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Validation of the Developed Nutritional Screening Tool for Hospital Patients

Lee, Jeong Sook - Cho, Mi Ran - Lee, Geum Ju'
Nutrition Health Management Center, Kyunghee University East-West Neo Medical Center, Seoul 139-727, Korea

ABSTRACT

Malnutrition has been associated with higher hospital co

sts, mortality, rates of complications and longer length of

hospital stay. Several nutritional screening tools have been developed to identify patients with malnutrition risk. How-
ever, many of those require much time and labor to administer and may not be applicable to a Korean population. There-
fore, the aim of this study was to develop nutritional screening tool for Korean inpatients. Then we compare nutritional
screening tools that developed and previously described. Seven hundred sixty-four patients at hospital admission were
screened nutritional status and classified as well nourished, malnutrition stage 1 or stage 2 by the KNNRS (Kyunghee
Neo Nutrition Risk Screening) , PG-SGA (Patient-Generated Subjective Global Assessment) and NRS-2002 (Nutri-
tional Risk Screening-2002) . The KNNRS, PG-SGA and NRS-2002 respectively classified 28.7%, 51.3%, 48.5% of
patients as malnourished status. Compared to the PG-SGA, the KNNRS had sensitivity 60.7% (95% CI 54.2—67.0) and
specificity 81.2% (95% CI 75.3—85.2). Agreement was fair between KNNRS and PG-SGA (k = 0.34) . Compared to
the NRS-2002, the KNNRS had sensitivity 57.8% (95% CI 53.4—60.9) and specificity 64.4% (95% CI 60.2—69.8).
Agreement was poor between KNNRS and NRS-2002 (k = 0.18) . These result should include that the KNNRS and PG-
SGA have clinical relevance and fair concordance. However the rate of malnourished patients by KNNRS were less
than by PG-SGA. For more effectivity of nutritional screening and management, the criteria of KNNRS would be better

revised. (Korean J Nutr 2010; 43(2): 189~196)

KEY WORDS: nutritional screening tool, malnutrition, nutritional assessment.
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Table 1. Patient characteristics, anthropometric and laboratory
data at hospital admission

Male (n=373) Female (n=391) Total (n=764)
Age 54.1 = 16.8 57.5 +18.1 55.9 +17.5
Height 166.6 £ 14.6 153.7 £ 153 160.0 £ 16.3
Weight 64.0 = 151 540 + 14.5 58.9 = 15.6
BMI 23.0 = 4.1 23.0 = 4.9 23.0 = 4.6
Alb 40+ 0.5 40+ 0.5 3.99 £ 0.5
Hb 13.0 = 2.4 11.9 £1.6 124 + 2.1
TL.C 1781.4 = 968.8 1625.8 = 840.4 1701.7 £ 908.1

Values are presented as mean + standard deviation
BMI: Body mass index, Alb: Albumin, Hb: Hemoglobin, TLC: Total
lymphocyte count

Table 2. Number of patients admitted to various disease and nutritional screening by KNNRS at hospital admission

Normal Malnutrition stage 1 Malnutrition stage 2 Total
Cancer (except gastrointestinal cancer) 13 (24.1) 36 (66.7) 5(9.3) 54 (100.0)
Gastrointestinal cancer 25 (31.6) 48 (60.8) 6 (7.6) 79 (100.0)
Renal disease 26 (63.4) 15 (36.6) 0 (0.0) 41 (100.0)
Pulmonary disease 36 (70.6) 14 (27.5) 1 (2.0 51 (100.0)
Gastrointestinal disease 96 (73.8) 33 (25.4) 1(0.8) 130 (100.0)
Endocrine disorders 26 (76.5) 8 (23.5) 0 (0.0) 34 (100.0)
Cardiovascular disease 47 (79.7) 12 (20.3) 0 (0.0) 59 (100.0)
Neurologic disorder 29 (82.9) 6 (17.1) 0 (0.0) 35 (100.0)
Neurosurgery patient 58 (85.3) 10 (14.7) 0 (0.0) 68 (100.0)
General surgery patient 61 (89.7) 7 (10.3) 0 (0.0 68 (100.0)
Orthopedic patient 101 (90.2) 10 ( 8.9) 1(0.9) 112 (100.0)
Other diseases 27 (81.8) 6 (18.2) 0 (0.0) 33 (100.0)

Values are presented as number of subjects (%)
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Table 3. Patient characteristics, anthropometric, and laboratory data by nutrition screening tool at hospital admission

NRS-2002

PG-SGA

KNNRS

NRS-2002

Malnutrition

Malnutrition

Normal

Normal

Low risk Moderate risk High risk

Stage 3
(n=37)

