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APPENDIX |

TOOL 1

SOCIO - DEMOGRAPHIC PROFORMA

Instructions: Please read every statement carefully and indicate the response by
placing a tick (\/) mark in the appropriate space given. Please note it is important to
respond to all questions. There is no correct / incorrect answer.

1.

Date of birth

birth date)

a) 12— 18 months
b) 19 — 24 months
c) 25- 30 months
d) 31-36 months

Gender of the child:

a) Male
b) Female
c) Others

(Calculate the exact age of the child in months for

Age of the mother (in years):

a) Lessthan 20
b) 21-25

c) 26-30

d) 31-35

e) Above 35

Marital Status
a) Married
b) Divorced
c) Separated
d) Widow

5. Education of Mother:

a) Non-Formal
b) Primary

c¢) Junior High School

d) Intermediate
e) Diploma
f) Graduate
g) Post Graduate

6. Education of Mother:

a) Non-Formal
b) Primary

¢) Junior High School
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d) Intermediate
e) Diploma
f) Graduate
g) Post Graduate

7. Occupation of Mother:
a) Employed:  Specify
b) Unemployed
¢) Homemaker

8. Occupation of Father:
a) Employed:  Specify
b) Unemployed

9. Family Income (monthly):
a) Rs 7008 and above
b) Rs 3504-7007
c) Rs2102-3503
d) Rs1051-2101
e) Below Rs 1050

10. Religion:
a) Hindu
b) Muslim
c) Christian
d) Others

11. Type of family:
a) Joint
b) Nuclear

12. Number of Children
a) 1
b) 2
c) 3
d >4

13. Type of diet:
a) Vegetarian
b) Non vegetarian

14. Place of delivery:
a) Government facility
b) Private facility
c) Home
Kindly specify the name of the institution:
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15. Do you have access to health facility whenever child gets ill?
a) Yes: specify
a. Hospital
b. Health centre
c. Self-care
d. Other system of medicine

b) No

16. Do you receive any Aganwadi services by ASHA worker:
a) Yes: specify
a. Health monitoring
b. Nutrition services
c. Health education
d. Any others
b) No

173



APPENDIX - 11

TOOL 2
TOOLS FOR ASSESSMENT OF NUTRITIONAL STATUS

PART A: PROFORMA TO RECORD NUTRITIONAL STATUS

Instructions:
1. Measure the height, weight and mid arm circumference of the child based on
the instructions given below and record in the space provided
2. Interpret the level of malnutrition based on the WHO growth chart attached
as per the instruction given below and record in the space provided.

MEASUREMENTS IN CHILD
WEIGHT (in kg)
HEIGHT (in cm)

MUAC (in cm)

Underweight Normal +210-2
(Low weight for age)

Mild to moderate Below — 2

Severe Below — 3
Wasting Normal +210-2
(Low weight for
height) Moderate Below — 2

Severe Below — 3
Stunting Normal +210-2
(Low height for age)

Moderate Below — 2

Severe Below — 3
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PART B: POST INTERVENTION NUTRTIONAL STATUS MONITORING
SHEET

Interpretation: Placing a tick (V) mark in the appropriate space given whichever is
identified

SI. | Child Pa- Pretest Post test
No. | rameters

Screening 1 3 6 9
Month | Month | Month | Month

1 WEIGHT Mild
(in kg)

Moderate

Severe

2 | MUAC (in Mild
cm)

Moderate

Severe
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APPENDIX-I11I

INSTRUMENTS USED FOR ANTHROPOMETRIC
MEASUREMENTS

e T
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APPENDIX - IV

TOOL -3

SEMI STRUCTURED QUESTIONNAIRE TO ASSESS RISK FACTORS
RELATED TO MALNUTRITION IN CHILDREN

Instructions:

Following items are meant for obtaining information from you. Your information
will be used for research purpose only. Respond by placing a tick (V) mark against
the most appropriate answer according to you. Please note it is important to respond
to all questions. There is no correct / incorrect answer.

SI. Factors Yes | No | Remarks
No.
I11.] Birth related Factors
30. | Did you visit hospital/health center If yes, how many
clinics during pregnancy? times:
31.| Did you take Iron and folic acid From which month:
supplementation during pregnancy?
32. | Did you suffer from anemia during Hb level:

your pregnancy?

33. | Did you receive two doses of Teta-
nus toxoid during your pregnancy?

34.| Did you gain weight during preg- How much:
nancy

35. | Were there any complications dur- What was complica-
ing pregnancy? tion:

36. | Was the duration of pregnancy 9 If no, which month
months? delivered:

37.| Was the weight of child above 2.5 If Yes/No, specify ex-
kg? act weight:

38. | Is your child first born in the fami- If no, identify ordinal
ly? position:

Years of Gap between
children:

IV.| Breast Feeding Practices:

39. | Was the breast feeding initiated If No, after how many
immediately within one hour of hours initiated:
birth:

40. | Did you breast feed your child with How many months/
milk only for first six months? years:

41. | Did you experience any of the prob- If any other, kindly
lems relating to breast feeding? specify:
a. Breast swelling and pain

177



b. Flat nipples
C. Cracks and sore on nipples
d. Any other

42.

Was weaning initiated after six
months?

If no, then when:

43.

Did you bottle fed your child?

Childhood IlIness:

44,

Have you given any medication for
preventing worm infestations in the
child?

If yes, from where:

45.

How many times in the last one
year your child has experienced the
following illness? (Specify the
number of episodes)

a) Diarrhea

b) Cough and cold

c) Stomach Ache

d) Lack of appetite

e) Urinary infection

f) Respiratory illness like

pneumonia
g) Fever
h) Perianal Itching

If any other specify:

IVV. | Dietary Characteristics
46. | Does your child skip meals? If yes, how often in a
week?
47.| Does your child have poor appetite?
48. | Does your child enjoys eating eve-
rything you cook?
49. | Is your child choosy for food selec-
tion?
50. | Do you always supervise your child If no, who does?
while eating?
V. Environmental Characteristics
51. | Is the house pucca?
52.| Is the flooring of house cemented?
53. | Do you have toilet in your house?
54.| Do you have open drainage system?
55. | What type of water source is used
by you for cooking and drinking?
a. Tap water
b. Boiled Water
c. Water Purifier
56. | Do you sow your own vegetables?
V1. | Health Seeking Behavior:
57. | Is the child immunized up to age:
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(verify information with immuniza-
tion chart)

58.

Which of the following health facil-
ity you visit when your child gets
sick?

a) Sub center

b) Hospital/ Clinics

c) Ayurveda

d) Homeopathy
Home remedies (specify: = )
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APPENDIX -V

TOOL 4

STRUCTURED KNOWLEDGE QUESTIONNAIRE ON NUTRITION OF
CHILDREN

Instructions: You can respond by placing a tick (V) mark against the most appropri-
ate answer according to you. Please note it is important to respond to all questions.
There is only one correct answer.

