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ABSTRACT

Purpose: Poor nutrition in hospitalized patients is closely linked to an increased risk of infection, which can result in
complications affecting mortality, as well as increased length of hospital stay and hospital costs. Therefore, adequate
nutritional support is essential to manage the nutritional risk status of patients, Nutritional support needs to be preceded by
nutrition screening, in which accuracy is crucial, particularly for the initial screening. To perform initial nutrition screening of
hospitalized patients, we used the Catholic Kwandong University (CKU) Nutritional Risk Screening (CKUNRS) tool, originally
developed at CKU Hospital, To validate CKUNRS against the Patient—Generated Subjective Global Assessment (PG—SGA) tool,
which is considered the gold standard for nutritional risk screening, results from both tools were compared, Methods:
Nutritional status was evaluated in 686 adult patients admitted to CKU Hospital from May 1 to July 31, 2018 using both CKUNRS
and PG—SGA. Collected data were analyzed, and the results compared, to validate CKUNRS as a nutrition screening tool.
Results: The comparison of CKUNRS and PG—SGA revealed that the prevalence of nutritional risk on admission was 15,6%
(n=107) with CKUNRS and 44.6% (n=306) with PG-SGA. The sensitivity and specificity of CKUNRS to evaluate nutritional risk
status were 98.7% (96.8 ~99.5) and 33,3% (28.1~39.0), respectively. Thus, the sensitivity was higher, but the specificity
lower compared with PG-SGA, Cohen’s kappa coefficient was 0.34, indicating valid agreement between the two tools,
Conclusion: This study found concordance between CKUNRS and PG-SGA. However, the prevalence of nutritional risk in

hospitalized patients was higher when determined by CKUNRS,

compared with that by PG=SGA. Accordingly, CKUNRS needs

further modification and improvement in terms of screening criteria to promote more effective nutritional support for patients

who have been admitted for inpatient care,
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Table 1. Patient characteristics based on an anthropometric and laboratory data at hospital admission (n = 686)

Variables Frequency (%)
Gender Male 335 (48.8)
Female 351 (51.2)
Age < 65 years 430 (62.7)
> 65 years 256 (37.3)
BMI 20< BMI <29.9 512 (74.6)
18 < BMI <£19.9 or BMI >30 124 (18.1)
15< BMI <17.9 42 (6.1)
BMI < 15 8 (1.2)
Wit change No change 629 (91.7)
1~ 3 kg loss 14 (2.0)
4 ~ 6 kg loss 16 (2.3)
More than 7 kg loss 27 (3.9)
Aloumin Albumin > 3.3 g/dl 610 (88.9)
2.8 g/dl < Abumin <3.2 g/di 35 (5.1)
2.2 g/di< Abumin <2.7 g/dl 36 (6.2)
Albumin < 2.1 g/dl 5(0.7)
Hemoglobin Male >12.0 g/dl, Female >10.0 g/dl 511 (74.5)
Male < 12.0 g/dl, Female < 10.0 g/dl 175 (25.5)
Digestive problems No 594 (86.6)
Yes 92 (13.4)
Appetite Good, Moderate 600 (87.5)
Poor 72 (10.5)
Very poor 14 (2.0)
Chewing difficutty No 673 (98.1)
Yes 13 (1.9)
Dysphagia No 667 (97.2)
Yes 19 (2.9)

BMI, body mass index; Wt. change, weight loss in resent 3 months; Alb, albumin; Hb, hemoglobin
Digestive problems: Gastrointestinal, Nausea, Diarrhea, Vomiting etc.
Appetite: Good, Moderate (0), Poor (1), Very poor (2)

Table 2. Diagnosis department by CKUNRS at hospital admission (n = 686)

CKUNRS

Low risk Moderate risk High risk Total p values
Cancer (except gastroinfestinal cancer) 95 (74.2) 26 (20.3) 7 (5.9) 128 (18.7) < 0.001
Gastrointestinal cancer 51 (79.7) 13 (20.3) 0 (0.0) 64 (9.3)
Renal disease 18 (64.3) 10 (35.7) 0 (0.0) 28 (4.1)
Pulmonary disease 23 (60.5) 14 (36.8) 1(2.6) 38 (5.5)
Gastrointestinal disease 62 (87.3) 9(12.7) 0 (0.0 71 (10.3)
Endocrine disorders 8 (72.7) 2(18.2) 19.1) 11 (1.6)
Cardiovascular disease 17 (85.0) 2 (10.0 1(5.0) 20 (2.9)
Neurologic disorder 18 (94.7) 1(5.3) 0 (0.0) 19 (2.8)
Neurosurgery patient 47 (100.0) 0 (0.0) 0 (0.0) 47 (6.9)
General surgery patient 34 (89.5) 3(7.9 1 (2.6) 38 (5.5)
Orthopedic patient 81 (98.8) 0 (0.0 1(1.2 82 (12.0)
Other diseases 125 (89.3) 12 (8.6) 3 (2.1) 140 (20.4)
Total 579 (84.4) 92 (13.4) 15 (2.2) 686 (100.0)

Values are presented as number of subjects (%).

p value is from fisher's exact test.

