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5I0AZIB0A | Normal Nutrition at risk Malnutrition | One-way-ANOVA
(MNA scores > 23.5) | (MNA scores 17 -23.5) | (MNA scores >17) (p)
N(%) 40 (26.6) 58(38.7) 52(34.7)
Men / women 22/18 18/40 22/30 0.06
Agely) 71.8+£8.5 72874 75.2+7.3 0.087
BMI (Kg / M) 244 £4.1 217439 19.9 + 4.2 0.000
MAC (cm) 271.2+3.7 24.1+£28 21527 0.000
CC (cm) 323426 29.6+2.8 26.8+5.7 0.000
Alb (gm / dl) 3805 3.3+08 2908 0.000
Het. (%) 34.7+6.8 30.7 £ 6.7 325464 0.015
Lym. (%) 208+11.9 14.1£9.9 13.5+7.7 0.001
LOS (d) 11.9+13.0 15.2 £ 10.5 382+46.3 0.000
No. or Med. 49+36 6.9+3.5 5.8+3.6 0.029

Lym = lymphocytes, LOS = length of stay, No of Med = Number of medications

W
it =l

MAC = Mid-arm circumference, CC = Calf circumference, Alb = Albumin, Het = Hematocrit,

131311 2 naAINNNFTHE TN 19AZIMM MINA (mini nutritional assessment) TUFI¥ IANIL¥1IN1S
(Correlation coefficients between MNA total scores and nutritional parameters)
MMNA total | Scores
Parameters
r P

Age -.166 0.043
BMI A30 0.000
MAC 522 0.000
CcC AT1 0.000
Albumin 429 0.000
Lym. 239 0.003
Het 145 0.078
No. of med. -.087 0.289
LOS -436 0.000

T



A151971 3 HAAIATINFINUEIEHI1IAZUMM MNA (mini nutritional assessment) fufa¥ Tamalavuins

(Multiple regression analysis between MNA total scores and nutritional parameters)

Parameters B Std. Error Beta T Sig.
{(Constant) -3.803 5.644 -674 502
AGE 005 0350 .007 08 H14
BMI -.026 122 =020 -216 830
MAC 639 156 A07 4.087 000*
CC 152 110 18 1.381 169
ALB 920 565 A28 1.628 106
HCT 005 060 005 079 937
LYM 071 038 124 1.874 063
LOS -.047 012 -.249 -3.797 L00*
NOM 000 104 000 =001 599

; w i ] [ = I L il ey
A19137 4 HEAINNHFHNHETEH 19N 1L 1IN SAUMITAAIYBLAZOATIN TITEY I

Normal {Anova)
Outcomes At risk Malnutrition
Mutrition P

UTI (%) 5/40 (12.5) 10/58 (17.2) 16/52 (30.8) 072
Pneumonia (%) 4/40(10) 2/58(3.4) 11/52 (21.2) 013+
Bed sores (%) 0/40 (0} 2/58(3.4) 14/52 (26.9) 0.000*
Sepsis / Septicemia (%) 0/40 (0) 4/58 (6.8) 7152 (13.5) 0.182
No. of death (%) 1/40(2.5) 9/58 (15.5) 8/52(15.4) 0.177

INAIIa | Hnnﬁﬁﬂmwﬁﬂunduﬁ'zadnﬁwuﬂ 150 570 1ilunija 88 310 ¥10 62 310 DY
930 73.4 £ 7.8 7 5115390 (co-morbid) Aaud 1-5 Tsn $ueitlfingo 5.9 = 3.6 ¥iiasaw wanialsziiu
2z Tnvms Taold MNA Wungu@I0613741AA1501M713 (Malnutrition ; scores < 17 ) 52310 (Sovas
34.7) NI (at risk ; scores 17-23.5) 58 110 ($ouaz 38.7) nguInd (scores > 23.5) 40 30 (Jouns 26.6)