1. The term Malnutrition refers to the deficiency of:
a) Fats c) Minerals
b) Nutrients d) Fats and minerals

2. Malnutrition can be caused by:
a) Inadequate feeding practices c) Lack public health services
b) Poor sanitation d) All of the above

3. Malnutrition is most commonly found in children aged:

a) Birth —1 years c) 1-5years
b) 5-10 years d)10 — 15 years
4. Protein-energy malnutrition is caused by deficiency of:
a) Carbohydrates and Minerals c) Carbohydrates and vitamins
b) Proteins and carbohydrates d) Proteins and minerals

5. A balanced diet refers to
a) Dietrich in some nutrients c) Diet rich in all nutrients
b) Diet rich in specific nutrients d) None of the above

6. The best method to get all the nutrients is to
a) Drink juice daily c) Eat a combination of foods
b) Eat the same foods over and over again  d) None of the above

7. Inadequate intake of nutrients by child for long time can lead to:
a) Decreased growth c) Decreased development
b) Growth retardation d) Decreased growth and development

8. Malnutrition can cause permanent problems in child’s:
a) Moral and Mental development c) Physical and mental development
b) Physical and Spiritual development d) Spiritual and moral development

9. The most obvious sign of malnutrition is:
a) Diarrhea ¢) Weight gain
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b) Weight loss d) Cough and cold

10. Which among the following is NOT a symptom of malnutrition?

a) Lethargy c) Hair loss

b) Weight Loss d) Wrinkled skin
11. Deficiency of iron leads to:

a) Anaemia c) Jaundice

b) Muscle weakness d) Pneumonia

12. The main function of dairy products is to
a) Build strong teeth and bones c) Provide energy
b) Build muscles d) None of the above

13. Weaning food should be introduced by which age?

a) 4 months c) 6 months

b)8 months d) 10 months
14. Child should be given only breastfeeding till:

c) 4 months c) 6 months

d)8 months d) 10 months
15. The first breast milk which is yellow in color is useful for babies?

a) Yes c) No

b) Sometimes d) Never

16. Breastfeeding should be continued with complementary feeding till:
a) One year c) One and half years
b) Two years d) Two years and beyond

17. Fruits are good source of following nutrients except?

a) Proteins c) Minerals
b) Vitamins d) Fiber
18. The dietrichin............. reduces constipation in children.
a) Fiber c) Vitamins
b)Calcium d) Minerals
19. The food rich in iron is
a) Egg white c) Green leafy vegetables
b)Pulses d) Rice
20. Good source of energy is:
a) Egg c) Fruits
b) Spinach d) Sweet potato
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21. Milk, cheese and eggs are the sources of

a) Vitamin C c) Vitamin A
b)Vitamin E d) Vitamin B
22. Which of the following food items is rich in iron?
a) Rice c) Apple
b) Pulses d) Orange
23. Pulses are a good source of -
a) Carbohydrates c) Proteins
b) Fats d) Vitamins
24. The best food for babies after birth is -
c) Breast milk c) Cow’s milk
d) Formula Milk d) Water
25. Soon after birth which vaccine is given?
a) DPT c) MMR
b)BCG d) Tetanus
26. To prevent malnourishment which of the following measures should be taken?
a) Providing protein rich diet c) Providing carbohydrate rich diet
b) Regular de-worming d) All the above
27. The best way to prevent malnutrition is:
a) Eating a healthy and a balanced diet c) Taking supplements
b) Taking medicines d) None of the above

28. What benefits do you get from health center?
a) Supplementary nutrition ¢) Health check-up and immunization
b) Referral services and non-formal education d) All the above
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ANSWER KEY FOR KNOWLEDGE QUESTIONNAIRE

QUESTION ANSWER QUESTION ANSWER
NO. NO.
1. C 16. D
2. D 17. A
3. B 18. A
4, C 19. B
5. B 20. D
6. B 21. B
7. C 22. C
8. B 23. B
9. C 24, A
10. B 25. C
11. A 26. D
12 A 27. A
13. C 28. D
14, C
15. A
INTERPRETATION:

Score

Good 19 - 28

Average 10-18

Poor <9
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APPENDIX - VI

TOOL 5

STRUCTURED QUESTIONNAIRE ON NUTRITION RELATED PRACTIC-

ES ADOPTED BY MOTHERS

Instructions: Kindly read the following questions and put a tick mark () against the
most appropriate answer from the five options given against question. Please note it
Is important to respond to all questions. There is no correct / wrong answer.

Sl Variables
No.

Daily

Four
to five
times

Two to
three
times

Once

Never

Feeding & Eating Practices:

How often in a week you give follow-
ing items to your child?

1. Commercial food items as
complementary feeds

2. Cereals like rice, maize, bar-
ley, wheat

3. At least one ‘katori’ dal

4. Pumpkin, carrot, sweet potato

5. Green leafy vegetables like
spinach, cabbage, beans, peas

6. Nuts like peanuts, walnuts to
your child

7. At least one glass (200 ml) of
milk

8. Egg to your child

9. Non-vegetarian food to your
child

10. Snacks in between the meals

11. Fruits

12. Home prepared fruit juices

13. Cold drink

14, Noodles, commercial soups,
other snacks like chips,
Kurkure over food offered

15. At least 3 meals in a day

16. Finishes the meal served in a
day

17. Supplement with milk when
your child doesn’t finish meal

18. Add extra oil butter or ghee
in your child’s diet
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Cooking and Hygienic Practices Al- | Often Some- Sel- | Never
ways times dom
How often you
19. Use iodized salt for cooking
20. Wash  vegetables  before
chopping
21. Prepare food on a clean sur-
face
22. Wash your utensils before
cooking
23. Cover the cooked food after
preparation
24, Wash your hands before food
preparation
25. Make your child wash hands
before lunch
26. Make your child wash hands
after use of toilet
INTERPRETATION:
Feeding and Eating practices: .
Interpretation Score
Total Score = 130 Good Practice 130- 65
Poor Practice <65
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APPENDIX VI

LIST OF EXPERTS FOR TOOL VALIDATION

1. Dr. Sanchita Pugazhendi

Dept. of Community Health Nursing
Himalayan College of Nursing,
Dehradun

2. Dr. Mini George
Dept. of Pediatric Nursing
Institute of Liver & Biliary Sciences,

3. Dr. Poonam Joshi
Dept. of Pediatric Nursing
College of Nursing,
AIIMS, New Delhi

4. Dr. Vinitha Ravindran

Dept. of Pediatric Nursing,
College of Nursing,

Christian Medical College, Vellore

5. Dr. Ruma Nayak

Dept. of Pediatric Nursing,
College of Nursing,

Christian Medical College, Vellore

6. Dr. Renu Geethalayam
Dept. of Pediatric Nursing,
Pushpagiri College of Nursing,
Thiruvalla, Kerala

7. Dr. Ruchi Juyal
Dept. of Community Medicine

Himalayan Institute of Medical
Sciences, SRHU, Dehradun
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8. Dr. Rakesh Kumar
Dept. of Pediatric Medicine,
Himalayan Hospital,
SRHU, Dehradun

9. Dr. Ravi Adlakha

Dept. of Pediatric Medicine
BLHRC, Hospital, Delhi
Haldwani



APPENDIX VIII

CALIBRATION CERTIFICATES

o % d -YeH ST Y
z@aaﬂmmmﬁfﬁm
7m0 (wdae) Rroemedt 2012 B
Rrs 15 (1) &1 oo B

makD2 —  AK.Singh

Rf® w19 s P 1 srfaa
HAYS JH10—-95

ASUDSDIY

S\uod
1018~ Rreodi4 twdar
Kenmusalod S .

- W 35

IR 31
{7 16(3) 2Ray})

T @ Fardt

# gagerr wfd wvar § 5 ¥ amw
$‘Wmmﬁm$mm$mﬁmm 2, M Sfeaf aﬁ,mmﬁmmmmﬁﬁmh
aRoms ifdpa w7 dte @ Suaw H B SIS HATT B B, FAEY, FHGT TR A1
e RICH- f Rfwf e %0 % %0 %
8 9 10

1 3

DIH=W

Forsohad \
ke — \isgp

Fobvie Woshe ¢eolon W eususinginls

Nudons Cab- 159§ -

~R=1IDY

IS Nely . EiENE

LK Preomint) Mtkviessinks vewy o oy —

(/

e |

Toa @) T

=82
s

Laboratory : Plot No
Ph.: +91 89399 23940

A&@ } ﬁwﬁmmﬁ'— Wbﬂm *Wﬂﬁa‘(‘ﬁhu_
s e o v ] LULIDISDI0 N\ MV i— M 1DI0SY)

