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Development of a Simple Screening Test for Identifying Korean Elderly

at Risk of Undernutrition
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ABSTRACT

To develop a simple screening test for identifying Korean elderly at risk of undernutrition, the data of the health-refated habits,
dietary behaviors and nutrient intakes of the elderly in Chongju were analyzed. Two risk indicators, mean adequacy ratio (MAR)
and the respondents' perceived health, were used to detect the undernutrition risk of the elderly, In order to sclect a list of
questions for the test, factors affecting nutritional status and items investigated in previous nutrition surveys of the elderly were
considered, and 21 questions were primarily selected. A multiple regression and stepwise regression analysis were used to take
out the weak predictors of poor nutrient intake, and to give item weights to the strong predictors, and a list of 17 questions was
finally adopted. To determine the cut-point of the test score, sensitivity, specificity, and positive predicrive values were calculated.
The Simple Screening Test developed in this study is a brief, easily scored tool to predict poor nutrient intake and the perceived
health status of the elderly, The test may provide a basis of further comprehensive nutritional assessment or intervention
planning, if necessary, for those who are diagnosed as ‘high risk’. The test, however, needs to be independently validated by
other groups of individuals. (Kerean J Community Nutrition 5(3) : 475~-483, 2000)

KEY WORDS : elderly - nutrition screening - risk of undernutrition - mean adequacy ratio (MAR).
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5, Ji7Rlel AHget AGEAE Ak AF Au) A
AA Y v E-EAHA A v BEHoH, Q5| ARF
Aol = o}-¢ =] B RAolth(Lee & Nieman 1995).

2y =91e] FLAEE viEA "olele 42 e A
o] opt}, FYAAEHE welslad ¢4 ”“01’1‘3%“4 S E
A& Ao sk, =RIEE 719 o] FA Reln
AFTERE HolxBE WY} ’El—“r"z/‘]— LPFT A
31717} oeh mEbA o# Al7ke] AfEE WYoR &=
e} HoldH et HAGEE AR 42 A2 B

7P d 77 SolA hastE FHel BT 7ol
Alegk Fgolrh(e] Y 1998).

T Me= =918 #18 Mini Nutritional Assessment
(MNA), DETERMINE Your Nutritional Health' check-
list, SCALES 52| 9% 23ede A A7} /e
o] A &&HT IHe1AY T 1999 ; Schlenker 1998).
MNAS 2:9]2:8] Nestle @74} Zakse] et wglo] 3
202 A3 Hok AT L SAHAETRA] %Jo]t.]. kg
AeflA FFE=H(malnutrition) AP 2 7
T-Hc’i JEAA FFEAE A7) 9l 324—-i TEO) A
. SAWEL AAASAE, AT, HZ AFTHEk o)
et dia] T (AEEE, A5 BE, %_LE?E 8]
& 2 A7A4E £8 ¥ oE T7AEH gler, SART
of gt elg=ss ojv] AFE vt Utk (Vellas 5 1997).
DETERMINE Your Nutritional Health checklisti=
v)= FAAEE, AL EE], st 3]s} gaEdA
30070 o]/de] HERE Aol =919 FYLEE 222 3
7] Y5l 35 E g IdE 24, DETERMINE]2}
T dolE At HRAIEE 7|8 st It White
5 1992). & FFAE 29SS A (Disease), AHFE (Eat-
ing poorely), X|o}EA (Tooth loss/mouth pain), AA
= Z&(Economic hardship), £ '#(Reduced soci-
al contact), 2FE-&-(Multiple medicines), HF724(n-
volutary weight loss/gain), T&°] 2% (Needs as-
sistance in self care), 9% 804] o4 (Elder years ab-
ove age 80) S22 A9ty 9lor old 3 =R
A5 AH(Postner &5 1993). 3 %A} QJAHEC] =
gle] AGYEE Hds] AP = =2 e SCALES
< HlolzH(Sadness). 4| 2EE(Cholesterol), F5-R(Al-
bumin). A& 7+4(Loss of weight), AAHEA (Eat), 2%
77l (Shopping) 5 H7Ft=S Hel flom, dd3 9
d 53] vl -dFEYS Adskey YRR ol
7F & A 22 WETHSchlenker 1998).
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Table 1. Correlation coefficient of food group consumption frequency and nutrient intake adequacy index (N=167)
Food group N1V © N2 N3 N4 N5 N6

