ — to help the diseased person to become healthy

and stay healthy forever.

Ayurveda gives more emphasis on the prevention of disease, which means maintaining
the health of a healthy person(Godbole et al., 2017). That is why, Ayurveda is said to be
as ‘Science of life’ rather than a treatment modality.

Ayurveda emphasizes on the tridosha concept, in which vata, pitta and kapha are
believed to be the main constituents of the body. A person gets diseased when there occurs

an imbalance of doshas in his body.



1.3.1 Three pillars of life (Trayopasthambha)
Ayurveda mentions three pillars of life, which are collectively known as
Trayopasathambha(Bagde et al., 2013). They include:

e Ahara (diet)

e Nidra (proper sleep)

e Brahmacharya (Abstinence)

1.3.1.1 Ahara (Food habits)

Ahara stands for balanced diet and is the first and foremost pillar of Ayurveda. Ahara is
fundamentally preventive in nature. Ayurveda does not propose that diet is capable of
curing all diseases, but the majority of the diseases can be put under control only by
making adjustment in dietary habits. It has a unique approach of recommending foods
based on the bodily constitution of the individual. It considers the combination of food
articles, environmental considerations, method of preparation, nature of the consumer,
quantity, time etc. Ayurveda proposes two aaharakaala- morning and evening and food
in between are not recommended at all. Food should not be taken within one yama (3
hours) after the previous meals.

1.3.1.2 Nidra (Sleep)

According to Charaka, when indriyas (sense organs) are exhausted, men dissociate
themselves from their surroundings and the individual sleeps. Day sleep is normally not
recommended. It is only advised in Greeshma Ritu (summer season), as there will be a
predominance of rookshata (dryness) and vata dosha. Nights are short in this season.

Otherwise, day sleep is advised during some special conditions.



1.3.1.3 Brahmacharya (Celibacy)

Brahmacharya means balanced sex and worldly life. Besides ahara and nidra,
brahmacharya is the third component of trayopasthambha. It essentially negates over-
indulgence in sex and worldly acts. Ayurveda never favours voluntarily suppressing this
urge (thereby inviting diseases) but much emphasis has been placed on the controlled
indulgence of sex.

Food habits are considered one of the pillars of life as per Ayurveda. So, it’s very
important to have healthy and wholesome foods in our routine. Otherwise, it could lead
to several chronic diseases. Improper food patterns and regimen are repeatedly mentioned
as causes of disease in Ayurveda.

1.3.2 Ayurvedic dietary risk factors for non-communicable diseases

Ayurveda aims mostly to prevent the disease rather than treat the diseased. So, the dietary
practices proposed by Ayurveda are meant to be followed to prevent diseases. It
categorizes foods as wholesome and unwholesome (pathya and apathya).(Central
Council for Research in Ayurvedic Sciences (India), 2018)

‘Yat annam bhakshayennithya jayathe thaddassi praja’-which means the outcome
depends on the food a person consumes.

The main unwholesome foods for non-communicable diseases(Ayurveda Based Diet and
Life Style Guidelines for Prevention of Cardiac Disorders, 2018) include:

e Regular intake of salty foods- ati-lavana aahaara sevana(Khan et al., 2021).

Regular intake of sour foods- ati-amla aahaara sevana

Regular intake of heavy foods-guru-annapaana

Regular intake of oily foods- snigdha-annapaana

Regular intake of uncongenial foods-asaathmya aahaara sevana



e Regular intake of excess liquid foods-ati-dravapaana.(Varshney and Verma,

2018)

Virudhaahara (Incompatible food)- Incompatible food combinations, when consumed
will not get eliminated from the body unless eliminative therapy is done. Also, this food
consumption may not harm those with regular exercise. The usage of incompatible
combinations like fish-curd, chicken-curd, sour fruits-milk, honey-hot water etc. are
common nowadays(Bagde and Sawant, 2013). Regular practice of virudhaahara can
cause many diseases.(Dapurkar, 2019)
The increased prevalence of NCD risk factors can be attributed to dietary risk factors.
Ayurveda proposes, that the adherence of an individual to deleterious food habits will be
positively related to his chances of getting affected by NCDs. Therefore what Ayurveda
proposes is a life-style intervention(Goyal, 2018).
Ayurveda proposes that food shall be taken only when the previously digested meal is
fully digested. Food should be wholesome & in moderate quantity. Dietary guidelines
incorporate multiple factors comprising prakriti (body composition), dosha (body
humours), agni (digestive power), desa (place of living), kaala (age and season) and
saathmya (homogeneity) of the individual. Following such a pattern, in the long run, will
aid in preventing metabolic diseases. Ayurveda advises taking food only twice a day,
preferably one in the morning and one in the evening.(S. et al., 2019).
1.3.3 Ayurvedic regimen risk factors for non-communicable diseases
Ayurveda proposes specific regimens which help us to be healthy. They are included in
the chapter of Dinacharya (daily regimen)(Panda et al., 2020)

e Waking up at Brahma Muhurtha: Ayurveda says waking up at Brahma Muhurta

will be beneficial to health (Braahme muhurthe uttishteth swasto rakshartham



aayushaha). Usually, Brahma muhurta starts 96 minutes before sunrise and lasts
48 minutes. Therefore, this muhurta will be between 3:30AM and 5:30AM.
(Sulakshana and Manchak, 2020)

Abhyanga (oil massage)- Daily oil massage especially on the head, sole and ears
are very important for the healthy being of an individual.(C et al., 2012)
Vyaayaama (Exercise)- Strong individuals who are habituated to fat-rich diets
may routinely practice exercise especially in the winter and spring seasons. In
general, Ayurveda recommends that the exercise be done at our 50% capacity
until we sweat mildly on the forehead, under the arms, and along the spine or until
the first sign of dryness in the mouth.(Pandey and Pandey, 2015)

Day sleep- Ayurveda considers sleep as a condition when all the indriyas (organs)
in the body get exhausted. Day sleep is contraindicated as it causes headache,
timidness, body heaviness, oedema, anorexia, feeling of phlegm adhered to the
heart etc.(Shukla et al., 2014). Day sleep is indicated in grishma ritu (summer
season) as night duration is less during that time.

Suppression of natural urges- Ayurveda proposes 13 natural urges like adhovata
(flatus), sakrit (defecation), mutra (urine), kshava (sneezing), trit (thirst), ksut
(hunger), nidra (sleep), kasa (cough), sramaswasa (panting), jrmbha (yawning),
asruvega (tears), chardi (vomiting), retas (semen). Suppression of natural urges
can lead to many diseases.(Jadhav and Waghulade, 2021).An association exists
between suppression of bowel and with coronary artery diseases.(Nifina and
Krishnan, 2021). Thus, regular suppression of these natural urges could be one of

the risk factors of NCDs.



1.4 Prevention of hypertension through Ayurveda

Ayurveda proposes certain pathya (indicated) and apathya (contraindicated) foods and
regimens to prevent hypertension. It recommends meals at fixed timings, usage of whole
grains, lentils, ginger, dried ginger, garlic etc. and regimens like daily exercise, weight
reduction, yoga postures and breathing exercises (praanayaama) for the prevention of
hypertension. Over eating, unhealthy diet, consumption of meat, excessive protein, oil
and salty-spicy-sour foods, night awakening, fatigue etc. are contraindicated.(Rani et al.,
2019)

1.5 Prevention of diabetes through Ayurveda

In case of diabetes, wholesome diets like cereals especially barley preparations, green
gram, Bengal gram, bitter vegetables, fruits like black berry, fenugreek, garlic, mustard
oil etc. are recommended. Brisk walking, yoga practice etc. are also proposed.(Sharma et
al., 2019)

1.6 Prevention of hyperlipidaemia through Ayurveda

To preventing hyperlipidemia, eating of chapattis made with flour containing green gram,
barley, Bengal gram etc. are advised instead of rice. Also, increased consumption of green
vegetables, buttermilk, limiting intake of food to only when you feel hungry and regular
exercises are advised. Excessive oily fried items, high sugar-containing items, a non-
vegetarian diet and day sleep are contraindicated.(Ram et al., 2018)

1.7 Prevention of obesity through Ayurveda

Food grains, pulses, vegetables, meat, hot water, barley, honey, buttermilk, arishta and
asava (alcoholic preparations) etc. are recommended to prevent obesity. Hard work, late
nights, sexual activity and reducing therapy are recommended. At the same time, wheat,

newly harvested rice, sugar, marshy animals’ meat , cold water bath, excessive sleeping,



day sleep etc. are contraindicated.(Gujarathi and Gujarathi, 2013)

1.8 The rationale of the study

Kerala is the southernmost state in India with a population of 3.3 crores. The
epidemiological transition in Kerala has been more advanced than in other states. The
prevalence of non-communicable diseases is very high here. In this case, a preventive
strategy should be advocated to tackle this situation. Life style changes are the primary
necessities for the control of NCDs. Alternative medical streams like Ayurveda have been
considering preventing the diseases rather than treating the diseased. Its main focus is on
diet and regimen, which are the common reasons for non-communicable diseases. In the
case of mid-aged adults, they are the population, that should be concentrated on to better
the present status of NCDs. These people are to be followed up, as their dietary habits
and sedentary lifestyle are in a worrying stage, especially in the case of rural communities.
They are not concerned about the upcoming morbidities of NCDs, which will become a
part of their lives in due course. So, rather than emphasizing on curing the diseased elder
population, equal importance is to be given to the middle-aged rural population, who have
been exposed to the risk factors of NCDs. Principles proposed by alternative medicines
especially Ayurveda can bring a sustainable difference in the health status of the people
of Kerala, if well practiced. These suggestions are part of the life style modification
efforts, so only motivation is required, no other financial or technical inputs are necessary

to achieve the goals.
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CHAPTER-2
METHODS
2.1 Objectives of the study
» To study dietary patterns and their correlation with selected non-communicable
disease (NCD) risk factors like diabetes, hypertension, obesity and dyslipidemia
among middle-aged persons aged 35-54 years in Nedumpana Grama Panchayat
in Kollam district.
» To study the correlation between dietary and preventive stipulations in Ayurveda

with selected NCD risk factors in the study population.

