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Nutritional

Assessment in
Children
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Nutritional Assessment

* Anthropometry

- Biochemical method
*Clinical signs
*Dietary method

A N,
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Anthropometry
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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.

A N,
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Measuring |

ength/height

Measurer on knees

Assistant on knees

Arms comfortably straight

Hand on knees or
R shins; legs straight

Child's feet flat Child flat on board Hands cupped over ears;
against footpiece head against base of board

Questionaire and pencil on
clipboard on floor or ground

i
1
Line of sight perpendicular to base of board » 1
1
i

Headpiece firmly on head

Hand on chin »

Shoulders level

Child's hands
and arms at side

»

Left hand on
knees; knees

together
against board

s

Assistant on knees

‘Questionaire and pencil on
clipboard on floor or ground

e &S
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Height-for-age BOYS World Health

Organization

5 to 19 years (percentiles)
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Age (completed months and years)

2007 WHO Reference




UHIDNY1avukaa
fnru:uwnumams’[sowmmas1u1§uo'i

Height-for-age GIRLS

World Health

5 to 19 years (percentiles)

Organization

€
L
=
2
(7}
L

5 9

5 9
10

1"

5 9

13

Age (completed months and years)

2007 WHO Reference




Height for age (HA)

% Height for age = height/reference height
at 50t percentile (age
and sex match) X 100

A N,



Nutritional status

Normal >95
First degree malnutrition 90-95
Second degree malnutrition 85-89
Third degree malnutrition <85

A N,
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Measuring weight

Balance beam scale

A N,
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Measuring weight

Electronic scale

A N,
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Measuring weight

Bed scale
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Weight-for-age BOYS Horkd Healt

5 to 10 years (percentiles)
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Weight-for-age GIRLS

World Health
Organization

5 to 10 years (percentiles)

P
o
]
=
-
&
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9

7

8

Age (completed months and years)

2007 WHO Reference




Weight for age (HA)

% Weight for age = weight/reference weight
at 50t percentile (age
and sex match) X 100

A N,



Nutritional status

Normal >90
First degree malnutrition 75-90
Second degree malnutrition 60-74
Third degree malnutrition <60

A N,
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BV l"or'age BUYS 22} World Health
Organization

5 to 19 years (percentiles)

BMI (kg/m?

Age (completed months and years)

2007 WHO Reference
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BMIi-for-age GIRLS World Health
Organization

5 to 19 years (percentiles)
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Age (completed months and years)
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Weight for height (WH)

% Weight for height = weight/reference
weight at 50t

percentile (height
and sex match) X 100

A N,



Nutritional status

Normal >90
First degree malnutrition 81-90
Second degree malnutrition 70-80
Third degree malnutrition <70

A N,



Nutritional status

Normal >90
Overweight >120-140
Obesity >140-200
Morbid obesity >200

A N,
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Measuring head circumference

* It is recommended to be measured routinely on

infants and young children up to age 36 months.

Measurement of head circumference




UH1DN1avuRaa
Qruzwnymaassowsiuiaswisua

Head circumference-for-age BOYS @) s e

Birth to 13 weeks (percentiles)
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Head circumference-for-age GIRLS
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Mid-arm circumference (MAC)

v.em

t
[“ [Tl‘-ﬁ LN N D D D
Ll

A
2. Tip of shoulder 4. Place tape at tip of &. Mark midpoint
ulder 3. Tip of elbow shoulder
S. Pull tape past tip of
bent elbow
| S—
-
\
Olecranon

Tape too tight
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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.

In simple words it is a measurement of the waist to that of hip. It is
calculated by dividing waist circumference by hip circumference.

Waist circumierence is measured af narrowest part of waist and hip
circumference is measured at widest part of hips

— WOMEN

EXCELLENT Wt ” EXCELLENT
0.850.90 — ac 0.750,80
GOOD o L ocutve ] GOO0D
090095 0.800.85
AVERAGE AVERAGE
09510 0.850.90
AT RISK ATRISK

HIGH RISK HIGH RISK

® www.healthonics.healthcare
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Skinfold measurements

- are widely used method of indirectly
estimating percent body fat in clinical
settings

- have many advantages

A N,
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Skinfold measurements

Skinfold caliper
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SKINFOLD MEASUREMENT METHOD
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Site selection

Suprailiac . Biceps skinfold
skinfold
Triceps skinfold Subscapular

skinfold
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Body composition

1. The two-compartment model:
fat mass and fat-free mass
2. The four-compartment model:

water, protein, mineral, and fat

A N,
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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.