Rice, bread, noodles 0277% 0197 0613 .0441 .0385 ~.0293
Meats, fish, eggs, beans 0096 -.1647% —.2278%* ~.1977* -.1761*% 2161
Vegetables 0574 -.0708 -.0953 —.1587* —.1429 1459

Fruits 2124%* - .2052%* L —.2367* — 2971 %** ~ . 2920%** 323 3%
Mmilk 1373 —.2624%%* —.2779*** - .2574% —.2358** 26714+*
Anchovy, icefish 0472 -.1151 -.1455 —.1585* -.1392 1622

Oil, mayonnaise, butter 0475 -.0352 -.0491 -.0693 - .0628 .0688

1) N1 : Percentage of energy intake to RDA

N2 @ Number of nutrients of which intake was less than 75% of RDA out of 5 selected nutrients(energy, protein, calcium, iron, vitamin A)

N3 : Number of nutrients of which intake was less than 75% of RDA out of 5 selected nutrients(protein, calcium, iron, vitamin A, riboflavin)
N4 . Number of nutrients of which intake is less than 75% of RDA oul of 9 selected nutrients(protein, calcium, iron, vitamin A, riboflavin,
thiamin, niacin, vitamin C, phosphorus)

N5 : Number of nutrients of which intake is less than 75% of RDA out of 10 selected nutrients(energy, protein, calcium, iron, vitamin A, ri-
boflavin, thiamin, niacin, vitamin C, phosphorus)

N6(MAR, Mean Adequacy Ratio) : mean of nutrient adequacy ratic of 9 selected nutrients(energy, protein, calcium, iron, vitamin A, ri-
boflavin, thiamin, niacin, vitamin C, phosphorus)

2) Pearson correlation coefficient(*p <{0.05, #*p <0.01, ++p <{0.001)
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Table 2. Sex-specific distribution of responses to each item of the

Table 2. Continued

screening test (N=90)
Question Male Female Total

1. Age

@ <75 16(34.0)° 21(48.8) 37(41.1)

@ =75 3166.0) 22(51.2) 53(58.9)
2. Household type

(@ with spouse only 13(27.7) 4(9.3) 17(18.9)

@) other 34(72.3) 39(90.7) 73(81.1)
3. Economic status(Pocket money)

@ =200,000 won/month 10(21.3) 8(18.6) 18(20.0)

(% < 200,000 won/month 37(78.7) 35(81.4) 72(80.0)
4. Education

@ =middle school graduate 10(21.3) 12.3) 11(12.2)

(@ <middle school graduate 37(78.7) 42(97.7) 79(87.8)
5. Meal regularity

@ regular/somewhat regular 44(93.6) 35(81.4) 79(87.8)

@ irregular 3{6.4) 8(18.6) 11(12.2)
6. Number of meals

@ =3 47(100.0)  34(79.1) (90.0)

@ =2 00.0)  9(20.9) (10.0}
7. Eat alone

@ no 41(87.2) 32(74.4) 73(81.1)

@) vyes 6(12.8) 11(25.6) 17(18.9)
8. Appetite

(D good 24(51.1) 15(34.9) 39(43.3)

@ poor/fair 23(48.9) 28(65.1) 51(56.7)
9. Amount of food

(D excess 24(51.1) 11(25.6) 35(38.9)

@ not enough/fair 23(48.9) 32(74.4) 55(61.1)
10. Eating attilude

() pleasurable 24(51.1)  11(25.6) 35(38.9)

@ unpleasurable/fair 23(48.9) 32(74.4) 55(61.1)
11. Consumption of protein group

@ daily 11(23.4) 15(34.9) 26(28.9)

@ sometimes 17(36.2) 11(25.6) 28(31.1)

@) rarely 19(40.4) 17(39.5) 36(40.0)
12. Consumption of fruits

@ daily 11(23.4) 15(34.9) 26(28.9)

(@) sometimes 17(36.2) 11(25.6) 28(31.1)

@ rarely 19(40.4) 17(39.5) 36(40.0)
13, Consumption of milk

@ daily 8(17.0) 11(25.6) 19(21.1)

@ sometimes 12(25.5) 6(14.0) 18(20.0)