DINAIE1aR 2 naasAuRRoYoIAYiNANTY dndusounsveandudiodunuazion sERy

serum albumin 1Az lymphoeyte Tuidioa Tinnuduiui Tavassiunz Innnmsveangy
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Vot AgMaahia (r=-0.166 ; p = 0.043 LA r = -0.436 ; p = 0.000 MUAIAY) dmsusnumovoani 14
Tuusas Fufiuun Wit lunguitinzanamsemsuazaguios c = -0.087 ; p = 0.289) ua L
vedhAgMaana
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nInvns ﬁﬁmimﬁuﬂuﬂti'uﬁﬁﬂﬁ'lﬁqmmﬁﬁ (p < 0.05) Tuvnsfgannisaadomaduilamas
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ua Lo Ay 1aada (p > 0.05)
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ﬂﬂuﬂﬂ1n1u1n1$ua:ﬂﬁniniuﬂvuﬂﬂﬁﬂwuﬁ1ﬁu1uum=ﬁﬁhﬁ1uuﬂqﬁ1u1u§ﬂ1uqqﬂ1qﬁ?u1§
Tuhmummﬂs‘nmmﬁuﬁm]ﬂﬂ uazaindi 150320 (co-morbid) naz 19uwiiamia a ihudwaunn il
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Mini Nutritional Assessment

MNA®

Last name:

N\estle _
Nutritioninstitute

First namea:

Sex Age Weight, kg:

Height cm: Date:

Complete the screen by filling in the boxes with the appropnate numbers.

Add the numbers for the screen. If score is 11 or less, continue with the assessment 1o gain a Malnutrition Indicalor Score.

A Has food intake doclined ever the past 3 months due to loss
of appetite, digestive probloms, chewing or swallowing
difficultios?

0 = seven: decrease in food intake
1 = maderate dacrease in food inlake
2 = no decrease in food intake 0O

B Weight loss during the last 3 months
0 = weight loss greater than Jkg (5.61bs)
1 = does. not kmow
2 = weight loss between 1 and 3kg (2.2 and 6.6 Ibs)
3 = no weight boss

€ Mobility

0 = bed or chair bound
1 = able to get out of bed I chair bul does not go oul

2 = goes out 0O
D Has suffered psychological stress or acute disease in the

past 3 months?

0=yes 2=no |

E Neuropsychological problems
0 = severe dementia or depression
1 = mild dermantia
2 = no psychological problems |:|

F Body Mass Index (BMI) = weight in kg / (height in m)®
0 = BMI lezs Lhan 19
1 = BMI 19 to less than 21
2 =BMI 21 to less than 23
3 = BMI 23 or grealer O

oo

Screening score (subtotal max. 14 points)

12-14 points Mormal nutriional stalus
8-11 poinis: Al risk of malnutntion
0-7 poinls Malnounshed

For a more in-depth assessment, continue with questions G-R

Assessment

G Lives independently {not in nursing heme or hospital)

1=yes 0=no
H Takes more than 3 prescription drugs per day
0=yes 1=mo
| Pressure sores of skin ulcers
0= yes 1= no |l
Raterances

1 Vellas B, Villars M, Abellan G, of &l Onserview of the MMAT - I8 Fislory and
Challenges. J Nulr Health Ageng. 2008, 10:456-485

2. Rubensigin LZ. Hatwer 2O, Sab A, Guigoz Y. Vellas B, Screening for
Undermutriion in Genabic Precice. Developang the Shori-Fomm Min
Mutriticnal Assessmend (MNA-SF). J Gemnl 2001 584 M386-377

3 Guegoz ¥. The Mini- Mutnlionad Assessmant {MBMAY) Revew of the Lilsrature - What
does i bell us? J Nutr Health Aging 2006 10 466-487

& Sochitd des Produls Mestkd. 54 Vevry. Switzariand. Trademark Cwnars

© Mastie, 1904, Revscn 2009, NGTI00 1200 108

Faf mone InformMation: wwe b -ehdaily com

1

J How many full meals does the pationt oat daily?
0 = 1 meal
1= 2 meals
2 = Imeals ]

K Selected consumption markers for protein intake
* Al least one servng of dairy products

{milk, cheese, yoghurt) per day yes [ no []
+ Two or more senings of legumes

or eggs per week ESDMD
«  Meal, fish or poultry every day yes 1 no [

0.0=i0or1yes

0.5=if2 yes

1.0=i 3 yas OO
L Consumes two or more servings of fruit or vegetables

per day?