Stage 2
(n=189)

(n =372 Stage 1
(nh = 166)

Stage 2
(n=14)

Stage 1
(n = 205)

(n = 545)

(n=52)

(n=315)

(n = 389)

69.9+7.0°** 49.1+15.6° 58.4+17.8° 65.1+15.8° 65.5+14.37** 543+15.7° 53.8+18.4° 77.0+0.47

65.4+14.1°

51.9+17.3°

Age

249+3.2° 21.9+3.8° 18.6 2.6

19.9 £2.99%*

18.9+4.87* 23.9+4.0° 23.1 +4.4° 21.5+55°

21.9+4.9°

24.4+4.4°

BMI

11.0£2.0° 10.1+£1.57* 13.1+£2.0° 12.2+2.1° 11.7+2.0° 10.9+1.87* 12.8+2.0° 12.2+2.1° 11.3+2.0%**

13.0£1.9°

Hb

1569.9+4936.7a°  1376.6+678.5°* 1867.2+906.5° 1585.4+920.5° 1238.7+530.2°"*"

1652.9+814.6°

705.1+254.3°* 1822.9+936.1°

1893.5+890.6° 1260.0+776.2°

TLC

kK

3.7+0.5

4.0+0.5

4.1+0.5

kKK

3.6+0.5

4.0+0.5

4.1+0.5

kKK

3.2+0.5

41+0.4 3.7+0.5

Alb

Values are presented as mean * standard deviation. KNNRS: Kyunghee Neo Nutritional Risk Screening, PG-SGA! Patient Generated-Subjective Global Assessment,

NRS-2002: Nutritional Risk Screening-2002, BMI: Body mass index, Alb: Albumin, Hb: Hemoglobin, TLC: Total lymphocyte count. =#x*: p <0.000.
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Table 4. Comparison of nutritional screening by PG-SGA, NRS-2002 and KNNRS at hospital admission

PG-SGA NRS-2002
Normal Malnutrition Total L(.)W Iv\oo!erofe H!gh Total
Stage 1 Stage 2 Stage 3 risk risk risk
KNNRS
Normal 331 106 97 11 545 312 212 16 540
(43.3) (139 (2.7 (1.4 (1.3 ) o (413 (28.0) @01 7.4 , e
Malnutrtion Stage 1 40 57 85 23 205 1 =133.4 76 96 30 202 X =767
(5.2) (7.5 arn (3.0) (26.8) (10.1) 12.7) (4.0 (26.7)
Stage 2 1 3 7 3 14 1 7 ) 14
0.1 (0.4 0.9) (0.4) (1.8 (0.31) 0.9) (0.8) 1.9
Total 372 166 189 37 764 389 315 52 756
(48.7) (21.7) (24.7) (4.8) (100.0) (51.5) (41.7) (6.9) (100.0)

Values are presented as number of subjects (%)

KNNRS: Kyunghee Neo Nutritional Risk Screening, PG-SGA: Patient Generated-Subjective Global Assessment, NRS-2002: Nutritional

Risk Screening-2002
w0kl 0 <0.00

Table 5. Statistical comparison of KNNRS and PG-SGA at hospital admission

PG-SGA

Sensitivity (95% CI)  Specificity (95% CI) k
Normal Malnutrition Total
KNNRS
Normal 331 (43.3) 214 (28.0) 545 (71.3) 60.7% (54.2—67.0) 81.2% (75.3—85.2) 0.34**
Malnutrition 41 ( 5.4) 178 (23.3) 219 (28.7)
Total 372 (48.7) 392 (51.3) 764 (100)

Values are presented as number of subjects (%)

Cl: Confidence interval; k statistic, percent of agreement, KNNRS: Kyunghee Neo Nutritional Risk Screening, PG-SGA: Patient

Generated-Subjective Global Assessment
wx: 0<0.01
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Table 6. Statistical comparison of KNNR and NRS-2002 at hospital admission

NRS-2002 e s
- — sensitivity (95% CI)  Specificity (95% CI) k
Low risk High risk Total
KNNRS
Normal 312 (41.3) 228 (30.1) 540 (71.4) 57.8% (53.4=60.9)  64.4% (60.2—69.8) 0.18**
Malnutrition 77 (10.2) 139 (18.4) 216 (28.6)
Totall 389 (51.5) 367 (48.5) 756 (100)

Values are presented as number of subjects (%)
#x: 0<0.01

Cl: Confidence interval; k statistic, percent of agreement, KNNRS: Kyunghee Neo Nufritional Risk Screening, NRS-2002: Nutritional

Risk Screening-2002
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