2.2 Research question

How are dietary patterns and frequency of food intake associated with selected non-
communicable disease risk factors like hypertension, dyslipidaemia, diabetes mellitus &
obesity among middle-aged adults of Nedumpana Grama Panchayat, Kollam?

2.3 Study design

Cross-sectional study based on a structured questionnaire, physical examinations and
laboratory investigations.

2.4 Study setting

The study was conducted in Nedumpana Grama Panchayat, Kollam. Participants were
recruited using the cluster sampling method. Two clusters were taken from each ward.

(Total 23 wards).
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2.5 Study population
Middle-aged adults of age group 35-54 years in Nedumpana Panchayat.
2.5.1 Inclusion criteria

e The study will include all consenting adults in the age group of 35-54 years.

2.5.2 Exclusion criteria

e Those who are suffering from debilitating disease conditions.

2.6 Sampling criteria

The cluster random sampling method is used for participant recruitment. In this method,
the required sample size is achieved by selecting clusters in the area of study, an equal
number of participants were chosen from each cluster. The Panchayat has 23 wards and
two clusters are chosen from each ward. A total of 46 clusters were generated randomly
using a GIS map in R.

2.7 Sample size estimation

The sample size was calculated using Open Epi software 3.01. The population was taken
as 51,384 which is the population of Nedumpana Panchayat (Census data 2011).
Prevalence of selected NCDs in rural Kerala is 28.25% (Kerala Risk Factors | Cadi 2012)
with 95% CI and 5% precision. Considering a 10% non-response rate, the sample size
was calculated to be 410.

2.8 Sample selection procedure

The population-adjusted random locations were created using GIS map in R to get the
starting points of each cluster. The nearest household to the identified random
geolocation (computer generated using the R software) was the first household for each
cluster. The household on the right was selected as the next house and it continued till,

we got nine eligible subjects. One person was recruited from each household, if more than

12



one person, a person of the alternate sex or younger one was recruited. The participants
selected were permanent residents of that place, tenants and migrant workers were

excluded from the study.

There is no specific proportion decided for women. The eligible participant from the

household is selected without any gender difference.

Cluster locations in Nedumpana GP wards
(Two clusters per each of the 23 wards)

8.95°N -

8.94°N-

8.93°N- Kerala state in India

8.92°N -

Longitude

8.91°N -

8.90°N - Kollam district in Kerala

8.89°N -

1000 m BT

8.88°N -

76.68°H6.69°F6.70°F6.71°H6.72°6.73°E
Latitude
Source: AMCHSS Geospatial Resources Nedumpana GP in Kollam

Figure 2.1 Cluster locations in Nedumpana Grama Panchayat generated in R software.
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2.9 Data collection process

e The data collection was done by the Principal Investigator (PI) over 2 months (14"
March-14" May 2022), assisted by ward members, Accredited Social Health
Activists (ASHA) and Kudumbasree workers, using a structured interview
questionnaire.

e Anthropometric measurements are taken by ASHA on the very next day of the
interview.

e Laboratory investigations are done in the laboratory of Community Health Centre
(CHC), Nedumpana, Kollam.

¢ Blood samples of participants are drawn by CHC lab technician and Kudumbasree
Santhwanam worker (who have proficiency in drawing blood from the
participants).

e Kudumbasree, a Kerala government initiative for women empowerment, has an
intervention program in health- Santhwanam. Women with 12" class education
or science graduates are selected and trained to check height, weight, BMI, blood

glucose and cholesterol levels.

2.9.1 Data collection instruments

The structured interview schedule was employed using WHO STEP-wise approach for
surveillance of NCD risk factors version 3.2. Apart from that a Food Frequency
Questionnaire (FFQ) for 24-hour dietary recall and a checklist to assess Ayurvedic dietary
as well as regimen risk factors. Anthropometric measurements were taken by ASHA
workers and Santhwanam volunteers. A training session was given to them prior to the
study to ensure a uniform approach to taking measurements.

Laboratory tests were done at CHC-laboratory, Nedumpana.
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2.9.1.2 Instruments used for Physical Measurements:
e Height Measurement was done using TYLON non-stretchable measuring tape
(Stanley 130656), Accuracy-one millimetre.
e Weight Measurement was done using SECA 813, flat electronic weighing scale,
make with an accuracy of 100 grams
e Blood Pressure was measured using OMRON HEM-7203 battery-operated

automatic blood pressure monitors.

In addition to STEP questionnaire, food Frequency questionnaires (FFQ) were used. A
checklist will be used to assess the practice of diet as well as regimens by Ayurveda,
which includes risk factors of the selected NCDs.

2.9.2 Procedures:

2.9.2.1 Blood Pressure Measurement

Blood pressure measurements were made using OMRON HEM-7203 battery- operated
automatic blood pressure monitors by ASHAS, who were given training prior to data
collection. Participants were seated upright comfortably and relaxed, with feet uncrossed
and feet flat on the floor for 15 minutes. An appropriate size cuff was used and wrapped
onto the left arm of the subject after removing or rolling up clothing. The cuff was placed
such that the bottom edge of the cuff was 1-2 cm above the elbow and the indicator arrow
was aligned with the center of the elbow. The cuff was fastened and the elbow supported
such that the cuff was at the level of the subject’s heart. Two readings of blood pressure
and pulse rate were taken three minutes apart. The machine was switched off between the
readings, after recording the systolic and diastolic blood pressure (mm Hg) and the heart
rate (beats/minute). In case when the two systolic blood pressure readings varied more

than 10 mmHg or the diastolic readings more than 6 mmHg, a third reading was taken.
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The mean of the last two measurements of blood pressure was used for analysis. The
participant was informed of the blood pressure reading only after the last reading was
obtained. A similar manner is followed in taking pulse. If a difference of more 10/min in
the pulse is observed between the first and second readings, a third reading was taken.
2.9.2.2 Height Measurement

TYLON non stretchable height measuring tape (Stanley 130656) with accuracy one
millimeter, used for research purposes is used. The participant is asked to stand against a
wall with feet together, heels against the wall and knee straight. The participant was asked
to look straight so that eyes are at ear level. Using a flat board kept over the head, mark
the height against the wall. Then the participant is asked to move away and the
measurement from floor to the mark is recorded.

2.9.2.3 Weight Measurement

The weight of the participant was measured using an electronic flat weighing scale SECA
813. The device is placed on a flat and firm surface. The participant was asked to remove
their footwear and step into the scale with one foot on each side of the scale. The
participant is advised to wear light clothing before taking the measurement. The
measurement is noted once the participant is standstill with his face forward and arms on
the side. The investigator then recorded the weight in kilogram.

2.9.2.4 Laboratory examinations

Bio-chemical tests like Fasting Blood Sugar (FBS) & S. Cholesterol were done at
Community Health Centre (CHC) laboratory, Nedumpana. Blood samples were collected
with the help of lab technicians of CHC, Nedumpana Panchayat and two Kudumbasree
Santhwanam volunteers who were trained for the same. Blood sample was collected
between 6:00 AM and 8:30 AM. The collected samples were sent of CHC laboratory

within 1 hour of collection. FBS test was done in GOD-POD method (Glucose Oxidase
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and Peroxidase method) and serum cholesterol test was done in CHOD-PAP (Cholesterol
Oxidase phenol 4-aminoantipyrine peroxidase) method.

Kudumbasree, a Kerala government initiative for women empowerment, has an
intervention program in health- Santhwanam. Women with 12" class education or science
graduates are selected and given training for checking height, weight, BMI, blood glucose
and cholesterol levels.

2.10 Data storage and Analysis

The data entry was done in SCTIMST ODK system, a digital data collection platform
provided by SCTIMST. The paper copies of the consent form signed by the participants
would be safely preserved with the principal investigator until data acceptance of thesis
in keeping with regulatory requirements.

Data analysis was done using R software version 4.1.2 by the principal investigator (PI)
under the supervision of the guide. Descriptive statistics of all variables- socio-
demographic profile, tobacco-alcohol consumption, Fasting Blood Sugar (FBS), Serum
Cholesterol (S.Cholesterol), BMI, blood pressure (BP) and frequency of food intake.
Ayurvedic dietary as well as regimen risk factors for non-communicable diseases like
regular usage of ati-lavana (salty), ati-amla (sour), guru-annapaana (heavy foods),
snigdha annapaana (oily foods), asaathmya aahara (uncongenial foods) and regular
habit of suppressing natural urges, physical activity, daily oil massage. Bivariate and
multivariate analyses was performed following the descriptive analysis to find out the
significant association between all variables.