Hlogwogo (am=ogo) o1 fAo ﬁu/so—w—os—mw—t(\gtm (Prger / JiTw¥e) |

Scientific Temper

NORTHL;ANB (INDIA) PVT. LTD._

1 Vv Na
/ 89399 40050

Calibratiorn Certificare

8-A, Fomcht ez Az
2EgeT M:8859773399

Honesty, Humility

gar, Perumalpattu, Thiruvallur - 602 024
E-mail: sales®northlab. in

CERT No. CC-2457

NosTHLAS

: C€C235721200002175F

— 30531 v20 ULR NO
CTert. No- . 25.Sep-2021 ;’ftn i) ] 23
Date of Issuc —GVC LABS ate Received : 22-Sep-2021
Csaaar : - Date Calibrated 23-Sep-2021
Plot 89/A, Jeetpur Negi. Due Date i 22-Sep-2024
Address Rampur Road, Haldwani. Ambient Temp. 25+1°C
£ f |. Untarakhand - 263 139. Relative Humidity : 55+5% R.H
Nainital, Atm Pressure : 1004 mbar
- Serial No. : 21233
: Instrument ID. et
Instrument R 2
anufacturer 3 WENSA Range (Res.) : I1mg-200g
3l N&J : — Accuracy / MPE : E2CLASS
! Part No. =5 Test Results : As Found
Location o
MEIMAJ‘%; method no. MSW (Based on OIML R-111-1:2004) at Northlab in accordance with ISOAEC 17025:2017(E)
S calibrate:
The instrument was
Cal. Date Validiey Traceability
19-Feb-2020 18-Feb-2023 LCGC

er
E1 Class Weight

€
TC/6063/2020

1.
N
1. The results of calibration are given on the attached sheei(s).
. The
(SEE BACK OF THIS PAGE)

v X

denomination.
S econd weight value of same "
Indicates Seco of measurement into account.

E)
= remo rtainty
nformance was made by taking unce:
by Permissible Error..

2. 5
3. The instrument is within the Maximum

Calibeation Officer =c 3
’ "Those who desi
L N R S H et Rors et s noncurend glon . L Lo

=
R 5
G 5. 9YE w

WAL 1 rrwn A, Hanran Rea
wwan. Aasm 1ot




APPENDIX IX

CALIBRATION CERTIFICATES

GSTIN No.- 05AOPPB9723C124 Mo. No.- 7500755559

@BH/\GWAT] ENTERPRISES
Sales & Service Essae, Teroka, Electronic Weighing Machine & Others
Opp. Abdulla Petrol Pump, Kohali Colony, Kusumkhera, Haldwani, Nainital-263139

Ref. No. Date : / /2020

CERTIFICATE

To Whom It May Concern

Date: 15" October,2020

This is to certify that the following items brought for calibration by Ms. Pratiti Haldar, Ph.D.

Scholar, Swami Rama Himalyan University, were calibrated in Bhagwati Enterprises. Haldwani.

The results are as following:

1. Steel measuring Bowls — Error is within 2%

2. Plastic measuring Bowls — Error within 2%

3. Plastic measuring Jar — (250ml) —Error within 1%
4

. Plastic measuring Spoons — Error is within 2%

They are found to be appropriate and can be used for practical purpose.

For BHAGWATI ENTERPRISES
S ;9%—

@ bhagwatienterprises.ntl@gmail.com @ 7500755559
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APPENDIX X

LIST OF EXPERTS FOR TOOL TRANSLATION IN HINDI

1. Dr.G.C. Pant
Associate Professor,
PNG Government P.G. College

Ramnagar

2. Dr. Jagdish Soban
Head of the Department,
Soban Singh Jeena College,

Almora

3. Dr. Tanuja Joshi
Professor (Hindi),
M Square Public School,
Pithoragarh
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APPENDIX-XI

INTERVENTION - FBIP
FAMILY BASED INTERVENTION PROGRAM

Introduction:

Family based intervention program (FBIP) refers to multi- component training

program which was prepared by the researcher. It was designed to provide

information to the mothers and family members in a group of (10 — 20) regarding

malnutrition and its prevention in children (1-3) years by them.

Purpose of FBIP:
The main purpose of this program was improvement of nutritional status of the

children 1-3 years and enhancing knowledge and nutrition related practices of their

mothers.

Objectives of FBIP: The objectives of the training program for mothers were to:

1.
2.

To enhance knowledge of mothers regarding malnutrition and its prevention.
To develop competency among mothers on the assessment of dietary pattern,
selection of food items and improving nutritional intake.

To create understanding among mothers in methods of assessing nutritional
status of children.

Demonstrate skill in preparation of healthy diets

The key features of FBIP were:

Enhancing the knowledge and competency of mothers regarding identifying,
selecting and using locally available food items for their children.

Monitoring the nutritional status by the mothers

Dietary Recall and Diet Analysis (Diet-Cal Software)

Nutritional Poster for children and Nutritional Calendar for mothers
Information booklet

Recipe booklet
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Venue: Sub center/Aganwadi/Houses of study participants in community

Method of teaching: Lecture cum discussion, Demonstration, Case study discussion

through video

AV Aids: PowerPoint, Chart, Flip Chart, weight and height monitoring chart, diet

record sheet, Nutritional Poster and Information brochure

Duration of teaching: 2 weeks (14 days)

Group: Mothers of under five children and their family

Medium of teaching: Hindi

Intervention Schedule

SI.No. | Features Sessions Duration | AV Aids
1. | Enhancing | Session I: Nutrition at a Glance- Power
the Overview of Nutrition and its Need | 15-20 min | point,
knowledge | session I1- 15-20 min | Chart, Flip
taenr?c COMPE- | Nutrition and malnutrition related Chart,
y Awareness
2. | Monitoring | Session I11: Nutritional Prepared- | 20-25 min | Weight
t_he nutri- | pess and .height
Esnal sta:ﬁz e Growth Monitoring (rzr;]zrrl;torlng
mothers e Diet Record Sheet-Distribution
3. | Dietary Re- | Session IV Diet
call  and | Nutrition Counseling: 3 days Diet | 20-25 min | record
Diet Analy- | Record- Discussion | sheet
SIS . . . 20-25 min
e Nutrition recipes demonstration
e Discussion
e Nultrition recipes demonstration
4. glgst{;trllonal Session V
Chart e Re- briefing
Information | ® Distribution of calendar for
booklet mother

e Distribution of poster for tod-
dlers
e Food recipe guide Booklet

Session VI:

Follow up visits and reinforcement
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Session I: Nutrition at a glance

Duration of Session: 15 — 20 minutes
Overview of Nutrition and its Need in childhood:
This session involved development of rapport with the mothers participating in the
group and also involved briefing them regarding maintenance of nutrition diary for
their child. This diary was used in the upcoming sessions to know the dietary habits.
Three-day dietary recall chart was also given to the mothers to record dietary intake
of child. This will help in providing them counselling regarding selection of food
items for their child.

Case Discussion
Mr. X is 4 years old and is frequently getting ill due to which he skips going to
Aganwadi. When enquired from mother she said that my child does not completely
finishes meal but then mother gives breast feed.
Does this supplementation is enough for child?
What will happen if this is continued even if child becomes 5 years?

Discussion: between group

Nutrition:

e  The food we eat is made up of vital components called nutrients.

e  Our food is made up of essential natural substances called nutrients.

e Nutrition refers to: "The study of what happens to food once it enters the
mouth and thereafter”.

e  Nutrients are classified into seven vital components: carbohydrates, fats,
vitamins, minerals, proteins, water and fiber. They are further categorized
into micro and macronutrients.

e  There are seven major classes of nutrients: carbohydrates, fats, fiber,
minerals, proteins, vitamins and water. These nutrients can be grouped into
macronutrients and micronutrients.

e  Macronutrients are required in relatively large amounts: carbohydrates, fats,
fiber, proteins and water. Micronutrients are required in smaller quantities:

vitamins and minerals.
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e  Every child attains growth at his/her own pace and time by reaching various
developmental milestones.

e  Child’s growth and development does not occur at linear pattern, but is
influenced by each and every child’s environment, nutrition and parental
care. These factors play significant role in a child making him/her reach their
full potential.

e Inadequate nutrition increases the risk of childhood illness, and is also
directly/indirectly responsible for 1/3™ of the estimated 9.5 million deaths
worldwide.

e  Nutrition is a process by which food is taken in and is utilized by the body
and nutrients are the chemical substances present in food and are responsi-
ble for nourishing the body.

