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The Analysis of Geriatric Nutritional Risk Index (GNRD for Nutritional Assessment
and Health Care in Elderly Women™

Yang, Eun J N
Department of Culinary Science, Honam University, Gwangju 506-714, Korea

ABSTRACT

Nutritional assessment for the elderly can identify health status and morbidity. However, development of Nutritional
Risk Index (NRI) remains limited for elderly because of difficulties in understanding physiological mechanism of
elderly. This study was performed to analyze and develop Nutritional Risk Index for Korean elderly Women (Geriatric
Nutritional Risk Index, GNRI) . Based on literature review, factors for NRI were identified and indices were assessed
by a cross-sectional survey. The survey involved Korean elderly women (= 60, n = 94) in Gwangju area, and socio-
demographics, lifestyle characteristics, health conditions, dietary intakes based on 24h- recall, anthropometric measures
(wt, ht, BMI, waist, hip, WHR, body protein, body fat, abdominal fat, and triceps skinfold thickness), and clinical bio-
chemistry parameters (systolic blood pressure, diastolic blood pressure, cholesterol, HDL-cholesterol, triglyceride, total
protein, albumin, prealbumin, hemoglobin, hematocrit, fasting blood glucose, HbA lc, ferritin, Zn, Ca, Na, K, Vit E, Vit
B, folate, C-reactive protein) were examined relation to nutritional risk index. Based on literature review and data
analyses, three NRIs were categorized (NRI I, NRI II, NRI III) and used for further analysis. NRI I was related to hav-
ing metabolic syndrome, NRI II was related to serum albumin and body weight, and NRI III was related to food habit
and health concerns. Abdominal fat (%) of elderly was correlated with each NRIs. NRI II was correlated with nutri-
tional deficiency and higher tendency of inflammatory response, and NRI III was correlated with nutritional status which
tend to be lower on aging (protein, folate, Vit B;,). NRI can serve as a useful tools in assessing health risk and nutri-
tional status. Some modification of items in NRI and validity study are need to apply to Korean elderly. (Korean J Nutr
2009; 42(3): 234~245)

KEY WORDS : Nutritional Risk Index (NRI), Nutritional Screening, Korean elderly Women, Nutritional Status, health
risk, metabolic syndrome.
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%3}t (Table 1).
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N9l 9 e 2o A

AR Hat AT 56.6 kg, Bt A 152.0

Table 1. General characteristics of the subjects
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mglom, el wet AF BMI, delEd, Jyo]
frolAel Aol glgleh. ek 60tiel wis) 70t

l
w1 AFREFATAE oA 0= wigkor (p <0.0001),
Aol 2 Rl AR gl HRA 57 Dol =
sxom, AAA o AAuEo] 35.4%, slelEel7t 89.9

cm, BMI 24.5 kg/m’ 0.2 H|WFet A3-S YeRf L et
(Table 2).

e - Qolo] AR} Bd ARe e fol4el
60—64 20 (21.3) Zpol7F Qo FAHLAE A HoupA] bkt 18
65—69 26 (27.7) L AAH o ofde] Rzt wie =Fetlon, o
70-74 2 (233) 9Z7) wet geelRIRNe] feHoR ¥ AUS
5= 26 @ tehlle} wQle] 2e% A% EAE ndY, P 5UL

seanen & (o 8ol 4 YTk EF 60~644 EE 65~694 0l
Elementary school 39 (41.9) Al o, 70~74A419] w91 AdT, FvREAE, HlE
Middle school 15 (16.1) 7 B9 0] FeA o ® Wk, 754 o] wQle- W
High school 11318 8 Creactive protein®] 50| &1 Gk F50] Ut
= College 10108 o} wQl7]e] QJeyas) @ waste w3 AY F7bol

In(\:/\(/);rrf support oo w2 g=ueo] =712 AA}EIIT} (Table 3). £3] 70~
Fomily support 24 95.5) 744 wQlo] Aol FoFA W Nds BAyel o
Retirement pay 68 (72.3) =okom 754 o] Q19 Afele Tk U ATk

