icm|NCDIR 3

o INDIAN COUNCIL OF NATIONAL CENTRE FOR DISEASE { y 1 % )
o MEDICAL RESEARCH INFORMATICS AND RESEARCH L@/
}75;'{ g
Impacting NCD Public Health Actions and PoliCies L\\K\S YEARS OF MINISTRY OF HEALTH & FAMILY WELFARE
Collaborate Innovate Inspire SHE MAHATMA GOVERNMENT OF INDIA

NATIONAL
NONCOMMUNICABLE DISEASE
MONITORING SURVEY

(NNMS) 2017-18







%

RIRCN

(L)icMIINCDIR

S
H
E\e=lil
INDIAN COUNCIL OF NATIONAL CENTRE FOR DISEASE
MEDICAL RESEARCH INFORMATICS AND RESEARCH

AR

Impacting NCD Public Health Acrnons_and Policies MINISTRY OF HEALTH & FAMILY WELFARE
Collaborate Innovate Inspire GOVERNMENT OF INDIA

NATIONAL NONCOMMUNICABLE
DISEASE MONITORING SURVEY
(NNMS) 201718

Bengaluru, India

2020




This report was prepared by the Indian Council of Medical Research - National Centre for
Disease Informatics and Research, through funding from Ministry of Health and Family Welfare,

Government of India.

Published by:
Director, ICMR-National Centre for Disease Informatics and Research,
Bengaluru - 562 110.

www.ncdirindia.org

Edition: Version 1.0, 2020

ISBN: 978-93-5437-034-2

©Indian Council of Medical Research - National Centre for Disease Informatics and Research

The contents of this publication may be reproduced and redistributed in whole or in part,
provided the contents are not altered and full acknowledgment is given to ICMR-NCDIR as per

Citation.

Suggested citation: ICMR-NCDIR, National Noncommunicable Disease Monitoring Survey

(NNMS) 2017-18, Bengaluru, India.




TABLE OF CONTENTS

SI. No | Contents Pg.No
i Messages vii
i Foreword XV
iii Acknowledgement xvii
iv List of abbreviations 1
v List of tables 2-5
vi List of annexure tables 6-14
vii List of figures 15-17
viii | List of definitions 18 - 24
ix Executive summary 25-32
Chapter 1: Background, Rationale and Objectives 33-48
1.1 Background 34
1.2 Rationale for National NCD Monitoring Survey 44
1.3 Mandate and scope of the survey 44
1.4 Survey objectives 45
1.5 References 46
Chapter 2: Methodology and Data collection 49 - 66
2.1 Target study population 50
2.2 Sample size and design 50
2.3 Field survey procedure 55
24 Survey preparation 56
2.5 Survey instruments 61
2.6 Data collection 65
2.7 Quality assurance measures 66




Chapter 3: Data management and analysis 67 - 68
31 Questionnaire, software development & handheld devices 68
3.2 Data management 68
3.3 Weighting of data 68
34 Statistical analysis 68

Chapter 4: Survey results 70 - 149

Section 4.1: Characteristics of households and respondents 71-78

4.1.1 | Sample coverage and survey response rates 72
4.1.2 | Household characteristics 74
4.1.3 | Individual respondent characteristics 76

Section 4.2: NCD risk factors - adults (18-69 years) 79 -106
4.2.1 | Tobacco use 80
4.2.2 | Alcohol use 85
4.2.3 | Diet 89
4.2.4 | Physical activity 94
4.2.5 | Physical measurements 97
4.2.6 | Biochemical measurements 102
4.2.7 | Composite risk assessment 104

Section 4.3: NCD risk factors - adolescents (15-17 years) 107 - 120
4.3.1 | Tobacco use 108
4.3.2 | Alcohol use 111
4.3.3 | Diet 113
4.3.4 | Physical activity 115
4.3.5 | Physical measurements 117
4.3.6 | School/college related information 118

Section 4.4: Health seeking behaviours and managementindicators (30-69 years) | 121-132
4.4.1 | Raised blood glucose 122
4.4.2 | Raised blood pressure 124
4.4.3 | Reported raised cholesterol 127




4.4.4 | Cardiovascular conditions 129

4.45 | Cancer screening 130

4.4.6 | Drug therapy and counselling for CVD risk 132
Section 4.5: Health system response indicators 133-146

4,5.1 | Public primary health care facilities 134

4,5.2 | Public secondary health care facilities 138

4.5.3 | Private primary health care facilities 144
Section 4.6: Yoga practices among adults (18-69 years) 147 - 149
Chapter 5: Recommendations 151 -152
Chapter 6: Annexures 153 - 251

A Annexure 01 - KISH table selection of adults (18-69 years) 154

B Annexure 02 - Mapping and Listing - Definitions 156

C Annexure 03 - Sample weights 157

D Annexure 04 - Survey result annexures 161
List of NNMS collaborators 252 - 265

A National Technical Working Group 252

B Members of NNMS core working group 253

c NNMS Central laboratory working team 253

D Survey Implementing agencies 254

E ICMR - NCDIR coordinating unit 265




vi



File No.T.21020/56/2018-NCD-II/NPCDCS 624

1/3322227/2020 .
£ o3 31 g ada
g _ees Dr Harsh Vardhan
e o gt e vd afar we, e ai et
an o a gedt st sh, iR wwaR
Union Minister for Health & Family Welfare,
HEDI A2, JAD1 ™ , Aq®l fasam Science & Technology and Earth Sciences
Sabka Saath, Sabka Vikas, Sabka Vishwas Ciscniakiof Lt

Message

It gives me pleasure to note that the report of the “National Non- Communicable
Disease (NCD) Monitoring Survey (NNMS)” conducted with the support of Ministry of
Health and Family Welfare by the Indian Council of Medical Research (ICMR) -
National Centre for Disease Informatics & Research (NCDIR), Bengaluru is being
released.

The country is facing epidemiologic transition towards NCD and their occurrence
in younger age groups amongst the poorer sections of the society remains a matter of
concern demanding greater attention.

The Government has accorded highest policy priority to address NCDs by
implementation of National Programme for Prevention and Control of Cancer, Diabetes,
Cardiovascular Diseases and Stroke (NPCDCS); putting in place the National NCD
Monitoring Framework; National NCD Action Plan; National NCD Multi-sectoral Action
Plan, and providing comprehensive health care through Ayushman Bharat.

The NNMS is an important step towards strengthening surveillance of NCDs and
their determinants and | am sure that it will bring out critical data on various aspects of
NCDs including prevalence of its risk factors at the national level. The data will not only
provide baseline for measuring future progress but also facilitate implementation of
National NCD Multi-sectoral Action Plan engaging relevant key stakeholders.

Ministry of Health and Family Welfare is committed to NCD control and would
continue to extend all possible support for implementation of findings of the survey and
assessments.

| extend all my good wishes and hope the data will be useful to provide
significant insights that will help in control of NCDs. /

Harsh Vardhan)

Prafaw: 348,v-%w, i wad, 7§ Reeh - 110011+ Office: 348, A-Wing, Nirman Bhawan, New Delhi - 110011

Tele.: (0): +91-11-23061661, 23063513 + Telefax : 23062358+ E-mail : hfwminister@gov.in, hfm@gov.in
frare: 8, dfw sl wmf, ¢ Rweft - 110011 «Residence: 8, Tees January Marg, New Delhi - 110011
Tele.: (R): +91-11-23794649+« Telefax : 23794640
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I am happy to note that findings of the National NCD Monitoring Survey:
2017-18 conducted by the ICMR National Center for Disease Informatics and
Research, Bengaluru, have become available. Being a survey conducted on a
national sampling framework, it provides a useful snapshot on NCD risk factors,
morbidity patterns, and the required health response.

Findings of the report will be utilised for planning and programmatic actions
to address the growing burden of Non communicable Diseases in the country. The
results will be relevant to take forward the multi-sectoral actions towards
prevention of NCDs, since most of the work needs to be done outside the health
sector. '

For continuous monitoring of health indicators relating to NCDs, this
survey is a foundation stone towards strengthening surveillance of NCDs. Only
based on reliable and continuous information, relevant and timely actions can be
taken.

I would like to see the strengthening of such initiatives with wider
collaborations with stakeholders to improve policy and programs.

[ 3

(Ashwini Kumar Choubey)

Office : 250, 'A' Wing,

Nirman Bhavan, New Delhi-110 011
Tel. : 011-23061016, 011-23061551
Telefax : 011-23062828

E-mail : moshealth.akc@gov.in

Residence :

30, Dr. APJ Abdul Kalam Road,
New Delhi - 110003

Tel. : 011-23794971, 23017049
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Government of India

QI@QT 'FLETU]', R IERY Department of Health and Family Welfare

Ministry of Health and Family Welfare

RAJESH BHUSHAN, IAs
SECRETARY

MESSAGE

India faces a rising burden of Non-Communicable Diseases (NCDs), across all
sections of society along with their escalating risk factors. The existing health systems
therefore need to meet this ever increasing challenge of NCDs. High out-of-pocket
expenditure and financial burden, on account of this preclude optimal health care for the
people. The Government of India and the Ministry of Health are responding through a
slew of policy and programmatic measures to strengthen various interventions to tackle
NCDs. These include National Program for Prevention and Control of Cancer, Diabetes,
Cardiovascular Diseases and Stroke (NPCDCS), National Health Policy, National
Tobacco control program, National NCD monitoring framework, National NCD Multi-
Sectoral Action Plan, and Ayushman Bharat. Within the NPCDCS, screening for
hypertension, diabetes and cancers of breast, cervix and oral cavity has been rolled out
throughout the country.

Recognising the need to measure all these efforts across the country and be able
to assess progress being made towards achieving targets on NCDs, the Ministry of
Health and Family Welfare supported the ICMR National Center for Disease Informatics
and Research, Bengaluru as the nodal agency for undertaking the National NCD
monitoring survey. This comprehensive survey covers various aspects of the NCD
monitoring framework and multi-sectoral action plan. The protocols, tools and expert
capacities developed during this exercise will be helpful for doing similar surveys at state
levels also. | am confident that the results of the survey will be extremely useful from

policy and program perspectives.