0=no 1=vyes |

M How much fluid (water, juice, coffee, toa, milk...) is
consumed per day?
0.0 = kss than 3 cups
0.5=3to5cups
1.0 = more than 5 cups

sisl}

N Mode of feeding
0 = unable lo eal without assislance
1 = self-fed with some difficulty
2 = self-fed without any problem |

O Self view of nutritional status
0 = views sell as being malnounshed
1 = s uncertain of nutriicral stale
2 = vigws self as hawng no nulntional problem D

P In comparison with other people of the same age, how dooes
the patient consider his [ her health status?
0.0 =nol as good
(.5 = does not know

1.0 = as good

2.0 = better D ,D
Q Mid-arm circumference (MAC) in cm

0.0 = MAC less than 21

0.5=MAC 21 10 22

1.0 = MAC greater than 22 DD
R Calf circumference (CC) incm

0 = CC less than 31

1= CC 31 or greater O
Assessment (max. 16 points) DDD
Screening score ooa

00O

Total Assessment (max. 30 points)

Malnutrition Indicator Score
24 1o 30 paints |
17 o 23.5 points Il
Less than 17 points ]

tormal nuirifonal stalus
Al risk of malnutrition
Malnourished
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MNA* BMI Table for the Elderly (age 45 and above)
Height (feet & inches)

117507 51" 527 §3° 547 557 567 57" 587 §9° §10° 5117607 617 627 637
45 120 20 19 100

5 : 105
110
115
120
125
130
135
140
145
150
155
160
165
21 | 170
22| 175
180
185
190
195
200
205
210
215
220
225
230
234
240
245
250

Weight (kg)
=3
(spunod) JyBrap

21
93
95

100
102
105
107
109
111
114

150 1525 155 157.5 160 1625 165 167.5 170 1?.51?5 177.5 180 182.5 185 188 190

Height (cm)
M 0 = BMi less than 19 B 2=B8Mi 21 toless than 23
1= BMI 19 to less than 21 B 2 =8MI 23 or greater
| This abhreviated BMI table is provided for your convenience and facilitates complating
2 MNA® It is accurate far the MNA®. In some cases. calculating the BMI may yield a

more precise BM| determination

- B N N & &N N B B B B B B = .
&g

Screen and intervene, Nutrition can make a difference.




Appendix 2 = Ways of Measuring Height

2.1 = Measuring height using a stadiometer

1. Ensure the floor surface is even and firm

[t
i
(]
'l
[=]
[
L8]
-+
@
=
-
Q
M
I
-
o
{Tr
o
o
¥
i
L
=
b
3
X
C

oo tH Ranle franabbae = Wb hasle
straighnt with ls ogetner, and With neeis,

e - S Te 010 a =], e — e T
L OCkKs 8 snoutders pressed aga L he

stadiometer

P e T P e [T #ly =l Famimey
3. AFMS SNoULd Nang rreely wiln patms racing

4. Take the measure

locking straight ahead with the

il el
S5ig l-..-'l'\._.' -.:i-...

head upright and not tilted backwards

5. Make sure the subject’s heels stay flat on the

floor

2.2 = Measuring height using demispan

Dermispan 1s the distance from the migling at

arnal notch to the web between the middle

ana ring ‘:"S?FZ—'. along autstretched arm. Height
s o - e - 4 Eevr e
IE [; alc = ) 3 S5tdndard uia

ine with shoulders

4. L ] ir dpe measure, measure distance
from mark on the rmidline at the sternal notch
tey tRe wab batweaan the middle and rinag
fingers