Self-rated health 94 %%Aéo] l‘__%o} Zz]'% 1‘__9_17101] oHE‘r?ﬂ—Z]E}_L 2_7(3}0 t;gg
Poor 27 @9 glo] AP vhE F YeS ekl glck
Fair 29 (31.5)

Good 26 (39.1) %F u]] l_\!E/\-I_I_l /\lE"

Having depression in the last year Z:/‘}EH’E}XPEI Oﬂok/\H—:H-‘: ”H ‘%1:3}91 tﬂ, ?ieéol =
e ST S AWl e B 88 ek g
Rarely 46 (50.0) o, 53] ike] JFdErt %‘*6?031‘% 754 o]} =

Regular exercise (yes) 69 (76.7) Q9] QrFFS 1644 pgl® PAHY AMFH o] ul¢

Taking supplement (yes) 37 (40.2) welon Z2r ZhE H|EM C, HEM E 59| oJoRtEl=

Table 2. Anthropometric measures and blood pressure according to the age of elderly women (Mean + SD)
60—64y (n=20) 65-69y (n=26) 70-74y (n=22) 75y < (n=26) Total (n = 94) p"
Wt (k@) 57.7 £ 5.1 593 £ 6.2 554 + 7.9 53.9 £ 10.8 56.6 £ 8.0 NS
Ht (cm) 153.8 + 2.6™ 155.0 + 4.9° 1522 + 6.1° 146.8 + 5.0° 1520 + 57 <0.0001
BMI (kg/m?) 244 = 22 247 £ 2.4 23.9 £ 3.0 249 + 43 245 £ 3.1 NS
Waist (cm) 872 + 7.6 89.6 £ 82 89.7 + 6.5 93.7 £ 9.0 89.9 £ 80 NS
Hip (cm) 95.9 + 4.7 98.4 £ 52 972 + 6.6 98.2 £ 7.1 97.4 £ 59 NS
WHR 0.91 £ 0.1 0.91 £ 0.1 0.93 £ 0.1 0.96 £ 0.1 0.92 £ 0.1 NS
Triceps SF 299 + 57° 29.4 + 53° 228 + 62° 19.9 + 8.3° 259 £ 7.5 <0.0001
Calf SF 340 = 29 33.5 £ 28 324 + 2.6 32.5 £ 3.1 33.1 £ 29 NS
Body protein (%) 7.4 + 08 74 + 08 71 + 08 63 + 0.8 70 £ 0.9 NS
Body fat (%) 342 + 6.8° 35.1 £ 50° 33.5 £ 59° 383 + 6.6° 354 + 6.3 <0.0001
Abdominal fat (%) 0.92 £ 0.1° 0.96 + 0.1° 0.99 + 0.0° 1.05 + 0.0° 0.98 £ 0.1 <0.0001
SBP (mmHg) 127.6 = 16.0%° 1224 + 12.6° 126.1 + 18.7%° 137.0 = 17.7° 127.8 = 16.8 0.03410
DBP (mmHg) 77.5 £ 83 752 + 6.6 755 £ 11.3 762 = 13.0 76.1 = 9.8 NS

1) ANOVA 2) Different letters denote significant difference at p <0.05 by Tukey test within the row