Place : New Delhi (Rajesh Bhushan)
Date :2-12-2020

Room No. 156, A-Wing, Nirman Bhawan, New Delhi-110 011 L
Tele : (0) 011-23061863, 23063221, Fax : 011-23061252, E-mail : secyhfw@nic.in
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Organlzatlon

India

MESSAGE

Noncommunicable diseases (NCDs) are the leading cause of death in the world. The
four main NCDs — cardiovascular disease, cancer, chronic lung diseases and diabetes — Kill
three in five people worldwide. In India, the four main NCDs accounts for nearly 57% of
premature deaths. The rise of premature deaths due to NCDs has been driven primarily by four
major risk factors: tobacco use, physical inactivity, the harmful use of alcohol and unhealthy
diets. NCDs pose devastating health consequences for individuals, families and communities,
and threaten to overwhelm health systems. The socioeconomic costs associated with NCDs
make the prevention and control of these diseases a major development imperative.

Premature deaths from NCDs can be prevented by designing effective policies, targeted
actions and proactive engagement in health and related sectors. Availability of reliable data on
NCDs and their determinants will form the very building blocks to formulate an effective
response towards the prevention and control of NCDs. Hence, strengthening capacity to collect,
analyse and communicate data is critical for advocacy, policy development and guiding national
actions.

The significance of strengthening monitoring and surveillance systems to track social
disparities in vulnerability to NCDs and their risk factors was highlighted in the High-level
Political Declaration of United Nations General Assembly in 2011.The World Health
Organization (WHO) has been continuously working with Member States to strengthen
investments in monitoring and surveillance systems to improve the availability of high-quality
data on NCDs.

| am delighted to share that India was the first country globally to adopt the Global NCD
Monitoring Framework, define 10 targets and a wide range of indicators based on the country
context. The National NCD Monitoring Survey (NNMS) launched by the Ministry of Health &
Family Welfare (MoHFW) and Indian Council of Medical Research monitors the progress
towards the targets outlined in India’s National NCD Monitoring Framework.

WHO India congratulates India’s efforts in conducting the survey and developing the
much needed NNMS report, which provides valuable information on the health system’s
capacity and distribution of NCD risk factors among adults and adolescents. We are confident
that the report will give new impetus to the implementation of the National Multisectoral Action
Plan for Prevention and Control of NCDs 2017-2022 and NCD interventions outlined in India’s
National Health Policy, 2017. We stand committed to supporting the government in stepping up
sustained and coordinated actions to reduce the burden of NCDs, promote good health and
wellbeing.

rrlirany” /4 Vo ke
/
/

Dr Roderico H Ofrin
WHO Representative to India

532, A - Wing, Nirman Bhawan, Maulana Azad Road, New Delhi 110 011 | Tel: 91-11- 66564800 | Fax: 91-11-23062450; 26162996
www.searo.who.inVIndia

Xiii



Xiv



INDIAN COUNCIL OF
MEDICAL RESEARCH

Serving the nation since 197

TRET (IN.) TR WS, e 4 ARHE Igffem= rgRiuT aRwe
), e, THRE (Gh), THIRE (€), T, IR STTHETT T4
THTYY, THUYATH, THUTUCE, THUCHRT, ThUAy, SLoad. AR U4 YRAR BT HATAHT
R SR A, wiEATRET e, SR TR
W@Wﬂwﬁ 7% el - 110 029
e W A . . "
' ' Indian Council of Medical Research
Prof. (Dr.) Balram Bhargava, padma shri Department of Health Research
MD, DM, FRCP (Glasg.), FRCP (Edin.), Ministry of Health & Family Welfare
FACC, FAHA, FAMS, FNASc, FASc, FNA, DSc Government of India
Secretary to the Government of India V. Ramalingaswami Bhawan, Ansari Nagar
Department of Health Research New Delhi - 110 029

Ministry of Health & Family Welfare &
Director-General, ICMR

FOREWORD

Non-communicable Diseases (NCDs) accounted for nearly 65% of all deaths in the country and has
surpassed several communicable diseases, maternal and child related deaths. India faces a rising burden
of Non-communicable Diseases across all sections of society along with their escalating risk factors. The
existing health systems are overburdened and overstretched to meet this huge demand. High out of
pocket expenditure and financial burden preclude optimal health care for the people. The Government of
India and the Ministry of Health are responding through a slew of policy measures to enable adequate
ways to tackle NCDs- National Program for Prevention and Control of Cancer, Diabetes, Cardiovascular
Diseases and Stroke (NPCDCS), National Health Policy 2017, National Tobacco control program, National
NCD monitoring framework and NCD action plan 2025, adaptation of Sustainable Development Goals
2030, National NCD multi-sectoral action plan 2030, Ayushman Bharat and Pradhan Mantri Jan Aarogya
Yojna, the Health and Wellness Centers and many more. Screening for hypertension, diabetes and cancers
of breast, cervix and oral cavity, tertiary cancer care scheme/state cancer institute scheme have been
rolled out and are gaining momentum. The Department of Health Research and the Indian Council of
Medical Research have responded with several research activities to address the rising burden of NCDs in
the country.

Recognizing the need to measure all these efforts across the country and be able to assess progress being
made towards achieving targets on NCDs, the Ministry of Health supported the ICMR National Center for
Disease Informatics and Research, Bengaluru as the nodal agency for undertaking the National NCD
Monitoring Survey (NNMS) during 2017-2018. This comprehensive survey covers various aspects of the
National NCD Action Plan and NCD Monitoring Framework. The NNMS — 2017-18 uniquely involved a large
number of diverse stakeholders, covered topics ranging from NCD risk factors, diseases, health systems
response, covered adults (18-69 years) and adolescents (15-17 years) in urban and rural areas of the
country based on a robust national sampling framework. Standard global tools were adapted to meet our
requirements. It has developed protocols and capacities for undertaking similar surveys at state levels
also. The results will be useful from policy and program perspectives, especially to augur multi-sectoral
actions.

The Department of Health Research, Ministry of Health & Family Welfare, Govt of India would continue
its support for strengthening surveillance of NCDs and their risk factors through various mechanisms in
order to inform policy and program development and their implementation.

(Balram Bhargava)

Tele.: 26588204, 26589620, Fax (Off.) : 91-11-26588662, E-mail: secy-dg@icmr.gov.in
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LIST OF DEFINITIONS

1. Household characteristics

Type of house was defined based on roof, floor and walls. Pucca houses were those made with
high quality materials throughout, including the floor, roof, and exterior walls, semi-pucca
houses were those that used partly low-quality and partly high-quality materials and kachha

houses were made from mud, thatch, or other low-quality materials.

2. | Toiletfacility included own or shared flush or pit toilets.

3. | Solid fuels included coal/lignite/charcoal/wood/straw/shrubs/grass/agricultural crop

waste/dung cakes as fuel for cooking.

4. | Clean energy sources included electricity, LPG/natural gas and biogas as sources of energy

for cooking.

2. Tobacco use - adults and adolescents

1. | Never tobacco users were defined as those who had never smoked/used smokeless tobacco in

their lifetime.

2. | Currenttobacco use was defined as use of any form of tobacco (smoke and/or smokeless) in the

last 12 months preceding the survey.

3. | Current daily tobacco use was defined as use of any form of tobacco (smoke and/or smokeless)

daily over the last 12 months preceding the survey.

4. | Past tobacco use was defined as use of smoke and/or smokeless tobacco in the past either daily

or occasionally prior to 12 months preceding the survey.

5. | Exposure to second hand smoke was defined as those who reported being exposed to tobacco
smoke on one or more than one occasion due to someone smoking tobacco close by either at

home/workplace (closed areas)/during travel in car/bus/train/metro etc., in the past 30 days.

6. | Ever user/experimented tobacco were defined as those who ever tried or experimented with

consumption of any form of tobacco (smoked and/or smokeless) in their lifetime.

3. Alcohol use - adults and adolescents

1. | Lifetime abstainers were defined as those who had never consumed one or more drink of

any type of alcohol in their lifetime.

2. | Ever consumed were defined as those who consumed any alcoholic products (such as beer,

wine, whisky, locally prepared alcohol etc.) at least once in their lifetime.
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Current alcohol use was defined as consumption of alcohol in the last 12 months preceding the
survey.

Onestandard drink was defined as the amount of ethanol in a standard glass (with net pure alcohol

content of 10 gm) of beer, wine, fortified wine such as sherry and spirits.

Heavy episodic drinking in adults (18-69 years) was defined as those engaged in consuming
six or more standard drinks (60 grams) in a single drinking occasion over the past 30 days.

Heavy episodic drinking in adolescents was defined as those engaged in five or more standard
drinks of alcohol for boys and four or more for girls in a single drinking occasion over the past
30 days.

Unauthorized sources of alcohol use were defined as those who consumed either
smuggled/untaxed, home brewed, illegally brewed and alcohol not intended for drinking such as

alcohol-based medicines, perfumes, after shaves or any other untaxed alcohol over the last 7 days.

Source of alcohol was defined as the consumption of alcohol bought from any one of the
following sources over the last 30 days; bought from store/shop/street vendor; gave money to

someone else to buy; got it from friends; got it from family; stole it or got it without permission

and some other way.

4. Diet - adults and adolescents

One standard serving of fruits and/or vegetables is equivalent to 80-100 grams.

The quantity of intake was measured by servings; for vegetables this refers to one cup of raw,
leafy green vegetables (spinach, salad etc.), half cup of other vegetables, cooked or raw
(tomatoes, pumpkin, beans etc.), or a half cup of vegetable juice.

For fruits, this refers to one medium-sized piece of fruit (banana, apple etc.) or a half cup of
raw, cooked or canned fruit or a half cup of juice from a fruit (not artificially flavored). Fruit juice
and/or vegetable juice included fresh juice made at home/shop.

Inadequate consumption of fruits and/or vegetables was defined as proportion who ate less than

five servings of fruit and/or vegetables on an average per day.

