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Role of BNT (NT-2013) tool as a predicting factor of 
malnutrition-related complications in surgical patients. 
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Dudsadee Surakitbowon M.D.,1 Vibul Trakulhoon M.D.1 

 

ABSTRACT 

 

Background: malnutrition is an important problem in surgical patients which can lead to an increasing 
of surgical complication and mortality rate. The Bhumibol Adulyadej Hospital Nutrition Triage (BNT) or 
Nutrition Triage (NT-2013) tool is a nutrition status screening and assessment tool which is a simple, 
effective and widely used in Thailand. The purpose of this study was to evaluate BNT score for predicting 
malnutrition-related complication and mortality in surgical patients. 

Method: All patients who were admitted to surgical wards from January to June 2014 were included 
into this study. Clinical presentations and surgical outcomes were collected and analyzed. Adjusted odds 
ratio (OR) of each BNT score on morbidity and mortality rate was compared. Multivariate logistic 
regression analysis was used to identify possible risk factor 
Result: A total of 326 patients were included into this study. The incidence of malnutrition-related 
complication in surgical patients was 38.34 % and mortality rate was 8.28 %. The most complication was 
sepsis as 15.34 %. Complication rate compared in patients with severity of malnourished level as mild, 
moderated, severe by BNT score were 56.25%,88.71%,85.71% versus 30.31% in the well-nourished 
patients, (OR 3.07,18.31,14.11 respectively). Three predictors (age ≥ 60, higher BNT score, infection) 
were significantly associated with malnutrition-related complication (P < 0.05) and malnutrition was the 
significant risk factor associated with mortality significantly (P < 0.05)  

Conclusion: BNT score can be used as predicting risk factors for malnutrition-related complication and 
mortality in surgical patient. Higher BNT score increasing the risk of morbidity and mortality in surgical 
patients.  

Keywords : Bhumibol Nutrition Triage tool ;  NT-2013 , Nutrition screening and assessment tool , 
malnutrition-related complication , mortality. 
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ORIGINAL ARTICLE 

 
 

การทาํนายผลแทรกซ้อนจากภาวะทโุภชนาการในผู้ป่วยศัลยกรรมที=เข้ารับ

การรักษาในโรงพยาบาลภมูพิลอดุลยเดช โดยใช้แบบประเมนิภาวะโภชนาการ BNT 

(Bhumibol Nutrition Triage หรือ NT-2013) 
 

เจษฎา อธิกคณุากร,1,* กานต์ จนัทราเกตรุวิ,1 ดษุฎี สรุกิจบวร,1 วิบลูย์ ตระกลูฮนุ1 

 
 