The dietary patterns and regimens of the participants and their association with age, BMI,

BP, FBS, S.Cholesterol etc. will be looked for. A correlation was done between the
Ayurvedic dietary and regimen risk factors and non-communicable disease risk factors

with the help of the laboratory tests to prove whether the objective is true.
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2.11 Variables under study
Dependent variables
Non-Communicable Disease risk factors such as;

e Blood Pressure [Hypertension] - Systolic Blood Pressure (SBP) > 130 mmHg/
Diastolic Blood Pressure (DBP)> 85 mmHg/ those under anti-hypertensive
medication are considered as Hypertensive.

e Body Mass Index (BMI) [Obesity] — BMI> 25kg/m? is considered as obese as per
the cut off for South Asia.

e Serum Cholesterol levels [Hyperlipidaemia] — S. Cholesterol> 200mg/dL is
considered as hyperlipidemia.

e Fasting Blood Sugar levels (Diabetic)- FBS> 100mg/dL was considered as
diabetic (All cut off values are based on International Diabetes Federation (IDF)

criteria except in case of BMI, where WHO cut off is used).

Independent variables

e Demographic variables such as; Age, sex, marital status.

e Socio-economic variables such as educational status, occupational status etc.

e Ayurvedic dietary risk factors like regular usage of ati-lavana (salty), ati-amla
(sour), guru-annapaana (heavy foods), snigdha annapaana (oily foods),
asaathmya aahara (uncongenial foods).

e Ayurvedic regimen risk factors like a regular habit of suppressing natural urges,
physical activity and daily oil massage.

e Frequency of food intake.
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2.12 Study definitions
2.12.1. Step 1 variables
I. Tobacco use variables
e Current tobacco users- those who have smoked beedi, cigarettes or other tobacco
products within the past 30 days.
e Current smokeless tobacco users- those who have used smokeless tobacco
products like chewing tobacco and betel leaves, snuff or others in past 30 days.
e Current use of any form of tobacco products- those who have used either smoked
or smokeless form of tobacco in the past 30 days.
ii. Alcohol use
e Ever consumed alcohol- Ever used any form of alcohol- beer, wine rum, whisky,
or other local preparations in the lifetime
e Current use of alcohol- Consumed alcohol in past 30 days
e Standard drink- it is the concentration or amount of ethanol in a standard glass of
beer or wine. The net alcohol content in a standard drink is around 10 grams of
ethanol, which may vary from 8-13 grams (One standard drink = 30 ml of spirit
or 285 ml of regular beer)
2.12.2. Step 2 variables
i. Obesity

e Body Mass Index is calculated using the formula (BM1)= weight (kg)/height (m?)

e WHO says South Asian cut off for obesity is greater than 25 kg/ m?.
ii. Hypertension: According to IDF criteria, hypertension is defined as systolic blood
pressure > 130mm Hg or diastolic blood pressure > 85 mm Hg.

iii. Elevated Fasting Blood Sugar (FBS): FBS >100mg/dL is defined as diabetic.
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Iv. Hyperlipidaemia: Serum Cholesterol > 200mg/dL is defined as the condition of

hyperlipidaemia.

2.12.3. Ayurvedic risk factors

I. Ayurvedic dietary risk factors-

Regular intake of ati-lavana aahara (salty foods) like pickles, pappad, chips etc.
Regular intake of ati-amla aahara (sour foods) like fermented products, sour fruit
juices, preserved foods, curd, buttermilk, vinegar, alcohol etc.

Regular intake of guru-annapaana (hard to digest foods) like pizza, cheese mixed
foods, bakery products, food items made from black gram, regular intake of non-
vegetarian foods etc.

Regular intake of snigdha-annapaana (oily/unctuous foods) like fried oily foods,
biriyani, sweets made of excess ghee and milk etc.

Regular intake of asaathmya-aahara (uncongenial foods) like foods which are not

suitable to the native place like Chinese food, Arabian food etc.

ii. Ayurvedic regimen risk factors-

Suppression of natural urges like suppression of flatus, faeces, urine, sneezing,
thirst, hunger, sleep, cough, breathing on exertion, yawning, tears, vomiting and
semen.

Sedentary life style (less physical activity).

Regular day sleep habits.

Not having regular oil bodily massage.

2.12.4. Food Frequency Questionnaire (FFQ)- Dietary patterns and frequency of

food intake is assessed using FFQ.
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2.13 Ethical considerations

Ethical clearance for this study was obtained from the Institutional Ethics Committee
(IEC) of Sree Chitra Tirunal Institute for Medical Sciences and Technology (SCTIMST),
Thiruvananthapuram. Permission for conducting the study was obtained from Panchayat
President, Nedumpana, Kollam.

Consent

Informed written consent was obtained from the subject prior to the start of the interview
(in the local language, Malayalam) after the doubt, if any were being clarified to the
subject. Participation in the study was voluntary. The subject had the freedom to refuse
answering questions or opt-out of the study at any stage of the research.

Privacy and confidentiality

The privacy and confidentiality of the subject were honoured. During physical
measurements, adequate privacy was provided. The personal information like name,
address and contact number were separated and maintained strictly confidential under the
investigator’s custody. The soft copy and hard copy of the data were stored under the safe
custody of the investigator. The data will be stored for two years for further references
and clarifications.

Funding

The study was funded by Nedumpana Grama Panchayat, Kollam district, under their
project namely ‘Athijeevanam-2030°, which aims to have a control on NCDs in their
population. Funds are allotted mainly to meet the expense for bio-chemical tests of the

study participants.
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CHAPTER-3

RESULTS

This chapter briefly describes the outcome of data analysis in concordance with the study
objectives. A total of 410 individuals participated in the survey. Data were analyzed using
R software, version 4.1.2.

3.1 Socio-Demographic characteristics of participants

Table 3.1 describes the socio-demographic characteristics of the study population
stratified by sex. The participants were middle-aged adults (36-54 years) with a mean age
of 46 + 5.4. Most of the participants (76.6%) were women and 23.4 percent were men.
96.8% of the participants were married, while 3.17% come under the category of
unmarried or widowed.

About 86.4% of the participants had secondary or higher than secondary level of
education. Around 48% of the participants were employed, 34.1% are unemployed and
17.8% belong to other category, which are predominantly homemaker women. 50.4%
come under the category of APL, 41.7% belong to BPL and 7.80% have Anthyodaya

Anna Yojana (AAY) cards.
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Table 3.1: Distribution of participants by socio-demographic characteristics

Characteristics Men Women Total

96 (23.5%) 314 (76.5%) 410
Age group, n (%)
35-39 16 (17%) 47 (15%) 63 (15.3%)
40-44 22 (23%) 53 (17%) 75 (18.2%)
45-49 29 (30%) 124 (39%) 153 (37.3%)
50-54 29 (30%) 90 (29%) 119 (29.1%)
Marital Status n
(%)
Married 92 (96%) 305 (97%) 397 (96.8%)
Others 4 (4.2%) 9 (2.9%) 13 (3.2%)
(unmarried/widowed)
Education n (%)
Below Secondary 9 (9.4%) 47 (15%) 56 (13.6%)
level
Secondary level 59 (61%) 166 (53%) 225 (54.8%)
Above secondary 28 (29%) 101 (32%) 129 (31.4%)
level
Occupation n (%)
Employed 85 (89%) 112 (36%) 197 (48.0%)
Unemployed 10 (10%) 130 (41%) 140 (34.1%)
Others (mostly 1 (1.0%) 72 (23%) 73 (17.8%)
homemakers)
SES based on ration
card n (%)
APL 56 (59%) 151 (48%) 207 (50.4%)
BPL 32 (34%) 139 (44%) 171 (41.7%)
AAY card 7 (7.4%) 24 (7.6%) 31 (7.5%)
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3.2 Physical Measurements of participants
e The mean and standard deviation (SD)of height and weight of the participants
were 164.6+ 6.0 cm and 64.7+ 6.7kg respectively.
e Using the formulato calculate Body Mass Index (BM1)= weight (kg)/height? (m?),
BMI of the participants is calculated.

e The mean and standard deviation (SD) of BMI were 23.9+1.9. (Fig.3.1)

Figure 3.1: BMI distribution of participants
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3.3 Systolic and Diastolic Blood Pressure of participants.
Mean + standard deviation of systolic blood pressure (SBP) (Fig 3.2) and diastolic blood

pressure (DBP) was 127.1+11.3 and 79.5+7.9. (Fig 3.3)

Figure 3.2: Systolic blood pressure (SBP) distribution of the participants
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Figure 3.3: Diastolic blood pressure (DBP) distribution of the participants
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Number of participants
0 20 40 60 80

60 70 80 90 100

DBP

3.4 Non-communicable disease risk factors

3.4.1 Hypertension

Based on International Diabetes Federation (IDF) guidelines, those who are having
Systolic ~ Blood  Pressure  (SBP)>=130mmHg/Diastolic ~ Blood  Pressure
(DBP)>=85mmHg/under anti-hypertensive treatment are considered to be hypertensive.
3.4.2 Diabetes mellitus

Those who are having Fasting Blood Sugar (FBS)>=126mg/dL or those who are taking
anti-diabetic drugs are considered as diabetic and those having FBS values range between
100 &126mg/dL are considered as pre-diabetic. (IDF guidelines). Figure 3.4 shows the
distribution of FBS values of the participants.

Figure 3.4: Fasting blood sugar (FBS) value distribution of participants
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3.4.3 Dyslipidaemia
Those who are having serum cholesterol value> 200mg/dL or under medication are

considered as participants with dyslipidaemia. (IDF guidelines). Figure 3.5 shows the
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distribution of TC values of the participants.