5. Physical activity — adults and adolescents

Metabolic equivalent (MET) is the ratio of a person's working metabolic rate relative to the
resting metabolic rate. One MET is defined as the energy cost of sitting quietly and is equivalent to

a caloric consumption of 1 Kcal/Kg/Hour.

Insufficient physical activity in adults was defined as proportion of adults aged 18-69 years
who spent <150 minutes of moderate-intensity physical activity per week* OR <75 minutes
of vigorous-intensity physical activity per week* OR
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an equivalent combination of moderate-and-vigorous intensity physical activity accumulating
<600 MET- minutes** per week.

Minutes of physical activity accumulated over the course of a week for a minimum duration of at least 10 minutes was
also used.
*Weekly minutes calculated by multiplying the number of days on which vigorous/moderate activity is done by the

number of minutes of vigorous/moderate activity per day.

*Weekly MET-minutes is calculated by multiplying the weekly minutes of vigorous activity by 8 and the number of

weekly minutes of moderate activity by 4 and then adding these two results together.

Insufficient physical activity in adolescents was defined as proportion doing less than 60 minutes
of moderate to vigorous intensity physical activity daily, which is equivalent to <1680 MET-

minutes per week and calculated as [60 minutes X 4 MET X 7 days].

Moderate intensity physical activity included activities which took moderate physical effort and
made them breathe somewhat harder than normal. In context to adolescents this included

activities like dancing, gardening or playing cricket, kabaddi etc.

Vigorous intensity physical activity referred to activities which took hard physical effort, and which
made them breathe much harder than normal. In context to adolescents this included activities like

weightlifting in a gym, while running an errand at home, playing games like football etc.

Physical activity at work was defined as a combination of vigorous and moderate level activities

done at home and/or at workplace.

Physical activity during travel was defined as moderate level activities done while travelling either

by walk or use of cycle.

Leisure time activity was defined as a combination of vigorous (sports, fitness related or
recreational) and moderate (swimming, cycling, volleyball etc.) level activities done during

recreation time.

Sedentary physical activity included activities like sitting, reclining and watching
television, working on a computer, playing games in mobile/tablet, talking with friends, or
doing other sitting activities like knitting, embroidery etc. including time spent sitting in

school/college/office and excluding time spent sleeping.

Physical activity per day at school in adolescents, included those who reported doing any physical
activity (moderate or vigorous) for at least 10 minutes at a stretch either during assembly or
games/physical training period/free period or lunch break per day among those who attended

school during the last 1 year.
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6a. Physical measurements - adults

1. | Body massindex (BMI) was calculated by dividing weight in kilograms by height in meters square.

Classification of BMI
& BMI categories WHO cut-off (BMI) Asian cut-off (BMI)
Underweight <18.5 Kg/m? <18.5 Kg/m?
Normal 18.5 - 24.9 Kg/m? 18.5-22.9 Kg/m?2
Overweight 25.0 - 29.9 Kg/m? 23.0 - 24.9 Kg/m?
Obesity >30.0 Kg/m? >25.0 Kg/m?

3. | Central obesity in adults aged 18-69 years was defined as those with a waist circumference of

>90cm in males and >80cm in females (as per South Asia Pacific Guidelines).

4. | Raised blood pressure in adults aged between 18-69 years with a systolic blood pressure >140
mmHg and/or diastolic blood pressure =90 mmHg including those on medication for raised blood

pressure.

5. | Normal blood pressure in adults aged 18-69 years with systolic blood pressure <120 mmHg and

diastolic blood pressure <80 mmHg among those measured.

6. | Pre-hypertensionin adults aged 18-69 years with systolic blood pressure between 120-139 mmHg

or diastolic blood pressure between 80-89 mmHg among those measured.

7. | Hypertension Stage 1 in adults aged 18-69 years with systolic blood pressure between 140-159

mmHg or diastolic blood pressure between 90-99 mmHg among those measured.

8. | Hypertension Stage 2 in adults aged between 18-69 years with systolic blood pressure >160

mmHg or diastolic blood pressure =100 mmHg among those measured.

6b. Physical measurements - adolescents

1. | Overweight was >+1SD BMI for age and sex (equivalent to BMI 25.0 Kg/m?) as per WHO.

2. | Obesity was >+ 2SD BMI for age and sex (equivalent to BMI 30.0 Kg/m?) as per WHO.

7. Biochemical measurements - adults

1. | Normal fasting blood glucose in adults aged between 18-69 years with fasting blood glucose value

<100 mg/dl among those measured.

2. | Raised blood glucose in adults aged 18-69 years with fasting blood glucose value >126 mg/dl

including those on medication for raised blood glucose.
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Mean salt intake of population: Estimated using the spot urine samples for Sodium (Na), Potassium
(K) and Creatinine (Cr) excretion. Following which the INTERSALT equation with Potassium, was
applied to arrive at a value in mmol/L. This was multiplied with a constant of 2.54 and divided by

1000 to obtain the salt intake of population in grams. The equation is given below:
INTERSALT equation with Potassium

Men: 23 X (25.46 + [0.46 X spot Na (mmol/L)] - [2.75 X spot Cr (mmol/L)] - [0.13 X spot
K(mmol/L)] + [4.10 x BMI (Kg/m2)] + [0.26 X age (years)])

Women: 23 X (5.07 + [0.34 X spot Na (mmol/L)] - [2.16 X spot Cr (mmol/L)] - [0.09 X spot
K(mmol/L)] + [2.39 x BMI (Kg/m?2)] + [2.35 X age (years)] — [0.03 X age? (years)])

8. Composite risk assessment

1. | Clustering of risk factors included presence of >3 risk factors; daily tobacco use, inadequate
fruits and/or vegetable intake, insufficient physical activity, overweight (BMI >25.0Kg/m?2), raised
blood pressure and raised fasting blood glucose including those on medication among adults
aged 18-69 years.

2. | A 10-year Cardiovascular diseases (CVDs) risk of >30% was defined as per WHO/ISH prediction

charts for CVD risk for South-East Asia Region, according to the age (40-69 years), gender, systolic

blood pressure, current smoked tobacco use and diabetes (previously diagnosed/fasting blood

glucose concentration =126 mg/dl).

9. Health seeking behaviours and management indicators

1. | AYUSH here refers to consulting/obtaining medications for raised blood glucose, raised blood
pressure and raised cholesterol from any one of the following practitioners; Ayurveda, Unani,
Siddha and Homeopathy systems of medicine.

Raised blood glucose

2. | Awareness of raised blood glucose included all adults aged between 30-69 years with raised blood
glucose and who reported being diagnosed with diabetes either by a doctor or health worker.

3. On treatment included all those adults aged between 30-69 years with raised blood glucose and
were on medication (oral or insulin) on any one day in the last 2 weeks preceding the survey.

4, Control of blood glucose was when the fasting blood glucose values were <126 mg/dl among adults
aged between 30-69 years with raised blood glucose.
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Raised blood pressure

Awareness of raised blood pressure included all adults aged between 30-69 years with raised blood

pressure and who reported being diagnosed with hypertension either by a doctor or health worker.

6. On treatment included all those adults aged between 30-69 years with raised blood pressure and
were taking medication on anyone day in the last 2 weeks preceding the survey.
7. | Control of blood pressure was when the systolic blood pressure was <140 mmHg and diastolic

blood pressure <90 mmHg among those adults aged between 30-69 years with raised blood

pressure.

Reported Raised Cholesterol

8. | Raised cholesterol included all adults aged between 30-69 years, who reported being diagnosed as
having raised blood cholesterol either by a doctor or health worker.

9. On treatment included all those adults aged between 30-69 years with raised blood cholesterol
who were taking medication on any one day in the last 2 weeks preceding the survey.

10. | Adherence included all those adults aged between 30-69 years with raised blood cholesterol who
were on medication daily in the last 2 weeks preceding the survey.

Cardiovascular conditions

11. | Cardiovascular conditions diagnosed in a hospital which includes chest pain (heart related) or a
heart attack (angina) or a stroke (cerebrovascular accident).

Cancer Screening

12. | Screening for oral cancer was defined as any clinical oral examination done ever in both men and
women between 30-69 years by a healthcare professional for early signs of oral cancer.

13. | Screening for breast cancer was defined as any clinical breast examination done ever in women
>30 years of age by a healthcare professional for breast cancer.

14. | Screening for cervical cancer was defined as any screening tests done ever for cervical cancer in

women aged between 30-49 years, by means of either/and Visual Inspection with Acetic

Acid (VIA), pap smear or Human Papilloma Virus (HPV) test.

Drug therapy and Counselling to prevent heart attacks and Stroke

15.

Drug therapy among adults aged 40-69 years was defined as those taking medication for raised
blood glucose/diabetes, raised total cholesterol, or raised blood pressure or taking aspirin or

statins to prevent or treat heart disease.
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16.| Counselling among adults aged 40-69 years was defined as received advice from a doctor or other
health worker to quit or not to start the use of tobacco, reduce salt intake in diet, consume at
least five servings of fruit and/or vegetables per day, reduce fat in diet, start or do more physical

activity, maintain a healthy body weight or lose weight.

10. Health facility indicators

1. Essential medicines and technologies for NCDs as per WHO were defined as percentage of public

and private primary health care facilities based on the availability of the following:

All the medicines to be available are at least one of each “aspirin, a statin, an ACE inhibitor, diuretic, a

long acting calcium channel blocker, metformin, insulin, a bronchodilator and a steroid inhalant”.

All technologies to be available are at least one “blood pressure measuring instrument, weighing scale,

stadiometer, stethoscope, glucometer, glucostrips, urine strips”.

2. Essential medicines and technologies according to NPCDCS guidelines were defined as percentage

of public secondary health care facilities based on the availability of the following:

All the medicines to be available for major NCDs are at least one of each “hypoglycaemic agent, insulin,
anti-platelet agent, statin/cholesterol lowering drugs, ACE inhibitor, diuretic, nitrates, long acting
calcium channel blocker, beta blocker, drugs for shock and heart failure, bronchodilator, a steroid

inhalant, sedative/tranquilizer, local anaesthetic”.