Functions of Food:

e Body building e Energy Giving
e Protection hysiological e Psychological
e Regulation e Social

Nutritional Status:
Nutritional status is the state of health of individual that is influenced by utilization
of nutrients. Malnutrition is impairment in health that results from deficiency, excess
or nutritional imbalance.
Action of Nutrients:

e Supply of energy

e Maintenance of growth

e Regulation of body processes

e Protection against diseases
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Macronutrients:

SI.LNo. | Nutrient Function Sources
1. Carbohydrates: Energy — giving | e Cereals: wheat,
Carbohydrates are present in | function: Carbohy- rice, bajra,
large quantity such as starch in | drates provides en- maize, etc.
cereals, legumes, pulses and | ergy. e Pulses: Rajma,
potatoes. They are present as Channa, all dals
simple carbohydrates in sugar, e Roots and Tu-
jaggery, fruits, honey and bers:  Potatoes,
milk. sweet potatoes,
beetroot and
tapioca
e Sugar, Jaggery
2. Proteins: e For  Growth, | Meat, poultry, fish
They are needed for body maintenance, eggs, milk cheese,
building repair of tissues | paneer, curd, soy-
e Blood clotting | beans, peas, pulses
e Energy — cereals, nuts and
oil seeds like til,
groundnuts etc.
3. | Fatsand Oils: e Energy giving | Cooking oils, ghee,

They are concentrated sources | ¢ Maintains body | butter, oilseeds,
of energy in our diet. temperature nuts, meat, poultry,
e Growth of tis- | fish, egg, while
sues milk, cheese.
Micronutrients:
SI.No. | Nutrient | Function | Sources
1. Minerals: Calcium, Iron, lodine
a) | Calcium e Calcium helps | Milk is  richest
in development | source of calcium
of strong bones | and  phosphorus.
and teeth. It also | The other good
aids in blood | sources are curd,
clotting and | green leafy vegeta-
contraction  of | bles, ragi and oil
muscles. seeds.
e Deficiency of it
leads to osteo-
porosis and
rickets.
b) | Iron e It is required in | Whole grain cere-

trace amounts.

als and pulses.
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It helps in de-
velopment  of
hemoglobin

that is present
in red blood
cells.

Its deficiency
causes anemia.

Green leafy vege-
tables, egg vyolk,
liver and meat are
other sources.

c) | lodin e It is necessary | Food grown in io-
for growth and | dine rich soil are
development. good sources.

e Its deficiency | All sea foods items
causes goiter or | are rich in iodine.
enlargement of
neck area and
also mental re-
tardation.

Hence, iodized
salt should be
consumed.

2. Vitamins

a) | Vitamin A e It is important | Milk and its prod-
for eyes func- | ucts, liver, eggs,
tioning. fish liver oils, yel-

low or orange fruits
and vegetables such
as pumpkin, carrot,
papaya, mango etc.

b) | Vitamin D e Necessary for | Exposure to sun-
formation and | light, eggs liver,
maintenance of | fish liver oils, milk,
strong healthy | butter refined oils
teeth and bones | and ghee.

¢) | VitaminE e Prevents de- Al cereals, pulses,
struction of vegetable oils
cells against
damage
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Session I1: Nutrition and malnutrition related awareness
Duration of Session: 15 — 20 minutes

Review of previous session

SI.No. | Nutrient | Function | Sources

2. Vitamins

a) | Vitamin K: e Necessary for | Green leafy vege-
clotting of tables, Egg, liver
blood

b) | Vitamin B o Essential for Fish, eggs, Liver,
proper growth, | poultry, meat,
needed for Green leafy vege-
formation of tables
red blood cells
and helps in di-

gestion and im-
proves appetite

¢) |VitaminC e Helpsin Citrus fruits like
fighting the amla, orange, lem-
germs causing | on, guava, etc.;
diseases Sprouted pulses

such as grams,
green leafy vegeta-
bles

d) | Water e Regulatory and
excretory func-
tion

Balanced Diet: A diet which contains different types of food possessing the
nutrients- Carbohydrate, protein, fats, vitamins, minerals and water to meet the
requirement of the body.
Functions:

e Good physical and a good mental health.

e It helps in proper growth of the body.

e Balanced diet increases the ability to fight or resist diseases.

Deficiency of any of these nutrients in child’s body causes Malnutrition.
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According to WHO, malnutrition refers to: “deficiencies, excesses, or imbalances in

a person’s intake of energy and/or nutrients and have 3 types: under nutrition,

stunting and underweight”.

Causes:

Unsatisfactory food intake,

Severe and repeated infections

Other factors include:

Mother’s nutrition

Antenatal care service during pregnancy
Birth interval of children

Breast feeding,

Socioeconomically factors and

Environmental factors such as infection diseases, sanitation and hygiene.

Signs and Symptoms of Malnutrition:

How to identify a child suffering from Marasmus

- Thinness of the body

- Very weak even cry cannot be heard

- Growth failure

- How to identify a child suffering from Kwashiorkor:
- Swelling

- Hair changes; easy breakage

- Growth failure

- Skin condition poor

Session I11: Nutritional preparedness

Duration of Session: 20-25 min minutes

Plan:

1. Diet cards for 3-day diet record will be collected from mothers.

2. Then demonstration on road to health chart as per the card given to them during

registration will be done. After demonstration mothers of children identified as
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malnourished will asked to sit in group of two and asked to work in pairs thereby

plotting their own child’s weight and height and any two groups will be asked to

re - demonstrate back.

Plotting of weight for age:

After knowing the weight of the child, following steps are to be followed:

1.
2.

Look for your child’s age in the growth chart (horizontal axis).

Then fill the birth month of the child in the given box (e.g., June) and in the
following boxes fill the subsequent months.

Next, look for the measured weight (in kg) of the child in the vertical axis (left
hand side).

According to the weight and age of the child put a dot mark in the middle of the
column on the graph.

Repeat the same in the subsequent months and then join the dots using a line, the

pattern formed will indicates the growth of the child.

Plotting of height for age:

After knowing the height (in cm) of the child, following steps are to be followed:

1.
2.

Look for your child’s age in the growth chart (horizontal axis).

Then fill the birth month of the child in the given box (e.g., June) and in the
following boxes fill the subsequent months.

Next, look for the measured height (in cm) of the child in the vertical axis (left
hand side).

According to the height and age of the child put a dot mark in the middle of the
column on the graph.

Repeat the same in the subsequent months and then join the dots using a line, the
pattern formed will indicates the growth of the child.

Interpretation of Growth Curve:

1. Gain in weight of the child is said to be good if the curve or dots points in an
upward direction or fall in the green color zone on the graph.

2. If the growth curve or dot points come in yellow and red zone of the graph, it
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indicates to moderate and severe level of under growth and this refers to

undernutrition in children.

Diet Record Sheet was distributed for dietary recall.
Session 1V: Dietary Recall and Diet Analysis

Duration of Session: 20 — 30 minutes
This component involves following aspects:
e Re- briefing
e Nutrition Counselling based on 3 days Diet Record- Discussion

e Nutritious recipe demonstration

Nutrition Counselling

This session involved thorough discussion with mothers and family either in group or
one to one basis regarding the dietary inadequacies identified through dietary recall
via dietcal software. The mothers were counselled regarding type of diet to given to

maintain adequate nutritional status.

Nutrition Recipe Demonstration: Introduction to the concept of nutrition for their
child by relating to the dietary recall data gathered from mothers in first session.
Demonstration regarding nutritious recipes was done in the houses of the mothers.

Following recipes were demonstrated.

1. WHEAT GRAM PORRIDGE

Roasted wheat flour 25 g (1 % table spoon)
Powdered, roasted Bengal gram 15 g (1 tablespoon)
Powdered roasted ground nut 10 g (2 teaspoon)

Sugar/Jaggery 30 g (2 tablespoon)
Spinach (or any leafy vegetable) 3049
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Method of Preparation:

1. Powder the roasted groundnut, wheat and Bengal gram.
2. Prepare batter with powdered ingredient and jaggery syrup.

3. Place spinach in a pan, add water (1 cup = 150ml), boil till the volume

becomes half and strain it.

4. Add the stained spinach water to the batter and cook for 1-2 mins with

continuous stirring till it becomes semi-solid.

