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Growth and Development 

 In the context of childhood development, growth is 
defined as an irreversible constant increase in size, 
and development is defined as growth in 
psychomotor capacity. Both processes are highly 
dependent on genetic, nutritional, and 
environmental factors.

https://www.ncbi.nlm.nih.gov/books/NBK567767/#:~:text=In%20the%20context%20of%20
childhood,%2C%20nutritional%2C%20and%20environmental%20factors.



Growth and Development

Growth

Weight

Birth weight of normal newborn is 3 kg.

Within 2 weeks, newborn can be 10% weight lost, it’s normal 

sign

Calculating formula of child weight form age**

Age 3-12 months = [age(month)+9]/2

Age 1-6 years = [age(year)×2]+8

Age 7-12 years = [age(year)×7] -5/2



Growth and Development

 Height

Birth height of normal newborn is 50 cm.

Children will height 1.5 times from birth height when they 

are 1 year old age

Calculating formula of child height form age (2-12 years 

old)**

child height  = [age(year) × 6]+77



Growth Chart; boy



Growth Chart; girl 



Child Development

There are 5 dimensions of development as 
follow;

Gross motor development 

Fine Motor development

Personal - social development

Cognitive and moral development)

Language development
See in sheet page 4-12



DSPM (Developmental Surveillance 
and Promotion Manual)

http://203.157.71.148/data/cluster/mom/d

ownload/DSPM-63.pdf

https://youtu.be/X6EG1ywb-Dk

https://youtu.be/IKyyvQtoXuA

http://203.157.71.148/data/cluster/mom/download/DSPM-63.pdf
https://youtu.be/X6EG1ywb-Dk
https://youtu.be/IKyyvQtoXuA




Nutrition Assessment 

Nutrient needs in children of each age 

Infant (0-1 year)

Calories

Infant needs 100 kilocalories/ kg/ day

 water 

Infant needs 1.5 ml/ kilocalorie or 150 ml/ kg/ day

 Vitamin and mineral

Infant will get vitamin and mineral from breast milk 

sufficiently



 Breast milk

Most useful for infant

1 oz = 30 ml = 20 kilocalories 

Bonding between mother and child

 Infant formula

Standard infant formula ; 1 oz = 30 ml = 20 kilocalories 

Preterm formula ; 1 oz = 30 ml = 22-27 kilocalories 

Follow-on formula; 1 oz = 30 ml = protein 2-3 g/  water 

100 ml 



Infant formula

20 kilocalorie / 1 oz. 

Premature formula

22-24 kilocalorie / 1 oz.

Follow-on formula

For 6 months – 3 years

Protein 2-3 gram/ 100 ml.

http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=VgjX8CH5ImiDaM&tbnid=KUMpec4AwUsOcM:&ved=0CAUQjRw&url=http://www.theflyingpig.com/tfp/List.asp?PR=5077&LN=1&SC=315&sid=39E0A7CD2FA7E731DC54&ei=4F_dUpb2EaSUiAeIsYGoCg&bvm=bv.59568121,d.aGc&psig=AFQjCNH-p-r17q_MkwllmTsQp5ItXFxY_A&ust=1390326062910719
http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=DmY6GlJpA2pkfM&tbnid=rfJFUC8OPrj4FM:&ved=0CAUQjRw&url=http://www.heinzforbaby.com.au/Our-Products/Heinz-Nurture-Infant-Formulas-Toddler-Milk-Drinks/HEINZ-Nurture-Gold-Follow-on-Formula-2&ei=B2HdUvz_AbChiAeNxICoAQ&bvm=bv.59568121,d.aGc&psig=AFQjCNHAWmuVQhJo5nuOXOHCjO64Mu6WaQ&ust=1390326367997711


Energy calculation for infant (milk)

**Holiday & Sagar formula**

- 1st 10 kg. = 100 kilocalorie /kg/day

http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Mj7BIpxV4qyM5M&tbnid=9BdGnBGi5iZEDM:&ved=0CAUQjRw&url=http://www.ihealthbaby.com/2013/07/blog-post_11.html&ei=IWTdUvHaJcWRiQfDtoDABQ&bvm=bv.59568121,d.aGc&psig=AFQjCNGNJ_EXucD0bKfnjBJ-X7teihjdPg&ust=1390327191485288