All technologies related to major NCDs are at least one “glucometer, biochemical analyser, glucostrips,
urine strips reagents/kits for glucose test, reagents/kits for lipid profile, centrifuge, lancets, blood
pressure measuring instrument, weighing scale, stadiometer/wall markings for height, measuring tape,
stethoscope, cardiac monitor, defibrillator, ECG machine, 12-Channel stress ECG tread mill, ECG roll,
nebuliser and pulse oximeter, torch/examination light, vaginal speculum, x-ray machine, ultrasound
machine, CT Scan machine, haemoglobinometer, microscope, dental chair, dental mirror, 5% acetic acid

and cotton tipped swabs”.

11. Yoga Practices - adults

1. | Yoga practices among adults aged 18-69 years was defined as percentage who reported practicing
yoga [which includes activities like asana (sitting in a particular posture, which is comfortable and
which could be maintained steadily for long time), pranayam (breathing techniques which are
related to the control of breath or respiratory process) or meditation (a practice which helps in

concentration of the body and mind)].
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A. Introduction

India is undergoing a rapid health transition and facing a high burden of Noncommunicable Diseases
(NCDs). The total percent of deaths due to NCDs reported in 2018, by the World Health Organization
(WHO)" was 63%. With set time-bound national targets adopted by the Ministry of Health and Family
Welfare (MoHFW), Government of India, the country needs to monitor progress towards achieving the
National NCD monitoring framework and NCD action plan by 2025.” It would guide in policy making
and develop strategies for prevention and control of the 10 targets and 21 indicators (7able 1.1.2) for
NCDs.

The Government of India is committed to addressing the burden of NCDs in the country. The National
Programme on Prevention and Control of Cancer, Diabetes, Cardiovascular diseases and Stroke
(NPCDCS) launched in 2010, aimed at institutionalizing response to NCDs by setting up of state level
NCD cells and integrating it within the National Health Mission (NHM) framework. Thus, increasing the
momentum for prevention and management of major NCDs. The National Health Policy, 2017
recognized the pivotal importance of Sustainable Development Goals (SDGs) and the need to halt and
reduce the growing burden of NCDs in the country. The policy aimed to support an integrated approach
for screening and prevention of the most prevalent NCDs. Ayushman Bharat, which is flagship scheme
of Government of India is working towards strengthening the delivery of primary health care through
the establishment of Health and Wellness Centres as the platform. Against this backdrop, the Indian
Council of Medical Research (ICMR) was identified as the nodal agency for monitoring, evaluation and
surveillance under the national NCD monitoring framework. The National Noncommunicable Disease
Monitoring Survey (NNMS) was commissioned by MoHFW to provide information on key indicators to

measure progress towards achieving the National NCD targets.

NNMS was conducted during 2017-18 by ICMR-National Centre for Disease Informatics and Research
(NCDIR), Bengaluru as the Central Co-ordinating Unit (CCU) for implementation, coordination and
monitoring in partnership and collaboration with several institutions across the country. A National
Technical Working Group (TWG) was set up to guide the survey which was carried out by ten
implementing agencies. The objective of the survey was to generate national level estimates of key NCD
related indicators (risk factors and health system response) identified in the national NCD monitoring

framework.

B. Methodology

NNMS 2017-18 followed a multistage cluster sampling design covering the age range of 15-69 years.
The estimated sample size for the survey was 12000 adults (18-69 years) and 1700 adolescents (15-17
years). To cover the calculated sample size, the required number of households was 12000 equally
distributed among urban and rural areas in a total of 600 primary sampling units (PSUs). Twenty
households were selected in every PSU and among each household, one adult (using KISH method) and

all eligible available adolescents were included.
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The survey questionnaires were adapted from standard tools like WHO-STEPS, Global School Student
Health Survey (GSHS), Global Adult Tobacco Survey (GATS) - India, Global Youth Tobacco Survey
(GYTS), Integrated Disease Surveillance Project - NCD risk factor survey and WHO-Service Availability
and Readiness Assessment (SARA). Information on household characteristics, behavioural risk factors
(tobacco use, unhealthy diets, alcohol use and physical inactivity) was done by face to face interview
with adults and adolescents. Physical measurements (height, weight, waist circumference and blood
pressure) and biochemical measurements (fasting blood glucose and spot urine analysis for urinary
sodium), history of raised blood pressure, raised blood glucose, raised cholesterol and cardiovascular
diseases (CVDs) were obtained only for adults. Anthropometry (height and weight) and school/college
related information were specifically captured for adolescents. The survey also addressed the
awareness levels and attitudes towards the risk factors. The health facilities (one each of public primary,
community health centres, district and primary private hospitals) within and near to the PSUs were

included in the survey sample.

The survey was approved by the ICMR-NCDIR institutional ethics committee (IEC) and the respective
survey implementing agencies IECs. Informed consent was obtained for all subjects aged 18-69

years, while assent was obtained from the adolescent along with parental consent.

Data were collected electronically using personal digital assistants (PDAs) and cleaned using /BM
Statistical Package for the Social Sciences (SPSS) for Windows version 22.0. The cleaned data was
weighted and analysed in STATA 14.1 using complex survey analysis. The results have been presented

in descriptive statistics as mean and proportions with 95% confidence interval (CI).

C. Results

C.1 Participation and response

The response rates for the survey were, household 95.5% and adults 96.3%. The response rates for
biochemical testing among adults for fasting blood glucose was 89.5% and urinary sodium estimation
was 85.7%. The adolescent response rate was 93.2%. A total of 537 public primary care facilities, 415
community health centres (CHCs) and 335 districts hospitals (DHs) serving the selected PSUs were
surveyed in the public health care system. Besides, 512 private primary care facilities were surveyed in

the same PSUs.

C.2 Household characteristics

Of the total number of households (N = 10659) surveyed, 45.1% were pucca houses, 38.2% of rural
households had no access to a toilet facility. More than two-third (69.6%) of the households used solid
fuels for cooking, with a proportion of 86.5% in rural areas. More than half of the households (54.3%)
used mustard oil for cooking (36.1% urban and 63.0% rural), while more than one-fourth (28.7%)

reported using pure ghee for cooking (35.3% urban and 25.5% rural).
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C.3 Tobacco use

Of the total number of adult respondents (N = 10659), the prevalence of current tobacco use was 32.8%
(only smoked 8.1%, only smokeless 20.2% and both forms 4.5%) and 28.0% used tobacco daily. Among
those who used tobacco daily, 65.8% smoked bidis in rural areas, while 36.6% smoked manufactured
cigarettes in the urban areas and 68.6% chewed smokeless tobacco. Nearly one-third respondents at
home (32.1%), a quarter at the workplace (24.6%) and during travel (24.4%) reported exposure to
second hand smoke during the past 30 days. The mean age of initiation and cessation of any form of

tobacco use in adults was 21.1 years and 31.7 years, respectively.

Of the total number of adolescent respondents (N = 1402), the prevalence of current daily tobacco
use was 3.1% (boys 5.5% and girls 0.4%). Amongst them, 89.2% smoked manufactured
cigarettes while 79.7% chewed gutkha. The mean age of initiation of tobacco use in adolescents was at
14.2 years (boys 14.2 years and girls 14.4 years). Nearly half (44.7%) of adolescents reported presence

of shop selling tobacco within 100 metres of school/college.

C.4 Alcohol use

Four out of five adult respondents (81.1%) were lifetime abstainers of alcohol. A total of 15.9% (men
28.3% and women 2.4%) of respondents reported drinking alcohol in the past 12 months, and only one
in every 20 respondents (5.9%) was an episodic heavy drinker. The proportion of episodic heavy
drinking in men (10.9%) was twenty times that in women (0.5%). As many as 20.1% adults consumed
alcohol procured from unauthorized sources in the past 7 days. The mean age of initiation of alcohol

was 22.2 years (men 22.2 years and women 21.1 years).

3.5% adolescents were ever users of alcohol, 1.3% reported consuming alcohol in the last 12
months and amongst them more than half of the respondents (57.8%) reported consuming
countryside liquor. The mean age of initiation of alcohol use was 13.4 years (boys 13.5 years and girls

12.8 years).

C.5 Diet

The consumption of fruits and/or vegetables was inadequate with 98.4% adult reported consuming
less than five servings per day (men 98.0% and women 98.8%). The mean number of servings of fruit
and/or vegetables per day was 1.7, which did not meet the WHO recommendations. The
estimated mean salt intake per day was 8.0g (8.9g in men and 7.1g in women per day); and 45.4%
practiced some steps (any) to lower daily salt intake. Mustard oil was the most frequently used oil for

cooking (48.8%).

One-third (33.9%) of the adolescent respondents reported consuming fresh fruits/fruit juices daily
or at least once a week, while nearly half of them consumed fried items, chips/namkeen and

chocolates daily or at least once a week.
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C.6 Physical activity

Almost half of the adult respondents (41.3%) did not meet WHO recommendations on physical activity
of 600 Metabolic equivalents (METS) per week; urban and rural (51.7% and 36.1%); men and women
(30.9% and 52.4%). The mean minutes spent being sedentary in a day were 308.9 minutes (men 290.5
minutes and women 328.5 minutes). A total of 3.5% of the surveyed adults practiced yoga, with a

majority from the urban areas (6.3%) than rural areas (2.1%).