บทคัดย่อ 
 
วัตถุประสงค์ : เพื&อศกึษาผลการใช้แบบประเมินโภชนาการ BNT (NT-2013) มาทํานายถงึภาวะแทรกซ้อนจากภาวะทโุภชนาการที&
เกิดขึ Mนในผู้ ป่วยทางศลัยกรรมที&เข้ารับการรักษาตวัในโรงพยาบาล 
วธีิการวจิยั   : เป็นการศกึษาที&เก็บข้อมลูในผู้ ป่วยที&มีอายตุั Mงแต ่ 8 ปีขึ Mนไปที&ทําการรักษาตวัในแผนกผู้ ป่วยใน  กองศลัยกรรม
โรงพยาบาลภมูิพลอดลุยเดชโดยผู้ ป่วยทกุรายได้รับการประเมินด้วยแบบประเมินโภชนาการ BNT (NT-2013)  นําข้อมลูทั&วไปมา
วเิคราะห์ด้วยสถิตเิชิงพรรณนา วเิคราะห์หาความสมัพนัธ์ของระดบัความรุนแรงของภาวะทโุภชนาการBNT (NT-2013) ตอ่การเกิด
ภาวะแทรกซ้อนจากภาวะทโุภชนาการ โดยใช้สถิต ิfisher exact test และการทํานายปัจจยัตา่งๆที&ทําให้ภาวะแทรกซ้อนในผู้ ป่วย
โดยใช้วิธี  Multiple logistic regression analysis 
ผลการวจิยั : การศกึษารวบรวมผู้ ป่วยในทางศลัยกรรมทั Mงหมด 326 ราย โดยอตัราการเกิดภาวะแทรกซ้อนจากภาวะทโุภชนาการ
คดิเป็น ร้อยละ 38.4 ,อตัราเสยีชีวิตคดิเป็น ร้อยละ 8.28  อตัราการเกิดภาวะแทรกซ้อนจากภาวะทโุภชนาการในผู้ ป่วยที&มีภาวะทุ
โภชนาการระดบัเลก็น้อย ,ปานกลาง และรุนแรงคดิเป็นร้อยละ 56.25 , ,88.71 ,85.71 ตามลาํดบั ซึ&งสงูกวา่ผู้ ป่วยที&มีภาวะ
โภชนาการปกตอิยา่งมีนยัยะสาํคญัทางสถิต ิปัจจยัที&มีผลตอ่การเกิดภาวะแทรกซ้อนจากภาวะทโุภชนาการได้แก่ อายมุากกวา่ 60 
ปี, BNT scoreที&สงูขึ Mน ,ภาวะตดิเชื Mอ  ภาวะทโุภชนาการมีความสมัพนัธ์กบัอตัราเสยีชีวิตที&เพิ&มขึ Mนอยา่งมีนยัยะสาํคญัทางสถิต ิ
สรุป  : แบบประเมินโภชนาการ BNT (NT-2013) สามารถทํานายความเสี&ยงตอ่การเกิดภาวะแทรกซ้อนจากภาวะทโุภชนาการและ
การเสียชีวิตในผู้ ป่วยทางศลัยกรรมได้   BNT scoreที&สงูขึ Mน เพิ&มความเสี&ยงเสี&ยงตอ่การเกิดภาวะแทรกซ้อนจากภาวะทโุภชนาการ
และการเสียชีวิตอยา่งมีนยัยะสําคญัทางสถิต ิ
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Introduction 

Malnutrition is occurring in patients that admit 
at hospital. The incidence of malnutrition is 
approximately 30-50 %among hospitalized 
patients. 1-5   Malnutrition is associated with loss 
of muscle strength, impaired immune function, 
gut digestion and wound healing. This effect of 
malnutrition lead to increase morbidity, and 
mortality in patient with malnutrition. Therefore, 
early detection of malnourished patients and 
administration of nutritional support may 
improve post-operative outcome, decrease 
complication and mortality of these patients. 6-8 
There are several nutritional screening and 
assessment tools used worldwide. The Subjective 
Global Assessment (SGA) is one of the methods 
which widely use and has been proved to be 
effective for detection of malnutrition in surgical 
patients.9-11 However; the SGA tool is complex, 
full of detail and time-consuming. Therefore, This 
tool may not suitable for screening purpose.  
In Thailand, The Bhumibol Adulyadej Hospital 
Nutrition Triage (BNT) or Nutrition Triage (NT-
2013) tool is one of the most commonly use as the 
nutrition status screening and assessment tool. 
This tool had been developed by Dr. 
VibulTrakulhoon since 1998.The latest version 
was revised in 2013.The score was evaluated for 
inter-observer reliability and comparable 
effectiveness for malnutrition detection as 
Subjective Global Assessment 
tool.(SGA).Compare to SGA ,BNT score was 
simpler and easy to use by any medical staff.12-14 
However, the accuracy in predicting morbidity 
and mortality is still needed to be validated. The 
purposes of this study were to use BNT score for 
predicting risk factor for malnutrition-related 
complication and mortality in surgical patients 
 

Material and Method 
 
This prospective cohort study included 326 
patient who were admitted to surgical wards at 
Bhumibol Adulyadej hospital, Bangkok, Thailand 
between January to March 2014.We excluded 

patients who are under 15 years old, refer to/from 
other hospital, transfer to/from other department 
,incomplete record and inability to communicate. 
All the patients were screening and assessment 
for nutritional status using BNT tool by nurses in 
surgical ward. The detail of BNT tool was 
described in appendix A. BNT scores were 
classified into 4 levels. These are BNT 1(Well 
nourished): score 0-4, BNT 2 (Mild 
malnourished): score 5-7 ,BNT 3(Moderated 
malnourished):score 8-10; and BNT4(Severe 
malnourished) score >10 .Demographic data, type 
of disease and BNT score were recorded. Clinical 
outcome including complication and mortality 
were recorded prospectively 
Categorical variables were compered using the 
Fisher exact test. The odd ratio between risk 
factor variable were calculated with their 95% 
confidence intervals (CI). Risk factors for 
malnutrition-related complication and mortality 
were calculated by univariate analysis and 
entered into the multivariate logistic regression 
model, calculated the adjusted odd ratio (OR) and 
confidence interval. Statistical significance was P 
< 0.05. All data were analyzed by STATA version 
10.1 (STATA Inc., College Station, TX) 
 