238 / %919 JUHPE H7AE v T4
Table 3. Hematological status according to the age of elderly women (Mean + SD)
60—64y 65—69y 70-74y 75y < Total I Reference
(n = 20) (n = 26) (n =22 (n = 26) (n = 94) P Values’
Total protein (g/dL) 73 + 02 7.3 + 0.4 74 + 03 7.3 + 0.4 73 + 03 NS 6.6—8.5
Albumin (g/dL) 45 + 0.2 45 + 0.2 44 + 03 44 + 02 44 + 02 NS 3.5-5.0
Prealbumin (mg/dL) 280 + 4.5 262 + 5.1 270 + 4.4 25.6 + 4.5 267 + 47 NS 21-41
Cholesterol (mg/dL) 203.3 £ 345 1961 + 30,9 206.1 + 361 1989 + 31.1 201.0 + 329 NS <220
HDL-cholesterol (mg/dL)  48.5 £ 10.5 483 + 10.1 482 + 133 408 + 8.1 465 + 11.0 NS 35-80
Triglyceride (mg/dL) 1382 + 562 1428 + 51.9 1662 + 81.9 180.1 + 746 1565 + 682 NS <200
Fasting glucose (mg/dL)  95.6 = 13.6 106.9 + 30.2 105.6 = 28.0 131.1 = 863 109.7 = 48.4 NS 70-110
HbAC (%) 57 + 0.4 58 + 0.6 59 + 0.6 65 + 1.4° 60 + 0.9 00217 3.5-65
WBC (10%/ L) 6.1 £ 1.5% 58 + 1.5° 6.6 + 1.8%° 75 + 2.° 65+ 1.8 00175 4.2-11.0
RBC (10°%/ L) 4.4 + 0.3° 43 + 0.3% 41 + 0.4° 43 + 0.4%° 43 + 0.4 00484 3.8-5.4
Hemoglobin (g/dL) 13.5 + 0.6 133 £ 0.8 126 + 1.6 13.1 = 1.0 13.1 + 1.1 NS 12-16
Hematocrit (%) 426 + 2.0° 416 + 29%® 398 + 4.1° 412 + 29 413 + 32 0.0345 36—48
Ferritin (ng/dL) 83.4 + 57.2 764 + 388 844 + 573 829 + 51.3 81.7 + 507 NS 20-300
Ca (mg/dL) 94 + 03 9.4 + 02 9.3 + 0.4 93 + 0.3 9.4 + 03 NS 8.1-10.5
Na (mmol/L) 1429 + 1.7 1431 + 18 1429 + 13 1422 + 3.7 1428 + 2.3 NS 135—145
K (mmol/L) 43 + 03 44 + 03 43 + 0.4 44 + 03 44 + 03 NS 3.5-5.3
In (pg/dL) 61.6 + 10.7 60.9 + 8.3 589 + 87 56.1 = 9.4 594 + 9.4 NS 70-121
Folate (ng/dL) 126 + 52° 11.1 £ 50® 107 £ 6.2% 7.7 £+ 52° 10.5 + 5.6 0.0415 1.1-20
Vit Bz (pg/mb) 608.5 + 189%° 7544 + 288° 5253 + 208° 597.1 + 245°° 6258 + 248 0.0219 214-914
Vit E (zmol/L) 267 + 7.9 260 + 7.0 264 + 6.9 248 + 9.8 259 + 7.9 NS  11.6—46.4
C-reactive protein 0.08 + 0.13*° 0.06 = 0.07° 0.11 + 0.16® 022 + 0.30° 0.11 = 0.19 0.0304 <0.5
(mg/dL)
1) ANOVA

2) Different letters denote significant difference at p <0.05 by Tukey test within the Row

