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ABSTRACT

This study intended to evaluate the validity of the simple nutrition screening test that had been developed with the elderly living in
Cheongju as a subject. Nutrition screening score(NSS) and reference standards for nutritional and health status(nutrient intakes, mean
adequacy ratio, perceived health, and serum albumin, hematocrit, and hemoglobin) were estimated by using the data obtained in 1996
from the 174 elderly living in Taejon. Statistical analysis showed significant correlations between mean adequacy ratio(MAR) and NSS
(r = 0.341), and also berween NSS and biological indices such as albumin and hematocrit. Around 65 ~ 75% of the elderly with ‘poor
or in disease’ perceived health and low level of serum albumin, hemoglobin and hematocrit had NSS < 11. Sensitivity, specificity, and
positive predictive values{PPV) were calculated from the crosstabu]anon of the three categories of NSS(high, moderate, and low
nutritional risk) and two categories of MAR{<{ 0.75, undernutrion: > 0.75, normal) to validate the cut-off point for high or low
nutritional risk by NSS. It was suggested that point 11 was appropriate as a criterion to determing high risk of undernurition, but
point 16 was better than 17 as a criterion to determine low nutritional risk in the Tacjon elderly. When point 11 was used as a
criterion of high nutritional risk, sensitivity, specificity, and PPV are 59.5, 60.5, and 82.1, respectively. When point 16 was used as a
criterion of low nutritional risk, sensitivity, specificity, and PPV are 25.6, 95.4, and 64.7%, respectively. In conclusion, nutrition
screening test that had been developed can be a simple, easy, and proper instrument to classify the high risk group of undemutrition.
A further validation study seems to be required among other groups of individuals for the screening test to be finalized as a more valid
instrument identifying Korean elderly at nutrition and health risk. (Korean J Nutrition 33(8) - 864~ 872, 2000)
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Table 1. General characteristics of the subjects by gender

Characteristics Male Female
{N=90} (N=384}
Agelyears) 756 + 691 728 £ 50
65-74 402(44.4) 53(63.1)
275 5((55.6) 31(36.9)
Education
< middle school 76(84.4) 79(94.0)
= middle school 14(15.6) 5 6.0
Allowances
< 200,000 Won 81(90.0) 63(81.0)
= 200,000 Won 9(10.0) 16(19.9}
Height(cm) 161.2 £ 6.1%** 1494 + 5.7
Weight(kg) 58.1 + 10.3* 54.6 + 9.6
BMI(kg/mz) 222 £ 3.7%% 244 + 38
SBP{mmHg) 1300 + 184 135.0 + 20.6
DBP(mmHg) 849 + 116 85.7 £ 11.5

'Mean + SD, *Subjects' number, *Percentage of subtotal of same
column

BMI: Body Mass Index = Weight/Height’

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure

*p < 0.05, #x+p < 0.001: Significantly different between male and
female
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Table 2. Blood screening values of the subjects

indices Male Female
Hematocrit(%) 40.5 + 6.11* (557 380+ 2.7 (19
Hemoglobinig/dL) 147 £126 (68) 13.9 % 37 (54
Total protein(g/dL) 71+ 05 {65 7.2+ 06 (54
Albumini(g/dL) 4.0 + 0.3* (65 4.2 + 0.3 (54)

Fasting glucose{mg/dl) 108.9 + 579 {64
Total cholesterolimg/dL} 172.4 + 34.2** {(65)

'Mean + SD, *Subjects' number
*p < 0.05, =xp < 0.001: Significantly different between male and
female

99.3 + 269 (54
2064 = 422 (54)
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Table 3. Mean adequacy ratio and perceived health of the subjects
MAR and perceived health Male Female Total

Mean £ 5D 0.56 & 0.181 0.60 + .20 0.58 + 019

<05 352(38.9° 29(34.5) 64(36.8
MAR! a5 - 0.75 34(37.8) 33(32.3) 67{38.5)

= 078 21(23.3) 22426.2) 43(24.7)

Total 30(100) 8401003 174(1000

Very good 20{22.2) 13(15.5) 33(19.0%

Good 31{34.4) 28(33.3) 59339
Perceived health Poar 31(34.4) 28(33.3) 39(33.9)

In disease B8( 8.9) 15{17.9) 23(13.2)

Total 9(100) B34{100) 174100

‘Mean -+ SD, “Subjects' number, *Percentage of tatal of same column

*MAR(Mean Adequacy Ratio): Average of nine nutrients’ adequacy ratio(NAR)(Protein, Vitamin A, Vitamin C, Thiamin, Riboflavin, Niacin,

Calcium, Phosphorus, trom
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Fig. 1. Distribution of nutrition screening score.