Example

A spoon  in the bottle  + warm water = 1 oz = 30 ml

1. How many energy per day does newborn need? 

2. How many ounce of milk per time does newborn 

need? (1 month age and 3.2 kg weight)

Holiday & Sagar formula

1st 10 kg. = 100 kilocalorie /kg/day 

3.2 × 100 = 320 kilocalorie/day………….Answer(1)

Newborn feed 8 times/day, 320/8 = 40 oz./time

(milk 1 oz. = 20 kilocalorie)

20 kilocalorie = 1 oz
Then 40 kilocalorie = 1/20 × 40 = 2 oz./ time…….…Answer(2)



Breast Feeding Technique and position

http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=iYYsobif7ZDxKM&tbnid=geDrhwJpxhqvFM:&ved=0CAUQjRw&url=http://www.myfirstbrain.com/parent_view.aspx?ID=82226&ei=n2TdUqLdOua5iQeBwIGQDA&bvm=bv.59568121,d.aGc&psig=AFQjCNGm_ffcN-w_0GcFnhqWTAy8FO19XA&ust=1390327311424345


Breast Feeding Technique and position

http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=gmZFXsWkaVxqwM&tbnid=VvKVEdg-kWuLtM:&ved=0CAUQjRw&url=http://www.childanddevelopment.com/tag/%E0%B8%99%E0%B8%A1%E0%B8%9C%E0%B8%AA%E0%B8%A1/&ei=u2XdUsHFHauRigehsICgBQ&bvm=bv.59568121,d.aGc&psig=AFQjCNEy2Em34KQM6AEgvgE7KU2DGkTUYw&ust=1390327574403725


Breast Feeding Technique and position

http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ICai9eLPq1HKTM&tbnid=eRWAqS61MojkgM:&ved=0CAUQjRw&url=http://www.tlcthai.com/women/9575/%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%94%E0%B9%87%E0%B8%81%E0%B8%97%E0%B8%B2%E0%B8%A3%E0%B8%81/&ei=8l3dUvj-A4TsiAe_34CYBQ&bvm=bv.59568121,d.aGc&psig=AFQjCNHABXUTUwxxhDNKRpQJDQlIQmjBOw&ust=1390325607495532


Breast Feeding Technique and position

Don’t let air goes inside to child GI

Fowler position up to 30°

Touch & Eye contact for bonding

Always belch after feedings



Infant 6-12 months

Nutrition Health Promotion for Children

http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=TGLkUSHBYXPpgM&tbnid=g9gjTsGHZ2MHcM:&ved=0CAUQjRw&url=http://www.horapa.com/content.php?No=953&ei=AGndUrO-CYShigeQyoGIAQ&bvm=bv.59568121,d.dGI&psig=AFQjCNGAwoiw6IEg_SDqe50MSOhbr-Vcsg&ust=1390328442104064
http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=TGLkUSHBYXPpgM&tbnid=g9gjTsGHZ2MHcM:&ved=0CAUQjRw&url=http://www.horapa.com/content.php?No=953&ei=AGndUrO-CYShigeQyoGIAQ&bvm=bv.59568121,d.dGI&psig=AFQjCNGAwoiw6IEg_SDqe50MSOhbr-Vcsg&ust=1390328442104064
http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&docid=TGLkUSHBYXPpgM&tbnid=g9gjTsGHZ2MHcM:&ved=0CAUQjRw&url=http://www.horapa.com/content.php?No=953&ei=ImndUqKiGY2KiQehxYDYBg&bvm=bv.59568121,d.dGI&psig=AFQjCNF39dN5h4xdmXqLJQ_YwslKu0eOjg&ust=1390328476785748
http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ZKDUSYQ56G_dvM&tbnid=MUsMZY2VUZPgKM:&ved=0CAUQjRw&url=http://th.theasianparent.com/%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%A5%E0%B8%B6%E0%B8%81%E0%B9%80%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%97%E0%B8%B3%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B2%E0%B8%A3%E0%B8%81/&ei=8GndUqPGLsjniAephoCQDQ&bvm=bv.59568121,d.dGI&psig=AFQjCNEG1y7dpeqLXX_cmJRVkEP3pdNWeQ&ust=1390328544400487