CKUNRS: Catholic Kwandong University Nutritional Risk Screening, Low risk (O ~ 4), Moderate risk (5 ~ 7), High risk (more than 8)
Other diseases: Diseases of the genitourinary system except N 10 ~ 29, Diseases of the circulatory system except | 00 ~ 52
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Table 3. Patient characteristics by CKUNRS and PG-SGA af hospital admission (n = 686) o

CKUNRS PG-SGA ﬁ

Low risk Moderate risk High risk p values Stage A Stage B Stoge C p values a

n (%) 579 (84.4) 92 (13.4) 15 (2.2) 579 (55.4) 205 (22.9) 101 (14.7) olN
Gender (male : female) (278:301) (46: 4¢6) (11:4) 0.175 (182:198) (104:101) (49:52) 0.686
Age (yrs) 56.14 + 16,23° 67.02 + 14.88° 72.00 = 9.15° < 0.001 54,07 + 15.74° 61.29 +16.51° 65.76 + 14.93° < 0.001
Height (cm) 161.09 = 9.55 160.36 = 10.29 160.19 = 9.11 0.705 161.64 + 9.42 160.60 + 9.88 159.26 = 9.74 0.073
Weight (kg) 63.78 + 13.45° 5412 = 12.74° 48.74 + 11.60° < 0.001 65.40 + 13.19° 59.91 + 13.62° 54.53 + 12.91° < 0.001
BMI (kg/m?) 24,46 + 3.96° 20.96 + 4.06° 18.81 + 3.23° < 0.001 24.94 + 3.97° 23.10 + 3.99° 21.40 + 4.13° < 0.001
Albumin (g/dl) 4,21 +0.45° 327 £0.71° 2.89 +0.57° < 0.001 4,29 +0.42° 3.90 = 0.64° 3.50 + 0.70° < 0.001
Hemoglobin (g/dl) 12.72 + 2,03° 10.57 = 1.80° 9.61 +1.63° < 0.001 13.03 + 2.02° 11.92 = 2,04° 10.79 = 1.90° < 0.001

Values are presented as mean = standard deviation.

p value is from xz test for categorical variables and ANOVA test for continuous variobles.

Different superscript lefter indicates the comparison with significant differences between the groups by CKUNRS or PG-SGA as determined by Duncan’s mulfiple range tfest (p < 0.05).
CKUNRS: Catholic Kwandong University Nufritional Risk Screening, Low risk (O ~ 4), Moderate risk (5 ~ 7), High risk (more than 8)

PG-SGA: Patient Generated-Subjective Global Assessment, Stage A (0 ~ 3), Stage B (4 ~ 8), Stage C (more than 8)

BMI: body mass index
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Table 4. Correlation of anthropometrics and laboratory data and nutritional risk by CKUNRS and PG-SGA at hospital admission

CKUNRS PG-SGA
r p r p
Age (yrs) 0.276 < 0.001 0.289 < 0.001
Weight (kg) -0.289 < 0.001 -0.303 < 0.001
BMI (kg/m?) -0.335 < 0.001 -0.308 < 0.001
Alburmin (g/dl) -0.474 < 0.001 -0.451 < 0.001
Hemoglobin (g/dl) -0.392 < 0.001 -0.380 < 0.001

CKUNRS: Catholic Kwandong University Nutritional Risk Screening, Low risk (O ~ 4), Moderate risk (5 ~ 7), High risk (more than 8)
PG-SGA: Patient Generated-Subjective Global Assessment, Stage A (0 ~ 3), Stage B (4 ~ 8), Stage C (more than 8)

Table 5. Comparison of nutritional risk by CKUNRS and PG-SGA at hospital admission

PG-SGA
Total

Stage A Stage B Stage C
CKUNRS
Low Risk 375 (64.8) 153 (26.4) 51 (8.8) 579 (84.4) ¥ =173.48
Moderate Risk 5 (5.4) 49 (53.3) 38 (41.3) 92 (13.4) p <0.001
High Risk 0 (0.0) 3 (20.0) 12 (80.0) 15 (2.2)
Total 380 (55.4) 205 (29.9) 101 (14.7) 686 (100.0)

Values are presented as number of subjects (%).
p value is from fisher's exact test.

CKUNRS: Catholic Kwandong University Nutritional Risk Screening, Low risk (O ~ 4), Moderate risk (5 ~ 7), High risk (more than 8)
PG-SGA: Patient Generated-Subjective Global Assessment, Stage A (0 ~ 3), Stage B (4 ~ 8), Stage C (more than 8)
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Table 6. Statistical comparison of CKUNRS and PG-SGA at hospital admission

PGSGA Sensitivity Specificity K
Stage A Stage B/C Total (95% Cl) (95% CI)
CKUNRS
Low Risk 375 (52.0) 204 (29.7) 579 (84.4) 98.7% 33.3% k=0.34
Moderate/High Risk 5(0.7) 102 (14.9) 107 (15.6) (96.8 ~99.5) (28.1 ~ 39.0) p <0.001
Total 380 (55.4) 306 (44.6) 686 (100)

Values are presented as number of subjects (%).
Cl, Confidence interval; k stafistic, percent of agreement

CKUNRS: Catholic Kwandong University Nutritional Risk Screening, Low risk (O ~ 4), Moderate risk (5 ~ 7), High risk (more than 8)
PG-SGA: Patient Generated-Subjective Global Assessment, Stage A (0 ~ 3), Stage B (4 ~ 8), Stage C (more than 8)
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T AGAR AAE SR glolet o = 17348, p<0.001),
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