Table 4. Distsibution of low, moderate, and high nutritional risk
groups classified hy nutritional screening score

. . Mate Fernale Total
Nutrifion screening score
(n=2¢) (n=284) n=174)
High nutrm(?nal risk 546007 41488 95(54.6)
{0-11 points)
Moderate nutritional risk
1(34. . 3
{1216 points) 31(34.4) 37(44.0) 68(39.1)
Low nutritional risk
5 5.6 b 7.1 11 6.
(17 - 23 points) (5.8 (7.0 (6.3)

‘Subjects' number, “Percentage of subtotal of same cotumn
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Table 5. Corelation coefficient between nultrition screening score
and nutrient intakes, MAR, and blood indices

Nutrient Nutrition screening score
Energy 0.068'
Pratein 0.167*
Lipid 0.215%
Carbohydrate (.209**
Dietary fiber 0.190*
Vitamin A 0.066
Vitamin C 0.246**
Thiamin G.209**
Riboflavin 0.225%
Niacin 0.222%*
Calcium 0.170*
Phosphorus 0.275*
tron (4.256™
Potassium (.290+
MAR? (0.347 %=+
Serum total Protein 0130
Serurmn Albumin 0.239*
Hemoglobin -0.122
Hematocrit 0.296

"Pearson's carrelation coefficient

IMAR(Mean adequacy ratic): average of nine nutrients' adequacy
ratio{protein, vitamin A, vitamin C, thiamin, riboflavin, niacir, cal-
cium, phosphorus, iron)

*p < 0.05, »p < 0.01, s»p < 0.00
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Fig. 2. Relationship of nutrition screening score with MAR.

Table 6. Frequency of the subjects having nutritionally vulnerable factors by nutrition screening score

Nutrition Screening Score

Nutritional Indices High risk' Moderate risk Low risk Total
0-11) {12-16) (17 - 23}

MAR < .75 M 45%(65.27 23(33.3) 11.5) 69(100)
F 33(53.% 25(40.3) 4(6.5) 62(100
Alburain <35 M 4(80.0} 1(20.0) (0.0} 54100)
/dh F o 0.0) 1(100) 0{0.0) 1(100)
Hemoglobin <13 M 11(73.3) 4{26.7) 0{0.» 150160}
{g/dh <12 F 0( 0.0; 40100) 0(0.0) 4100}
Hematocrit < 39 M 12{75.0) 4(25.0) 000.0 16(100)
(%) < 36 F 1{50.00 1(50.0) 0(0.0) 2(100)
Perceived health Poor ar in disease M 25(64.1) 13(33.3) 1(2.6) 39(100}
(%} F 26(60.5) 17(39.5) 0(0.0} 43(100)

"Degree of nutritional risk, *M: male F: femate, *Subjects’ number, ‘Percentage of total of same row
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Table 7. Validity of cut-off point to diagnose "high risk” by nutrition
screening score when MAR < 0.75 was used as reference standard

Nutrition screening score

9 10 11 12
Sensitivity’ 336 472 59.5 72.8
Specificity® 837 767 605 382
Positive predictive value® 857  85.5 82.1 80.5

'% Subjects with MAR < 0.75 to be diagnosed as high risk by nu-
trition screening score, *% Subjects with MAR > (.75 not to be dia-
gnosed as high risk by nutrition screening score, % Subjects diagnosed
as high risk by nutrition screening score to have MAR < 0.75
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33(8) : 864~872, 2000/86Y
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Table 8. Validity of cut-off point to diagnose 'low risk’ by nutrition
screening score when MAR = 0.75 was used as reference standard

Nutrition screening score

15 16 17 18
Sensitivity' 30.2 256 116 23
Specificity” 888 954 960 98.4
Positive predictive value® 48.1 647 500 333

'% Subject with MAR = 0.75 to be diagnosed as low risk by nutri-
tion screening score, *% Subject with MAR < 0.75 not to be diagnos-
ed as low risk by nutrition screening score, *% Subject diagnosed as
low risk by nutrition screening score to have MAR > 0.75

Table 9. Group counts table by nutrition screening score and MAR

Nutrition screening score

MAR
0-11 12-15 16-23 Total
<075 78'(39.5)" 47(359) 6( 4.6) 131(100}
' <82.1> <75.8> <353>
So75 17695 15(34.9) 1M@25.6) -~ 430100)
T <17.9> <242 <64.7>
Total  95<7100> 62100  17<100%> 174

'Subjects’ number, *Percentage of total of same column
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