Figure 3.5: Total Cholesterol (TC) value distribution of participants
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3.4.4 Obesity

Based on South East Asian cut off, those who are having BMI>25kg/m? are considered

as obese.

Table 3.2: Status of NCD risk factors among the study population

NCD risk factors Men n (%) Women n (%) Total n (%)

Hypertension 45 (47%) 157 (50%) 202 (49.3%)
Diabetes 36 (38%) 78 (25%) 114 (27.8%)
Hyperlipidemia 26 (27%) 79 (25%) 105 (25.6%)
Obesity 26 (27%) 110 (35%) 136 (33.2%)

From Table 3.2, 27.8% of the participants were diabetic, based on their FBS values and
ant-diabetic drug usage as reported by them. Among these, majority are men (38%).
Participants with hyperlipidemia were 25.6%, based on serum cholesterol values or under
treatment, with no significant difference among both sexes. Based on blood pressure
values or anti-hypertensive drug usage reported by the participants, 49.3% were

hypertensive and BMI values represent 33.2% among the population.
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3.5 Ayurvedic dietary risk factors

Table 3.3: Distribution of participants based on usage of Ayurvedic dietary risk

factors.
Dietary risks Men n (%) Women n (%) Total n (%)
Ati-lavana 242 (72%) 74 (T7%) 316 (77.1%)
Ati-amla 80 (83%) 250 (80%) 330 (80.5%)
Guru-annapaana 86 (90%) 272 (87%) 358 (87.3%)
Snigdha-aaharq 70 (73%) 206 (66%) 276 (67.3%)
Asaathmya aahara 23 (24%) 44 (14%) 67 (16.3%)

From Table 3.3, the regular usage of Ayurvedic dietary risk factors for NCDs has no
significant difference among both sexes. Regular intake of salty foods (ati-lavana) was
found among 77.1% of the participants. Those who have the habit of regular intake of
sour (ati-amla), hard to digest foods (guru-annapaana) and oily foods were 80.5%, 87.3%
and 67.3% respectively. In the case of regular intake of uncongenial foods (asaathmya),

only 16.3% have such dietary practices, with more percentage men adhering to this.

3.6 Virudhaahara (Incompatible foods)
Ayurveda proposes certain food combinations as incompatible, which when used on a
regular basis can be fatal for the body. Virudhaahara (incompatible food) consumption

was found among 37.5% participants which includes 49% men and 34% females.
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3.7 Ayurvedic regimen risk factors

Table 3.4: Practice of Ayurvedic regimen risk factors among the participants

Regimen risks Men n (%) Women n (%) Total n (%)
Physical activity 27 (28%) 45 (14%) 72 (17.6%)
Bowel suppression 8 (8.3%) 31 (9.9%) 39 (9.5%)
Hunger suppression 40 (42%) 129 (41%) 169 (41.2%)
Sleep suppression 21 (22%) 110 (35%) 131 (31.9%)
Oil massage habits 61 (64%) 254 (81%) 315 (76.8%)
Day-sleep habits 54 (56%) 149 (47%) 203 (49.5%)
Wake-up time 36 (38%) 128 (41%) 164 (40%)

e Wake-up time refers to waking up in Brahma muhurta which starts 96 minutes before sunrise and lasts for 48 minutes.
e  Physical activity in Ayurveda refers to exercise at 50% of our capacity, until we sweat mildly on the forehead, under the

arms and along the spine or until the first sign of dryness in our mouth.

Table 3.4 represents 17.6% of the population have physical activity, with men. The habit
of suppression of natural urges of body like bowel, sleep and hunger were found more
among women compared to men. Among these, hunger suppression was found to be more
prevalent (41.2%). Daily bodily massage was a regular habit of 76.8% of the participants.
Adherence to day-sleep habits were found among 49.5%. Also, around 40% of the
participants have the habit of regularly waking up in ‘Brahma muhurta’.

3.8 Frequency of food intake

Table 3.5: Frequency of food intake among the participants

Frequency of food Men Women Total
Intake 96 (23.5%) 314 (76.5%) 410
<=4timesaday 31 (32%) 88 (28%) 119 (29.0%)
>4 times a day 65 (68%) 226 (72%) 290 (70.7%)
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Frequency of food intake (Figure 3.6) was more than four times a day among 70.7% of
the participants, which ranges up to 9 times a day. (Table 3.5)

Figure 3.6: Distribution of frequency of food intake among the participants
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Figure 3.6 represents the distribution of participants based on the frequency of food
intake per day, with most of the participants having the meal frequency of around five.
3.9 Results of bivariate analysis

Bivariate analysis was done using hypertension, diabetes mellitus, dyslipidemia, obesity
as outcome variable. Association between dependent variables and independent
variables were done using R software version 4.1.2.

3.9.1 Association of socio-demographic factors with selected NCDs

The outcomes of hypertension, dyslipidemia and obesity were found positively associated
with age group, which shows a pattern of more participants with selected NCDs in higher
age groups. In the case of participants with diabetes mellitus, a significant difference
among both sexes with 68% of females over 32% males. More hypertensives are found
among those who have secondary level education compared to those with above and

below secondary level education as in Table 3.6.
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Table 3.6: Association of socio-demographic factors with NCD risk factors.

Variables Hypertension  Diabetes Hyperlipidemia Obesity
Age group 35-39 20 (9.9%) 10 (8.8%) 6 (5.7%) 20 (15%)
(inyears) 40-44  37(18%) 22 (19%) 19 (18%) 18 (13%)
45-49 75 (37%) 50 (44%) 43 (41%) 46 (34%)
50-54 70 (35%) 32 (28%) 37 (35%) 52 (38%)
P-value 0.007* 0.093 0.012* 0.023*
Sex 45 (22%) 36 (32%) 26 (25%) 26 (19%)
Female 157 (78%) 78 (68%) 79 (75%) 110 (81%)
P-value 0.6 0.015* 0.7 0.15
Education >10" 50 (25%) 30 (26%) 28 (27%) 42 (32%)
114 (56%) 69 (61%) 61 (58%) 73 (54%)
<10 38 (19%) 15 (13%) 16 (15%) 20 (15%)
P-value 0.001* 0.3 0.5 0.9

3.9.2 Association of frequency of food intake with NCD risk factors

Frequency of food intake was found to have a positive association with FBS values of the

participants. Majority of participants have a high frequency of food intake. Table 3.7

shows the trend of its association with selected NCD risk factors.

Table 3.7: Association of meal frequency with selected NCD risk factors

Food <=4 60 (30%0) 23 (20%) 35 (33%) 37 (27%)
frequency

>4 142 (70%) 91 (80%) 70 (67%) 99 (73%)
P-value 0.8 0.014* 0.3 0.6
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3.9.3 Association of Ayurvedic dietary risk factors with NCDs

Regular usage of salty foods (ati-lavana) and heavy foods (guru-annapaana) is found to

positively associated with hyperlipidemia. Regular usage of heavy foods (guru-

annapaana) was 83% among the hypertensives. Also, among the diabetic population,

60% have regular intake of oily foods as in Table 3.8.

Table 3.8 Association of Ayurvedic dietary risk factors with NCD risk factors.

Risk factors Hypertension Diabetes Hyperlipidemia Obesity
Ati-lavana  Users 150 (74%) 85 (75%) 70 (67%) 103 (76%)

Non 52 (26%) 29 (25%) 35 (33%) 33 (24%)
P-value 0.2 0.5 0.003* 0.6
Guru- Users 168 (83%) 97 (85%) 85 (81%) 117 (86%)
annapaana

Non 34 (17%) 17 (15%) 20 (19%) 19 (14%)
P-value 0.013* 04 0.023* 0.6
Snigdha Users 127 (63%) 68 (60%) 63 (60%) 87 (64%)
ahara

Non 75 (37%) 46 (40%) 42 (40%) 49 (46%)
P-value 0.059 0.04* 0.064 0.3

3.9.4 Association of Ayurvedic regimen risk factors with NCDs

Physical activity was found to be inadequate among the diabetic population, with only

28% have some sort of physical activity. Regular suppression of sleep and bowel

suppressions were found among 64% and 83% of the participants with hyperlipidemia.

Around 55% of the hypertensives have regular day sleep habits as in Table 3.9.

31



Table 3.9 Association of Ayurvedic regimen risk factors with NCD risk factors.

Risk factors Hypertension Diabetes  Hyperlipidemia Obesity
Physical Yes 29 (14%) 32 (28%) 15 (14%) 30 (22%)
activity

No 173 (86%) 82 (62%) 90 (86%) 106 (78%)
P-value 0.093 <0.001* 0.3 0.092
Hunger Yes 85 (42%) 50 (44%) 36 (34%) 55 (40%)
suppression

No 117 (58%) 74 (66%) 69 (64%) 81 (60%)
P-value 0.7 0.5 0.094 0.8
Sleep Yes 74 (37%) 32 (28%) 57 (64%) 48 (35%)
suppression

No 128 (73%) 82 (72%) 48 (46%) 88 (65%)
P-value 0.045* 0.3 <0.001* 0.3
Bowel Yes 18 (8.9%) 13 (11%) 87 (83%) 10 (7.4%)
suppression

No 184 (91.1%) 99 (89%) 18 (17%) 126

(92.6%)

P-value 0.7 0.4 0.002* 0.3
Day-sleep Yes 112 (55%) 59 (52%) 56 (53%) 61 (45%)

No 90 (45%) 55 (48%) 49 (47%) 75 (55%)
P-value 0.018* 0.6 0.4 0.2




3.10 Association between NCD risk factors and ayurvedic dietary and regimen risk
factors- results of multivariate logistic regression analysis

Table 3.10 shows that individuals who have regular habit of sleep suppression and day
sleep habits were 1.3 times and 1.7 times more likely to have hypertension compared to

those without. Also, participants of age group of 50-54 years have 2.4 times more chance

of developing hypertension compared to the age group 35-39 years.