Result  

A total of 326 patients were studied. The mean 
age ± SD was 53.9 ±19.5 years old (range from 18 
to 96 years old). 191patients (58.6%) were male 
and 135 patients (41.4%) were female. 
Malnutrition status for each individual patient 
was determined by BNT tool.254 patients(77.93 
%)were well nourish (BNT 1) while 72patients ( 
22.07%) had malnutrition(BNT 2-4) which were 
categorized to be mild malnutrition(BNT 2 )  in 
48 patients, moderate malnutrition(BNT 3 )  in 17 
patients and severe malnutrition(BNT 4 )  in 7 
patients. The overall incidence of malnutrition-
related complication was 38.3%. Detail of 
complications was described in table 1.  27 
patients died during the admission. Overall 
mortality rate is 8.3% in this series.
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Table 1. incidence of malnutrition related complications in 326 patients 

Complication       Number (percentage) 
Sepsis      50 (15.34) 
Surgical site infection    46 (14.11) 
Urinary tract infection    34 (10.43) 
Pneumonia     19 (5.82) 
Wound dehiscence     14 (4.29) 
Anastomosis leakage    11 (3.37) 
Pleural effusion     8 (2.45) 
Catheter infection     5 (1.53) 
Decubitus ulcer     2 (0.61) 
 

Univariate analysis of predicting factor for 
malnutrition related complication and mortality 
was done. The factor included age≥ 60 years old , 
sex ,BNT score , underlying malignancy and 
present of infection on admission. Regarding 
malnutrition related complication, Patients with 
age ≥ 60, High BNT score , present of infection 

on admission were associated with increasing of 
malnutrition related complication statistical 
significantly. For the factor associated hospital 
mortality , Higher BNT score is the only factor 
which increased mortality compare to BNT1. 
The detail was shown in table2.  

 

Table 2. Univariate analysis of malnutrition related complication and mortality 

 
* Fisher exact test 

 

Risk factor malnutrition related 
complications p value* mortality p value* 

Age 
   ≥ 60 
   < 60 
Sex 
  Male  
  female  
Malnutrition 
  BNT 1(Well nourished) 
  BNT 2 (Mild malnourished) 
  BNT 3 (Moderated malnourished) 
  BNT4(Severe malnourished) 
Malignancy 
  Yes 
   No 
Infection on admission  
  Yes 
  No 

 
57/140 (40.7%) 
68/186 (36.5%) 

 
71/191(37.1%) 
51/135(37.7%) 

 
77/254 (30.3%) 
27/48 (56.2%) 
15/17 (88.2%) 

6/7 (85.7%) 
 

39/101 (38.6%) 
86/225 (38.2%) 

 
79/288 (27.4%) 
46/98 (46.9%) 

 
0.01 

 
 

0.86 
 

 
Reference 

0.001 
<0.001 
0.016 

 
0.94 

 
 

0.037 
 

 
16/140(11.4%) 
11/186(5.9%) 

 
17/191(8.9%) 
10/135(7.4%) 

 
4/254 (1.5%) 
7/48 (14.5%) 

11/17 (64.7%) 
5/7 (71.4%) 

 
12/101(11.8%) 
15/225(6.67%) 

 
22/288 (7.6%) 

5/98 (5.1%) 

 
0.07 

 
 

0.6 
 

 
Reference 

<0.001 
<0.001 
<0.001 

 
0.11 

 
 

0.18 
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Multivariate analysis identified malnutrition 
related complications and mortality rate are the 
significantly higher in patients with BNT 2, 3 
and 4 compare to patients with BNT1.Odd ratio 
for malnutrition related complications were 

adjusted with age group using logistic regression 
because significant association was detected in 
univariate analysis. The risks of mortality were 
report in crude odd ratio. The detail of data were 
shown in table 3,4 

