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Development of Nutrition Screening Index for Hospitalized Patients

Suan Kim, Soyeon Kim, Cheongmin Sohn’

Nutrition care services, Seoul National University of Bundang Hospital, Seongnam, Gyeonggido, Korea

ABSTRACT

Several studies about hospital malnutrition have been reported that about more than 40% of hospitalized
patients are having nutritional risk factors and hospital malnutrition presents a high prevalence. People in a more
severe nutritional status ended up with a longer length of hospital stay and higher hospital cost. Nutrition
screening tools identify individuals who are malnourished or at risk of becoming malnourished and who may
benefit from nutritional support. For the early detection and treatment of malnourished hospital patients, few
valid screening instruments for Koreans exist. Therefore, the aim of this study was to develop a simple, reliable
and valid malnutrition screening tool that could be used at hospital admission to identify adult patients at risk
of malnutrition using medical electrical record data. Two hundred and one patients of the university affiliated
medical center were assessed on nutritional status and classified as well nourished, moderately or severely
malnourished by a Patient-Generated subjective global assessment (PG-SGA) being chosen as the ‘gold standard
for defining malnutrition. The combination of nutrition screening questions with the highest sensitivity and
specificity at prediction PG-SGA was termed the nutrition screening index (NSI). Odd ratio, and binary logistic
regression were used to predict the best nutritional status predictors. Based on regression coefficient score, albumin
less than 3.5 g/dl, body mass index (BMI) less than 18.5 kg/mz, total lymphocyte count less than 900 and age
over 65 were determined as the best set of NSI. By using best nutritional predictors receiver operating
characteristic curve with the area under the curve, sensitivity and 1-specificity were analyzed to determine the
best optimal cut-off point to decide normal or abnormal in nutritional status. Therefore simple and beneficial NSI
was developed for identifying patients with severe malnutrition. Using NSI, nutritional information of the severe
malnutrition patient should be shared with physicians and they should be cared for by clinical dietitians to
improve their nutritional status. (Korean J Community Nutrition 11(6) : 7719~784, 2006)
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Patient—Generated Subjective Global Assessment
(PG-SGA) & #A9 AAAAZ, Azieta Aa A3
¥ ootuzt A% 9 X A, A AEHA 5&
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Z4% QoA I (Nutrition Screening Index, 2). TYTE Yoy on BEL x5 I @
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Table 1. Prevalence in each diagnostic area and severe malnutrition prevalence.

Diagnosis Cancer Gl H.G.P Cv Renal  Lung DM oG Neuro Others Total
Ratio (%) 30.3 11.4 10.3 6.3 57 5.1 4 1.7 1.1 24 100
Patient in severe 11 3 - 1 3 3 1 - - 2 24

malnutrition (N)

Gl gastro-intestinal  disease, CV: cardiovascular disease, H.G.P: hepatic, gadllbladder and pancreatic disease, DM:
diabetic mellitus, OG: obstetrics and gynecologic disease, Neuro: neurotic disease

Table 2. Patient characteristics, anthropometric and laboratory data
Moderate malnutrition

Severe malnutrition . Total
/ Well-nourished

N (%) 24 (11.9%) 177 (88.1%) 201 (100%)

Age (years) 650 £ 1557 565+ 17.5 575 £ 175
Weight (kg) 517+ 93" 592+ 110 583 = 11.1
BMI (kg/m?) 193+ 35 27+ 35 223 + 3.7
Albumin [g/dl) 31+ 04" 36+ 05 353+ 05
T.protein (g/dl) 61+ 08" 68+ 08 67 = 08
Hb (g/dl) 99+ 18" 1nN9+ 20 M7 £ 21
Hct (%) 300+ 547 359 6.2 352 # 6.4
Chol (mg/di) 137.3 = 437 1609 = 47.3 158.1 = 475
TLC 1079.3 + 508.8" 1684.7 + 1036.3 1612.6 % 1010.1

BMI: body mass index, T.protein: serum total protein, Hb: hemoglobin, Hct: hematocrit, chol: serum total choleterol,
TLC: total lymphocyte count
1) Values are presented as mean * standard deviation. *: p<0.05, **: p<0.01
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Table 3. Selection of the NSI content

Table 5. Nufrition Screening Index

Odd ratio p value

{95% Cl) step 1 step 2 step 3
Age>65 (years) 215 (0.73 - 6.28) 0.163 0.156 0.136
BMI<18.5 (kg/m? 478 (151 - 1511) 0.008 0.007 0.007
Albumin<3.5 (g/dl) 12.45 (2.42 - 64.10) 0.003 0.003 0.004
TLC <900 3.81 (1.29 - 11.29) 0.016 0.015 0.016
Chol<160 (mg/dl} 0.57 (0.19 - 1.71) 0.313 0.313
Wt. change 1.21 (0.41 - 3.57) 0.733

BMI: body mass index, Hb: hemoglobin, Hct: hematocrit,
chol: serum total choleterol, TLC: total lymphocyte count,
Wt.change: weight change in recent 6 month.

Table 4. Final selection of the contents for the NSI

Regression 1 Odds Ratio
coefficient(B) (95% Cl)
Constant —-7.30
Age>65 (years) 0.81 1.0 226 (0.77- 6.58)
BMI<18.5 (kg/m?) 1.56 1.5 4.74 (1.52-14.77)
Albumin<3.5 (g/dl) 2.23 20  9.96 (2.10-47.21)
TLC <900 1.33 1.5  3.78 (1.28-11.16)

NSI=Agex1 +BMIX1.5+ Albuminx2 + TLCX1.5"

*Coding: Age>65: 1, <65: 2. BMI<18.5: 1, =185: 2.
Albumin<3.5: 1, 223.5: 2. TLC<900: 1, =900: 2

Table 6. Vdiidity of the Nutritional screening index

BMLI: body mass index, TLC: total lymphocyte count,

1) To get simple number for the NSI score, the coefficient
of the logistic regression analyses are count fractions of
0.25 and over as a unit and cut away the rest.
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(Positive if Sensitivity Specificity
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8.25 36.3 9307 0.573
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Fig. 1. ROC curve [Area under curve =0.797, Yoden
Index=0.707)

index& 7331tk ROC 419 curve:
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Z12A4o%2 Aedrk(Fig. 1). 2 A3 NSIoA %
EFS A= 7|FE Yoden Index 0.707¢ vE
U= NSI 8.758 0% A5 g th(Table 6).
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