3) Reference 22
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Table 4. Daily nutrient intakes according to the age of elderly women (Mean + SD)
60—64y 65—69y 70-74y 75y < Total I Less than
(n = 20) (n = 26) (n =22 (n = 26) (n = 94) P EAR @)
Energy (kcal) 1186 + 321 1237 + 403 1176 + 406 1043 + 299 1157 + 362 NS 92.2%
Carbohydrate (g) 183.8 + 51.0 199.6 + 68.9 188.2 + 63.0 171.0 + 50.3 185.5 = 59.0 NS
Protein (g) 50.6 + 17.9 52.8 + 21.1 53.3 + 23.8 430 + 17.5 497 + 20.4 NS 24.7
Fat (@) 290 + 143 264 + 142 22.8 + 12.0 22.5 + 18.1 250 + 14.9 NS
SFA (@) 34 + 28 3.4 + 42 40 + 42 49 + 42 40 + 39 NS
Cholesterol (mg)  186.1 + 1550  181.3 + 1741 1859 + 170.7 186.1 += 171.1 1848 + 165.7 NS
Fiber (@) 169 + 6.4 173 + 8.4 187 + 9.0 135 + 6.2 165 + 7.7 NS 77.8"
Ca (mg) 394.1 + 223.4°°% 4579 + 257.5% 4559 + 301.2° 319.6 + 143.0° 4055 + 240 0.0299 822
Fe (mg) 10.7 = 3.8 102 + 4.1 10.5 + 43 8.6 + 32 99 + 39 NS 23.3
In (mg) 6.4 + 2.1 62 + 2.1 60 + 23 56 + 1.9 60 + 2.1 NS 56.7
Na (mg) 3492 + 2168 3780 + 1989 3714 + 2099 3302 + 1316 3570 + 1876 NS
K (mg) 2284 + 812% 2317 &£ 1151° 2042 + 1066 1559 + 642° 2032 + 976 0.0243 989"
Vit A (=gRE) 855 + 505 783 + 891 695 + 750 418 + 330 675 + 669 NS 49.4
Vit B, (mg) 08 + 0.3 08 + 0.4 08 + 0.3 0.7 = 0.3 08 £ 0.3 NS 67.8
Vit B, (mg) 0.8 £ 0.4 08 + 0.4 0.7 = 0.4 0.5 + 0.3 07 + 0.4 NS 80.0
Vit Bs (mg) 1.5 + 0.5 1.7 £ 1.0 1.5 + 0.6 1.2 + 05 1.5 + 0.7 NS 37.1
Niacin (mg) 1.8 = 57 11.5 £ 45 112 + 49 9.6 + 49 10.9 = 5.0 NS 58.9
Vit C (mg) 762 + 32.0° 72.9 + 53.1° 64.4 + 412 429 + 245° 632 + 409  0.0212 663
Vit E (mg) 10.9 + 6.7° 9.6 + 7.3%° 8.4 £ 53 6.1 + 3.7° 8.6 £ 6.0 0.0437  67.4
Folate (xg) 2232 + 1023  241.6 + 1879 2237 + 119.1 1644 + 767 211.9 + 130.8 NS 84.3
CHO (% energy) 619 + 9.8 64.9 + 10.2 64.6 = 6.9 663 + 11.3 64.6 + 9.7 NS
Protein (% energy) 17.0 = 4.0 16.7 £ 3.6 18.1 = 3.8 159 £ 3.3 16.9 £ 3.7 NS
Fat (% energy) 211 + 7.1 184 + 7.7 174 + 53 17.8 + 9.2 185 + 7.5 NS
1) ANOVA
2) Different letters denote significant difference at p <0.05 by Tukey test within the Row
3) Less than EER (Estimated energy requirements)
4) Less than Al (Adequate intake)
Table 5. Daily food intake according to the age of elderly women (Mean =+ SD) (g)
60—64y 65—69y 70—74y 75y < Total n
(n = 20) (n = 26) (n = 22) (n = 26) (n = 94) P
Grains 205.6 + 94.4 228.5 + 83.8 229.6 + 71.1 1943 + 59.3 2144 + 77.5 NS
Potatoes 269 + 88.8 33.9 + 50.2 18.9 + 4838 48 + 133 20.7 + 54.6 NS
Sugar, sweets 6.1 £ 9.5 53 £ 57 40 *+ 6.8 3.2 + 3.2 4.6 £ 6.5 NS
Legumes 1.1 + 122% 28.5 + 257% 43.6 + 42.0° 50.4 + 39.1° 34.6 + 353 0.0008
Seed, nuts 28 + 73 07 + 1.4 2.1 + 51 0.4 + 1.2 14 + 43 NS
Vegetables 3232 + 163 285.8 + 167 277.6 + 208 221.8 + 115 2739 + 166 NS
Mushrooms 12.3 + 26.3° 6.5 + 17.0® 00 + 0.0° 0.7 + 2.9 45 + 155 0.0324
Fruits 63.3 + 108.6™ 108.5 &= 155.0° 8.7 + 19.6° 22,6 + 54% 50.7 + 105.2 0.0038
Meat, poultry 412 + 43.4° 17.3 = 17.1° 28.0 + 32.8° 458 + 37.9° 32,9 + 35.1 0.0194
Eggs 16.9 + 20.4 121 + 27.4 17.7 + 262 28.6 + 35.1 19.1 + 285 NS
Fish 46.7 + 58.9% 73.5 + 69.1° 56.5 + 69.4% 17.4 + 56.6° 48.1 + 66.3 0.0234
Seaweeds 9.4 + 341 1.8 + 3.1 1.3 + 2.1 24 + 23 3.4 + 158 NS
Milk products 32.6 = 745 57.9 + 124.1 36.4 + 106.0 14.8 + 50.1 353 + 93.2 NS
Oils, fats 8.4 + 69 68 + 6.7 47 + 50 41 + 33 59 + 58 NS
Beverage 11.1 = 31.4 16.9 = 38.5 3.8 £ 157 8.4 *+ 277 10.1 £ 29.6 NS
Seasoning 292 + 19.4 357 + 19.3 353 + 227 25.4 + 14.] 31.4 + 19.2 NS
1) ANOVA