Food for children (0-12 months)



อายุ (เดือน) นมมารดา/นมผสม ข้าวแป้ง ผกั ผลไม้ โปรตีน ม้ือ/วนั

6-7 เดือน 3-4 ม้ือ/วนั ขา้วบด ผกับด กลว้ย แอปเปิล ไข่แดง/ตบั 1

24-32 ออนซ์ 4 ชอ้นกินขา้ว 1 ชอ้นกินขา้ว มะละกอ ส้ม ปลา 1 ชอ้น กินขา้ว

เร่ิมใหจ้ากถว้ย 1 คร้ัง/วนั (2-3) 
ชอ้นกินขา้ว

8-9 เดือน 3-4 ม้ือ/วนั ขา้วบดหยาบ ผกับด 2 คร้ัง/ วนั ไข่แดง/หมู 2
16-32 ออนซ์ 5-6 1-2 ไก่
ด่ืมนมจากถว้ย ชอ้นกินขา้ว ชอ้นกินขา้ว ปลา 1-2 ชอ้นกินขา้ว

10-12 เดือน 3-4 ม้ือ/วนั ขา้วตม้หรือ ผกันุ่มหัน่ 2-3 คร้ัง/วนั เน้ือสตัวทุ์กชนิดนุ่มๆ 3

16-32 ออนซ์ ขา้วสวยนุ่ม ช้ินเลก็ๆ 2 ชอ้นกินขา้ว
ด่ืมนมจากถว้ย 6-8 ชอ้นกินขา้ว 1-2 ชอ้นกินขา้ว



Children & Adolescents
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อาหาร (ปริมาณ) วยัเรียน (6-12 ปี) วยัรุ่น (13-18 ปี)

พลงังาน (กิโลแคลอรี) 1,600-1,700 1,800-2,300

ขา้ว-แป้ง (ทพัพ)ี 6-7 8-10

เน้ือสตัว ์(ชอ้นกินขา้ว) 6 6-8

ผกั (ทพัพี) 3 4-5

ผลไม ้(ส่วน) 3 3-4

นม (แกว้/ กล่อง) 2 2

น ้ามนั (ชอ้นชา) 3 3-5



Energy calculation for children

Holiday & Sagar formula**

- 1st 10 kg. = 100 kilocalorie /kg/day

-2nd 10 kg. = 50 kilocalorie /kg/day

- Remained weight = 20-30 kilocalorie/kg/day

http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Mj7BIpxV4qyM5M&tbnid=9BdGnBGi5iZEDM:&ved=0CAUQjRw&url=http://www.ihealthbaby.com/2013/07/blog-post_11.html&ei=IWTdUvHaJcWRiQfDtoDABQ&bvm=bv.59568121,d.aGc&psig=AFQjCNGNJ_EXucD0bKfnjBJ-X7teihjdPg&ust=1390327191485288




Health Problems related to Nutrition

Kwashiokor

Marasmus

Iron Deficiency Anemia 

Vitamin Deficiency

Obesity



Kwashiokor
What causes kwashiorkor?

Kwashiorkor is caused by a lack of protein in the diet. 
Every cell in your body contains protein. You need 
protein in your diet for your body to repair cells and 
make new cells. A healthy human body regenerates 
cells in this way constantly. Protein is also especially 
important for growth during childhood. If the body 
lacks protein, growth and normal body functions will 
begin to shut down.

https://www.healthline.com/health/kwashiorkor#causes

https://www.healthline.com/nutrition/how-much-protein-per-day
https://www.healthline.com/health/delayed-growth-symptom


Kwashiokor

What are the symptoms of kwashiorkor?

The symptoms of kwashiorkor include:

change in skin and hair color (to a rust color) and texture, 
fatigue, diarrhea, loss of muscle mass, failure to grow or 
gain weight, edema (swelling) of the ankles, feet, and 
belly, damaged immune system, which can lead to more 
frequent and severe infections, irritability, flaky rash, 
shock

https://www.healthline.com/health/kwashiorkor#causes

https://www.healthline.com/symptom/fatigue
https://www.healthline.com/symptom/diarrhea
https://www.healthline.com/symptom/muscle-wasting
https://www.healthline.com/symptom/shock


Kwashiokor

 How is kwashiorkor treated?

