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Objective: The objective of the study is to evaluate the nutrition assessment tool used by Bhumibol Nutrition Triage/Nutrition
Triage (BNT/NT) for patient outcomes in a surgical intensive care unit (SICU).
Material and Method: All data were retrieved from the THAI-SICU database. A total of 1,685 patients from three medical
centers were participants in the nutrition project and were enrolled onto this study. The parameters needed for BNT/NT
scoring were recorded including body mass index (BMI), weight change, energy delivery, age, and disease severity. The BNT/
NT calculation was classified into 4 groups as BNT/NT I to IV.  An adjusted odds ratio (OR) with 95% confidence interval (CI)
of mortality and sepsis occurrence were reported.  Results were classed as being statistically significant at p<0.05.
Results: Regarding the nutrition assessment classification, the patients admitted to SICU were classified as BNT/NT class
I48.6%, class II 30.0%, class III 9.3%, and class IV 12.1%. There were statistically significant differences between classes
in terms of BMI, weight change, energy delivery and disease severity. In addition, the BNT/NT classification was also
significantly associated with ICU mortality [OR (95% CI): 1.51 (1.25-1.83); p<0.001], 28 day mortality [1.47 (1.23-1.74);
p<0.001], and sepsis occurrence [1.41 (1.25-1.60); p<0.001].
Conclusion: Most of the patients admitted to SICU had a low nutrition risk BNT/NT class I and II. The higher BNT/NT scores
were associated with mortality and sepsis occurrence in SICU.
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Many nutrition screenings and assessment
tools are recommended for in-hospital patients(1), the
tools being developed in different settings and different
countries. In Thailand, the results of a nationwide
survey showed that the most commonly popularized
nutrition assessment tools were Bhumibol Nutrition
Triage/Nutrition Triage (BNT/NT), Nutrition Alert
Form (NAF), and Subjective Global Assessment
(SGA), respectively(2,3). Both BNT/NT and NAF were
developed by Thai nutrition experts(4,5). Although the
BNT/NT was used in the highest proportion of units,
about 40% of responder units in this survey, the
validation of these tools on surgical intensive care
patients (SICU) was still not well defined(3). Therefore,

the objective of this study is to validate the BNT/NT
on the SICU outcomes in high risk surgical patients
who were admitted to the SICU.

Material and Method
The authors retrieved the data from the THAI-

SICU database. The nutrition assessments of Bhumibol
Nutrition Triage/Nutrition Triage (BNT/NT) parameters
were recorded in isolated case record forms. Details of
the study and the centers who enrolled were reported
as the reference to previous report of THAI-SICU study
methodology(6). Although the number of enrolled
centers included nine University-based hospitals
across Thailand, only 3 of these centers collected the
actual nutrition case record forms. Data from a total of
2,249 patients were collected in these centers. Of these,
a total of 563 patients were excluded because of
incomplete records for nutrition assessment variables.
The BNT/NT assessment tool version from the year
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Variables BNT/NT I BNT/NT II BNT/NT III BNT/NT IV p-value
(n = 820) (n = 505) (n = 156) (n = 204)

Age, year, (IQR)   61 (48-73)   68 (56-78)   71 (58-80)   66.5 (51.5-76.5) <0.001
Body weight, kg, (IQR)   60 (52-69)   56 (48-65)   54 (45-65)   55 (45.5-65) <0.001
Height, cm, (IQR) 160 (155-167) 160 (153-165) 160 (150-165) 160 (155-165) <0.001
Body mass index, kg/m2, (IQR)   23.1 (20-25.8)   22.2 (19.5-25.3)   21.6 (18.2-25.4)   21.5 (18.7-25.1) <0.001
Male (%) 485 (59.15) 273 (53.95)   80 (51.28) 121 (59.31)   0.113
Diagnosis (%)