2. NUTRITIONAL LADDOS

Ragi Flour/Mandwave ka atta 50 ¢
Oil 5ml

Groundnut Seeds 159
Jaggery 50 ¢

Method of Preparation:
1. Steam cook ragi flour for 20 mins

. Roast groundnut, remove the outer skin and powder coarsely.

. Prepare jaggery syrup.

2
3
4. Add steam cooked ragi flour, groundnut powder and oil.
5

. Mix all the ingredients thoroughly and make laddus.

Nutritive Value per 100 grams:
Calories: 406
Protein: 6 gm

Iron: 3.14 mg

Carotene: 22.08 microgram
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3. MOONG DAL/BLACK CHANNA CHAT

Black Channa 25¢
Oil 1-2 tsp
Roasted groundnut powder 2tsp
Roasted Channa dal 2 tsp
Tomato Y2
Potato boiled 1lg
Salt To taste

Method of preparation:

1. Soak the pulse overnight

2. Next day remove from water and tie in wet muslin cloth and leave for 12-24
hours till sprouts appear

3. Pressure cook or boil the sprouted pulse for 5 mins to soften

4. Fry the vegetables lightly and add boiled potatoes later

5. Add steamed pulse along with salt and spices and serve

4. UPMA
Method of preparation:

1. Fry suji in oil till brown and keep aside.

2. In a kadai heat oil and fry mustard seeds till they sprout. Then add the
vegetables and groundnutd.

3. Add to above thrice the amount of water as suji and boil adding salt.

4. Once the mixture boils well add the fried suji gradually, stirring
simultaneously till the whole mixture forms into a smooth “halwa” like
consistency.

5. Serve with chutney or pickle or sauce.
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The ingredients are given below:

Re- briefing: The mothers were re- briefed regarding the previous session
undertaken. The mothers were re-equipped regarding preparation for managing
malnutrition in their children by distribution of nutritional calendar and Food recipe

guide Booklet on nutritious recipes. They were also be given poster for their children

Suji Y cup
Groundnuts 10g
Carrots sliced Yo
Potato sliced Yo
Tomato 1
Onion sliced 1
Mustard seeds Yatsp
Oil 3-4tsp
Water 3-4 tsp
Salt To taste

Session V: Re-Briefing

on healthy eating and hygienic practices.

Distribution of calendar for mother

Distribution of poster for toddlers

Food recipe guide Booklet

Information Booklet

Session VI: Follow Up and Reinforcement

Follow up visits and reinforcement

Follow up and reinforcement: Follow up was made during the first month and third
month and mothers were reinforced to follow the nutritional advice given.

Nutritional Assessment of children: Nutritional assessment for children was done

at 3"“month, 6" month and 9" month.
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APPENDIX-XII
DIET RECORD SHEET
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APPENDIX-XIII

INSTRUMENTS USED FOR DIETARY RECALL
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APPENDIX X1V

PERMISSION TO USE DIET CAL SOFTWARE

120621, 11:32 AM Gmail - Dietcal Software

M Gmail pratiti haldar <beliealwz@gmail.com>

Dietcal Software

Profound Tech solutions <info.dietcal@gmail.com> Thu, Oct 8, 2020 at 9:30 PM
To: pratiti haldar <beliealwz@gmail.com>

Dear Ms Pratiti
Kindly note that one license is for one computer only as clearly mentioned in the license agreement

Kindly find enclosed attachment with the license key.

Download it on your desktop.

Double click on your DietCal icon and click on the button "Register your license"

Now select the license key you have saved on your desktop and click on open.

This will successfully license your software.

The password to open the software is dietcal always.

Enjoy using the software. Pl go through the user guide and the data credential file in the utility section
which you should read to guide you completely before you start using the software.

Also leamn to take backups regularly through the backup button in the utility section of the software.

Pl give call to Md Gurdeep at 9911184904 before you add your data

Also sending you an Introduction of the software so that you can share it with your friends

Pl note that your registration with us is incomplete without the form

Regards
TKAUR

[Quoted text hidden]

3 attachments
D License.cal
3K

ﬂ 1-Salient features and list of users of DietCal.pdf
989K

ﬂ Unique features of DietCal recipes.pdf
1387K
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APPENDIX-XV

NUTRITION CALENDARS AND POSTER
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APPENDIX XVIII

PICTURES OF FOCUSED GROUP DISCUSSION AND

INTERVENTION DELIVERY
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APPENDIX XIX

E-CERTIFICATE IN POSHAN ABHIYAN ICMR

POSHAN Abhiyaan

E-Learning ICMR-NIN Modules

Ministry of Women ond Child Develapment
Government of India

&
ICHR-Mational Inatitute of Mulrifion

Dapartman of Heclth Beseorch, Minsdry af Healh & Family Waelfara
Goerrmant of India, Hyderabod, Telongenn Siote

This is to certify that

MM, oo G Haldar

has successfully completed the Nutrition Education Programme
Basic Nutrition
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CHILD NUTRITION CHILD CARE COURSE CERTIFICATE
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APPENDIX XXI

LIST OF EXPERTS FOR CONTENT VALIDATION OF

INTERVENTION

Dr. Sanchita Pugazhendi
Professor cum Dean,

Dept. of Community Health Nursing,
Himalayan College of Nursing,
Dehradun

Dr. Renu Geethalayam
Professor cum Principal,

Dept. of Pediatric Nursing,
Pushpagiri College of Nursing,
Thiruvalla, Kerala

Dr. Smriti Arora

Professor,

Amity University,

Gurgaon

Ms. Vinita Thapliyal

Clinical Dietician

All India Institute of Medical Sciences,
Rishikesh

Ms. Preeti Sharma

Clinical Dietician

Himalayan Hospital,

Dehradun
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APPENDIX XXIII

PERMISSION FROM CHILD DEVELOPMENT PROJECT

OFFICER (RURAL), HALDWANI
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APPENDIX — XXIV

PARTICIPANT INFORMATION SHEET - ENGLISH

Project Title: “A study on risk factors of malnutrition and effectiveness of Family-
Based Intervention Program (FBIP) on nutritional status of children and knowledge
and practices of mothers in selected villages of Nainital district, Uttarakhand.”
Language: English

Principal Investigator: Ms. Pratiti Haldar

Designation: Ph.D. student

College: Himalayan College of Nursing, Swami Rama Himalayan University, Jolly
Grant

Contact number: 8909XXXXXX

1.

Introduction for the research study:
Malnutrition is found to be most common problem identified in the children in the
age group of one to three years. Mothers play a very important role in
maintenance of their nutritional status.

Purpose of the study:

The purpose is to identify nutritional status of children and to improve it in them
through family-based intervention program. It also aims to identify its
effectiveness on nutritional status in under five children, knowledge and related
practices of mothers.

Participants:
Children of (1-3) years age and having mild to moderate malnutrition and their
mothers.

Information about the study:

Study will be conducted in two phases:

Phase I:
This phase involves identification of nutritional status of child by assessing
height, weight and mid arm circumference and collection of information from
the mothers which includes data on risk factors of nutrition, knowledge and
practices relating to nutrition.

Phase II:

This phase involves evaluation of the effectiveness of family-based
intervention program on nutritional status of the child and knowledge and
nutrition related practices of the mothers. This program consists of following
components: teaching, assessment, diet recipe demonstration, nutrition calendar
and poster and information booklet.
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Followed by reassessment of knowledge and practices relating to nutrition in mothers
and assessment of weight and mid arm circumference of child every three months for
period of nine months.

5. Your responsibility in the study:
e You are expected to provide accurate information to the questions asked to
you.
e As part of intervention, you are requested to attend classes and also make
necessary improvements in nutritional practices of the child as suggested.
e You can clarify any doubt after the sessions.

e You can discontinue from the study at any point of time whenever you wish
to.

6. Risks and cost of Participation:
There will not be any risk and no expenses to participate in this study.

7. Benefits of participation:
You will get awareness about the importance of nutrition in this age group and its
impact on child’s health. This will also help you to track your child’s nutritional
status thereby improving nutritional status of the child and plan meal effectively for
your child.