A quarter of (25.2%) adolescent respondents were insufficiently active and 64.2% reported being
taught the benefits of physical activity at schools/colleges. The mean minutes of physical activity spent
in school were 16.1 minutes per day, with 20.1 minutes spent by boys and 11.8 minutes by girls. The

mean minutes spent being sedentary in a day were 340.7 minutes.
C.7 Anthropometric measurements

The mean body mass index (BMI) was 22.5 Kg/m? [(urban 24.3 Kg/m2 and rural 21.6 Kg/m2) and (men
22.3 Kg/m? and women 22.8 Kg/m?)]. As per the WHO cut-off, 54.7% [(urban 46.4% and rural 58.7%)
and (men 57.5% and women 51.5%)] were of normal BMI (18.5-24.9 Kg/m2), one in every five
(19.9%) and more than one in twenty (6.2%) were overweight and obese, respectively. In urban and
rural areas, the prevalence of overweight with BMI >25.0 Kg/m? was 42.5% and 18.0%, respectively
and obesity with BMI >30.0 Kg/m? was 11.2% and 3.7% correspondingly, while 19.2% were
underweight (11.1% urban and 23.3% rural). The mean waist circumference (WC) was 79.6 cm and
32.2% were found to be centrally obese (men 24.4% and women 40.7%). Nearly half (48.2%) of the

surveyed urban population were centrally obese than rural (24.2%).

Among the surveyed adolescent population for physical measurements, the mean BMI was 18.8 Kg/m?2
and 6.2% were overweight (including obesity) and 1.8% were obese. The prevalence of overweight and

obesity in urban areas was found to be more than three times that of rural areas, respectively.

C.8 Blood pressure measurement

The mean systolic and diastolic blood pressure (including people taking medication for hypertension)
among adult respondents was 124.1 mmHg and 80.9 mmHg, respectively. Nearly three out of ten
respondents (28.5%) had raised blood pressure. An increase in proportion of population with raised
blood pressure was observed in urban areas and with increasing age. Newly detected cases with raised

blood pressure were 20.6%, while 7.9% were reported being diagnosed previously.

C.9 Blood glucose measurement

The mean fasting blood glucose (including those on medication for diabetes) was 96.7 mg/dl. Nearly
one in ten respondents (9.3%) had raised blood glucose. The proportion of respondents with fasting
blood glucose level of 100 mg/dl to 125 mg/dl were 25.4% (men 22.6% and women 28.4%). Newly

detected cases with raised blood glucose were 5.0%, while 4.3% reported being diagnosed previously.
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Assessment of management of hypertension

Amongst the 10592 adult respondents aged 18-69 years,
28.5% had raised blood pressure, of which 27.9% were

aware of their raised blood pressure status. Of those who

44.4%

were aware, 52.1% were on treatment and of those who Control
treatment

were on treatment, 44.4% had their blood pressure in
control (Systolic BP <140 mm Hg and Diastolic BP
<90 mm Hg). (Figure a)

Assessment of management of diabetes mellitus Figure a Assessment of management of hypertension
among adults (18-69 years)

Amongst the 9581 adult respondents aged 18-69 years, 9.3%

had raised blood glucose including those on medication, of

18.8%

32.17% | which 45.8% were aware of their raised blood glucose status.

O
n Control

treatment
Of those who were aware, 78.8% were on treatment for

raised blood glucose, and amongst them 32.7% had their
blood glucose in control (fasting blood glucose <126 mg/dl).
(Figure b)

Figure b Assessment of management of diabetes
mellitus among adults (18-69 years)

Figures (c and d) summarizes the prevalence of risk factors associated with NCDs amongst adults

and adolescents.

Current tobacco use

Current alcohol use

Inadequate fruits and/or vegetables intake 98.4
Insufficient physical activity
Overweight (including obesity)
Obesity

Raised blood glucose

Raised blood pressure
Percentage

Figure c Summary of prevalence of risk factors associated with NCDs among adults (18-69 years)

Current daily tobacco use
Current alcohol use
Insufficient physical activity 25.2

Overweight (including obesity)

Obesity

Percentage

Figure d Summary of prevalence of risk factors associated with NCDs among adolescents (15-17 years)
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C.10 Composite risk assessment and Health seeking behaviours and management indicators

The survey showed that 40.2% of the adult respondents aged between 18-69 years had clustering of 23
risk factors (daily tobacco use, inadequate fruits and/or vegetable intake, insufficient physical activity,
overweight of BMI 225.0 Kg/m?, raised blood pressure and raised fasting blood glucose including those
on medication) for NCDs and this figure increased proportionately with age. The risk in the urban areas

was 52.8% and in rural areas was 34.2%.

Among the surveyed adults aged between 40-69 years, 12.8% had ten-year CVD risk of 230% or with
existing CVD. A total of 29.3% received drug therapy and counselling to prevent heart attack and stroke,

the percentage in urban areas was 40.6% and rural areas was 21.9%.

Among those with raised blood glucose (30-69 years), 47.6% reported being known or aware of their
condition, 38.5% were currently on allopathic treatment and 16.3% had their blood glucose in control.
Among those with raised blood pressure (30-69 years), 29.2% reported being known or aware of their
condition, 16.0% were currently on allopathic treatment and in 12.3% blood pressure was under
control. Among those with known (1.8%) raised cholesterol (30-69 years), 38.4% were currently on
treatment, 11.2% and 4.8% consulted and currently received treatment from Ayurveda, Unani,

Siddha and Homeopathy practitioners, respectively.

C.11 Cancer screening

Among the surveyed population aged 30-69 years, the proportion who had ever undergone screening
for oral cancer (men and women) were 1.7%. Only 1.6% women had been screened for breast cancer
by clinical examination and 2.2% for cervical cancer. Screening for cervical cancer in rural areas was

three times lesser than urban areas.

C.12 Health systemresponse indicators

Of the total public primary care facilities (urban, n=257 and rural, n=280), emergency services were
being provided in 34.2% urban and 46.4% rural public primary care facilities. A total of 49.0% and
26.1% of the surveyed public primary care facilities in the urban and rural areas, reported availability
of written standard treatment guidelines under NPCDCS for NCDs. More than seven in ten urban
(76.7%) and rural (77.9%) public primary care facilities offered NCD services to patients daily. More
than two-thirds (68.1% urban and 70.4% rural) public primary care facilities had laboratory facilities
available for diagnosis and management of NCDs. Nearly one out of four and one out of three facilities
in urban and rural areas, respectively were providing inpatient care for diabetes and hypertension.
More than 65.0% of urban and rural public primary care facilities had medical officers, nurses,
pharmacist, auxiliary nurses and laboratory technician. Only 2.3% and 1.1% of public primary care
facilities in urban and rural areas had all the essential technologies and medicines as per WHO

guidelines.
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Executive Summary

Among the total public secondary health care facilities surveyed (CHCs-NPCDCS implemented 281 and
105 NPCDCS non-implemented); and (DHs-NPCDCS implemented 290 and 44 NPCDCS non-
implemented), most of them were providing out-patient and in-patient care. However, provision of
Cardiac Care Unit/Intensive Care Unit services was observed to be available only in one out of ten in
CHCs and six out of ten DHs. In general, availability of services for cancer care at the CHCs and DHs were
low. Among the NPCDCS implemented CHCs and DHs (n=281 and n=290 respectively), the NCD clinics
were being run in 49.5% and 60.3% of the facilities, while NCD counselling services were available in
37.7% and 64.1%, respectively. Availability of cardiologist (16.9%), medical oncologist (7.2%) and
cytopathologist (15.2%) was proportionately low in DHs. Only 1.7% of NPCDCS implemented district
hospitals had all the essential medicines and technologies as defined by NPCDCS guidelines.

D. Conclusion

The National Noncommunicable Disease Monitoring Survey has established a comprehensive data set
for the selected indicators of the National NCD monitoring framework. Further progress can be assessed
against it. The presence of NCD risk factors at high proportions among adults and adolescents residing
in urban and rural areas calls for stepping up of response to provide affordable healthcare in accessible
manner universally to all. Such surveys should be conducted periodically through committed funding
and mandate. Efforts to strengthen surveillance of NCDs needs to be put in place and strong multi-

sectoral actions will help in mitigating several NCD risk factors.

*Noncommunicable diseases country profiles 2018 [Internet]. World Health Organization. 2019 [cited 7 June 2019]. Available from:

https://www.who.int/nmh/publications/ncd-profiles-2018/en

**National action plan and monitoring framework for prevention and control of noncommunicable diseases (NCDs) in India. Ministry of Health and Family Welfare,
Government of India. Developed through the WHO-Government of India 2012-2013 biennial work plan. [Internet]. SEARO World Health Organization. 2019 [cited 11
July 2018]. Available from:

http://www.searo.who.int/india/topics/cardiovascular_diseases/National Action_Plan_and_Monitoring Framework Prevention NCDs.pdf

***National Health Policy 2017, Ministry of Health and Family Welfare. [Internet] Government of India [cited 12 July 2018]. Available from:
https://mohfw.gov.in/sites/default/files/9147562941489753121.pdf
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1.1 BACKGROUND

Noncommunicable Diseases (NCDs)

Global burden of Noncommunicable Diseases

The Noncommunicable Diseases (NCDs) like CVDs, cancer, diabetes and chronic respiratory diseases are
the leading causes of mortality in the world.1 NCDs kill 41 million people every year, corresponding to a
total of 71% of all deaths world-wide. These four groups of diseases account for over 80% of all
premature deaths from NCDs. Tobacco use, physical inactivity, use of alcohol and unhealthy diet are some
of the major modifiable risk factors contributing to these NCDs. Every year between the ages of 30 and 69
years 15 million people die from NCDs, over 85% of these "premature" deaths occur in low and middle-
income countries. Cardiovascular diseases account for 17.7 million deaths annually, followed by cancer

(9.0 million), respiratory diseases (3.9 million), and diabetes (1.6 million).2

Magnitude of Noncommunicable Diseases and their associated risk factors in India

NCDs are estimated to account for 63% of all deaths in India.2 The burden of NCDs have surpassed
communicable diseases posing new challenges in the 21st century and this transition is clearly evident
over the past few decades. Generations who had survived the early childhood diseases are now prone to
lifestyle diseases. The key determinants driving NCD risk factors have been linked to ageing population,
globalization, relentless urbanization, which has led to lifestyle changes, opening markets for food,
alcohol and tobacco industries. Also, low levels of education, poverty, poor housing conditions and
inadequate spaces for physical activity compounds to the burden jeopardizing the sustainable growth and
productivity of the Nation. The most vulnerable group to NCDs are constituted by the younger age groups
and the poorer sections of population. The table 1.1.1, shows the total percentage of deaths from NCDs in

India for the year 2016.