L T ¥ CKk thal a 5 Tak and wrisl 15 sira

&. Take reading in cim.
=

Accessed al:

Calculate height from the formula below:

Females
Height incm =

(1.35 x demispan in cm) + 40.1

Males

{ 1% demispanincm) + 57.8
Demi-span
Saurce:
Reproduced her | he kind gt BAPEMN
B sh ASS0Ciatic ar Parar 11 | Mutrition |
m the ‘MUST' Explanat Book
tirtha ¥ | -
hittp:f fweew rg.uk/pdfsim 3 |




2.3 * Measuring height using half arm-span

stance from the rmidline Calculate height by multiplying the half
rnal notch to the tig of the middle arm-span measurement by 2

Half arm-span

1. Locate and mark the edge . +
2. Ask the patie e the | T
3. Check that the patient's arm is horizontal and

ith shoulders Source:

& | T A 1 e A T e T Ly S Ll Lpo) et | A T s 15 2 1
- - w4 1= LT - 1= T, Caauic - - ’ : o
t 4 -~
g il = = 14
1= ] ge
5 NECk =1 =1 =]

Screen and intervene. Nutrition can make a difference.



2.4 = Measuring height using knee height
Knee height is one method used to determine
statua in tha bed- or chair-bound patient and

meaasured using a sliding knee heignl caliper

The patient must be able to bend both the knee

R e ek . a. s ] e L e =
and the ankle of one leg to 90 degree angles.

Source
hitp: fwranarekinetics.com/ height_estimate htm
Accassed January 2011

1. Have the subject bend the knee and ankle of
one leg at a 90 degree angle while lying
supine or sitting on a table with legs hanging
off the side

2. Place the fixed blade of the knee caliper unde

the heel of the foot in line with the ankle bone

Flace the fixed blade of the caliper on the
anterior surface of the thigh about 3.0 cm

abave the patella.

3. Be
and parallel to the long Done in the lower
leg (tibia) and is over the ankle bone (latera

malleolus). Apply pressure to compress the

ure the shaft of the caliper is in line with

un

tissue. Record the measurement to the
A&

4. Take two measurements in immediate
succession. They should agree within 0.5 cm

Use the average of these two measurements

and the patiant’s chronological age in the
population and gender-specific equations in
the table on the righl to calculate the

5
SULHTLL 3 LAl E,

equation is an estimate of the person’s true
stature. The 95 percent confidence for this
estimate is plus or minus twice the SEE

= )
Tor eacn equatian.

LFy

Using population-specific formula, calculate
height from standard formula:

Population and

Gender group

Mon-Hispanic white men
{US.)'" [SEE = 3.74 cm]

Mon-Hispanic black men
(U.S.)'" [SEE = 3.80 cml

Mexican=-American men
(LU.5.)" [SEE = 3.68 cm]

Non-Hispanic white women
{US.)" [SEE = 3.98 cm]

Non-Hispanic black women
(U.S)" [SEE = 3.82 cm]

Mexican-American women
(US)'"[SEE= 3.77 cm]

Taiwanese men'"?
[SEE = 3.84 cm]

Taiwanese women'?
[SEE = 3.79 cm]

Elderly Italian men™
[SEE = 4.3 cm]

Elderly Italian women'?
[SEE = 4.3 em]

French men'
ISEE = 3.8 cml]

French women'
[SEE = 3.5 cm]

Maxican Men'™
[SEE = 3.31 cm)]

Mexican Waomen'®
[SEE = 2.99 cm]

Filipino Men'*

Filipina Warmen'®

Malaysian men'”
[SEE = 3.51 ¢cml]

Malaysian women"’
[SEE = 3.40]

Equation:
Stature (cm) =

78.31 + (1.94 x knee height)
- (0.14 x age}

79.69 + (1.85 x knee height)
- {0.14 x ags)

B2.77 + (1.83 x knee height)
- {0.16 x age)

B82.21 + (1.85 x knee height)
- (0.21 x age)

