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Development of B-eNSP (Baptist Electronic Nutritional Screening Program)
Using Integrated Medical Information System and Clinical Efficiency

Sang-Min Lee, M.D., Jong-Woo Choi, M.D., Yun-Sik Lee, M.D.

Department of Surgery, Wallce Memorial Baptist Hospital, Busan, Korea

Purpose: The aim of this study was to develop a baptist electronic Nutritional Screening Program (B-eNSP) that
could be easily used to identify patients with nutrition at risk or malnutrition on their admission to hospital
using an integrated medical information system and to evaluate validity, reliability and efficiency of B-eNSP.
Methods: From June 1 2009 to June 21 2009, we enrolled 496 patients for prospective research. We analyzed
age, sex, weight, height, weight loss in the last 3 months, serum albumin, alteration of dietary intake, gastro-
intestinal symptom, functional capacity, diagnosis and its relationship to nutritional requirements, physical
examination and Subjective Global Assessment (SGA). B-eNSP included body mass index (BMI), weight loss in
the last 3 months, serum albumin. Each component was scored. Sensitivity and specificity were calculated to
evaluate the validity of the B-eNSP. The receiver operating characteristic (ROC) curve was drawn by using B-eNSP
to choose a cut-off value that maximizes sensitivity and specificity and Yoden Index. Comparison with SGA and
the reliability of the B-eNSP was done using kappa statistics.

Results: The maximum Yoden Index was 0.866 and the cut-off value of the ROC curve was 2. A B-eNSP score
higher than 2 was defined as nutrition at risk or malnutrition. Reliability of the B-eNSP was in accordance with
SGA by kappa 0.845.

Conclusion: The B-eNSP can be used efficiently to identify patients with nutrition at risk or malnutrition by
simply using an integrated medical information system. (J Korean Surg Soc 2010;79:S1-6)
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Table 1. Baptist electronic nutritional screening program (B-eNSP)

Variable
B-eNSP score Body mass Weight Serum
index (kg/m®  loss (kg)  albumin (g/dl)
0 >20 No change or =35
weight gain
1 18< <20 0< <3 3< <35
2 16 <18 3< <6 25< <3
3 <16 >6 <25

BMIS} 2| 3707 Al 4%, 2ela 84 47
A& 2H2F Ardlslod, ekt 3709] ghae] kg Tkt
(Table 1).

2% 25+ SPSS (Version 12.0)05 o]-&3lo] FA)

A=)

Rty
shodek 8% ook A AAY 8 Hrstela, A
£-2F 9]¥ (Nutrition at risk or Malnutrition) 7|88 & 2]}

7] 913l e} So]=8ke] HAAE YERH ROC (Receiver
Operating Characteristic) =412 133, Yoden Index& Z-3l|
cut-off x5 2t} B-eNSP2] E}4 =+ Subjective Global
Assessment (SGA)$} B]aLslo] Hupi} DX|sl=A] & 7}
121, Cohen kappa &7 45 ©]--so], kappa 7ol 0.6
oI B2, 06~082 FEE, 08 ol ol YHEA %

= Aoz s
3) Subjective global assessment (SGA)
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o, AF Wt gAY e8P S74EE Aol 03, AT
Frazegol 0 kg 23} 3 ke "R 14, 3 kg o4 6 ke o3k
24, 6 kg 23HE 302 Algla, JEH o AF 7tk

< 3% A9 A8 AATHTable 1),

5) 4zt

0

5 Al

Aok A= dH SRS 388k 35 gdl o]
074, 3 g/dl o] 3.5 g/dl vIRkE 13, 2.5 g/dl o] 3 g/dl

o
vk 23, 2.5 gidl vRkE 302 Aelrk(Table 1).

= o
1) gel snio) us 54

Z i 3R 4967 9] T ol 52.96+17.584], T
A= 227 1 269 (45.8% : 542%)Q AL, H T AL 161.84+
8.97 cm, BT AF 61.80+£11.06 kg, ¥ 7 BMI= 23.53+3.39
kg/mz‘}il:}(Table 2).