8. Confidentiality of Information:
This information gathered from you i.e., your name, address, study results will be
studies only by authorized personnel, ethics committee or regulatory bodies. The
information collected will be presented in meetings of published in journals
without sharing your personal details.

9. Voluntary Participation:
Entering this research study is voluntary. If you volunteer you have right to
withdraw any time and need not give any reason.

10. Whom to contact in case of questions: If you have any questions about this

form or any study related issues you may contact below mentioned person:
Name: Ms. Pratiti Haldar
Address: Himalayan College of Nursing, SRHU, Jolly Grant, Dehradun,
Uttarakhand,
Contact Number: 8909XXXXXX
For further details, please contact:
Name: Dr. Lekha Vishwanath
Address: Himalayan College of Nursing, SRHU, Jolly Grant, Dehradun,
Uttarakhand,
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INFORMED CONSENT

Participant/ Protocol Number:

Participant Identification Number:

Project title: “A study on risk factors of malnutrition and effectiveness of Family-
Based Intervention Program (FBIP) on nutritional status of children and knowledge
and practices of mothers in selected villages of Nainital district, Uttarakhand.”

Name and Age of the Research Subject (Mother):

Name and Age of the Research Subject (Child):

I have read the Participant Information Sheet and its contents were explained by the
researcher in my own language and | have understood the contents. | had the
opportunity to ask questions and received satisfactory answers.

I understand that my and my child’s participation in the study is voluntary and that I
have the right to withdraw at any time without giving any reason, without my

medical care to legal rights being affected.

I understand that the information collected from me may be presented at meeting or

published in journal without my name and personal identifications.

| agree and give consent to take part in the above-mentioned study for me and my

child. I also confirm that I have received a copy of the Participant Information Sheet.

Signature of the Research Subject Date

Name of the person explaining the consent Date
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CTRI REGISTRATION

CTRI Trial Registration ~ inbor »

adm-ctri@nic.in yia nic.in
to me

Dear Concemed,
Trial REF/2020/12/038975 has been regislered. The registration number for this trial is CTRI/

Regards
CTRI Team

adm-ctri@nic.in yia nic.in
to Array

Dear Concemed,
Trial REF/2020/12/038975 has been registered. The registration number for this trial is CTRI/

Regards
CTRI Team

Reply Reply all Forward
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NUTRITION: A BOON TO HEALTHY EARLY CHILDHOOD
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Manuseript Info Abstract
Mannscript History Food!! The word food itself holds a very important roke m everyone’s
Receved: 21 Decenther 2021 lives. The food we cat gives us the needed energy to pursue our daily

Final Accepted 24 '“““’:T 12 activities and gives us the necessary strengih to help boost our
Publihed: Febauary 2022 immunity. The imporiance of an adequate nuirition for children below
words: - three years cannot be ignored or cut short. The early nutrition practices
Nerition. Childhoed. Health. Mathers in a child’s life decides, the how; the latter years of life turn out.
Therefore, it should be a fundamental right of & child o have good
nutritional practices from day one. Exclusive breast freding; since very
leng has been emphasized upon by Governments of various countries,
medical practitioners and other involved in maternal and child health
sector. If a child gets exclusive breast feed for six menths, experts
believe that it helps a child to grow healthy and also contributes to
overall development of the child. Healthy Nutritional practices play a
vital role in health of children especially in children below three years.
Healthy nutritional practices are like the steps of a ladder, the stronger
the steps the better is the climb for the child. Mothers or the primary
care givers are like poles of the ladder which holds the steps together.
Therefore, educating a mother or primary care giver about healthy
nutritional practices becomes utmost necessity for any sockty.

Cager Right, LR, 2022 AN rights reserved.

Introduction:-
Nutnition in carly childhood days plays a significant role by balancing the holistic aspeet of child ie., physical,
mental, social moral and spiritual area. A healthy child is not only a desire of every mother but is also an asset to the
country. Inadequate amounts of nutritional intake for longer peniods can lead to imeversible damage to child's
growth

During the carly years of life children learn how, what and when to cat either through observation or by direct
experiences. Thus, eating habits develop in the initial years of life.' Due to transition in the eating habits of children
in all age groups it i very imperative to understand the factors contributing to this choosing behavior.” This will not
only help to shape their cating habits in the carly phase but will also make them healthy aduls in future.

Corresponding Author:- Pratiti Haldar 1124
Address:- PD. Research Scholar, Department of Nursing, Himalayan College of Nursing,
Swami Rama Himalayan University, Jolly Grant, Dehradun, Uttarakhand.
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Children’s environment includes family and peers, offering them foods which are influenced by beliefs, society and
media. This increases in complexity and variety throughout their life.’Though eating habits and behavior are
difficult to change dircct&y but interventionfocusing on parental feeding practices can potentially prevent unhealthy
cating habits in children."Family plays a very significant role in maintaining healthy habits in the children from the
beginning when the child leams to cat. Studies have shown that positive family system establishes and promotes
beneficial healthy behavior in children through role modelling, providing healthy foods and invelving children in
healthy eating conduct.”

Thus, present review paper focuses on significance of nutrition in early years and methods to mculcate healthy
cating habits in children.

Significance of Nutrition:

Good nutrition is fundamental to child’s physical and mental duvclupmcnt.ﬁf\ child entering into toddler phase (1-3
years) will steadily begin to have transition in eating habits as the demands of the body will increase due to growth
and development.

During the early childhood years there is rapid development of the brain and it requires more than 20% of our daily
energy intake. Thus, the food consumed by children has a direct impact on learning, memory and attentiveness.
Hence, consuming right nutrients i adequate amount is essential for them as they explore the world around them. If
the child skips the meals or doesn't take the right amounts of nutrients, it might affect their concentration and
memory span in latter years of life.”

India stands highestwith world’s one-third population as Stunted [According to global nutrition report,2018].
According to Global Hunger index, India has highest level of Wasting and as per Comprehensive Nutrition survey
(CNNS) it is reported that 6.4% of children below 2 years have minimum acceptable diet (MAD).*According to
WHO' MAD is onc of the cight measurements for assessing infant and young child feeding (ICYF) practices’ and
refers to Proportion of children 6-23 months of age who receive a minimum acceptable diet (apart from breast milk)
and is calculated from following formula .
MAD = Breastfed children 623 months of age who had at least the mmimum dictary
diversity and the minimum meal frequency during the previous day
Breastfed chuldren 6-23 months of age

And
MAD = non-breastfed children 6-23 months of age who received at least 2 milk
feedings and had at least the minimum dietary diversity not including milk
feeds and the minimum meal frequency during the previous day
Non-breastfed children 6-23 months of age
Indicators for assessing infant and young child feeding practices — Part 1,
WHO

The remaining seven measurements includes: Early imitiation of breastfeeding, Exclusive breastfeeding,
Continuation of breastfeeding for one year, Introduction of complementary feedings, Mimimum dietary diversity,
Minimum meal frequency and taking iron rich diets.Inadequate intake of micro and macro nutrients during this
phase will affect the growth and development leading to delay in mental and motor development further affecting
the advance period of childhood alongwith recurrent phases of illness.'"The first five years of child development is
considered as most vital phase of growth and development. As inthis phase the child is considered to be most
vulnerable to various health issues. Therefore, monitoring nutritional status in this age is considered as an important
segment to track the health of child."

Morcover, in this age groupi.c., from one to five years child is constantly in motion. The activities related to gross
and fine motor area is high in toddler phase as they are experimenting their newly acquired physical strength. This in
itself highlights the importance of energy giving and body building foods.

Healthy habits Inception:
Due to slower growth during these years, the appetite also slows. A child develops decreased interest in food and

developsfood jags ic., refusing previously accepted food or asking same food at each meal. “Though there are
various factors which play significant role in child’s nutritional status like: maternal demographical factors Le., age

1125
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of the mother”, poor nutritional status, duration of pregnancy, improper spacing, no antenatal checkups,
complicated pregnancy, maternal height and weight and low Body Mass Indexas these factors affect the fetus from
the womb itself. Environmental factors™like illiteracy m mother and father, low socio-cconomic status,
overcrowded living and family, unemployment, use of addictive substances, working mothers, kucha house, hand
pump water drinking, open drainage and open defecation indirectly affects the nutritional status. Birth related
factors'” like Low Birth Weight (less than 2.5kg), certain cultural belicfs and dictary factors "*%! also play a
significant role in development of malnutrition. Also, hmicnic factors which are usually neglected are indirectly
responsible for affecting the nutritional status of children, ["/*2%!