Table 1.1.1 Deaths from Noncommunicable Diseases in India [2016] (Percentage) 3

Major NCDs Total deaths in 2016 (%)
Cardiovascular Diseases (CVDs) 28.1

Stroke 7.1
Hypertension 1.3

Chronic Respiratory Diseases 10.9

Chronic Obstructive Pulmonary Disease (COPD) 8.6

Cancer 8.3

Diabetes Mellitus 3.1

A “risk factor” is any attribute, characteristic, or exposure of an individual which increases the likelihood
of developing a disease. The prevailing risk factors to major NCDs have been well documented and are
more or less common to both men and women. Behavioural risk factors like unhealthy diet, inadequate

physical activity, tobacco use, exposure to tobacco smoke, air pollutants and excessive alcohol use, alter
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the physiology contributing to the development of metabolic risk factors like overweight, obesity, raised
blood pressure, raised blood glucose and high cholesterol. On the whole, these could be avoided before
initiation, and when recognized over the life course, they should be interrupted by behavioural and
lifestyle counselling, or with medications at an economical cost. These risk factors are embedded within
the socio-cultural milieu of the society and modifying them is very challenging. It requires commitment
and co-operation from varied government and private sectors. The fijgure 1.1.7 summarizes the causation

pathway for NCDs and the underlying risk factors based on the established evidence.

e Globalization ——

e Urbanization e Tobacco use

e Population ageing e Unhealthy diet

e Social determinants ﬁ e Physical inactivity
L]

Poverty e  Alcohol use
e Low education

Undermining or Common
e  Stress environmental Behavioral risk
determinants factors

.‘ 4
Noncommunicable | Biological risk
Diseases Factors

e Heart diseases i e  Overweight/Obesity

e  Stroke —— e Raised blood pressure
e Cancer e Raised blood glucose
e Type-2 Diabetes mellitus e Abnormal blood lipids
e  Chronic respiratory diseases

Figure 1.1.1 Causal pathway for NCDs®?

Risk factors to NCDs are not limited only to adults but exist even among adolescents. Adolescence (10-19
years) is an important stage of life for initiation or experimenting with unhealthy behaviours posing
greater risks. Multiple risk behaviours inculcated during the most vulnerable phase determines their
future health status. Furthermore, promoting healthy behaviours during adolescence has wider prospects

of leading a healthy adulthood.

National NCD response

India is committed to the National NCD Monitoring framework and NCD Action Plan8 with 10 targets and
21 indicators on mortality, risk factors and health systems response to NCDs by year 2025 (Figure 1.1.2
and table 1.1.2) and the Sustainable Development Goals? agenda by 2030. The spectrum of 17 SDGs and
169 targets are interconnected (Figure 1.1.3). Access to basic household amenities like proper housing,

provision of piped drinking water, sanitation facilities and clean cooking fuel are important measures of

35



Chapter 1: Background, Rationale and Objectives

socio-economic status of the population. In turn, these have implications on their health and living

conditions, they provide a context for interpreting the relationship between risk factors and

demographics to inform policy debates.

The NCDs are associated with poverty, prevailing gross inequity and high cost of health care. It is

estimated that 55 million people in India are pushed every year into poverty and approximately

38 million are poor only because of out-of-pocket payments to purchase medicines.10 Healthcare needs

Premature

mortality
from NCDs
25% reduction

Mortality and Morbidity
W Risk Factors for NCDs

M National Systems Response

Figure 1.1.2 National NCD Monitoring Targets - NCD
Action Plan for 2025
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Figure 1.1.3 Sustainable Development Goals (SDGs) by 2030

are not just uncertain and
changeable but also catastrophic
to many of the families. To
address the health inequalities
and improve health outcomes,
an architectural correction in
public healthcare system was
attempted by the Ministry of
Health and Family Welfare
(MoHFW), Government of India,
to strengthen the rural as well
as the wurban infrastructure,
human resource capacity and
service delivery at the public
health facilities. India's
commitment towards achieving
the Universal Health Coverage
(UHC) is clearly reflected
through the institutional
mechanisms and policies,
directed towards increasing

coverage and access to health

services.

World Health  Organization
(WHO), proposed three core
dimensions of UHC, (i) the
existing healthcare systems and
their =~ coverage  for  the
population, (ii) available range

of healthcare services to the
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population, and (iii) the extent of financial risk protection available to local populations. The National
Health Policy, 2017 aims to deliver quality health services at affordable cost for the achievement of

UHC.1L12

More than half of households in India do not usually seek health care from the public sector, 48%
reported due to poor quality of care and unavailability of government facilities. Nevertheless, the use of
public health facilities has increased from 34% between 2005-06 to 45% during 2015-16.13 The public
health sector was the main source of health care services for 42% and 46% of households in urban and
rural areas respectively.12 Nearly 51% households sought health care from the private sector, which was

the primary source of health care in 56% and 49% urban and rural households respectively.13

Table 1.1.2 Targets and indicators for NCD prevention and control in India under National NCD Monitoring
Framework®

SL. FRAMEWORK
NO ELEMENT

TARGETS
2020

INDICATORS

OUTCOMES 2025

Mortality and Morbidity

1. Premature

mortality from

NCDs

NCD risk factors

2. Alcohol use

3. Obesity and
diabetes

4. Physical
inactivity

Relative reduction
in overall mortality
from cardiovascular
disease, cancer,
diabetes, or chronic
respiratory disease

Relative reduction
in alcohol use

Halt the rise in
obesity and
diabetes prevalence

Relative reduction
in prevalence of
insufficient physical

10%

5%

No
mid-
term

target
set

5%
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25%

10%

Halt the
rise in
obesity
and
diabetes
prevalence

10%

v

Unconditional probability of
dying between ages 30-70
from cardiovascular disease,
cancer, diabetes, or chronic
respiratory diseases

Cancer incidence, by type of
cancer, per 10,00,00
population

Age-standardised prevalence
of current alcohol
consumption in adults aged
18+ years

Age-standardised prevalence
of obesity among adults aged
18+ years (defined as body
mass index greater than 30
Kg/m?)

Prevalence of obesity in
adolescents (defined as two
standard deviations BMI for
age and sex overweight
according to the WHO
Growth Reference)

Age-standardised prevalence
of raised blood
glucose/diabetes among
adults aged 18+ years
(defined as fasting plasma
glucose value 126 mg/dl or
on medication for raised
blood glucose)

Age-standardised prevalence
of insufficient physical
activity in adults aged 18+



5. Raised blood
pressure

6. Salt/sodium

intake

7. Tobacco use

8. Household
indoor air
pollution

National systems response

9. Drug therapy
to prevent
heart attacks
and strokes

10. Essential NCD
medicines and
basic

activity

Relative reduction
in prevalence of
raised blood
pressure

Relative reduction
in mean population
intake of salt, with
aim of achieving
recommended level
of less than 5 g per
day

Relative reduction
in prevalence of
current tobacco use

Relative reduction
in household use of
solid fuels as a
primary source of
energy for cooking

Additional indicator

Eligible people
receiving drug
therapy and
counselling
(including
glycaemic control)
to prevent heart
attacks and strokes

Availability and
affordability of
quality, safe and

10%

20%

15%

25%

30%

60%
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25%

30%

30%

50%

50%

80%

9.

10.

11.

12.

13.

14.

15.

16.

years (defined as less than
150 minutes of moderate-
intensity activity per week,
or equivalent)

Prevalence of insufficiently
physically active adolescents
(defined as less than 60
minutes per day of physical
activity)

Age-standardised prevalence
of raised blood pressure
among adults aged 18+
years (defined as systolic
blood pressure >140 mmHg
and/or diastolic blood
pressure =90 mmHg) and
mean systolic blood pressure

Age-standardised mean
population intake of salt
(sodium chloride) per day in
grams in persons aged 18+
years

Age-standardised prevalence
of current tobacco use
(smoking and smokeless)
among adults aged 18+
years

Prevalence of current
tobacco use (smoking and
smokeless) among
adolescents

Proportion of households
using solid fuels as a primary
source of energy for cooking

Age-standardised prevalence
of adults (aged 18+ years)
consuming less than 5 total
servings (400 g) of fruit and
vegetables per day

Proportion of eligible adults
(defined as aged 40 years
and older with a 10-year
cardiovascular risk greater
than or equal to 30%
including those with existing
cardiovascular disease)
receiving drug therapy and
counselling (including
glycaemic control) to
prevent heart attacks and
strokes

Availability and affordability
of quality, safe and
efficacious essential NCD
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technologies to efficacious essential medicines including generics,
treat major NCD medicines and basic technologies in
NCDs including generics, both public and private

and basic facilities

technologies in both
public and private
facilities

11. Additional indicators 17. Access to palliative care
assessed by morphine-
equivalent consumption of
strong opioid analgesics
(excluding methadone) per
death of cancer

18. Vaccination coverage against
hepatitis B virus monitored
by number if third doses of
Hep-B vaccine (Hep B3)
administered to infants

19. Proportion of women aged
between 30-49 screened for
cervical cancer at least once

20. Proportion of women aged
30 and above screened for
breast cancer by clinical
examination by trained
health professional at least
once in lifetime

21. Proportion of high-risk
persons (using tobacco,
smoking and smokeless and
betel nut) screened for oral
cancer by examination of oral
cavity

Behavioural Risk factors: Modifiable risk factors include tobacco and alcohol use;
unhealthy diet; and physical inactivity which are categorized into primary risk

factors.