Table 2. Baseline subject demographic and clinical characteristics

Characteristics N=496
Age (years) 52.96+17.58
Sex 227 : 269 (45.8% : 54.2%)
Clinical characteristics
Height (cm) 161.84+8.97
Weight (kg) 61.80£11.06
Body mass index (kg/m®) 23.53+3.39
1.0 4
1
2
0.8 1
>
:“i’ 0.6
.*é
B 0.4
0.2
0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

1-specificity

Fig. 1. Receiver operating characteristic curve (Area under curve=
0.955).

2) B-eNSPE 0|23 ®at M ZHAIQ cutoff H4 ZH

ROC F419] Area under curve 95.5%% YEFYIL(Fig.
1), JIZES} Eo]EE o]&% Yoden Index (IZE+E0]
T —1E Tttt B-eNSP A7) 224 <Y o] Yoden Index7}
08662 714 =9kor, oluf] WIZEE 903%93L SolE&
963%51 webAl, 20 E Aok %k AT AEOR 4
)&l cH(Table 3).

3) B-eNSP &29| Eet

SGA ASH(well nourished)v2} B (moderately or sus-
+ (severely malnourished)
o2 FA%E 7 7kl B-eNSP 355 vl FA3% A3
g R ATFTollA 431£0.37 g/dl, B - CoaollA]
3.8410.64 g/dlZ EAIH o2 23k 2lo]7} AR TP <0.0001),
BMI+= ASF7oll4] 2401322 kg/m’0] L, B « CogT2
21.44+3.35 kg/m’ & ASFTo] U] o} Ho|Auk EAH
2T 7 T2l Folst Aozt glolem (P=0.171), 3704 7
A|G g AsH 0224073 kgoll HlliA B - Cowa
] 3.93+332 kgo & T] Bkrh(P<0.0001)(Table 4).
<] BeNSP A &AI7E 04, 18 A% &% vl
723 o]l dF B YT oE UHle W, HT €A

pected of being malnourished) - C5

fo rf

j=4
=

Table 3. Validity of the Baptist electronic nutritional screening
program (B-eNSP)

B-eNSP score Sensitivity (%) Specificity (%) Yoden index

0 100 0 0

1 94.6 81.4 0.764
2 90.3 96.3 0.866
3 50.5 99.8 0.503
4 16.1 100 0.161
5 6.5 100 0.065

Table 4. Validity of Baptist electronic nutritional screening pro-
gram’s components according to SGA score

SGA score
Variable " " P-value
A* B' and C
Serum albumin (g/dl) 431t0.37 3.84+0.64  0.0001

Body mass index (kg/mz) 24.01£3.22 21.44+335 0.171
Weight loss (kg) 0.22+£0.73  3.93+3.32  0.0001

*A class is well nourished; "B class is moderately (or suspected
of being) malnourished; TC class is severely malnourished.
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Table 5. Validity of components according to Baptist electronic
nutritional screening program (B-eNSP) score

B-eNSP score

Variable P-value

0 and 1 =2

Serum albumin (g/dl) 4.30+£0.38  3.93+x0.65  0.0001
Body mass index (kg/mz) 24.09+£3.15 21.31+345 0.026
Weight loss (kg) 0.13£0.48  4.06+3.13  0.0001

Table 6. Validity of the Baptist electronic nutritional screening
program (B-eNSP)

SGA
B-eNSP T Total  Cohen kappa
A* B' and C
0 and 1 388 9 397
>2 15 84 99
Total 403 93 496 0.845

*A class is well nourished; B class is moderately (or suspected
of being) malnourished; TC class is severely malnourished.

AHIL 0d, 18 T 4.30:0.38 g/diHcl 278 o] A FollA]
3.930.65 g/dIZ ¥ YA YEFEI(P<0.0001), 04, 17
°] BMIE= 24.09+3.15 kg/m’E 278 o|4F ¢ BMI 21.31+
345 kg/m® 2t} o =9kom(P=0.026), X5 7H4kol A 0
A, 18 2 0.131048 kg, 278 o] T 4.06%3.13 kg & F
T 2] A2 3N R vl =AY AT FAaES &

AR oZ Fog xol7t A HP<0.0001)(Table 5).
4) SGAY| cHst B-eNSPQ| Etetx

B-eNSP <=7} 273 o]Akel ofof Hek 91372 496w 9
A9 A F 999(19.96%)01913L, SGA B - CoF