B9.58 + (1.41 x knee height)
={0.17 x age)

B4.25 + (1.82 x knee height)
-{0.26 x age)

85.10 + (1.73 x knee height)
-{0.11 x age}

91.45 + (1.53 x knee height)
- (0.14 x age)

94,87 = (1.58 x knee height)
-(0.23xage) + 48

54,87 + (1.58 x knee height)
- 10.23 x age)

74.7 + (2.07 x knee height)
- {-0.21 x age)

&67.00 + (2.2 x knee height)
- (0.25 x age)

92.6 + (217 x knee height)

73.70 + (1.99 x knee height)
- (0.23 x agel

96.50 + (1.38 x knee height)
- (0.08 x agel

89.43 + (1.53 x knee height)
- {0.17 x age)

11.924 x knee height)
+ 6938

{2.225 x knee height)
+50.25

SEE = Standard Error of Estimate’’




Appendix 3 = Determining BMI for Amputees

To determine the BMI for amputees, first

determine the patient's estimated weight

including the weight of the missing body part.’

'

. Jse a standard reference (see table) to
determine the proportion of body weight
contributed by an individual body part

»  Subtract the percentage of body weight
contributed by the missing body part(s)
from 1.0
Then, divide the current weight by the
difference of 1 minus the percentage of
body weight contributed by the missing

te BMI using estimatead height and

Example: 80 year old man, amputation of the
left lower leg, 1.72 m, 58 kg

1. Estimated body weight: Current body weight
+ (1 - propartion for the missing leg)

58 (kg) + [1-0.059] = 58 (kg) + 0.941 = 61.6 kg

2. Calculate BMI:
Estimated body weight / body height (m})*

61.6+01.72x1.72]=208

Screen and intervene. Nutrition can make a difference.

Weight of selected body components
It is necessary to account for the missing
body component(s) when estimating IBW.

Table: Percent of Body Weight Contributed
by Specific Body Parts

Body Part Percentage

Trunk w/o limbs 50.0

Hand 0.7

Forearm with hand 2.3

Forearm without hand 1.6

Upper arm 2.7

Entire arm 5.0

Foot 1.5

Lower leg with foot 5.9

Lower leg without foot 4.4

Thigh 101

Entire leg 16.0
References cited:
ot b MRS A T AT Pk Ceide 1 Nk
Jstarkamp LK., Current perspeciive on assessment
of human body proporfions of rélgvance o ampuiees
J Am Diet Assoc. 1995,95:215-218




7. If MAC is less th

2. Ask the

Appendix 4 = Measuring mid arm circumference

Ask the patient to bend their non-dominant

with the

arm at the elbaw at a right angle

2. Measure the distance between the acromial

surface of the scapula (bony protrusion
surface of upper shoulder) and the olecranon
process of the elbow (bony point of the elbow)

an the back of the arm

3. Mark the mig-point between the two with

the pen

atient to let the arm hang loosely by

5. Position the tape at the mid-paint on the upper
arm and t g“:%" nugly. Avoid pinching or
caus indentation

4. Record measurement in cm

an 21, scare=0(
III'J1AH|=- -22, scare = (

If MAC is ?.r or greater, score = 1.0

patient to roll
up the trouser leg to
uncover to calf.

© SIGVARIS

-
o)
widest part and note the measurement.

&, Take additional measurements above and

E

pelow the point to ensure that the first

measurement was the largest

N

Source: Moore MC, Packat Guide to Nutrition and Liel
Therapy, 1993

=%

2

Source: PEN Group., & por o clinical nu n
Assessment of nutritional status, British D
Associahion, 1997

length of th

Measuring Calf Circumference in bed-bound

persons

1. Have the person being measured lie in supine
position with the left knee bent at 90° angle.

3. Pull tape soitis just snug but not so tight that
tissue is compressed

4. Read and accurately record measurement to
r~

cm. Repeated measurements
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Normal nutritional status Ar Risk of Malnutrition Malnutrition
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