 

Table 3. Logistic regression analysis of malnutrition related complications in each BNT score 

Risk factor malnutrition related 
complications 

Adjust Odd ratio*    

(95% CI ) 
p value 

BNT 1(Well nourished) 77/254 (30.3%) Reference NA 

BNT 2 (Mild malnourished) 27/48 (56.2%) 2.68 (1.42-5.08) 0.02 

BNT 3 (Moderated malnourished) 15/17 (88.2%) 15.17 (3.37-68.32) <0.01 

BNT4(Severe malnourished) 6/7 (85.7%) 13.49 (1.55-117.0) 0.02 

*adjust BNT score, age 

Table 4. Logistic regression analysis of mortality rate in each BNT score 

Risk factor Mortality  Adjust odd ratio* (95% CI ) p value 

BNT 1(Well nourished) 4/254 (1.5%) Reference NA 

BNT 2 (Mild malnourished) 7/48 (14.5%) 10.67 (2.99-8.07) <0.01 

BNT 3 (Moderated malnourished) 11/17 (64.7%) 114.58 (28.20-465.52) <0.01 

BNT4(Severe malnourished) 5/7 (71.4%) 156.25 (23-1059.7) <0.01 

*adjust BNT score, age 

Discussion  

Malnutrition is one of the major factors 
influencing the outcome of the therapy in surgical 
patients. Several studies have shown the impact 
of nutrition status on morbidity, mortality, length 
of stay and hospital costs. They were demonstrate 
that malnourished patients had significantly 
higher incidence of complication, increase 
mortality, longer length of stay and increase 
hospital costs.2,4 Malnutrition lead to an increase 
risk of perioperative complication such as 

pneumonia, sepsis , anastomosis leakage , wound 
dehiscence , decubitus ulcer 4-8. Moreover, 
malnutrition also increase of the recurrent rate of 
cancer after completion in treatment course.15-16 

The purpose of nutritional screening and 
assessment is to predict the probability of a better 
or worse outcome due to nutrition factors and 
whether nutritional treatment is likely to 
influence this. Early detection of malnourished 
patients and nutritional support may improve 
outcome of patients with malnutrition. Several 
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nutritional status scorings have been used to 
predict mortality and morbidity in surgical 
patients. The subjective global assessment (SGA) 
developed by Detsky is one of the common 
screening tools worldwide.1-4 However, The SGA 
is considered as the complicated test which 
difficult to use as the routine test in clinical 
practice. Bhumibol Adulyadej Hospital nutrition 
triage (BNT ) tool is the malnutrition screening 
and assessment form developed since 2000. BNT 
tool was clinical evaluated for inter-observer 
reliability and comparable to Subjective Global 
Assessment form.10 The scoring were capable of 
predicting nutrition status and BNT was the tool 
adapted to suit in surgical patients, and simple 
with the benefit of Thai language. Sensitivity and 
specificity of BNT score ≥ 4 is acceptable for 
detecting malnutrition. Our study reaffirmed the 
accuracy of the BNT scoring system in predicting 
mortality and complication in surgical patients. 
The odd ratio of developing mortality and 
morbidity increase progressively with increasing 
numbers of the BNT score ,even with the 
adjustment for potential confounding factors .The 
study showed that patients with a BNT level of 

1,2,3,4 had mortality rate of 14.82% ,25.92% 
,40.74% ,18.52% respectively and morbidity rate 
were 30.31% ,56.25% ,88.24% and 85.71%. 
However, this study focused primary on severity 
of malnutrition. As we found that a higher BNT 
score was predicting of increase rates of both 
morbidity and mortality that BNT scoring system 
could be considering a simple and appropriate 
prognostic marker in the management nutritional 
therapy in surgical patients and the outcome of 
treatment should be improvement after adequate 
malnourish evaluation. 

 

Conclusion 

Bhumibol Adulyadej Hospital nutrition triage 
(BNT ) tool  is associated with malnutritional-
related complication and mortality. Higher BNT 
score associated with worse outcome in surgical 
patient. BNT score is effective as the screening 
and assessment tool for nutritional assessment in 
surgical patients. 
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