Though, the afore mentioned factors affect a child’s nutritional status indirectly or directly, the role of parents is still
the most important factor responsible for developing healthy nutritional habits. Consequently, it is indeed the
parents’ fundamental responsibility to make a child eat healthy and nutritious food. And only if the parents remain
persistent with a child regarding eating habits, the child will develop impeceable eating choices.

Once the children start developing taste, it becomes the responsibility of the parents to develop nutritionally
conducive environment for them. This can be done by having same meal timing with children where the parents can
manage child’s behavior by interacting with them. ™ Studies have reported that this is directly linked to child’s
weight ic., frequency of family meals and nutrient intake.” Diet quality is also linked with breakfast cating habits™
and fast-food ccmsurnﬂptinnN in children from early age. It is also known that children are good imitators, so it is
important for adults also to have healthy eating habits. A study n:];urts that children’s intake of fruits, vegetables and
milk increased after observing adults consuming the same foods.™ Thus, positive social modelingalso plays its own
role in helping children develop healthy eating styles. Also, developing structure based or imit setting strategies
such as limiting certain foods brought home or serving small portion without forbidding accessibility to these foods
develop unhealthy eating habits.”

Other strategies nclude having: covert control Le., buying only healthy foods and avoiding storing of unhealthy
foods, avoiding use of food rewards specifically unhealthy food rewards, promoting self-regulation by recognizing
fullness sense and serving moderate portion meals, adopting authoritative parenting style by encouraging them to try
new foods and discouraging obesogenic environment (reducing intake of palatable snack foods), parents focused
interventions (feeding related education and guidance to parents, social support) and family environment(Early-life
experiences with healthy tastes and flavors may promote healthy eating, parental role in food shopping and
]Jn::l'_'mrsﬂicrrl)_:‘2

Conclusion:-

There are multiple factors which influence eating habits in children. It is the family that plays central figure in
developing healthy habits of eating n children. Though, government has initiated various programs to combat
undernutrition in children but this all will work for child only when there is collaboration. Parents need to educate
and keep themselves update about the right foods for their children. As the times are changing and things are casily
available, we need to teach our children to develop right selectionof foods and right cating attitude. Intervention
programs involving entire family should be focused upon and not just only teaching the mothers who are primary
care givers.

Conflict of Interest:
None declared.
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Abstract

Malnutrition, a word which seems to shake our roots and disturb our future. Today the underdeveloped

and many developing countries are battling this threat in many ways. The reason behind malnutrition is
the determinants which make it prevail in our neighborhood and our country on the whole. Malnutrition
possess a very serious threat to the future of our country especially the children between (1 - 3) years of

age. This paper attempts to identify the existing prevalence of malnutrition in Uttarakhand, to explore

the predisposing factors contributing to it in under five children and compare the prevalence with the
selected neighboring states. An in — depth survey of all the related literatures and published articles in the
selected area was made. It has been reported in recent times about the hike in India’s hunger problems
and the number of reported cases of stunting and wasting has also rocketed though underweight has
slightly reduced. The only way to curb malnutrition is by; breaking the shackles of the determinants,

thorough regular surveys and screenings, improved and adequate health care services, reaching out to

the needy and spreading awareness among the masses.

Keywords: Malnurrivion, Stunting, Wasting, Underweight, Children

Introduction

Children; the purest souls, are the most vulnerable
section of a society. They are considered to be the
firture of any country and the pillars upon which the
country projects its existence. Therefore, it becomes
imperative for any country to focus more on this
vulnerable section of the society. Only a healthy child
can help in building a healthy country of the future.
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A person's demands for nutrition varies according
tohisage. [" Nutrition s one important aspect in child's
development apart from genetic and environmental
factors. It plays a very significant role in early years
of child development. It not only prepares the child
to combat opportunistic infections and diseases, but
lays a strong foundation for a healthy future. Child's
development begins from conception itself thereby
emphasizing nutrition importance during pregnancy
which affects the overall child development too.
I In most literature studied, under nutrition is used
synonymously with malnutrition.

Malnuirition refers to deficiencies, excesses,
or imbalances in a person’s intake of energy and/or
nutrients. It refers to three broad groups ie. under
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nutrition (weight for age), stunting (Height for age)
and wasting (weight for height). ! Malnutrition
cause 1s multifaceted in early childhood and is also
related to socioeconomic and sociodemographic
factors. *IGlobally in the year 2020 it was found that
149 2 million children under the age of 5 years of age
were stunted, 45.4 million wasted, and 38.9 million

overweight ]

According to recent reports, there has been a
tremendous surge in levels of hunger and stunting
inspite of India’s economic growth. In Global Hunger
Index 2020, India ranked 94" among 107 countries.
%] According to NFHS-4, 36% under-five children are
underweight, 43.3% are stunted and 24.5% are wasted.
In Uttarakhand, the prevalence of underweight,
stunting, and wasting as per NFHS-4 15 26.6%,
33.5%, and 19.5%, respectively and 1s more in rural
than in urban areas. "' The hilly state Uttarakhand is
located in northwestern part of the country. It has
varied topography and is divided into two regions 1Le.
Garhwal and Kumaon. It has total of nine districts ¥
and the population is sparsely distributed, majority
being rural. 11 Subject to the terrain the health
services are not as good as other parts of India.
Uttarakhand state was found to be ranked 18th among
29 states, an indication of its indifferent health and
was found to perform worse in health "% The present
review focuses on the prevalence and predisposing
factors causing malnutntion m early childhood
vears specifically in the age group of (1-3) years in
Uttarakhand. This review will help to consolidate
the available published literature on prevalence and

factors contributing to malnutrition which may help
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to strengthen the programs and spread awareness to

counter the menace of malnutrition in children.

Methodology

The literature regarding prevalence and factors
associated to malnutrition was collected from
Google search engine, Google Scholar, Pubmed and
Published reports and articles. The objectives of the
review were: existing prevalence of malnutrition
in Uttarakhand, to explore the predisposing factors
contributing to it in under five children and compare
the prevalence with the selected neighboring hully
states. The neighboring states were Himachal Pradesh

and Jammu and Kashmir.

Only open accessed articles were retrieved. The
keywords used for search were: “malnutrition”,
“under nutrnition”, “under five children”, “factors”,
“Uttarakhand”. The hterature published form 2011 till
date was searched. About 518 articles were shortlisted
from the electronic database. After assessment of
title and abstract 514 articles were excluded. The
reference list also was examined. In addition 4 studies
were added from other sources. The relevant studies
included for the final review based on inclusion
and exclusion criteria were 7 studies. The nclusion
criteria for review were: Original research studies
published between 2011 to 2021, cross sectional and
epidemiological studies, study conducted among
children below five years of age in Uttarakhand.
All the papers used the height for age, weight for
height and height for age criteria for assessment of
nutritional status in under five children. The process

of study selection is shown in below mentioned Fig.1.
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Studies identified during initial search
g n=518
3
=
£ v
g Studies added from other sources (n = 4)
n=522
g !
g Studies identified as duplicated in other
5 Search engines were removed [n = 1)
— n=521
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B Titles and methodology screened Studies excluded
& n=521 n=514
4]
= h J
'§ Studies included for the final review was
E n=7

Fig.1. Flow diagram for study selection process

The review 1s presented in the following
headings: prevalence of malnutrition in Uttarakhand,
factors predisposing to malnutrition in under-fives
and comparison of prevalence with the selected

neighboring hilly states.