Z 937(18.75%) 22 B-eNSPollA] ] w2
A s et 283 SGASF B-eNSP7HY] UX & BAL 9
3l] Cohen kappa 5715 ©]-83F 73} kappazke] 0.845Z 2
TIF 2 Aoz =9 rK(Table 6).
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A7 B AFY 5% ol FaH AL v vk K A H A 2819l vt A2k A]2~El(Order Communication System,
L4 W HF AT 60kge] 5%9 3 kgs 7o HT 0CS) == AA}F 2|5 7] 5 (Electronic Medical Record, EMR)
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TE WANA e gk TAE It F e AR, 08662 7} =9kowm oluf WIZE 90.3%, Eo]l% 963%E
AA| QF delrt BeFsle] 5 9 A4l BE Fol WAkt Hojek o|of 22 HA & F3ll BeNSPollA] ook &8 =&
Agolle AlFol 238 FrtE e, AT e VIF 2P T AMTIEE 34 24 ol e ' A, ol
o7 7] wiFell ] whed=A] ok Fite] Slof, 4 Zleo® g B e AP Al ul SGA
A8 A AL g H7HE asleiof shalck. JdH o o} vlaste] 2 B A EE AT 2o e
2 A ], AAEE 4 5ol Yl AF GoE At Wttt B-eNPSE A A2 TS At o A7
orstd ThsA S AT g AdARL@) ARH o7 £} WA =5, A ARE ok Ao HeAel el A A
sl=dl SHAI7E Qlek sk, ~Ed s oA 3g ) dedE o) Ao ek gl o7de] Ao ¥ Aojuk AdE <ok £k
dF, thiA E4, 39 3, Fe 9F) FEel e A T 28T 84 A e AVE =T Te A
5 AW Rl wheh g FHo] 753} H stsAS g Ads Tl B AdE AMNA F € dbd o o
o4 = vk (¢ T AF o 5L g Bl A = TE ARE 7IH 5 AE Aok w3 e Fe
BARQ Xl 7] 23k}, AAAIZH], Zeoteld A, & 2 34 e AelAE A AAE Bl 9 £ e
A bEwlolu} transferrin?} 2H2 WA bl 2] a3 AT A A HAZ ok AdS ForA F2 7
AZr Y A% o] il J5F ofof B3 whedsle, o] BZ 71t & 3 Aot
= THEIDL ALES LA BATLE Qdekysie) 53, 8
A GEAL ALE odlF AR d#A 9o, 3.5 my/dl 2 =2
ulukel 7§ Aol Frhgkeka dhvh(17) w3k € &
Rl gae] ook A Axes dAs AT A B ool A A|A| g B-eNSPE LHFH o7 ook e &
th(17,18) webA AE CIF QA 9 gk A AEE A/A 0 Z nkedd & QI BMI FH < 3L AT T4
Hkedshe AEQ A GRS B g A A AR g, a3 g dRnl 4] 37kA FEo g FAE ] 9L
2 Adsiaict 3,3 2AE A% B e 19T A VIEe R A

dg A A oo s o o ReElE shgivh. 2] 3 SGAS} H]Lslo] B-eNSP| BV s AT
o7 3= s T8 EE F A=F Afs, g A, =& YXEE Ho] BeNSPE f&3¢ o 4AH
A7k Zeu)7F A 5, gk W o] o] of 3kt (19) Stratton & ZAAelr &3 o8 AH AZElS o] &3l s B
(14)2 SGAS} MUST, Nutritional Risk Screening (NRS2002) E 3 3RS e g AJaiE = e AHoe] Qi) 814
- WA HFHoE Adslr]ol Ayt &3t ub gApe] Al gl Agkell gk o Abe] QA shele] a1
e, Tl 49 3kAke] S whe o A AAE wlojopsly] wioll ¥F v A3t AEE e
o}z F3hu]A] grobA] ZH Wil ARl e HAZ A4 Asste A7t ALE|ofof st
wWo] Q=] 9t mEdk, Azl 7 i dollA F53 Q™