2) Different letters denote significant difference at p <0.05 by Tukey test within the Row
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Table é. Prevalence of nutrition-related risk and mean scores based on NRIs according to the age of elderly women

60—64y (n=20) 65-69y (n=26) 70-74y (n=22) 75y=< (n=26) Total (n = 94) P
NRI 1" 26.3" 45.0 412 52.9 41.0 NS
NN 26.3 23.8 58.8 79.0 46.1 0.0009
NRI 1P 26.7 37.5 70.0 80.0 54.4 0.0021
NRI Il 91.5%7 + 2.8 92.1° + 3.9 89.8° + 6.4 86.8° + 4.4 90.1 + 4.9 0.0017%
NRI I 29.1° + 3.4 28.0° + 4.5 259 + 3.9 23.8° + 47 26.6 + 4.6 0.0014

1) NRI'l was based on having metabolic syndrome

2) NRI'Il (GNRI score) was calculated with the equation: Serum albumin (g/L) X 1.489 + 41.7 X present wt/usual wt (Cutoff
value <90)

NRI Il (Dietary score, modified Mini Nutritional Assessment) was calculated by using score for change of W, loss of appetite,
depression, stress, having pressure sores, taking medications, regular exercise, self-perception of nutrition, frequency of food
groups (Cutoff value <28)

4) %

5) Chi-square test

6) Mean *+ SD

7) Different letters denote significant difference at p <0.05 by Tukey test within the Row

8) ANOVA

3

o7

Table 7. Comparison of anthropometric measures among Nutritional Risk Indices (NRIs)

NRI 1" NN NRI 1P

At risk Adequate At risk Adequate At risk Adequate

(n =30 (n =43 (n =235 (n =41 (n =43 (n=36)
Wt (k@) 602 + 81" 549 + 6.9 552 + 7.4" 588 + 7.7 56.6 + 10.2 56.6 £ 4.9
Ht (cm) 150.5 + 58" 1533 + 5.4 148.4 + 54% 1553 + 3.9 1510 + 6.6 152.9 + 4.2
BMI (kg/m?) 26.6 + 29" 234 + 25 250 + 3.0 244 + 3.1 248 + 3.6 242 + 2.3
Waist (cm) 92.6 + 7.6% 874 + 7.6 892 + 7.1 902 + 85 902 + 8.6 89.4 + 7.9
Hip (cm) 99.9 + 6.7 957 + 5.0 96.7 + 57 98.1 + 6.3 97.8 + 7.2 96.6 + 4.5
WHR 0.93 + 0.1 091 + 0.1 0.92 + 0.1 0.92 + 0.1 0.92 + 0.1 0.93 + 0.1
Triceps SF 257 + 7.4 265 + 7.5 234 + 79" 28.6 + 6.1 235 + 7.8 277 £ 69
Calf SF 337 + 32 330 + 25 326 + 2.4 336 + 3.1 324 + 33" 340 + 2.3
Body protein (%) 72 £ 1.0 70 £ 08 6.7 £ 0.9* 74 + 07 70 £ 1.0 7.1 + 08
Body fat (%) 380 + 6.3 339 + 6.1 36.6 £ 6.5 348 + 6.2 356 + 7.0 350 + 5.8
Abdominal fat (%) 1.02 + 01" 0.95 + 0.1 1.02 + 0.1% 095 + 0.1 1.01 + 01" 0.95 + 0.1
SBP (mmHg) 133.6 + 145% 1227 + 143 1292 + 18.6 1263 + 14.4 129.7 + 18.0 126.8 + 14
DBP (mmHg) 791 + 9.6" 74.6 + 85 757 + 11.6 770 + 7.7 762 + 10.8 764 + 7.1