@ rarely 27(57.5) 26(60.5) 53(58.9)
14. Regular exercise

@ yes 33(70.2) 18(41.9) 51(56.7)

®@ no 14(29.8) 25(58.1) 39(43.3)
15. Smoking

@ no 33(70.2) (41.9) 51(56.7)

@) yes 14(29.8) (58.1)  39(43.3)

Question Male Fernale Total

16. Drinking

@ <2-3/month 12(25.5) 2(4.7y 14(15.6)

® =1/week 35(74.5) 471(95.4) 76(84.4)
17. Medication

@ no 19(40.4) 11(25.6) 30(33.3)

@ vyes 28(50.6) 32(74.4) 60(66.7)
18. Sleep well

@ yes 28(59.6) 32(74.4) 60(66.7)

@ no 19(40.4) 11(25.6) 30(33.3)
19. Tooth problem

D no 26(55.3) 23(53.5) 49(54.4)

@) yes 21(44.7) 20(46.5) 41(45.6)
20. Chronic disease”

(D none 35(74.5) 20(46.5) 55(61.1)

@ =1 12(25.5) 23(53.5) 35(38.9)
21. Clinical symptorns®

@ none 20(42.6) 8(18.6) 28(31.1)

@1 12(25.5) 14(32.6) 26(28.9)

@ =2 15(31.9) 21(48.8) 36(40.0)

1) N{(%)

2) Stroke, Diabetes, Hypertension, Arthritis, Cancer, Osteoporosis

3) Cloudy vision, Catching colds frequently, Indigestion, Dizziness,
ol

Loneliness and Depression
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FH7AE FAME N6(Mean Adequacy Ratio, MAR)<]
o= 8+8zto] 7} E4TH(0.3849, p<0.01). x| Hrt
AFY % BEFS N1 0.2249(p<0.01). N2 0.1545
(p<0.05), N3 0.2213(p<0.01), N4 0.2870(p<0.01).
N5 0.2587(p<0.0D) eIt A £ 2AdME dojz
A GokRE QAR 6717 Fo)A N6(MAR) -2
HE:AQ HIR|E 2 AAFG Y
122 249 21708 MEEE = ojokels W X FQ)
MAR=}e| 37771 0.05 o8k vi§- w2 53t 47H(4
Al whdge] AHNE EQ FUHAE)E aAsha
F& 1749 ek 94 2 A9 FoiAlEele) g9
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oA & 4= %ol AEAE B R MARF ] 3
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Table 3. Multiple regression coefficient of each item of the screen-
ing test and risk indicators (N=90)

Risk indicators

Question m -
MAR Perceived health

1. Age 0658 712
2. Household type .2255* .0300
3. Pocket money 1426 -.0221
4. Education 1223 -.0651
5. Meal regularity 0817 1123
6, Number of meals 1424 - .0356
7. Eat alone -.1980 -1093
8. Appetite 1445 ~.1464
9. Eating attitude 0717 0607
10. Consumption of fruits .1861* -.0526
11. Consumption of milk 1763 -.1199
12. Regular exercise 2275* 1100
13. Drinking 0812 0179
14, Medication -.0974 —.2437*
15. Tooth problem .0776 2439*
16. Chronic disease 0975 2229%
17. Clinical symptoms -.1888 .2855*

Total 4157 % .1842*

1) Mean Adequacy Ratio : mean of nutrient adequacy ratio of 9
selected nutrients(protein, calcium, iron, vitamin A, riboflavin, thi-
amin, niacin, vitamin C, phosphorus)

2) Standardized regression coefficient of multiple regression analy-
sis(xp <0.05, **#p<0.001)

A7) - HElAd - o)A - 479
£ rolrotrh 7 A3} Table 49148} o] MARe g
&A1 %7} 0.4151(Table 3)14] 0.42562 2 A5¥ %2,
A7 E 2ATE 0.1842014 0.24630.2 A5
Helon, FARLL BF p<0.001 FEAM FJ4e]
9lalt}. Table 4914 FAB= 71 FQ MAR g
ﬁmﬁﬂ =7} frejAdol Al UeRt ot tisiM e /}%‘-ﬁ]
mw mepA] Table 3 AAlE 1770 =% 5, 7}
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9] g7 £ et TS 280
1, ﬂruizl 1 7 el tistoie fHEE 1402 3}0%
T2 39k o)ake] AatE A HE &

ol

3. YYEE 8y A E MY

HAE ML To|=AELE o]gate] 907 7 AiQldE

£ A gE W, 5 237 W] HA 48%H 1
198714 9] 2EE eIt F9d 238 74 v g2
Fig. 17} Zror, 837 E 153 Ato]e] HFE 5 x4
Bol B2 A& <4 F Ut Fig. 25 &4 dida) 95
A Esd 3R JF MAR%}T— T8 AFo|rt Fdd
L0 A=
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7t FLE MARFe] v weha] dddAAdrt &
Fark L #4-2 g T vk