Tobacco use and NCDs

India is the second leading consumer of tobacco and third largest tobacco leaf grower in the world.
Tobacco use poses greatest threat to mankind and a biggest public health challenge. It is the sole source
of preventable deaths of 1.3 million in the country.t It is one of the key risk factor to a wide array of
chronic diseases, comprising of cancer, respiratory diseases and cardiovascular diseases including stroke.
India alone accounts for almost half of all oral cancer cases in the world. Lung cancer is highest among the
male tobacco users. The prevalence of tobacco use of any form was 28.6% among adults and 4% among
adolescents aged 15-17 years.!* The Global Adult Tobacco Survey (GATS)-2 reports that, 23% of
adults were exposed to second-hand smoke at a public place.l* The National NCD Monitoring
Frameworks? aims to reduce tobacco use by 15% and 30% by the year 2020 and 2025 respectively. (7able
112)
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Alcohol use and NCDs

The use of alcohol is one of the identified risk factor for causation of heart diseases, cancers, liver
diseases, a range of mental and behavioural disorders, other noncommunicable conditions and injuries
including domestic violence. Several studies report, the highest number of alcohol users belonged to the
age group of 20-35 years.15-17 The NFHS-3 reports alcohol use, amongst 15 to 19 years to be 11.0% in
males and 1.0% in females.1¢ The gender differentials in alcohol consumption have been reported, with
majority of the Indian studies, conclusively pointing towards very low use among women when
compared to men. The prevalence of alcohol use among women consistently has been estimated at
<5%.17 The NFHS-4 reported that 29% and 1% of men and women respectively consume alcohol.23 The
recent data from the magnitude of substance use in India 2017-18, showed that 14.6% of population
consumed alcohol (10-75 years of age). The report highlights that, for every one woman who
consumes alcohol, there were 17 men consuming alcohol and 2.7% of the population showed alcohol
dependence.18 The National NCD Monitoring Framework? aims to reduce alcohol use by 5% and 10% by

the years 2020 and 2025 respectively. (7able 1.1.2)

Dietary factors

The shift from traditional to 'modern' foods has affected dietary behaviours and their perception of food.
The diet-related risk factors, like low consumption of fruits and vegetables, processed foods high in
trans fats, saturated fats, sugar and salt, plus sugar-sweetened beverages contribute to majority of the
NCDs (CVDs including hypertension and stroke, diabetes mellitus, cancer etc.). Preference for
energy-dense foods, diets with high sugar and salt content pose a serious health risk to the people,
especially children. The results from the NFHS-4 revealed that 6.5% and 9.8% of men and 4.5%
and 9.8% of women consumed aerated drinks and fried foods daily among those aged between 15-49

years.13

The recommended daily intake of fruits and vegetables for optimal health benefits is more than
or equivalent to 5 servings.l? The Integrated Disease Surveillance Project (IDSP) - NCD risk factor
survey (2008-09) reports showed that, 86.7% adults had inadequate consumption of fruits and
vegetables per day.20 NFHS-4 reported that 47% and 46.6% of men and women respectively consumed
dark green and leafy vegetables daily, while consumption of fruits was less common (12.4% women and

10.9% men).13

High dietary salt intake contributes to raised blood pressure, thus increasing risk for heart diseases
and stroke. Studies indicate that majority of the population consume 9-12 grams of salt in a day, which
is about twice the recommended daily intake limit of 5 grams.21 Results from a systematic review done
in 2017, revealed that the mean salt consumption in India was 11g/day.2! The National NCD
Monitoring Framework® aims to reduce salt/sodium intake by 20% and 30% by the year 2020 and
2025 respectively. (Table 1.1.2)

40



Chapter 1: Background, Rationale and Objectives

Physical inactivity

Increased urbanization, adoption of sedentary lifestyle, high-density traffic, and pollution can discourage
people from becoming more physically active. It is one of the 10 leading risk factors for global deaths,
causing an estimated 3.2 million deaths each year.> Insufficient or lack of physical activity paves way for
obesity, dyslipidaemia, insulin resistance, diabetes mellitus and raised blood pressure. It is recommended
that, adults should engage in at least 150 minutes of physical activity per week while children and
adolescents aged 5-17 years need at least 60 minutes of physical activity every day.? The evidence from
various sources like ICMR-INDIAB study reports that 54.5% were physically inactive.22 More recent meta-
analysis reveals the prevalence of insufficient physical activity in India was 34% [95% CI: 22.3-47.7].23
In view with the rising burden of NCDs, the National NCD Monitoring Framework® aims to reduce

physical inactivity by 5% and 10% by the year 2020 and 2025 respectively. (7able 1.1.2)

Physiological/ Metabolic risk factors: Risk factors like overweight, raised blood pressure, raised

blood glucose and raised total cholesterol levels are considered as intermediate risk factors.

Overweight/Obesity

Obesity is no more an issue of adults, when globally 42 million children under the age of five were
considered overweight or obese in the year 2015.2¢ Overweight or obesity has been linked to poor health
outcomes, with increasing risk of developing major NCDs like cancer and diabetes. The increasing drive to
prefer energy dense foods, diets rich in high sugar, high fat, increase in physical inactivity due to the
sedentary nature of work, modes of transportation, and increasing urbanization are all contributing
to the rise in obesity. The NFHS-4 reported that 21.1% and 19% of women and men were overweight
and obese in the 15-49 years age group.l3 According to WHO-countrywide estimates, the
prevalence of overweight in adults 18+ in 2006 was 14.6%, while in 2016 it was 19.7%, showing an
increase over the last 10 years.25 The National NCD Monitoring Framework8 aims to halt the rise in

obesity by 2025.

Raised blood pressure

Hypertension is not an inevitable consequence of ageing and its development often compromises
the healthy living of an individual requiring expensive and lifelong treatment. Common risk factors like
use of alcohol, tobacco, overweight or obesity, physical inactivity and high salt intake
contribute to hypertension. If left uncontrolled, hypertension could cause stroke, myocardial
infarction, cardiac failure, renal failure and blindness. According to NFHS-4 report, the prevalence of
hypertension among the age group of 15-49 years was 14.4% in men and 11% in women. The
report also reveals details on the percentage who ever had their blood pressure (BP) measured
(60.4%) and were on medication to lower BP (3%).13 The estimates from the global burden of
disease (GBD) 2016, showed that deaths due to hypertension constituted 1.33% of the total deaths in

India. High dietary sodium/salt intake, overweight or obesity, tobacco and alcohol use attribute to a
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risk of 15%, 24%, 11% and 7% respectively.2 The National NCD Monitoring Framework8 aims to reduce

raised blood pressure by 10% and 25% by the year 2020 and 2025 respectively. (7able 1.1.2)

Raised blood glucose

Raised fasting blood glucose is a 100% attributable risk factor for diabetes mellitus, 19% to stroke,
7.2% for lung cancer, 6.8% to colorectal cancer, 6% for breast cancer and 7.15% to pancreatic
cancer.2’ Diabetes mellitus contributes to 3.11% of total deaths in 2016.5 Type-2 diabetes is a chronic,
progressive and damaging ailment, which can be prevented with systematic interventions. The overall
prevalence of diabetes as per the ICMR-INDIAB study was 7.3% among the 15 surveyed states2¢ and
8.8% according to the International Diabetes Federation, 2017.27 The risk factors attributable to
diabetes mellitus are elevated fasting blood glucose (100%), overweight or obesity (25%), low
dietary fruits intake (10%), physical inactivity (2.5%), tobacco (11%) and alcohol (0.55%) use.
The National NCD Monitoring Framework®8 aims to have 0% increase in diabetes by 2025. (7able 1.1.2)

Raised cholesterol levels

Raised cholesterol increases the risk of heart diseases and stroke. According to the GBD estimates for
India in 2016, raised total cholesterol is an attributable risk factor for stroke (8%).> Evidence also reveals
that a 10% reduction in serum cholesterol in men aged 40 years results in a 50% reduction in heart
disease; while for men aged 70 years, an average of 20% reduction in heart disease occurrence within

5 years.28 There is no specific target under the National NCD Monitoring Framework.

Other NCD risk factors and National NCD targets

Household air pollution

Household air pollution is a unique target included for India in addition to the nine targets set
globally. The National NCD Monitoring Framework® aims for a 25% and 50% reduction in household
air pollution by 2020 and 2025 respectively. Exposure to smoke inside home is greater than outdoors
and the major sources being smoke generated while cooking using solid fuels (wood, dung cakes etc.)
indoors, which have potential harmful health hazards. The fourth national family health survey
2015 reported that 54.7% of households in India (16.4% urban and 75.2% rural) use some type of

solid fuels for cooking with most of them being wood or dung cakes.!3

National target on drug therapy to prevent heart attacks and stroke

The National NCD Monitoring Framework? aims that at least 30% and 50% eligible individuals by
year 2020 and 2025 respectively must receive drug therapy and counselling (including glycaemic
control) to prevent heart attacks and stroke. Providing drug therapy (including glycaemic control
of diabetes mellitus and control of hypertension using a total risk approach) and counselling to high-
risk individuals has been identified as one of the most cost-effective measures to prevent heart attacks

and stroke.
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Availability of essential NCD medicines and basic technologies to treat major NCDs

A 60% and 80% availability of affordable essential NCD medicines and basic technologies to treat
major NCDs in both public and private facilities is the National NCD Monitoring Framework® target by

the year 2020 and 2025 respectively.

NCD prevention and control in India

The National Programme on Prevention and Control of Cancer, Diabetes, Cardiovascular diseases and
Stroke (NPCDCS) launched in October 2010, aimed at institutionalizing response to NCDs and
supplementing State efforts through setting up of State level NCD Cells and integrating it within the
National Health Mission (NHM) framework. It is a key implementing entity for these activities, with its
coverage expected to increase from 100 to all districts across India. The programme components include:
(i) establishment/strengthening of health infrastructure; (ii) early diagnosis and treatment; (iii) human
resource development; (iv) health promotion; and (v) monitoring, surveillance and research.2?.30 Some of
the regulatory initiatives undertaken by the MoHFW, Government of India, include the Cigarettes and
Other Tobacco Products Act (COTPA) 2003, which aimed at prohibition on advertisement and regulation
on production, supplies and distribution of tobacco products.3! India was among the first few countries to
endorse WHO-Framework Convention on Tobacco Control (WHO-FCTC) in 2004. The National Tobacco
Control Programme has been in implementation in 21 states of the country. The Food Safety and
Standards Authority of India (FSSAI) under the MoHFW, launched the “Eat Right India” movement in the
context of India’s increasing burden of NCDs, obesity and micro-nutrient deficiencies. There are combined
efforts that are aligned with Ayushman Bharat, Swachh Bharat Mission and POSHAN Abhiyaaan (Prime
Minister’s overarching scheme for holistic nutrition). Food Safety and Standards (Prohibition and
Restrictions on Sales) Regulations, 2011 dated 1st of August 2011, issued under the Food Safety and
Standards Act, 2006 by the FSSAI, laid down that tobacco and nicotine shall not be used as ingredients in
any food products and gutkha has been banned. In 2017, FSSAI also proposed a tax and advertisement

ban on unhealthy foods.31.32

The National Health Policy, 201712 recognizes the pivotal importance of SDGs and the need to halt and
reverse the growing incidence of NCDs. The policy aims to support an integrated approach for screening
and prevention of most prevalent NCDs, which would make a significant impact on reduction of morbidity

and preventable mortality.