Kwashiorkor can be corrected by eating more protein and more 
calories overall, especially if treatment is started early. You may first 
be given more calories in the form of carbohydrates, sugars, and 
fats. Once these calories provide energy, you will be given foods 
with proteins. Foods must be introduced and calories should be 
increased slowly because you have been without proper nutrition for 
a long period. Your body may need to adjust to the increased intake.

 Protein can be found in foods like: Seafood, eggs, lean meat, 
beans, peas, nuts, seeds

https://www.healthline.com/health/kwashiorkor#causes

https://www.healthline.com/nutrition/6-reasons-why-eggs-are-the-healthiest-food-on-the-planet
https://www.healthline.com/nutrition/6-reasons-why-eggs-are-the-healthiest-food-on-the-planet
https://www.healthline.com/nutrition/9-healthy-nuts


Marasmus
What Is Marasmus?

Marasmus is a type of protein-energy malnutrition that can affect 
anyone but is mainly seen in children. You can get marasmus if you 
have a severe deficiency of nutrients like calories, proteins, 
carbohydrates, vitamins, and minerals.

Symptoms

Severe protein and calorie deficiency in children can result in loss of 
fat and muscle mass. The most common symptom of marasmus is 
being underweight due to malnourishment. The following symptoms 
can occur due to deficiency, dehydration, electrolyte imbalance, or 
infection

Treatments

Resuscitation, Stabilization, Nutritional rehabilitation and follow-up.

https://www.webmd.com/diet/foods-high-in-electrolytes#:~:text=Low%20levels%20of%20electrolytes%20can,even%20paralysis%20in%20extreme%20cases.&text=Potassium%20and%20phosphorus%20are%20especially,abnormal%20heart%20rhythms%20can%20occur.
http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=d1dfMCABBqQPwM&tbnid=bnKfjOFOtDKlgM:&ved=0CAUQjRw&url=http://www.thairath.co.th/page/apogeePictureThird&ei=mVrdUqnoDNGviQfdgoHADg&psig=AFQjCNF1C5YlJLIpiuGa3a5Aohyh7oK8Ug&ust=1390323604634124


http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Cb5OremXME2fyM&tbnid=RvkVtMOi7uB_DM:&ved=0CAUQjRw&url=http://healthdrip.com/kwashiorkor-and-marasmus/&ei=8XLdUs-hLoeaiAf_woCACA&bvm=bv.59568121,d.dGI&psig=AFQjCNFiRPCjeEvCAcRN0wIYO_4wT5UqrA&ust=1390330969907533
http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Cb5OremXME2fyM&tbnid=RvkVtMOi7uB_DM:&ved=0CAUQjRw&url=http://healthdrip.com/kwashiorkor-and-marasmus/&ei=8XLdUs-hLoeaiAf_woCACA&bvm=bv.59568121,d.dGI&psig=AFQjCNFiRPCjeEvCAcRN0wIYO_4wT5UqrA&ust=1390330969907533
http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Cb5OremXME2fyM&tbnid=RvkVtMOi7uB_DM:&ved=0CAUQjRw&url=http://healthdrip.com/kwashiorkor-and-marasmus/&ei=8XLdUs-hLoeaiAf_woCACA&bvm=bv.59568121,d.dGI&psig=AFQjCNFiRPCjeEvCAcRN0wIYO_4wT5UqrA&ust=1390330969907533


Iron Deficiency Anemia 

What is  Iron-deficiency anemia? 

It is the most common type of anemia. It occurs when your 
body doesn’t have enough iron, which your body needs to 
make hemoglobin. When there isn’t enough iron in your blood, the 
rest of your body can’t get the amount of oxygen it needs. 