Table 3.10 Results of multivariate logistic regression analysis for hypertension

Variables Crude OR  p-value Adj OR p-value
(95% CI) (95% CI)
Sleep No Reference Reference
suppression
Yes 1.5(1.0-2.3) 0.046 1.3(0.8-2.1) 0.196
Day sleep No Reference Reference
habits
Yes 1.6 (1.0-2.3) 0.018 1.7 (1.1-2.6) 0.01
Age-group  35-39 Reference Reference
40-44 2.0(1.0-4.2) 0.038 2.1(1.0-4.3) 0.045
45-49 2.0(1.1-3.8) 0.021 1.7 (0.9-3.4) 0.087
50-54 3.0(1.6-5.8) 0.005 2.4 (1.2-4.8) 0.009
Education >10t Reference Reference
<10t 3.3 (1.7-6.4) <0.001 2.7 (1.3-5.5) 0.04
10t 1.6 (1.0-2.5) 0.031 1.4(0.9-2.3) 0.092
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Table 3.11 Results of multivariate logistic regression analysis for Diabetes

Variables Crude OR  p-value Adjusted p-value
(95% CI) OR (95%
Cl)
Physical Yes Reference Reference
Activity
No 2.4 (1.4-4.2) 0.001 2.2 (1.2-3.8) 0.004
sex Female Reference Reference
Male 1.8 (1.1-2.9) 0.016 1.5(0.9-2.7) 0.108
Occupation Unemployed Reference Reference
Employed 1.4 (0.9-2.3) 0.07 1.1(0.6-1.8) 0.652
Frequency <=4 Reference Reference
of food
intake
>4 1.8 (1.1-3.1) 0.015 1.9(1.1-3.2) 0.016

Participants who have less physical activity have two times more chance of having

diabetes mellitus when compared to those with physical activity as depicted in Table 3.11.
Also, those having regular food intake frequency of more than four have almost twice
more likely to have diabetes when compared to those having a food frequency of less than

or equal to four.
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Table 3.12 Results of multivariate logistic regression analysis for the outcome

Hyperlipidemia.

Variables Crude OR  p-value Adjusted OR  p-value
(95% ClI) (95% CI)
Sleep No Reference Reference
suppression
Yes 2.2 (1.4-3.5) 0.001 1.9 (1.2-3.2) 0.007
Bowel No Reference Reference
suppression
Yes 2.7 (1.4-5.4) 0.003 2.7 (1.3-5.6) 0.005
Age-group  35-39 Reference Reference
40-44 3.2(1.1-8.6) 0.02 3.7(1.3-10.4) 0.012
45-49 3.7 (1.4-9.2) 0.005 3.6 (1.4-9.4) 0.007
50-54 4.2 (1.6- 0.002 4.1(1.5-10.8) 0.004
10.8)
BMI Non-obese  Reference Reference
Obese 15(0.9-25) 0.05 1.5(0.9-2.5) 0.069

From Table 3.12, individuals having the habit of sleep suppression and bowel suppression

are twice and almost thrice more likely to have dyslipidemia compared with those who

don’t have. Those who are obese are found to have 1.5 times more likely to have

hyperlipidemia.
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CHAPTER 4

DISCUSSIONS AND CONCLUSIONS

4.1 Discussions and findings:

This was a community based cross-sectional study among 410 middle-aged adults living
in Nedumpana Grama Panchayat, Kollam, Kerala. This study explored the correlation
between Ayurvedic dietary beliefs in food intake and non-communicable disease (NCD)
risk factors like hypertension, diabetes mellitus, dyslipidaemia and obesity. It was found
that the practice of Ayurvedic dietary and regimen risk factors are high among the study
population. The dietary risk factors considered were regular intake of salty foods (ati-
lavana sevanam), sour foods (ati-amla sevanam), hard to digest foods (guru-annapaana),
oily foods (snigdha-annapaana), uncongenial foods (asaathmya aahara), frequency of
food intake per day(Varshney and Verma, 2018) and the regimen risk factors considered
were sedentary life style (less physical activity), suppressing natural urges of the body
regularly, lack of daily external oily massage and waking up timings(Central Council for
Research in Ayurvedic Sciences (India), 2018). We found that some of the risk factors
proposed by Ayurveda have association with the status of NCDs in this rural setting. My
study also documents the status of NCDs in the study population through bio-chemical
tests like fasting blood sugar (FBS) and serum cholesterol and through other physical
measurements.

In my study regarding the dietary habits, 77.1 percent have regular use of salty foods (ati-
lavana), 80.5 percent have regular use of sour foods (ati-amla), 87.3 percent have regular
use of heavy foods (guru-annapaana), 67.3 percent have regular use of oily foods
(snigdha-annapaana), 16.3 percent have regular use of uncongenial foods (asaathmya)

and 70.7 percent have a food eating frequency of more than 4 times a day. In the case of
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regimen risk factors, 17.6 percent have some sort of physical activity, 9.5 percent, 41.2
percent, 31.9 percent have regular habit of suppressing bowel, hunger and sleep urges
respectively. 76.8 percent have regular external oil massage habits, 40 percent have the
habit of waking up in Brahma Muhurta and 49.5 percent have regular day sleep habits. A
gender wise variation in usage and practice of dietary and regimen risk factors were not
found. The participants with selected NCD risk factors were found through self-reporting,
bio-chemical tests values for FBS, serum cholesterol, systolic or diastolic BP values and
body mass index (BMI). The overall prevalence of selected NCDs in rural Kerala was
33.9 percent which is quite higher than 28.5 percent(Kerala | Cadi, 2012.).

Here majority of participants with hypertension have regular intake of heavy foods (83%).
This is similar to what we have seen in previous studies in India, which gives a positive
relationship between heavy foods and hypertension(Kar and Khandelwal, 2015). Regular
day sleep habits have been found among 55 percent of hypertensives, which is not
recommended by Ayurvedic dinacharya (daily regimen).(Kumar et al., 2020). The trend
of disease tends to be more among those with higher age. Participants who have higher
education are found to be less affected by hypertension, which is similar to what we have
seen in the study which evaluated socio-economic position and hypertension in rural
setting(Thrift et al., 2020).

Reduced meal frequency per day has positive implications on control of type-2
diabetes(Edavalath, 2018). Despite the evidence on diabetes control, relatively low-rate
adherence to the reduced meal frequency (less than or equal to four) of diet per day was
reported in the present study (29%). This is consistent with another study finding (Prakash
et al., 2020), which proposes a food intake at particular timings rather than eating
frequently. In our setting, 60 percent of diabetic people have heavy food intake regularly,

which has an association with diabetes as in US(Liese et al., 2009).
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In the present study, less than one-fifth of individuals were adherent to physical activity.
The findings are consistent with results from similar studies conducted in other
settings(Esteghamati et al., 2011). The diabetic control among these participants were
found to be poor, which is similar to studies conducted in Spain(Brugnara et al., 2016).
Here also the people with diabetes mellitus, 62 percent have less or no physical activity.
Our findings indicate the need for an immediate action regarding health education to
create awareness regarding importance of dietary modification and enhanced physical
activity.

In our study, low rate of adherence to reduced regular salty food intake was found among
hyperlipidemia people of 33 percent, which is consistent with the study conducted in
Korea(Lee and Cho, 2016). Studies show that, excessive intake of heavy foods especially
carbohydrate diet enhances the chances of getting hyperlipidemia(Chaudhari et al., 2017),
which is consistent with our findings.

In our study, 83 percent participants with hyperlipidemia are having regular suppression
of defaecation urge. These findings are consistent with the study that established this urge
suppression as a risk for developing coronary artery disease (Jadhav and Waghulade,
2021). Elderly aged group are found to be more obese compared to younger age. In a
study conducted in Varanasi, age progression is associated with increased
adiposity(Sarvottam et al., 2020). Our study findings stress the need for developing
specific educational programs for improvement of knowledge regarding dietary control,
practice of wholesome regimen and its importance in control of non-communicable
diseases like hypertension, diabetes, dyslipidaemia and obesity.

Adherence to Ayurvedic dietary and regimen risk factors is an independent predictor of
control of NCDs. In our study, blood pressure control was relatively less in individuals

who were regularly consuming heavy foods and practicing day sleep habits. Diabetic
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participants were found more adherent to increased meal frequency and less physical
activity and hyperlipidemia people were found sticking to regular sleep-bowel
suppression and salty-heavy foods. Lifestyle modification has great capacity to control
these NCDs and reduce the risk of further complications when combined with
pharmacological intervention.(Arena et al., 2015). Middle-aged people are to be given
prime importance in this epidemiological transition stage, as it could have serious
implication on their health status at later times. (Syauqy et al., 2018).
4.2 Strengths of the study
e There are limited studies on NCD risk factors in Kerala using Ayurvedic dietary
and regimen practices along with a standard tool like WHO step wise approach
for surveillance of NCD risk factors.
e Data collection was done by a single investigator. So, the chance of inter observer

bias was eliminated.