A N,
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Bioelectrical impedance analysis (BIA)

- BlIA is composed of two elements:
resistance and reactance.

- It offers a convenient, rapid, noninvasive,
and safe approach for assessing body
composition.
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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.

N~y -},

15—
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Biochemical method
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m Initial screening Secondary monitoring

General Hb, Hct

Protein Serum albumin, total protein,
urine protein

Fat

Carbohydrate Glucose, urine sugar

-K

- Thiamin

Respiratory quotient

Transferrin, prealbumin,
RBP, creatinine-height
index

Triglyceride, cholesterol

Glucose tolerance test,
lactose, sucrose tolerance
test

Retinol, carotene

25-(OH)-D, calcium,
phosphate, ALP, bone X
ray

Tocopherol
Prothrombin time

RBC tranketolase activity
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m Initial screening Secondary monitoring

Minerals
- Calcium
- Phosphorus

-lron

-Zinc
- lodine

Immune status

Hb, Hct, RBC indices, RBC
morphology

Total lymphocyte count

Calcium, bone X-ray
Phosphorus

Serum iron, ferritin,
transferrin saturation

Serum zinc
Thyroxine, TSH

Complement,
immunoglobulins
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Clinical signs
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Marasmus ,
Kwashiorkor
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Flag sign

Bitot spots
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Spoon shape nails

Angular stomatitis
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Smooth tongue Pale cjunctiva
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Dermatitis Alopecia
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Acanthosis nigricans

Dryness of skin
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Xanthelesma

Rachitic rosary
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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

A N,
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Characteristics of study participants

*Literacy

*Memory

*Age

* Ability to communicate

* Culture

A N,
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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

-hic and video records
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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.

A N,



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

A N,



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

i- eful in clinical settings
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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

_ 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

iierred 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

A N,
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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

i- alisis 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.

A N,
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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

‘—h
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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.

A N,
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Food Exchange
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Nutritional Screening Tools

among Hospitalized
Children
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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

iiropriate.
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Factors assessed within the tool

Screening Anthropometry | Weightloss | Current | Symptoms/ Score
Tool intake disease

burden
PeDiSMART v v 0to18
STAMP v v v Oto9
PYMS v v Oto7
STRONGKkids v v Oto5
PNST v Oto4

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




UH1DN1avuRaa
Qruzwnymaassowsiuiaswisua

AMSLHNEATEAT T MEIUIAS NS UR HN
Faculty of Medicine Ramathibodi Hospital ia:

Mahidol University a T e
Fuifim
Avinainen
Fuilmuin
Patiznt ldent.
wuuARnzasn Tt nTuInTEE MEuid AN B = v BRERIEIA e
screening Tool for Risk on Mutrition status and Growth (STRONGkids) LUHE = e, PEITEUAE .o
Dizgrosis
Wadin AZULLARANTOA
ofed 1 i 2 wfall 3
1T, IR 1T SO -1,
W | Woo | W | W | Wo | o
1. mlsafiunasTrmnmsiioadiu
vimuReriddln eyl g nanessseadolaildR
wWlarmemernndunils ﬂuﬂlum'ﬁgu; au
T | W | igd | Tod@ | W | T
2. lsndnTaiamdsagsanamplnnnms
wiruFariagedlsnifarduagana sl aruans wioeriteeiine el
wiala
aniie v wonmenwlarendliud anoresa renoss, bums,
bronchopulmonany dysplasia [iﬂull-ilﬁ'l-l 2 M), celine dissase, oystic flarosis,
ysmaturityprematurity (e1ylosms & WaudleSuruewarainh), camac
dissass, chronic infectizus disesase (BI0S), inflammatony bowel, d sease, cancar,
liver disease, chronic kidney disease, chranic pancreatitls, short bowel syrdrome,
miusele disease, metabolic disease, traurma, rental handicapiretactation,
ampacted major surgery, TeAEusg s swmd)
W | Woo | W | W | Wo | Wi
3. IR FULEN U T TILAE I IS U T AR TS
funnfdaisluiod dlaethmidndsly Fmedldngnmedofi
3.1 fmrnnipedayunss (2 safyi) Wb (= 5 edarTul aaely 2-5 Fuisiu
5.2 Fulsruerenlddanaan wiy 23 fudfmun utunsesamadfianosde)
3.3 fmsdurnmthewAsdulneur s e
3.4 liarsofursevnuatwsldwemmadle s neadun
T | Wi | W | Tdon | Wiy | T
a. teSRiwdnaea o dnbiseads (2-3 GouRdnma)
%\hu i feiTremmadnl wia
g ortnliiuduisla idwinanemtaom 1
vamzsnEnaaaTE lmemaasiuer o /
e V=101 Tndimne
AL O =ty e TIBTULEI AR
AT 1-3 = Arsdenuna B Tnwuints
BN -5 = A3ediige quTRTEATAR