ol REFERENCES

3} e e Qs 2ols) vz A
=

>
o

1%
X
o
=

o [
o
(o
il
23

2,99 2447 o|u] A% A= A AHIS o] 8 , 1) McWhirter JP, Pennington CR. Incidence and recognition of
oJoF Alelol et AR E olig] Zrlel LabAol W malnutrition in hospital. BMJ 1994;308:945-8. -
o " R i 2) Kondrup J, Rasmussen HH, Hamberg O, Stanga Z. Nutritional
2] o _ A k] . .
o] & Ao g Aztdrk U9 B-eNSP= FHAAbol tigh risk screening (NRS 2002): a new method based on an analy-
HEo wgot} 71 H S B e glo], B3 o= sis of controlled clinical trials. Clin Nutr 2003;22:321-36.



S6 J Korean Surg Soc. Vol. 79, Suppl. 1

3) Velanovich V. The value of routine preoperative laboratory
testing in predicting postoperative complications: a multi-
variate analysis. Surgery 1991;109:236-43.

4) Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN
guidelines for nutrition screening 2002. Clin Nutr 2003;22:
415-21.

5) Brugler L, Stankovic AK, Schlefer M, Bemnstein L. A sim-
plified nutrition screen for hospitalized patients using readily
available laboratory and patient information. Nutrition 2005;
21:650-8.

6) Charney P. Nutrition screening vs nutrition assessment: how
do they differ? Nutr Clin Pract 2008;23:366-72.

7) Barbosa-Silva MC, Barros AJ. Indications and limitations of
the use of subjective global assessment in clinical practice: an
update. Curr Opin Clin Nutr Metab Care 2006;9:263-9.

8) Kim YH, Seo AR, Kim MK, Lee YM. Relationship of nu-
trition status at the time of admission to length of hospital stay
(LOS) and mortality: a prospective study based on compu-
terized nutrition screening. J Korean Diet Assoc 1999;5:48-53.

9) Villamayor Blanco L, Llimera Rausell G, Jorge Vidal V,
Gonzalez Pérez-Crespo C, Iniesta Navalén C, Mira Sirvent
MC, et al. Nutritional assessment at the time of hospi-
tal-admission: study initiation among different methodologies.
Nutr Hosp 2006;21:163-72.

10) Nursal TZ, Noyan T, Atalay BG, Koz N, Karakayali H.
Simple two-part tool for screening of malnutrition. Nutrition
2005;21:659-65.

11) Detsky AS, McLaughlin JR, Baker JP, Johnston N, Whittaker
S, Mendelson RA, et al. What is subjective global assessment

of nutritional status? JPEN J Parenter Enteral Nutr 1987,
11:8-13.

12) Yun JS, Shin JE, Kang BJ, Yang YH, Ka SY, Choi HE, et
al. Application and efficacy evaluation of nutritional screening
tool. J Korean Surg Soc 2006;70:1-6.

13) Kim S, Kim S, Sohn C. Development of nutrition screening

index for hospitalized patients. Korean J Community Nutr

2006;11:779-87.

Stratton RJ, Hackston A, Longmore D, Dixon R, Price S,

Stroud M, et al. Malnutrition in hospital outpatients and in-

14

=

patients: prevalence, concurrent validity and ease of use of the

‘malnutrition universal screening tool’ (‘MUST’) for adults. Br

J Nutr 2004;92:799-808.

Blackburn GL, Bistrian BR, Maini BS, Schlamm HT, Smith

MF. Nutritional and metabolic assessment of the hospitalized

patient. JPEN J Parenter Enteral Nutr 1977;1:11-22.

16) Baker JP, Detsky AS, Wesson DE, Wolman SL, Stewart S,
Whitewell J, et al. Nutritional assessment: a comparison of

15

~

clinical judgement and objective measurements. N Engl J Med
1982;306:969-72.

17) Akpele L, Bailey JL. Nutrition counseling impacts serum albu-
min levels. J Ren Nutr 2004;14:143-8.

18) Corti MC, Guralnik JM, Salive ME, Sorkin JD. Serum albu-
min level and physical disability as predictors of mortality in
older persons. JAMA 1994;272:1036-42.

19) Barbosa-Silva MC. Subjective and objective nutritional assess-
ment methods: what do they really assess? Curr Opin Clin
Nutr Metab Care 2008;11:248-54.