1) NRI'l was based on having metabolic syndrome

2) NRIl (GNRI score) was calculated with the equation: Serum albumin (g/L) X 1.489 + 41.7 X present wt/usual wt (Cutoff value
<90)

3) NRI Il (Dietary score, modified Mini Nutritional Assessment) was calculated by using score for change of W, loss of appetite,
depression, stress, having pressure sores, taking medications, regular exercise, self-perception of nutrition, frequency of food
groups (Cutoff value <28)

= T-test, p<0.05
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Table 8. Comparison of hematological status among Nutritional Risk Indices (NRIs)

NRIT” NRI 1P NRII®

At risk Adequate At risk Adequate At risk Adequate

(n=30) (n = 43) (n=35) (n = 41) (n = 43) (n = 36)
Total protein (g/dL) 73 + 0.4 7.4 + 03 7.2 + 0.4* 7.4 £ 03 73 £ 04 73 + 03
Albumin (g/dL) 44 + 03 44 + 02 43 + 02° 46 + 02 44 + 03" 45 + 02
Prealbumin (mg/dL) 263 + 48 267 + 45 257 + 53 273 + 42 258 + 47 276 + 43
Cholesterol (mg/dL) 201.0 + 309  201.1 + 369 1949 + 374 2066 = 29.7  197.0 = 346 2058 *+ 247
HDL-cholesterol (mg/dL) 414 + 46" 509 + 13.1 432 + 10.5% 502 + 11.0 446 + 109 490 + 115
Triglyceride (mg/dL) 2057 + 582 117.8 + 379 1667 + 61.1 1420 + 643 1730 + 758  141.5 + 552
Fasting glucose (mg/dL) 113.1 + 260" 990 = 202 1206 + 67.0 993 + 231 111.8 + 31.6° 972 + 154
HbA/C (%) 6.1 + 0.6* 58 + 08 63 + 1.1% 58 £ 0.6 60 £ 0.7 59 + 08
WBC (10°/ L) 71+ 1.6 59 + 1.6 71 + 19 60 + 1.6 69 + 1.7 60 £ 1.7
RBC (10°/ pL) 43 + 03 42 + 04 42 + 03° 44 + 03 42 £ 03 43 + 03
Hemoglobin (g/dL) 131 + 1.4 131 + 08 128 + 1.3° 135 + 038 130 + 09 133 = 08
Hematocrit (%) 411 + 38 415 + 28 402 + 35° 424 + 26 409 + 2.6* 22 + 27
Ferritin (ng/dL) 712 + 380 862 + 59.0 842 + 552 80.1 + 49.2 80.1 + 469 842 + 548
Ca (mg/dL) 9.4 + 03 93 + 03 92 + 03" 9.5 + 02 93 + 03 9.4 + 03
Na (mmol/L) 1432 + 1.6 1429 + 1.6 1429 + 30 1427 + 1.6 143.0 £ 1.5 1430 + 1.6
K (mmol/L) 45+ 03 43 + 03 44 + 03 44 + 03 44 + 03 44 + 03
In (pg/d) 58.5 + 10.2 600 = 85 554 + 100 621 + 80 583 + 82 61.1 = 97
Folate (ng/dL) 8.4 + 40" 119 + 58 88 + 52° 11.7 £ 50 93 + 53 128 + 59
Vit Bi2 (pg/mL) 578.7 + 237 666.6 + 260 5949 + 247 668.4 + 247 5459 + 224" 6960 + 229
Vit E (zmol/L) 261+ 73 248 + 67 239 + 7.0° 27.4 + 83 248 + 79 28.1 + 7.7
C-reactive protein (mg/dL) 0.11 £ 0.1 0.12 + 0.2 0.17 + 03" 0.06 = 0.1 0.14 = 0.2 0.09 £ 0.2

1) NRI'l was based on having metabolic syndrome

2) NRIl (GNRI score) was calculated with the equation: Serum albumin (g/L) X 1.489 + 41.7 X present wt/usual wt (Cutoff value < 90)
3) NRI Il (Dietary score, modified Mini Nutritional Assessment) was calculated by using score for change of W, loss of appetite, depres-
sion, stress, having pressure sores, taking medications, regular exercise, self-perception of nutrition, frequency of food groups (Cutoff

value <28)
= T-test, p<0.05
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Table 9. Comparison of nutrient intakes among Nutritional Risk Indices (NRIs)