UH1DN1avuRaa
Qruzwnymaassowsiuiaswisua

AMSUVMEATEATITINDTUIAT NG UR HN
Faculty of Medicine Ramathibodi Hospital fa:
Mahidel University au U T
y Auifia
SUHLLELA fidnsimn
Fuilvenindnm
Aailn Patient Ident.

LUTIMFTURRAZLULLUURARNTEY (STRONGKIdS)
wwmmanTstudnlusraswrdo ifal
1. mrsusedivr srddndadiatidn
nnssnnirsadedsluiuldian wesvted rraoanandundouss vl edetulve lag WU sl udfnen fomailufulvnwos mis
aroaialmilelivarseniuog e Fund-andegifoinddiosendoly . Sl aeediyee i 1
2 ﬁﬁmﬁ.\ﬂ-ﬁﬁ-nu@u1@49-ur‘"';mjm’l.rv;uﬂn“mu':ui’n

2.1 Imv’\"qq ﬁ'Qﬁali.ﬁ.’ A0 anoresis nervosa, Burns, bronchopulmaonary dysplasis (masimuom age 2 years), coliac disease,
eystic fibrasis, dysmaturitywprematurity [cofrected age 6 months), cardise disease, dhronic infectious disease (AIDSh inflammatony bewel
ciseaze, cancer, bver disease, chromic kidney disease, chronic pancraatitis, short bowel synoiioma, muscle disease, matabolic dizease,
trauma, mental handicap/retardation, expected malor surgeny, not spedfed (B uawifutsiwnn 81, Cil¥ulepediyasuuuaoit by 2
(aniug vasfiraendavasusofidsudulinistloummfadur numd faus

2.2 bronchopulmenary dysplasis (masdmum asge 2 vears) weils @leeilllaaseddndn #o bronchopulmeonary dysplasia
(aP0) woseregmnaiaalidfiu 2 9. drillfusgod s w2

2.3 pramatusity (comected age 6 months) wei gaadudinfaneudvus Eaasifdeunit 37 filamh uasidlon duong el
st suudsarglidiu 6 Weu. il sgsdfiussuunwingy 2 et lﬂin\?ilﬁmﬂan'qmiﬁ 52 @aod (Fallufenausmun 4032 = &

FUm) wmsrmrdafindlosty 7 Fow (28 flnw) snguiamealilaefio 28-8 = 20 Sk (S Few)
2.0 axpected major surgery’ RTRHE R L G TG T laparotomy, laparascopy, thoraootomy W craniolony
3. sfulsevmiamisuas nIaLIdne s

Tuwsdn 3.3 wal#iuAuusddulomuddauney wads Gl ldiudwsbdalersud-dalsefugesuendlo suns

Crarr e AT R AT T n ) defeeeFun i lusdad., Sl e ussiansi i o

4. dTneanavded-wiiudules wint
e - : - ¥ . ¥ - . P i g
4.1 dguamenglioandt 11 shi-minoacavdsdminbidu I sy od ursnayiof 1
4.2 frduaneenndt 19
4.2.1 wnilnbivaduusdwninlinang Wil soflunsuuugindu 0
4.2,z Tdwdnaaes s s i 1

40 3 uee 4 deasustusnndan vrsatwded naserdinuds wuitReud e iy wisuedhesuuuinfu 0 thasundudie

1 - 8w uosuoun Faiddn

[T ) q‘.'.'laﬁmuduin;jmprr'hﬁmrl’l';z\]wbmu' iaE]
FRELLY - 1-3 Grheifimnudsnunmar e sianrasymlonn s
PELUY = -5 Fuaedimudusgaron o fma s losunn:

hreweue é'l'hum'mn‘km.,"mm‘aﬁ""u'lIltuﬁ“ﬁmv\“uﬁmuuﬁ‘b*mﬂu SR LIL e L T T e R L TR