2 AT AgE zte 114&: 01%6}61 FFgol
iz Al Ay geiMe ded s AW R (Cut-
Point)& A7 s} SlEZE ©]F 9 6}04 olo) g F71A] U

Table 4. Stepwise regression coefficient of each item of the screen-
ing test and risk indicators (N=90)

Risk indicators
MAR" Perceived health
Age 15077

Question

Household type 2954

Pocket money 1675

Number of meals 1942+

Eat alone ~.1663

Consumption of fruits 2392+

Consumption of milk J1879*

Regular exercise .2382%

Medication - .2746%*
Tooth problem 2128
Chronic disease™ .1849
Clinical symptoms” 2431% 35287+
Total A256%%* 24634

1) Mean Adequacy Ratio : mean of nutrient adequacy ratio of 9
selected nutrients(protein, calcium, iron, vitamin A, riboflavin, thi-
amin, niacin, vitamin C, phosphorus)

2) Standardized regression coefficient of stepwise regression analy-
5is(*p<0.05, ++p < 0.01, *xxp < 0.007)
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Fig- 1. Percentage distribution of test scores for the subjects.

MAR 1

0.75 /o\n/(

g

e ]

0.5 o— T

//\fQ’Q/T 1

1 ]

0.25 t !

1 ]

' ;

0 : .

123456 78 91011121314151617 1819

Test score

o2 AvH7I7) 0% 47 Aok duelt). Ee ARy
B2k A 2 ) Aol & A7elA AT 39
FolzAbEe o8 JUfigos dud dEge AW)E
o] 5491 % 20.0%. 1189 3% 75.6%2.2 Vet
Sl AAS JYBFo] ohd AF(MAR20.75)°] 3
FYo] ofd Aoz Apd HEA AWIES 5P

Z 392 foe 100.0%. 11322 89S doll= 72.7%
o]giq k2= ojokgiw o 2 ke Alg} oﬂ}\-] Zc-}
T PR Aol AR BE2A 71FEE 5HOR

AL Aol 100.0%. 11H2E ASFE A=
94.4%°|Jct. o5l 272 & W 5P ET= 114 o]akE
FeREe] 1P 7IELE Aohe Aol BEatA oA
ek, webs FFAEY 71ES 11F 02 Aol 0~114
> il =o] vo]dAw(high risk), 12~164& 52
A (moderate risk). 17~238& AAFH 2 (low risk)
o2 A= E 7]ES AR

ni o

[

Tl @ W |2 BRRE A367] sk 2919
Wa A12HL 10,11, 12802, AALTES /120G

16, 17, 183 0.2 AeS Wel o] tg UgkE, Sof
%, FHlZES Totel vusdrkFig. 3). 2ARPE

o EEe A% 347} SOl RS FIHY el e
AR Fohsta Solwt gastgon, 11302 43
Se o A AL B 0% SHO e BE A
£ Atk A% 99 ABol HANE 108 EE 1139
A5t Fong 1148 AW FoE A8he 2ol By
Seh Azsolch £ ANGADY J)EAe A% 4%
A dlZol the VAT Folwx B wet 8 Aol
7 9Qm, HY AFEE B xolass Foknad
W AZY Aol R NPEE B4t ol dSE 7
astol, 174,02 Bake Aol Bhaabl ol AR,

4. WYE Y YE YOIZME

o] AsE 7|22 3ol Fig 49 2ol FPe 7ol =
AEE Astels, ARIEe BRsT & d7e )
0l Gobe) ol ZALEE 172902 welEe] 44 3¢

I=

Table 5. Diagnostic statistics for the selected cut-point of the test
score

Perceived healh

Fig. 2. Averages of Mean Adequacy Ratio (MAR) for the subjects
with each test score.