The NITI Aayog (National Institution for Transforming India) in collaboration with the MoHFW,

Government of India is exploring opportunities to enhance private sector engagement through public-
private partnerships for addressing the growing burden of NCDs in the country. The mandate of NITI
Aayog is to co-ordinate the work on SDGs through synergistic approaches. A comprehensive mapping of
SDG targets with schemes and programmes have been developed for sustainable development with a

focus on their interlinkages.?
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1.2 RATIONALE FOR NATIONAL NCD MONITORING SURVEY

National NCD Monitoring Framework

As a follow up to the high-level United Nations summit on NCDs in September 2011, the World Health
Assembly in May 2013, adopted the comprehensive global NCD monitoring framework. This included a
set 9 targets and their 25 indicators capable of application across regional and country settings to
monitor trends and to assess progress made in the implementation of national strategies and plans on
NCDs. Government of India finalized the national NCD targets and indicators based on regional
consultations. A total of 10 targets and 21 indicators were adopted by the MoHFW, Govt. of India, with the
year 2010 serving as a baseline for assessing progress made for achieving the NCD targets in 2015,
2020 and 20258 (Table 1.1.2). Thus, to monitor at a national level, the estimates of these key NCD

indicators would require a nationally representative survey.

Increasing burden of NCDs in India, prompted the MoHFW, Govt. of India to prioritize time bound
national targets based on WHO guidance. This paved the way for a nation-wide NCD risk factor
monitoring survey to arrive at national estimates for the identified indicators. The pivotal role of
measuring risk factors for NCDs in predicting future NCD burden in the population is a useful advocacy
tool for disease prevention and control programmes. There is a need for a specific sustainable systems for

monitoring NCDs in India.

Recognizing the limitations, challenges and the need for a robust system for monitoring, evaluation of
NCDs and their risk factors and to further produce evidence for policy and strategies for NCD prevention
and control, ICMR was identified as the nodal agency for monitoring, evaluation and surveillance under
the national NCD monitoring framework. This activity would establish national baseline estimates to
monitor the country’s progress towards achieving the National NCD targets. This survey is the first
nationwide NCD monitoring survey in India to estimate the National NCD monitoring framework

indicators.

1.3 MANDATE AND SCOPE OF THE SURVEY

After reviewing the existing NCD related data collection activities, the national technical working group
(TWG) on NCD surveillance recommended ICMR to undertake a separate national level survey to
generate estimates on nationally representative sample. It was also recommended that the same protocol
would serve as a prototype for future surveys with some modifications as felt appropriate by the TWG at
the time of the prospective surveys (2020, 2025). States could adopt the protocol to conduct similar
surveys to arrive at State based estimates in the corresponding time periods. ICMR will provide all

technical and operational support in conducting these surveys. These activities will help in strengthening
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national and sub-national capacities to monitor NCDs and their risk factors and setting up of their

surveillance mechanisms.

The National NCD monitoring framework has 21 indicators, of which three are related to adolescents
(defined as 10-19 years age group), and the remaining are related to adults (18-69 years age group) and
health system response. The present survey covered the age range of 15-69 years which included

adolescents between 15-17 years.

1.4 SURVEY OBJECTIVES

Primary objective
e To generate national level estimates of key NCD related indicators (risk factors and health

systems response) identified in the national NCD monitoring framework for the year 2017-18.

Secondary objectives
e To set a baseline to track changes and monitor future trends in the prevalence of risk factors
associated with NCDs at the national level.
e To create a central and regional pool of resources (capacities, protocols, standard tools, training

manuals etc.) to support conduct of similar surveys at State level.
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2.1 TARGET STUDY POPULATION

Geographically, the country was divided into six zones mainly north, south, east, west, central and north-
east zone. The target study population for National NCD Monitoring Survey (NNMS) - 2017-18 was the
entire adult population between age 18-69 years and adolescent population aged 15-17 years which

includes both gender, and those living in the urban and rural areas of the country.

2.2 SAMPLE SIZE AND DESIGN

2.2.1 Study design

The National NCD Monitoring Survey (NNMS) was a cross-sectional survey, conducted during the period
2017-18. Multistage cluster sampling design was adopted to cover an age range of 15-69 years. Since the
information for NCD indicators was to be obtained separately for adults and adolescents as listed in the
table 1.1.2, the required sample size was calculated independently for each of the target group of adult and
adolescent population. Of the twenty-one indicators for NCDs, ten indicators are related to adults
(Indicators 1-4, 6, 7, 9-11, 14), three indicators for adolescents (5, 8, 12), one indicator (13) for
household level; and rest of the indicators (15-21) are associated with health system responses (7able
1.1.2). Out of the 21 indicators, eight indicators pertaining to adults; three indicators for adolescents,
one indicator for household level and five indicators related to the response of national systems were

estimated for the NNMS - 2017-18. The remaining would be ascertained from other reliable sources.

2.2.2 Determination of sample size

The target study population was divided into four subgroups (urban and rural, men and women) (2x 2 =
4). Accordingly, the sample size determined for one subgroup was inflated four times to get the required

sample size for the target population of adults and adolescents separately.

For sample size estimation of adults and adolescents, the prevalence of a few key NCD indicators was
derived from IDSP-NCD risk factors survey (2008-09) report assuming no appreciable changes. These
included tobacco and alcohol use, obesity, physical activity; among these, the expected prevalence of
obesity was observed to be comparatively low among adults and adolescents. Hence, the prevalence of

obesity was taken, to arrive at sample size estimates for the National NCD Monitoring Survey - 2017-18.

Prevalence of obesity (9% among adults and 6% in adolescents), the relative precision of 15% for adults
and 50% for adolescents, a non-response rate of 15% and a design effect of 1.5, the required sample size
for estimating the NCD indicators for four strata for the NNMS was calculated as 12000 adults (18-69
years) and 1700 adolescents (15-17 years). One adult was selected from each household, i.e. 12000

households were required for the survey.

The proportion of the adolescent population from Census 2011 is 10 to 15%. Assuming 12% of adolescents

would be available in the selected households of 12000 for adults, the expected sample size for adolescents
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to be recruited was 1440, assuming if one adolescent was selected from each household. However, we
included all the adolescents who were available at the selected households to reach the required sample

size.

The survey had fixed the same sampling frame for adult and adolescent. The selection of adult was
restricted to only one for each household, using the KISH method developed in Computer-Assisted
Personal Interviewing (CAPI). Considering that the prevalence of some indicators (like smoking and use of
alcohol among females may be lower) at the subgroup level were lower than 7%, the sample size computed
would be optimum for arriving at reliable estimates. Further not affecting the overall operational cost of
the survey. This sample size was also considered to be adequate to capture sufficient number of diagnosed
cases of hypertension/myocardial infarction/angina/stroke/diabetes among the targeted adult population

i.e. proportion of those who received drug therapy and counselling.

As this was the first time in the country that urinary sodium was being estimated at national level, it was

done in a subsample of 3000 adults (18-69 years), which was 25% of the overall sample size.

The health facility survey was also conducted simultaneously. According to the National NCD framework,
the target set for availability with essential medicines and technologies is 80%. Based on this set 80%
target and assuming 50% and 15% of relative precision, a sample size of 302 was estimated for the health
facility survey. There were four strata - rural/urban and private/public facilities. Thus, a sample of 300
was considered for each strata totalling to 1200 in all the four strata (urban/rural and public and private).
Even though the indicator was related to primary level health facilities, keeping in view with the NPCDCS
strategy, the level of facilities was expanded to include community health centres (CHCs) and district

hospitals (DHs). However, for private facilities only the primary care facilities were surveyed.

2.2.3 Allocation of sample size

The national representative sample size of 12000 households was equally allocated to both the urban
and rural areas, i.e. 6000 households for each. The PSUs for rural area was a village or group of villages
and it was Census Enumeration Block (CEB) or ward for the urban areas. By selecting a total of 600
PSUs (300 from urban and 300 from rural) and 20 households from each PSU, the desired number of

samples of 12000 households was made available for national survey.

2.2.4 Sampling frame

The national level sampling frame of PSUs for rural and urban areas were prepared using the standard
procedure. At first stage, a sampling frame of all the districts with geographic contiguity was prepared and
divided into 60 groups of districts with more or less equal population size using the 2011 census data.
Within each of the 60 groups, the PSUs (i.e. villages for rural and wards for urban) were arranged in an
ascending and descending order alternatively (implicit stratification) based on female literacy rates and
proportion of agriculture workers. Thereafter, the rural and urban PSUs listed within each district of 60

groups were separated for preparing the rural and urban frame of PSUs/wards (urban).
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2.2.5 Selection of PSUs and households

The 300 PSUs from rural sampling frame and 300 wards from urban sampling frame were selected using
probability proportional to population size (PPS) method. The PSUs were villages in rural areas and CEBs

in urban areas.

In every village/CEB selected, a mapping and household listing operation was carried out. The census
location map was used to identify all the boundaries of the selected sampling unit [village or CEB]
correctly. Assistance from the local authorities was obtained for identifying those new boundaries for those
sampling units, whose boundaries had changed (2011 census location map). A boundary map was
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