4.3 Limitations of the study
o Self-reported dietary and regimen practices are subjected to recall and response
bias.
e Data collection was done using cross-sectional survey. The associations observed
does not infer causality.

e Among the population being studied, male participation was inadequate (23.5%).
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5. CONCLUSION
In the study the correlation between selected Ayurvedic beliefs in food intake and selected
non-communicable disease risk factors like hypertension, diabetes mellitus, dyslipidemia
and obesity has been demonstrated. The practice of dietary and regimen risk factors
proposed by Ayurveda are found to be high among the participants, who were apparently
healthy. The study points to correlations between identified ayurvedic risk factors and
many biochemical risk factors of NCDs, though many are not statistically significant.
Some of these practices are enacted as a routine, as most of the participants were not
much aware of ill effects of these in the long run. Most of these identified risk factors can
be modified with lifestyle interventions. Further, compliance to preventive practices leads
to better control of blood pressure, blood sugar and cholesterol levels and BMI.
Interventions to improve the regular practice of dietary and regimen stipulations in
alternative systems could have significant public health impact in achieving better control
rates of non-communicable diseases in Kerala. All approaches are shifting towards
preventive perspectives rather than treating the disease. So, it is the necessity to adopt this
holistic approach, which could bring significant changes in the health status of the
population. Dietary practices and regimens proposed by Ayurveda could be used to
identify persons with NCD risk factors at an earlier stage. The regular practice of dietary
and regimen stipulations in Ayurveda would be beneficial in the control of NCD risk
factors. Urgent measures should be taken to enhance the physical activity among people.
The initiatives can come from LSGs, like setting up playgrounds or open spaces, etc.
Measures to be taken to reduce the frequency of food intake, limit to three meals per day

and the intervals between meals (including snacks) should be at least three hours.
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7. ANNEXURES

7.1: Interview schedule (English)

STRUCTURED QUESTIONNAIRE FOR INTERVIEW

Section-1 : General Information

1.1 Participant ID

1.2 Date of Interview

1.3 Time

1.4 Cluster ID

1.5 Consent form signed YES/ NO

Section-2: Demographic information

2.1 Age completed in years
2.2 Sex Male/Female/Others
2.3 Number of years of formal
schooling?
2.4
What is your occupation? e Student 1

e Self-employed- farmer/shop keepers/
mason/
carpenter/labourer/drivers 2

e Govtemployee 3
e Non govt employee- IT sector/ other

office jobs/ health workers/
accountants /others 4

e Home maker 5
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e Retired 6

Unemployed 88

25
status?

What is your marital

Unmarried 1
Married 2
Divorced 3
Separated 4
Widowed 5

2.6

Socio-economic status
based on ration card

White Card 1

Yellow Card 2
Red Card 3
Blue Card 4
No ration card 88

Section-3: Physical measurements

3.1 Height (cm)

3.2 Weight (kg)

3.3 BP e Reading 1- systolic/diastolic
e Reading 2- systolic /diastolic
e Reading 3- systolic/diastolic

3.4 Pulse /Min

Section-4: Clinical history

CORE: History of Raised Blood Pressure

Question Response Code
Have you ever had your blood Yes 1
pressure measured by a doctor H1
or other health worker? No 2 If No, go to H6
Have you ever been told by a Yes 1
doctor or other health worker H2a
that you have raised blood No 2 IfNo, goto H6

Yes 1
Were you first told in the past H2b
12 months? No 2
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In the past two weeks, have you | Yes 1
taken any drugs (medication)
for raised blood pressure H3
prescribed by a doctor or other No 2
health worker?
Have you ever seen a traditional | Yes 1
healer for raised blood pressure H4
or hypertension? N 2
Are you currently taking any Yes 1
herbal or traditional remedy for H5
your raised blood pressure? No 2
CORE: History of Diabetes
Have you ever had your blood Yes 1
sugar measured by a doctor or H6
other health worker? No 2 If No, go to H12
Have you ever been told by a Yes 1
doctor or other health worker that No 2 1fNo, go to H12 H7a
you have raised blood sugar or
Were you first told in the past 12 | Yes 1
H7b
months? No 2
In the past two weeks, have you Yes 1
taken any drugs (medication) for H8
diabetes prescribed by a doctor or | No 2
other health worker?
Are you currently taking insulin Yes 1
for diabetes prescribed by a doctor H9
or other health worker? No 2
Have you ever seen a traditional Yes 1
healer for diabetes or raised blood H10
sugar? No 2
Are you currently taking any Yes 1
herbal or traditional remedy for Hi1l
your diabetes? No 2
CORE: History of Raised Total Cholesterol
Question | Response | Code
Have you ever had your cholesterol (fat | Yes 1
levels in your blood) measured by a No H12
doctor or other health worker? 2 ItNo, goto H17
Have you ever been told by a doctor or | Yes 1
other health worker that you have raised | No H13a
2 If No, go to H17

cholesterol?
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Were you first told in the past 12 Yes 1 H13b
months? No 2
In the past two weeks, have you taken Yes 1
any oral treatment (medication) for raised H14
total cholesterol prescribed by a doctor or | No 2
other health worker?
Yes 1
Have you ever seen a traditional healer H15
for raised cholesterol? No 2
Are you currently taking any herbal or | Y©S 1
traditional remedy for your raised N 5 H16
cholesterol? ©
CORE: History of Cardiovascular Diseases
Have you ever had a heart attack or chest pain from heart Yes 1
disease (angina) or a stroke (cerebrovascular accident or H17
incident)? No 2
Are you currently taking aspirin regularly to prevent or treat Yes 1 H18
heart disease?
No 2
Are you currently taking statins Yes 1
(Lovastatin/Simvastatin/Atorvastatin or any other statin) H19
regularly to prevent or treat heart disease? No 2
Section-5: Behavioural Measurements
Tobacco use
Question Response Code
P
Do you currently smoke any tobacco products, such as Yes 1
cigarettes, cigars or pipes? T
(USE SHOWCARD) No 2 IfNo, gotoT8
. Yes 1
Do you currently smoke tobacco products daily? T2
No 2
Age (years)
How old were you when you first started smoking? T3

Dontknow 77 L—L_1 jfKnown, go to T5a/T5aw
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InYears | | T4a
Do you remember how long ago it was? If Known, go to T5a/T5aw
(RECORD ONLY 1, NOT ALL 3) OR - InMOMNS ) ) 1 e nown, go to T5arT5aw Tdb
Don't know 77 OR  in Weeks T4c
L1 1
DAILY| WEEKLY |
Manufactured cigarettes I R T5alT5aw
Hand-rolled cigarettes I R T5b/T5bw
On average, how many of the following products do you
smoke each day/week? Pipes full of tobacco Ll L L 1Ll 1L 1.1 T5c/Thew
IF LESS THAN DAILY, RECORD WEEKLY) Cigars, cheroots,
( S cigarillos I B A B Tod/Todw
(RECORD FOR EACH TYPE, USE SHOWCARD) ;
i fess::zzz N N O N R R B T5e/Toew
Don’t Know 7777
Other ISR S e [N S i S B T5f/T5fw
If Other, go to Thother, else go to T6
. Tbother/
Other (please specify): L M T T5otherw
During the past 12 months, have you tried to stop Yes T6
smoking? No 2
) . ) Yes 1 IfT2=Yes, goto T12; if T2=No, go to T9
During any visit to a doctor or other health worker in the ‘
past 12 months, were you advised to quit smoking No 2 [IfT2=Yes, gotoT12;if T2=No, goto T9 T7
o AL
tobacco? Nowisitduring the past 12 3¢ rp-vies g0 0 T12; i T2=No, go to T9
months
In the past, did you ever smoke any tobacco products? Yes 1 T8
(USE SHOWCARD) No 2 IfNo, gotoT12
In the past, did you ever smoke daily? Yes 1 IfTi=Yes goto 12 else goto T10 T9
No 2 IfT1=Yes, goto T12, else goto T10
Age (years
How old were you when you stopped smoking? ge (years) T10
Don'tKnow 77 L—L 1 jfKnown, gotoT12
How long ago did you stop smoking? Yearsago | | | Known, go to T12 T11a
R Month
(RECORD ONLY 1, NOT ALL 3) 0 onths ago If Known, go to T12 T11b
Don't Know 77
OR  Weeks ago T11c
Do you currently use any smokeless tobacco products Yes 1
such as [snuff, chewing tobacco, betel]? (USE T12
SHOWCARD) No 2 IfNo,gotoT15
Yes 1
Do you currently use smokeless tobacco products daily? T13
No 2  IfNo, go to T14aw
On average, how many times a day/week do you use .... DAILY{ WEEKLY]
Snuff b " T14a/
(IF LESS THAN DAILY, RECORD WEEKLY) nuft, by mou Y Ny I T14aw
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Snuff, by nose [ I I O I R I

