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Nutritional Assessment

•Anthropometry

•Biochemical method

•Clinical signs

•Dietary method



Anthropometry



What is anthropometry?

• Anthropometry is the measurement of body size, 

weight, and proportions.

• It can be used to evaluate nutritional status.

• It is valuable in monitoring the effects of nutritional 

intervention for disease.

• It is considered the method of choice for estimating 

body composition in a clinical setting.



Measuring length/height







Height for age (HA)

% Height for age = height/reference height 

at 50th percentile (age 

and sex match) X 100



Waterlow’s classification

Nutritional status % HA

Normal >95

First degree malnutrition 90-95

Second degree malnutrition 85-89

Third degree malnutrition <85



Measuring weight

Balance beam scale



Measuring weight

Electronic scale



Measuring weight

Bed scale







Weight for age (HA)

% Weight for age = weight/reference weight 

at 50th percentile (age 

and sex match) X 100



Gomez’s classification

Nutritional status % WA

Normal >90

First degree malnutrition 75-90

Second degree malnutrition 60-74

Third degree malnutrition <60







Weight for height (WH)

% Weight for height  = weight/reference 

weight at 50th

percentile (height 

and sex match) X 100



Waterlow’s classification

Nutritional status % WH

Normal >90

First degree malnutrition 81-90

Second degree malnutrition 70-80

Third degree malnutrition <70



Nutritional status % WH

Normal >90

Overweight >120-140

Obesity >140-200

Morbid obesity >200



Measuring head circumference

• It is recommended to be measured routinely on        

infants and young children up to age 36 months.







Mid-arm circumference (MAC)



Waist-to-Hip Ratio (WHR)

• This is calculated as waist measurement divided by 

hip measurement.

• WHR used as an indicator of health and correlates 

with fertility. 



Skinfold measurements 

- are widely used method of indirectly        

estimating percent body fat in clinical     

settings 

- have many advantages



Skinfold measurements 

Skinfold caliper





Site selection

Biceps skinfold

Subscapular
skinfold

Suprailiac
skinfold

Triceps skinfold



Body composition

1. The two-compartment model:

fat mass and fat-free mass

2. The four-compartment model:

water, protein, mineral, and fat



Densitometry

- Densitometry is assessing 

body composition by measur
ing the density of the entire 

body.

- Density is expressed as mass 

per unit volume and usually is 

obtained through hydrostatic

or underwater weighing.          



Bioelectrical impedance analysis (BIA)

- BIA is composed of two elements:               

resistance and reactance.

- It offers a convenient, rapid, noninvasive, 

and safe approach for assessing body      

composition.



Dual-Energy X-ray Absorptiometry (DXA)

- DXA was originally developed as a means of        

assessing bone mineral density for the diagnosis 

of osteoporosis.

- It has become one of the most widely used           

approaches for determining fat mass and fat free 

mass.  



Biochemical method



Nutrient Initial screening Secondary monitoring

General Hb, Hct Respiratory quotient

Protein Serum albumin, total protein, 

urine protein

Transferrin, prealbumin, 

RBP, creatinine-height 

index

Fat Triglyceride, cholesterol

Carbohydrate Glucose, urine sugar Glucose tolerance test, 

lactose, sucrose tolerance 

test

Vitamins

- A Retinol, carotene

- D 25-(OH)-D, calcium, 

phosphate, ALP, bone X 

ray

- E Tocopherol

- K Prothrombin time

- Thiamin RBC tranketolase activity



Nutrient Initial screening Secondary monitoring

Minerals

- Calcium Calcium, bone X-ray

- Phosphorus Phosphorus

- Iron Hb, Hct, RBC indices, RBC 

morphology

Serum iron, ferritin, 

transferrin saturation

- Zinc Serum zinc

- Iodine Thyroxine, TSH

Immune status Total lymphocyte count Complement,

immunoglobulins



Clinical signs



Marasmus
Kwashiorkor



Bitot spots

Flag sign



Spoon shape nails

Angular stomatitis



Bleeding gum Glossitis

Smooth tongue Pale conjunctiva



Dermatitis Alopecia



Acanthosis nigricans

Dryness of skin



Xanthelesma

Rachitic rosary



Dietary method



Why measure diet?

• investigating the relationship between diet 

and these diseases

• identifying groups at risk for nutrient             

deficiency or excess

• formulating food and nutrition policies for   

disease  reduction and health promotion



Characteristics of study participants

•Literacy

•Memory

•Age

•Ability to communicate

•Culture



Techniques in measuring diet

• 24-hour recall

• Food record or diary

• Food frequency questionnaires

• Diet history

• Duplicate food collections

• Food accounts

• Food balance sheets

• Telephone interviews

• Photographic and video records



24-hour recall

•A trained interviewer asks the responden

t to recall all food and drink consumed     

during a period of time.

•The time period is the previous 24 hours.

•The recall can then be analyzed using a        

computerized diet analysis program. 