:%?)55 : un‘healthy or
diseased
5 11 5 11
Sensitivity 12.7 64.6 200 75.6
Specificity 100.0 727 97.8 55.6
Positive predictive value 100.0 94.4 90.0 63.0
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Fig. 3. Diagnostic statistics for the selected cut-points of the test score.

Table 6. Percentages of the subjects who have each characteristic within each group diagnosed by the Simple Screening Test

Characteristics High risk Moderate risk Low risk

MAR <0.75 94,477+ 86.7 333
Perceived health-unhealthy or diseased 63.0%* 333 16.7
Not live with spouse only 94 444 70.0 16.7
Pocket money <{200,000 won 87.0%** 80.0 16.7
Education <middle school graduate 98.2%** 80.0 333
Eat alone 29.6* 3.3 0

Poor appetite 75.9%xx 30.0 16.7
Mealtime-unpleasurable 8527+ 233 33.3
Fruit consumption-not everyday 41.3 40.0 0

Milk consumption-not everyday 66.7 40.0 50.0
No regular exercise 59, 3%** 16.7 333
Drinking = 1/week 92.6%** 80.0 333
Take medications 79.6** 50.0 333
Tooth problem 57.4* 30.0 16.7
Clinical symptoms = 2 55.6* 200 0

¥(p <0.05), +x(p <0.01),
x*-test

#+x(p <{0.001)

: The proportion of who had the characteristics was significantly different among the three groups by
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Simple Nutrition Screening Test for the Elderly(=gle| Hebabel 7ho|ZANE)
Check your answer of each question in Lhe box, and total your nutritional score
in the parenthesis next to your answer, and diagnose by yourself.

r:“‘|°I Hed QEHE Ziers| #letE 5 gl= EELCL
Ool v EE stAlD ( )ete] XS C5H HE8H S ‘-HAI = AL JEh| BEHAIZ
Are you younger than 75 years old? B
Stlo] 9 75K 0/2RILIRR O ves () U No @
Do you live with your spouse only? _
SR S0\ T ML (7 Yes (2) O No (O

Is your pocket money over 200,000 won a month?
YB=0| 20812 0| &YLITN [ ves () LMo ©

Did you graduate middle school or above? .
Btlo] e Baim el 0|y U Yes () [INe ©

Do you eat meals regularly?

HAMOD AL [ Yes (1) [ No (0)

Do you eat meals three times or more a day?
ST Al 1 014k AAFRILIZR [ Yes @ L1 No ©

Do you eat meals wilh your family?
JhmD B AARRIL DR 1 Yes (1) [[] No (0)

Is your appetite good?
Al20| 1|72 [ Yes (1) [ No (o)

Do you enjoy eating meals?

MAI'O}‘ -‘DI p:a—&.L_lﬂl_ D Yes (1) D No (O)

Do you exercise regularly?
FAHo= 2EHUIN [ Yes @ L No 0

Do you drink less frequently than 2 - 3 times a month?
22 s20] A O[3 oYL [ Yes (1 LNe ©

Do you take medication everyday?

Do you have tooth problems?
0} R0 Sze) 0220| UBLTR U Ne (D [ Yes @

Do you have any of the chronic diseases written below?
(Stroke, Diabetes, Hypertension, Arthritis, Cancer, Osteoporosis)
Ch2e| SHRIBI0) QIELITH ONom O Ves()
(IBE, ouw, DHY, HE, o, B0IEE)

B =D

How many symptoms do you have among the five writter below?

(Cloudy vision, Catching colds frequently, Indigestion, Dizziness, Loneliness and Depression) L] None @
P e| CHM 7R 9:!““‘*1[ HI2LRI7}E HEEIL 7R L] One o
Q0| ZaA B, 270l B B, 57} B OHE, O{XIRIS, $28) [ 2Two ©
Everyda 2

Do you eat fruit everyday? % SomZtin}lles :1;
ot S i HEL|T}E [ Rarely (0
Everyda 2

Do you drink milk everyday? B SomZtirr:/es 51;
FSE i HaLp [ Rarely ()

Total scare 0— 11 : High risk
12 - 16 : Moderate risk
17 - 23 : Low risk

Fig. 4. Simple nutrition screening test for the elderly.
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