NRIII” NRII”

At risk Adequate At risk Adequate At risk Adequate

(n = 30) (n= 43) (n= 35 (n=41) (n= 43) (n= 36)
Energy (kcal) 1057 + 366" 1241 £ 373 1125 = 359 1191 + 392 1113 £ 367 1159 + 352
Carbohydrate (g) 1662 £ 59.0* 199.0 = 60.5 183.6 + 58.3 184.3 + 64.8 180.0 = 56.8 187.0 = 63.2
Protein (g) 46.7 + 18.6 534 + 218 489 + 203 519 £ 21.2 483 + 21.4 499 + 177
Fat (@) 23.1 £ 11.3 278 £ 177 23.6 £ 17.0 283 = 14.1 213 = 11.4 26.1 = 17.0
SFA (@) 38 £ 33 38 £ 42 39 = 37 40 + 43 34 + 29 29 £ 29
Cholesterol (mg) 167.8 = 112 185.9 + 172 180.0 £ 145 196.9 = 186 163.8 £ 134 177.2 £ 171
Fiber () 163 £ 73 17.3 = 82 162 £ 7.6 170 + 80 165 £ 78 169 =73
Ca (mg) 394.6 £ 189 426.6 = 280 387.4 = 195 4232 + 281 402.8 + 231 389.9 = 177
Fe (mg) 9.5 £ 39 104 = 40 9.8 + 4. 10.1 = 3.9 97 = 43 102 = 34
In (mg) 56 £ 2.1 64 + 22 59 = 22 62 £ 22 56 =19 61 £ 20
Na (mg) 3411 + 1633 3670 + 2082 3496 £ 1621 3601 = 2107 3659 + 2030 3586 £ 1796
K (mg) 2007 + 928 2170 + 1081 1954 + 902 2184 + 1092 1914 + 892 2175 + 943
Vit A (2gRE) 577 + 529 820 = 830 640 = 617 766 + 798 588 + 585 648 + 459
Vit B; (mg) 0.7 £ 0.3 08 £ 0.3 08 = 0.3 08 = 03 07 + 03 0.7 £ 03
Vit B, (mg) 0.6 £ 0.3 08 = 0.4 0.7 = 04 08 = 04 0.6 = 0.3 0.7 £ 03
Vit B¢ (mg) 1.4 £ 09 1.5 £ 0.6 14 £ 09 1.6 = 0.6 1.5 £ 08 1.5 £ 0.6
Niacin (mg) 100 £ 4.5 121 = 53 10.8 = 5.1 114 £ 50 104 = 49 11.6 = 52
Vit C (mg) 592 + 45.6 67.5 = 40.0 61.9 £ 44.6 642 £ 39.9 60.4 + 455 69.1 = 33.9
Vit E (mg) 8.6 = 6.2 88 £ 6.1 8.1 = 6.0 93 = 6.1 84 = 6.9 82 + 45
Folate («g) 230.7 £ 171 213.6 £ 115 220.9 = 164 216.5 = 113 210.6 = 152 217.5 £ 102
CHO (% energy) 633 £ 7.6 64.4 + 103 653 + 8.8 622 £ 10.2 66.1 £ 80 64.1 £ 10.5
Protein (% energy) 17.6 = 3.1 168 = 4.1 170 = 3.5 172 £ 4.1 17.1 £ 37 170 = 3.8
Fat (% energy) 19.1 = 58 18.8 + 8.2 177 £ 7.6 20.5 = 7.37 168 = 58 18.9 = 83

1) NRI'l was based on having metabolic syndrome

2) NRII (GNRI score) was calculated with the equation: Serum albumin (g/L) X 1.489 + 41.7 X present wt/usual wt (Cutoff value < 90)

3) NRI Il (Dietary score, modified Mini Nutritional Assessment) was calculated by using score for change of Wt, loss of appetite, depres-
sion, stress, having pressure sores, taking medications, regular exercise, self-perception of nutrition, frequency of food groups (Cutoff

value < 28)
= T-test, p<0.05
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