T14b/

(RECORD FOR EACH TYPE, USE SHOWCARD) T14bw
Don't Know 7777 Chewing tobacco Lol 1 L 1L L -|:|-1144(_':C\fv
. T14d/
Betel, quid N T T O O B B T14dw
Other Y Y Y Y T14e/
If Other, go to T14other, if T13=No, go T14ew
to T16, else goto T17
1 1 1 1 1 1|
Other (please specify): 'IT 11:(;:1:&
If T13=No, go to T16, else go to T17
In the past, did you ever use smokeless tobacco products Yes 1 T15
such as [snuff, chewing tobacco, or betel]? No 2 IfNo,gotoT17
In the past, did you ever use smokeless tobacco products Yes 1 T16
such as [snuff, chewing tobacco, or betel] daily? No 2
During the past 30 days, did someone smoke in your Yes 1 17
home?
No 2
. . . Yes 1
During the past 30 days, did someone smoke in closed
areas in your workplace (in the building, in a work area or No 2 T18
a specific office)? , ,
Don't work in a closed area 3
Alcohol consumption
Question Response Code
Have you ever consumed any alcohol such as beer, wine, spirits Yes 1
or [add other local examples]? A1
(USE SHOWCARD OR SHOW EXAMPLES) No 2 IfNo, gotoA16
Yes 1 IfYes, gotoA4
Have you consumed any alcohol within the past 12 months? No 2 A2
Have you stopped drinking due to health reasons, such as a Yes 1 IfYes,gotoA16
negative impact on your health or on the advice of your doctor or A3
other health worker? No 2 IfNo,gotoA16
Daily 1
5-6 days per week 2
3-4 days perweek 3
During the past 12 months, how frequently have you had at 1=ordaivs Betiveek T 4 A4
least one standard alcoholic drink? ysp
1-3 days per month 5
(READ RESPONSES, USE SHOWCARD) Less than once a month 6
Never 7
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Yes

Have you consumed any alcohol within the past 30 days? No 2 IfNo, gotoAT3 A5
During the past 30 days, on how many occasions did you have Number A6
at least one standard alcoholic drink? Don't know 77
L1 f Zero, goto A13
During the past 30 days, when you drank alcohol, how many
standard drinks on average did you have during one drinking Number A7
occasion? Don't know 77
(USE SHOWCARD) L1 |
During the past 30 days, what was the largest number of Laraest number
standard drinks you had on a single occasion, counting all types g ‘ A8
of alcoholic drinks together? Don't Know 77
During the past 30 days, how many times did you have Number of times A9
six or more standard drinks in a single drinking occasion? Don't Know 77
Monday |1 | A10a
Tuesday || | A10b
During each of the past 7 days, how many standard drinks did
you have each day? Wednesday ||| A10c
(USE SHOWCARD) Thursday || | A10d
Friday |1 | A10e
Don't Know 77
Saturday || | A10f
Sunday || | A10g
Question Response Code
During the past 7 days, did you consume any homebrewed
alcohol, any alcohol brought over the border/from another Yes 1
country, any alcohol not intended for drinking or other
untaxed alcohol? A11
[AMEND ACCORDING TO LOCAL CONTEXT] No 2 IfNo,gotoA13
(USE SHOWCARD)
Homebrewed spirits, e.g. A2
On average, how many standard drinks of the following did moonshine  —1—1 a
you consume during the past 7 days? Homebrewed beer or wine, A2b
e.g. beer, palm or fruit wine L1
[INSERT COUNTRY-SPECIFIC EXAMPLES] Alcohol brought overthe - A12¢

border/from another country

52




(USE SHOWCARD)

Alcohol not intended for drinking,

e.g. alcohol-based medicines, A12d
Don't Know 77 perfumes, after shaves |
Other untaxed alcohol in the A12e
country I
Daily or almost daily 1
Weekly 2
During the past 12 months, how often have you found that you
were not able to stop drinking once you had started? BB 8 A13
Less than monthly 4
Never 5
Daily or almost daily 1
. . Weekly 2
During the past 12 months, how often have you fallgd .to do Monthly 3 A4
what was normally expected from you because of drinking?
Less than monthly 4
Never 5
Daily or almost daily 1
During the past 12 months, how often have you needed a first Weekly 2
drink in the morning to get yourself going after a heavy drinking Monthly 3 A15
session? Less than monthly ~ 4
Never 5
Yes, more than monthly 1
Yes, monthly 2
During the past 12 months, have you had family problems or Yes, several times but less than 3 A16
problems with your partner due to someone else’s drinking? monthly
Yes, once or twice
No
Diet
. Cod
Question Response o
In a typical week, on how many days do you eat fruit? Number of days D1
(USE SHOWCARD) Don'tKnow 77 L——  fZero days, goto D3
How many servings of fruit do you eat on one of those Number of servings D2
days? (USE SHOWCARD) Don'tKnow77 L1 |
In a typical week, on how many days do you eat Number of days D3
vegetables? (USE SHOWCARD) Don'tKnow 77 L—L—  fZero days, goto D5
How many servings of vegetables do you eat on one of Number of servings D4
those days? (USE SHOWCARD) Don'tknow77 L1 1
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Very important 1
Somewhat important

. is lower] in your diet? D5
How important to you is lowering the salt in your diet? Notatallimportant 3
Don'tknow 77
Yes 1
Do you think that too much salt or salty sauce in your No 2 D6

diet could cause a health problem?

Don't know 77

Physical Activity

Question Response
Does your work involve vigorous-intensity activity that causes
large increases in breathing or heart rate like [carrying or lifting Yes 1
heavy loads, digging or construction work] for at least 10
inut ti ly?
minutes continuously No 2 IfNo,gotoP4

[INSERT EXAMPLES] (USE SHOWCARD)

In a typical week, on how many days do you do vigorous-

Number of days

intensity activities as part of your work? L1
How much time do you spend doing vigorous-intensity activities ) Ll . L1
at work on a typical day? Hours : minutes '
hrs mins
Does your work involve moderate-intensity activity, that causes Yes 1
small increases in breathing or heart rate such as brisk walking
[or carrying light loads] for at least 10 minutes continuously?
[INSERT EXAMPLES] (USE SHOWCARD) No 2 IfNo,gotoP7

In a typical week, on how many days do you do moderate-

intensity activities as part of your work? Number of days L1
How much time do you spend doing moderate-intensity activities ) 1 1. L1
at work on a typical day? Hours : minutes '
hrs mins
How much time do you usually spend sitting or reclining on a
typical day? Y Yo S S Hours : minutes ~ L——1: L1 1
hrs mins
Section-6: 24-Hour Dietary Assessment Tool
Date Time Food item | Quantity in | Quantity in | Total
local terms* | measurable | Amount of
terms Energy in
food
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*Quantity in local terms
e 1 cup=250ml
e 1 kuti=300g
1 chiratta = 1509
1 ladle(thavi)= % cup
1 glass= 250ml
1 teaspoon= 5.69g
1 tablespoon=17.07g

Section-7- Assessment of practice of unwholesome diets and regimens- Checklist

Rice ladle(thavi)= 124g

Food articles/regimens

Examples in
contemporary settings

Remarks

Atilavana(excessive intake
of salt)

Salt predominant foods like
pickles,  papad, chips,
bhelpuri, namkeen used in
excess quantities.

Atiamla(excessive intake

Fermented products,

of sour foods) pickles, bhelpuri, sour fruit
juices, sauces like tomato
sauce, excess intake of
preserved  foods, curd,
buttermilk, lemon juice,
vinegar, alcohol, sauce,
squashes.

Virudhahara (Incompatible e Sprouted

food vegetables/grains

with meat,

e milk with meat,
honey with meat,
black

e gram with meat,
lotus stem  with
meat,

55




radish with meat,

jaggery with meat,

e milk or honey with
leafy vegetables,

e curd with chicken,
honey heated in any

e form or taken with
hot water, alcohol

e with kheer, fish with

jaggery or sugar

Guru annapana (Hard

to digest foods)

Pizza, cheese mixed foods,
bakery products, kidney
beans, paneer etc,

food items prepared m ainly
from black gram such as
dosa, idli, vada;

beef, pork; food prepared
from flour. Regular intake of
meat products

Intake of milk shakes, kheer
etc.

Snigdha Annapana

(oily/unctuous foods)

Excessively oily foods such
as biriyani, fried oily foods,
meat soups, sweets made of
excess ghee, milk etc such
as kheer

Ati dravapana
(excessive intake of

liquid foods)

Drinking excess quantity of
water/ juices/madya/ soft
drinks/ milk / liquid foods
like rasam/sambhar more
than needed for the body.

Sneha ati sevanam

(excessive consumption of
oil and fats)

Excessive intake of ghee for
medical purposes or as part
of diet.

Asatmya ahara

(Uncongenial foods)

Foods which are not suitable
to prakriti, Desa (native to
the place) such as fruits of
foreign origin, eating food
which is not native to the
area such as Chinese food,
pasta or pizza, soybean etc
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Gramya - anupa
audaka mamsa with
milk (domestic,
marshy animal meat

with milk

Non vegetarian food with
milk, ice cream along with
non-vegetarian food, milk
products with meat etc.

Dishes like butter chicken

Day sleep

Habit of regularly indulging
in day sleep other than
greeshma ritu (summer)

Vega dharana

Suppression of natural
urges

Flatus
Faeces
Urine
Sneezing
Thirst
Hunger
Sleep
Cough
Breathing on
exertion.
Yawning
e Tears

e Vomiting

Wake up time

Oral hygiene

Abhyanga (oil massage)

With medicated oil/not

Vyayama

Duration

Section-8: Biochemical Test values

FBS

Total Cholesterol
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7.2- Interview schedule (Malayalam)
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7.3: Participant information sheet (English)

Dear Sir/Madam,

Namaskaram, | am Balasankar J M, studying Masters of public health (MPH) at Achutha
Menon Centre for Health Science Studies, Sree Chitra Tirunal Institute for Medical
Sciences and Technology, Trivandrum. As part of the course requirement, 1 am
conducting a home-based observational study titled “A STUDY ON SELECTED
AYURVEDIC BELIEFS IN FOOD INTAKE AND NON-COMMUNICABLE
DISEASE RISK FACTORS LIKE HYPERTENSION, DIABETES, OBESITY AND
DYSLIPIDEMIA, AMONG MIDDLE-AGED ADULTS IN A RURAL POPULATION
IN SOUTH KERALA”. | am contacting you to kindly participate in this research study.
This information sheet and consent form may contain terms and information that you may
not follow. Please feel free to ask me if any term/s or information is not clear.