UH1DN1avuRaa
Qruzwnymaassowsiuiaswisua

FUALMLA

anin

HN
fa;
oy

Judfis

ARISUVMBATERTITMETUN AT NG UR
Faculty of Medicine Ramathibodi Hospital
Mahidol Unieersity

AvidnETmen
Fuilvrnin

1 #eu

Tu

Patiznt ldent.

nesuaknsauad i lnowdinddedin
AR NITIEAERST AnzuveAERilTae U EIWAEUR wwivetduuieg

| gulanfulimi

"o

verrmu e g maglan

fanyoanTiglnmnT

]
v

frrudneienfin
flarufnwonadin
Eiart U F T T

\

fTraraduameaandin

rEmlnYuIrTEAN ) g
(RAEUUW = 1-3)
(mewwy = O} ALY = 4-5)
|
N mer e ST AR wu Rl uaamdgpua e
¥ .
mrvaelmwanasgmn 1 Ut Wiinfuuesidadulsamalnauims
 Clinieat i 1. wnawulflnvniIrikfuave ; L.tml_‘n.ni":né" .
I = Tnmrdnuermsnataly «— 0
5 v o fthumunodld -
3. fmermesmni o nin oy -
~ _ AR TTH G et S
VT planning R * Tail=z
l L. s Rulemrrsnu s eyarandues
: l Fierm il e vin i
| Dischargs | - ; T 2 IWnnsSnesus ool
sl iz .
& g iR 3. Anerasan il rudnTauns Arena
[r'f.:'lu 1 Auenidinu) Lf'vﬁnq{nuutj'«ﬁ'aa 2 wdadland
AR - AU = A -4 . N Tai
I it | | h s | | il | srmadaualnalailATuTnnud e
- | l |_. A
wwmdinlzxdrmedhlulnTg W
. 3
guosrdad 2 tmelu 1 Fulaml) v
l R e E T LT T
BIEIAU T
U Trmdwlwma Tai Ealiap RIEGARTLER P BT Td
s -— .
vl wuneenrmndiug Trgudiae g
Avaalri




UH1DNY1avuraa
Qruzwnymaassowsiuiaswisua

) ') "ll

R children rory

Article
The Low Sensitivity and Specificity of a Nutrition Screening

Tool in Real Circumstances in a Tertiary Care Hospital Setting

Nithit Semsawat, Oraporn Dumrongwongsiri *'*’ and Phanphen Phoonlapdacha

Department of Pediatrics, Faculty of Medicine Ramathibodi Hospital, Mahidol University,
Bangkok 10400, Thailand; nithit.semsawat@gmail.com (N.S.); phanphen.pho@gmail.com (P.F)
* Correspondence: oraporn.roj@mahidol.ac.th; Tel.: +66-2-2011776

Children 2023, 10, 747.




UH1DN1avuRaa
Qruzwnymaassowsiuiaswisua

Total

Acute illness
scheduled admission
Age>5-18y
Age<Sy

No underlying disease

Presence underlying disease

0% 20% 40% 60%

Olow risk Omoderate risk ®high risk

80% 100%

Figure 2. Nutrition risk score (STRONGkids) classified by patients’ characteristics.
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Table 2. Comparisons of clinical outcomes by nutrition risk classification.

Nutrition Risk !
Clinical Outcomes Low Risk Moderate Risk High Risk p-Value
(N = 2081) (N =1727) (N =106)

Hospital stay (days) 2.2 (1.7-4.0) 2.9 (1.9-6.0) 7.1 (3.8-18.6) <0.001
Median (IQR)

Hospital cost (THB) 18,258 23,441 42,750 <0.001
Median (IQR) (10,873-28,154) (11,743-52,194)  (19,897-138,885) '

Mortality; 1 (%) 4(0.19) 21 (1.22) 4(3.77) <0.001

Hospital-acquired

Infection; 1 (%) 15(0.72) 47 (2.72) 8 (7.55) <0.001
HAP 6 (0.29) 22 (1.27) 5 (4.72) <0.001
CABSI 3(0.14) 9(0.52) 3(2.83) <0.001
UTI 6 (0.29) 18 (1.04) 3(2.83) 0.001

I Classification of nutrition risk scores screened by STRONGkKkids: low risk—score 0; moderate risk—score 1-3;
high risk—score 4-5. HAP; hospital acquired pneumonia, CABSI; catheter-related blood stream infection, UTI;
urinary tract infection, THB; Thai baht (USD 0.03).

Children 2023, 10, 747.
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