 Iron deficiency anemia signs and symptoms may include:

Extreme fatigue, weakness, pale skin, chest pain, fast 

heartbeat or shortness of  breath, headache, dizziness or 

lightheadedness, cold hands and feet, inflammation or soreness of 

your tongue, brittle nails

https://www.healthline.com/health/normal-hemoglobin-levels


Iron Deficiency Anemia

Retrieved from http://tsh.or.th/Knowledge/Details/36

http://tsh.or.th/Knowledge/Details/36


Iron Deficiency Anemia

Treatment 

Iron supplements; Take iron tablets on an empty 

stomach, Don't take iron with antacids, Take iron 

tablets with vitamin C

Treating underlying causes of iron deficiency



Vitamin Deficiency



Vitamin Deficiency

http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Hftb0O2nL5yFEM&tbnid=86iiiznpuJDRWM:&ved=0CAUQjRw&url=http://rkhenry.hubpages.com/hub/Rickets-Medical-Guide&ei=v3ndUs2iBcSjiQf57YHACA&bvm=bv.59568121,d.dGI&psig=AFQjCNHbZ5Cl06jN0jYh2nAC0UybeYi2tg&ust=1390332698583583




Obesity in Children



Obesity in Children

 Overweight and obesity are defined as abnormal or excessive 
fat accumulation that may impair health. Body mass index (BMI) 
is a simple index of weight-for-height that is commonly used to 
classify overweight and obesity in adults. It is defined as a 
person's weight in kilograms divided by the square of his height in 
meters (kg/m2).

What causes obesity and overweight? 

an increased intake of energy-dense foods that are high in fat 
and sugars; and an increase in physical inactivity due to the 
increasingly sedentary nature of many forms of work, changing 
modes of transportation, and increasing urbanization.

https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight



Obesity in Children

 How can overweight and obesity be reduced?

• limit energy intake from total fats and sugars;

• increase consumption of fruit and vegetables, as well as 

legumes, whole grains and nuts; and

• engage in regular physical activity (60 minutes a day for 

children and 150 minutes spread through the week for 

adults).

https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight





Immunization



Types of immunizations
Passive immunization 

Example;  Tetanus antitoxin & Gamma 

globulin 

 Active immunization 

Example;  Typhoid, Measles, Mumps, & 

Rubella



Types of vaccines

(active immunization)

Toxoids  

Example; Diphtheria & Tetanus

Inactivated (killed) vaccines 

Example; Pertussis, Typhoid, IPV, Hepatitis A , B, JE, 

Influenza virus, Rabies virus

 Live vaccines

Example;  OPV, MMR, BCG, Rota virus, Influenza 

(nasal spray), Varicella vaccine 



Meaning of Immunization

-Ingredient of vaccines



Stock of vaccines

 Temperature between 2-8 °C Example; 
DTP, HBV, Typhoid, Rabies

 Temperature < -15 °C (Freeze) Example; 
OPV

 Temperature 2-8 °C & < -15 °C Example; 
BCG, MMR, & Polio



Different types of Vaccine

https://www.gj.mahidol.ac.th/main/knowl

edge-2/what-is-vaccine

https://www.gj.mahidol.ac.th/main/knowledge-2/what-is-vaccine


Vaccine Administration

Oral route

OPV, Typhoid vaccine, Rota vaccine



Injection route

Subcutaneous; MMR, JE

Intramuscular; Hepatitis A, B, Influenza, Tetanus

Skin/ intradermal/ Intracutaneous route; BCG

Vaccine Administration



Skin/ intradermal/ Intracutaneous route



1.2.2 Subcutaneous route



Intramuscular route



Nebulizer route



Recommended Immunization 

Schedules for Children, 

Thailand 2022



Compulsory Vaccine Schedules







Administration of 
Vaccines (8)

Recommendation about Vaccination 

page 31-34 in sheet 



Homework 1

Boy is 3 months year old. He feed Infant 

formula 6 times per day (1 oz. = 20 kilocalories)

1. He should has ……………kg in normal weight.

2. How many energy per day does newborn 

needs? (explain the answer)

3. How many ounce of milk per time does 

newborn needs? (explain the answer)



Homework 2

Girl is 10 years old. 

1. She should has ……………kg in normal weight.

2. How many energy per day does her needs? 

(explain the answer)



Thank You

Thank you