Purpose and nature of the study

The study aims to study the dietary patterns of middle-aged adults and its correlations
with selected NCDs like Diabetes Mellitus, hypertension, obesity and dyslipidemia and
the perceptions and practices of traditional home remedies among them. In this study, the
dietary patterns of middle-aged adults are identified and guided accordingly to reduce
their risk of developing NCDs. This study is being conducted by me as Principal
Investigator (PI) under supervision of Dr Biju Soman, Professor at Achutha Menon
Centre for Health Science Studies, Sree Chitra Tirunal Institute for Medical Sciences and
Technology, Trivandrum. The ethics approval for this study has been obtained from
Institutional Ethics Committee of Sree Chitra Tirunal Institute for Medical Sciences and
Technology.

A total of 369 participants from 23 wards of Nedumpana panchayath are chosen through
cluster sampling.

Procedure

I would like to collect the data through an interview schedule that will take about 30
minutes of your valuable time. You will be asked questions related to social, economic
status and lifestyle, 24-hour diet pattern, knowledge of Ayurvedic dietary
recommendations. Questions inquiring about history of any chronic illness like diabetes,
hypertension, depression etc. will also be asked. There will also be physical examination
to check your height, weight, pulse and BP. 5ml of blood will be collected from ante-
cubital vein (side according to participants’ preference) with the help of a para-
medical staff (volunteers of Saanthwanam team- A Kudumbasree initiative for
health sector with trained volunteers for home-based checking for height, weight,
BP, Blood glucose and cholesterol. The blood will be collected in fasting.
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Why have you been selected?
The inclusion criteria specified in the study has been met.
Voluntary participation

In this study, your participation is purely voluntary. You are free to take your own time
to answer the question and if you are not willing, you can ask me to skip the question.
You have the complete right to withdraw your participation from the study at any time
during the interview.

Possible disadvantages and risks of taking part

Participation in the study imposes no risk to your health. One of the rare risks may be loss
of confidentiality. We have taken measures to minimize the risks; however, you would
be asked questions, which you may find personal in nature such as questions about your
behaviour, disease/s you are suffering etc. which may make you uncomfortable. In such
case you are free to take time to answer or if you are not willing to answer, you can ask
me to skip the question. If still you are not willing to answer further, you will be free to
terminate the interview without any obligation.

Possible benefits of taking part

Though there might not be direct benefit for you from this study rather than knowing your
BP and BMI, the information you share will be useful for making possible interventions
in future. The results of the study can be helpful in further research and policy making. |
assure you that all information that you will be sharing with me will be highly confidential
and only used for research and publication purposes.

For any clarification regarding the study, you can contact me and for any queries on the
authentication of this study, you can contact the Member Secretary, Institutional Ethics
Committee (IEC) of SCTIMST.

Cost and financial benefit

There will be no costs to participate in this study and will not be paid for your participation
in this study.

Confidentiality

All information related to you will be kept confidential and at no stage, your identity will
be revealed. A respondent identification number will be assigned to each participant that
will help to maintain the strict confidentiality of the data collected. Access to respondent
identification number will be restricted to those analysing the data only. Participant
confidentiality will be safe guarded during and after the study.

Withdrawal from the study:

Your participation in the study will be completely voluntary. You are free and have right
to withdraw during the interview at any time. There will be no penalty for withdrawal or
not participating in the study.
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Results of the research study

Results will be published in Dspace SCTIMST. At no point, individual data will be

published.

Contact information

If you have any research related questions or you would like to verify my credentials, you
may contact me or member secretary of our institute’s ethics committee at the following

address:

Dr. Balasankar J M
E-Code: 7807

MPH student, AMCHSS,
SCTIMST, Trivandrum
Ph: 9995908559

Email: baluattingal93@sctimst.ac.in
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Dr. Srinivasa Gopala
Member secretary
Institutional Ethics Committee
SCTIMST, Trivandrum

Ph: 0471- 2524689

Email: iec.mem.sec@sctimst.ac.in



mailto:iec.mem.sec@sctimst.ac.in

7.4: Consent form (English)

CONSENT FORM

I have read/been read out the
information in the information sheets. The nature of the study and my involvement has
been explained and all my questions have been answered satisfactorily. By signing/
putting thumb impression, | confirm that | understand what will be expected of me and
that I am willing to participate in this study. I understand that participation in the study is
voluntary and that 1 am free to withdraw at any time, without giving any reason. |
understand that my identity will not be revealed in any information released to third
parties or during publishing of data. | have been informed who should be contacted if the
need arises. | have been given a copy of the information sheet and consent form for my
record. | agree in giving my contact details to the Santhwanam worker and also for giving
blood sample in fasting.

Place:
Date:
Signature of the participant:

Signature of the researcher
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7.5: Participant Information Sheet (Malayalam)
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ANNEXURE-7.6: Consent form (Malayalam)
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7.7: IEC Approval letter

j Rrea=ag¥ - §]4099, BV, sfear
SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND TECHNOLOGY, TRIVANDRUM

Thiruvananthapuram - 695 011, Kerala, India
(An Institute of National Importance under Govt. of India)

Grams : Chitramet, Phone : +91-471-2443152, Fax:: 1+91-471-2550728 / 2446433, E-mail : sct@sctimst.ac.in, Website : www.sctimst.ac.in

Institutional Ethics Committee
(IEC Regn No. ECR/189/Inst/KL/2013/RR-21)

SCT/IEC/1817/JANUARY/ 2022 02.03.2022

Dr. Balasankar JM
MPH Student, AMCHSS

SCTIMST, Thiruvananthapuram

Dear Dr. Balasankar,

The Institutional Ethics Committee held on 5™ February, 2022, reviewed and discussed your application
to conduct the study titled “A STUDY ON SELECTED AYURVEDIC BELIEFS IN FOOD INTAKE & NON-
COMMUNICABLE DISEASE RISK FACTORS LIKE HYPERTENSION, DIABETES, OBESITY &
DYSLIPIDAEMIA AMONG ADULTS IN A RURAL POPULATION IN SOUTH KERALA" (IEC/1817)".

The following members of the Ethics Committee were present at the meeting held on 5"
February, 2022.
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SL. | Member Name Highest Degree Gender | Scientific /Non Affiliation
No. Scientific with
Institution(s)
1: Smt. Sathi Nair MA (English Female | Lay Person No ‘
Literature)
2. | Dr.Pradeep S MBBS, MD Male | Basic Medical No
: Scientist
3. | Adv. Priya Kaimal LLM, MBL Female | Legal Expert No
4. |.Dr. Manikandan.S MBBS,MD,PDCC Male Clinician Yes |
5. Dr. Narayanan Namboodiri. K K MBBS,MD,DM Male Clinician Yes
6. Dr. Biju Soman MBBS,MD, DPH, Male Basic Medical Yes
MSc, DLSHTM Scientist
7 Dr. Srinivas G PhD Male Basic Medical Yes
Scientist
(Member
Secretary)
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SCT/IEC/1817/JANUARY-2022
The following documents were reviewed:

Original submission

Checklist Form

Covering letter addressed to the Chairman, IEC, SCTIMST dated 12.01.2022

Responses/Amendments made based on the Reviewer's comments
IEC Application Form

1:

2.

3.

4.

5. Research Proposal
6. Questionnaire in English and Malayalam

Z Participant Information Sheet and Consent Form in English and Malayalam
9

1

CV of Principal Investigator and Guide
Declaration Form

0. SRC Recommendation

Revised submission

Checklist Form

Responses/Amendments made based on the Reviewer's comments

Covering letter addressed to the Member Secretary, IEC, SCTIMST dated 25.02.2022
Copy of IEC Recommendation letter dated 21.02.2022

IEC Application Form

Research Proposal

Questionnaire in English and Malayalam

Participant Information Sheet and Consent Form in English and Malayalam

. CV of Principal Investigator and Guide

10. Declaration Form

11. Letter from Ms. Girjjakumary, President, Nedumpana Gram Panchayat, Kollam.

©CoONOO AN =

IEC Decision

The IEC approved the conduct of the study in the present form.

Remarks:

The Institutional Ethics Committee expects to be informed about the progress of the study, any SAE

occurring in the course of the study, any changes in the protocol and patient information/informed
consent and asks to be provided a copy of the final report.

There was no member of the study team / Guide who participated in voting / decision making
process. The ethics committee is organized and operated according to the requirements of Good
Clinical Practice and the requirements of the Indian Council of Medical Research (ICMR).

Sincerely,

Dr. G. Srinivas
Member Secretary, IEC

INSTITUTIONAL ETHICS
COMMITTEE (EC)
MEMBER SECRETARY
INSTITUTIONAL ETHICS COMMITTEE (IEC)
SCTIMST, THIRUVANANTHAPURAM
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