Strengths of the 24-hour recall

• Requires less than 20 min. to administer

• Inexpensive

• Easy to administer

• Can provide detailed information on types of  

food consumed

• Low respondent burden



Strengths of the 24-hour recall (con’t)

• Can be used to estimate nutrient intake of       

groups

• Multiple recalls can be used to estimate           

nutrient  intake of individuals

• More objective than dietary history

• Does not alter usual diet

• Useful in clinical settings



Limitations of the 24-hour recall

• One recall is seldom representative of a person’s       

usual intake

• Underreporting / overreporting occurs

• Relies on memory

• Omissions of dressing, sauces, and beverages can     

lead to low estimates of energy intake

• May be a tendency to overreport intake at low levels 

and overreport intake at high level of consumption

• Data entry can be very labor intensive



Food record or diary

• The respondent records amounts of all foods 

and beverages consumed for a period of time 

(ranging from 1 to 7 days).

• Food and beverage consumption can be         

quantified by estimating portion sizes.

• When food is weighed, the record may be        

referred to as a weighed food record.



Strengths of the food record

•Does not depend on memory

•Can provide detailed intake data

•Can provide data about eating habits

•Multiple-day data more representative of         

usual intake

•Reasonably valid up to 5 days



Limitations of the food record

• Requires high degree of cooperation

• Response burden can result in low response 

when used in large national surveys

• Subject must be literate

• Take more time to obtain data

• Act of recording may alter diet

• Analysis is labor intensive and expensive



Food Frequency Questionnaires (FFQ)

FFQ assess energy and/or nutrient intake

by determining how frequently a person      

consumes a limited number of foods that     

are major sources of nutrients or of a           

particular dietary component in question.   



ช่ืออาหาร
ปริมาณหรอื
น ้าหนักท่ี
รบัประทานต่อครัง้

จ านวนครัง้โดยเฉล่ีย

ไม่เคยหรอื
<1ครัง้/
สปัดาห์

1-2 ครัง้/
สปัดาห์

3-4 ครัง้/
สปัดาห์

>4 ครัง้/
สปัดาห์

1 ครัง้/
วนั

2-3
ครัง้/
วนั

>3
ครัง้/
วนั

1. หมวดข้าว แป้ง และธญัพืช
- ขา้วสวย
- ก๋วยเตีย๋ว
- เสน้บะหมี/่บะหมีก่ึง่ส าเรจ็รปู
- มกักะโรนี
- ขนมปังกรอบ
- อื่นๆ ระบุ
.......................................................................
.........................................................................

2. หมวดเน้ือสตัว ์ไข่ 
- เน้ือสตัวไ์ม่ตดิมนั
- เน้ือสตัวต์ดิมนั/หนงั
- กุนเชยีง/เบคอน
- ไขไ่ก่/ไขเ่ป็ด
- ไขน่กกระทา
- ลกูชิน้

ตวัอย่าง FFQ



Strengths of FFQ

• Can be self-administered

• Modest demand on respondents

• Relatively inexpensive for large sample sizes

• May be more representative of usual intake than a      

few days of diet record

• Design can be based on large population data

• Considered by some as the method of choice for         

research on diet-disease relationships



Limitations of FFQ

•May not be represent usual foods or portion 

size chosen by respondents

• Intake data can be compromised when        

multiple foods are grouped within single       

listings

•Depend on ability of subject to describe      

diet



Estimating portion size



Estimating portion size



Summary

•No single best method exists for                

measuring dietary intake.

•To estimate usual nutrient intake, diet 

must be measured for multiple days,    

for different days of the week, and        

throughout the season of the year.



อาหารแลกเปล่ียน
(Food Exchange)



Food Exchange

•หมวดนม

•หมวดเนือ้

•หมวดขา้ว แป้ง และธญัพชื

•หมวดผลไม้

•หมวดผกั

•หมวดไขมนั



หมวดนม

นมท่ีควรงด ได้แก่ นมท่ีเติมน ้าตาล นมข้นหวาน
นมรสหวาน โกโก้ เครื่องด่ืมรสชอ็กโกแลต



หมวดเน้ือ



หมวดเน้ือ



หมวดเน้ือ



หมวดเน้ือ

เน้ือสตัวท่ี์ควรงด



หมวดข้าว แป้ง ธญัพืช



หมวดผลไม้

ผลไม้ท่ีควรงด ได้แก่ ผลไม้ตามฤดกูาลท่ีมี
รสหวาน ผลไม้กระป๋อง ผลไม้แช่อ่ิม

ผลไม้เช่ือม ผลไม้กวน



หมวดผกั



หมวดไขมนั



หมวดไขมนั



หมวดไขมนั

ไขมนัท่ีควรงด ได้แก่ น ้ามนัจากสตัว์ น ้ามนั
ปาลม์ กะทิ มนัสตัว์ หนังสตัว์



Nutritional Screening Tools 

among Hospitalized 

Children 



Key Points

- Nutritional screening needs to be able to          

account for under and overnutrition.

- Under and overnutrition should be assessed   

by the whole team providing care during an

admission including the collection of 

nutritional data and interventing when

appropriate.



Screening Tools

Screening 

Tool

Factors assessed within the tool

ScoreAnthropometry Weight loss Current 

intake

Symptoms/ 

disease 

burden

PeDiSMART    0 to 18

STAMP    0 to 9

PYMS     0 to 7

STRONGkids    0 to 5

PNST   0 to 4

PediSMART: pediatric digital scaled malnutrition risk screening tool, STAMP: screening tool for the assessment of malnutrition

in paediatrics, PYMS: pediatric Yorkhill malnutrition score, STRONGkids: screening tool for risk on nutritional status and growth,

PNST: pediatric nutrition screening tool  
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