Prevalence of malnutrition in under-fives of
Uttarakhand:

The studies on prevalence of malnutrition in under-
five children was evaluated and results found were:
in Rishikesh underweight, stunting and wasting was
37.3%, 43 3% and 24.5% respectively!'!! in Haridwar
44 82% stunted and 51.72% were underweight'2! in
Kashipur it was found that about 27 27% and 54.55%
children in the age group of (0-5) years were found
malnourished in mild to moderate category!™*! and
in Dehradun it was found that 200 (52.5%) children
having exclusively breast fed were undernourished!'.
In another study conducted in Dehradun among
toddlers regarding socio economic correlates and under

nutrition it was found that 61 78% children belonging

to lower socio economic status were undermnourished,
75.50% of undernourished children had uneducated
fathers and 73.30% had illiterate mothers. ['*) A study
of co- morbidities in children conducted in Dehradun
found that 298 (59.6%) children with co morbidities
were under nourished "' and in study conducted in
rishikesh it was found 27.38% children were under
weight for their age, 52% were stunted and 17.84%

were wasted ['7].

As per swasth report of Uttarakhand, it was found
that there has been 10.9% drop in cases of stunting
in children under 3 years of age. Also there has been
11.9% decline of underweight in children below 3
vears. But there has been minor increase of 0.7% in
wasting cases of NFHS -4 data when compared with
NFHS -3 data|"®/1t is not only the intake of diet which
will help to solve this problem of under nutrition in
early vears of life but also other contributing factors,
Table 1. Summarizes the prevalence of under nutrition

in children under 5 vears of age.
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Table.1. Prevalence of under nutrition in children under five years of age.

Ref. No. Year Seiting Sample size Design Identified Prevalence
C v-based © Urban vs rural areas: Underweight (40.5% vs 35.0%%)
1. 2020 Rishikesh 400 omm‘”:'gs;m; TO55° | and 46.5% vs 40.0% respectively. Wasting more i
: urban {27% V/s 22.0%) than rural areas
2 2018 Hanidwar 45 Epidemiological Study 44.82% stunted and 51.72% were underweight
100 fhmfllfﬁ and Out of 33 children i 0-5 age group 27 27% and
i 206 Kashipur 33 children Cross-sectional 54.55% were malnourished in mild to moderate
{0-5) wears category.
: ) About 47.5 % children exclusively breast fed were
4 20ig Debradiom l Crmgs- sectipnal well nourished whereas 52 5% were undernourished.
Children belonging to lower class were
. demourished (61, 78% Xl 48 449
5. 206 Diehradun 507 Cross- sectional undemounsiee | . i), maximum { . )
proportions of children living in poor environment
were found to be undernourished
Out of 300 children, 202 (40.4%) were well nourished
6. 2014 Dehradun 500 Cross- sectional and 29%(59.6%) were under nounshed with or without
co morbidities
. . . About 27.38% children were under weight, 52% were
7. 02 Rushikesh [ Cross- sectional N
ks ? oS- seetion stunted and 17.84% showed wasting

Predisposing factors of Malnutrition:

A varying number of factors lead to malnutrition
in children. The studies reviewed in Uttarakhand
depicted several factors that affect the nutritional
status of children under five years of age. The factors
have been categorized into socio demographic factors,
child related factors and environmental factors.

Sacio demographic factors:

The prevalence of underweight and stunting was
found higher in children belonging to families of low
socio economic status i.e. 47.50% and 40%.['%%
The educational status of parents also had a negative
impact on nutritional status of children 1.e. illiterate
parents had more percentage of malnourished
children."" "% Occupation of parents!"'™°! and

size of family!"],
Child related factors:

birth
prematurely born children were found to be more

Underweight/low weight  and

malnourished!'' exclusive breast feeding, timely

complementary feeding!"! Anemia™>'"! and birth
order were other significant factors leading to
malnourishment in children ' Birth interval between
children less than 2 years, not immunized children,
inadequate dietary intake and monotonous diet, worm
infestations, repeated illness like diarrhea, fever and
cough and cold also found to be one of the significant
factors leading to malnourished children!''7]

Environmental factors.

Poor physical environmental factors like housing,
overcrowding, lighting and ventilation have an
important effect on the health status of the child.
1] The present environmental factors identified in
Uttarakhand were also found in the neighboring states
L.e. A study conducted in Sirmaur district HP found
that malnutrition was associated with the type of
house, number of rooms, unsafe drinking water and
lack of transport facilities 1°! Another study conducted
in Jammu and Kashmir in Doda district highlighted
the significant environmental factors: nature of house,
type of cooking area, cooking fuel and toilet facility
at home as significant factors related to malnutrition
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in children!?")

Comparing prevalence with the neighboring
hilly states:

The available data regarding prevalence of
malnutrition in under-five children of Uttarakhand
is very less. Very few studies on malnutrition in
children have been undertaken in this area and when
it is compared with another hilly state it was found
that the status of malnutrition is almost similar
when compared with Himachal Pradesh. A study
conducted in Sirmaur district of Himachal Pradesh
found that 40% of under-five children were Stunted,
19.5% were Wasted and 10.48% were Stunted and
Wasted ™! Another study conducted in Kinnaur
district of Himachal Pradesh found that prevalence
of Underweight, Stunting and wasting was 21 4%,
27.4% and 11.1% respectively in under-five children.
(221 A study in the state of Jammu and Kashmir found
the prevalence of malnutrition 20.87% in under-five
children of which 14.56% had Grade I, 5.83% and
Grade 11 malnutrition.**! Another study conducted in
the Gujars population of Jammu and Kashmir found
that 10.75% of children were suffering from Grade
I malnutrition, 17.5% with Grade II, 19.91% with
Grade 11 and even 2.21% with Grade V1% The
prevalence reported in these studies when compared
with the above mentioned studies in Uttarakhand can
be interpreted that in Uttarakhand the percentage of
malnutrition in children under-five is higher compared
to Himachal Pradesh and Jammu and Kashmir. But
according to NFHS - 4 data 2015-16, the prevalence
of malnutrition in Uttarakhand for Underweight,
Stunting, and Wasting reported was 26.6%, 33.5%,
and 19.5%, for Himachal Pradesh it was 36.5%,
38.6% and 19.3% 1! and for Jammu and Kashmir
was 16.6%, 23.2% and 13.7% 1% respectively. Thus,
it can be summed up that the status of malnutrition
15 more or less in the same alarming and despairing
situation.

The data regarding malnutrition in under five
children specifically n hilly areas is very less but
the data reported by NFHS says a lot. The studies

conducted m Uttarakhand were hmuted to only
prevalence and factors. There are many more hilly
terrains that needs to be accessed and the status of
child’s nutrition needs to be assessed. The factors
identified and reported in the above studies conducted
in Uttarakhand are the factors which can be modified
through various awareness programmes. But along
with the awareness programs it also necessary to have
in depth identification of other factors grounded in
the culture and beliefs which thou cannot be changed
easily but through constant visiting and education
campaigns can be modified. Also, it should not the
mother who should be involved but the entire family.

Conclusion

The first 1000 days in child’s life is considered
to be an important phase. In this phase steps can be
taken to combat malnutrition thereby preventing
harm in near future |’/ As the child enters the toddler
phase the bramn development accelerates thereby
enabling the child to refine his fine motor skills and
perform difficult tasks1®| Micronutrients play a very
significant role in development of brain in this early
phase and iron 1s one of the most important of them,
deficiency of which can cause depression and anxiety
in later phases of life.**? Though poor nutrition
is one of the major cause of malnutrition there are
various other predisposing factors which directly and
indirectly effect the health status of child in first five
vears of life. The data regarding factors contributing
to malnutrition in the toddler age group has not been
addressed much and needs to be explored, so that it
can be dealt at a very initial stage itself with proper
guidance to mothers and other family members. It is
very important as some factors are modifiable, which
can be modified thereby preventing prevalence in
older age. Socio — cultural and behavioral factors
also play a significant role in increasing the incidence
of malnutrition. It is difficult to change beliefs or
practices, as every geographic location in India
has their own characteristic which may differ from
one place to another, but with a stronger integrated
approach it can be dealt effectively in bringing
a change. It is therefore important to develop
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intervention strategies keeping in view the cultural
practice and beliefs of people residing in that area
which will help in reducing shackles of malnutrition
in near future.
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