Cardiovascular 172 (20.98)   88 (17.43)   16 (10.26)   25 (12.25)   0.001
Respiratory   99 (12.07)   72 (14.26)   25 (16.03)   21 (10.29)
Abdominal 215 (26.22) 203 (40.20)   86 (55.13)   89 (43.63)
Head-neck   42 (5.12)   11 (2.18)     3 (1.92)     3 (1.47)
Sepsis   15 (1.83)   10 (1.98)     4 (2.56)   10 (4.90)
Trauma   58 (7.07)   22 (4.36)     1 (0.64)   10 (4.90)
Metabolic   24 (2.93)     6 (1.19)     1 (0.64)     6 (2.94)
Hematological     0 (0.00)     0 (0.00)     0 (0.00)     1 (0.49)
Renal   81 (9.88)   33 (6.53)     7 (4.49)   18 (8.82)
Obstetrics-gynecology   35 (4.27)   17 (3.37)     3 (1.92)     1 (0.49)
Musculoskeletal and skin   56 (6.83)   36 (7.13)     9 (5.77)   14 (6.86)
Others   23 (2.80)     7 (1.39)     1 (0.64)     6 (2.94)

APACHE II score (IQR)   10 (6-14)   13 (9-19)   16 (12.5-20)   14 (9-20) <0.001
Albumin at admission, g/dL, (IQR)     3 (2.4-3.6)     2.7 (2.1-3.3)     2.5 (2-3.1)     2.5 (2-3.1) <0.001

Table 1. Patient characteristic categorized by BNT/NT classification

2012 (modified from version 2009) was used for the
present study (Appendix). Patient demographic data,
diagnostic categories, disease severity according to
acute physiologic and chronic health II score (APACHE
II score) and admission albumin levels were recorded.
Regarding the nutrition variables, appetite loss, weight
change, detail of energy delivery, and disease severity
were graded using the BNT/NT score. The ICU
outcomes including ICU mortality, 28-day mortality
and new occurrence of sepsis were retrieved from the
THAI-SICU database. The institute ethics committees
of all enrolled centers approved thisTHAI-SICU study.

The BNT/NT scoring system is classified into
4 classes (Class I, score 0-4; Class II score 5-7; Class III
score 8-10; and Class IV score >10) (Appendix). The
BNT/NT class I is defined as no nutrition risk at this
moment in time. The BNT/NT class II is defined as
slight nutrition risk. The BNT/NT class III is defined as
moderate nutrition risk. The BNT/NT class IV is defined
as severe or high nutrition risk.

The data was analyzed using STATA version
12.0 (STATA Inc., College Station, TX). The four
classifications of BNT/NT are categorical data so the
Chi-square test was used for the analysis of this data.
As regards the continuous data, the parametrically
distributed data were analyzed using the ANOVA test

and non-parametrically distributed data were analyzed
using the Kruskal-Wallis test. A multivariable logistic
regression was used for the analysis and adjustment
of the imbalance of baseline patient characteristics.
Multi-collinearity associations between the variables
were tested by the variance inflation factor (VIF). This
method, in combination with the clinical assumptions,
were the considered factors for selecting the variables
into the regression model. The result was reported as
adjusted odds ratio (OR) with 95% confidence intervals.
The statistically significant differences were defined
as having a p-value of less than 0.05.

Results
A total of 1685 patients were used for the

present study.  Nearly half of the patients were classified
as no nutrition risk by the BNT/NT classification, so
were in class I (48.6%). The most frequent nutrition risk
classification was mild risk (BNT/NT II, 30.0%). Nearly
20% of patients were classified as a combination of
moderate and severe risk (BNT/NT class III, 9.3% and
IV 12.1%).  Regarding the patient characteristics (Table
1), there were significant differences between BNT/NT
classifications including age (p<0.001), body weight
(p<0.001), height (p<0.001), body mass index (p<0.001),
diagnostic categories (p = 0.001), APACHE II score
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Variables  BNT/NT I  BNT/NT II BNT/NT III  BNT/NT IV p-value
  (n = 820)    (n = 505)   (n = 156)    (n = 204)

Appetite loss
Yes 105 (12.80) 229 (45.26) 107 (68.59)   77 (37.75) <0.001
No 683 (83.29) 246 (48.62)   40 (25.64)   96 (47.06)
Not sure   32 (3.90)   31 (6.13)     9 (5.77)   31 (15.20)

BMI score
Score 0 513 (62.56) 295 (58.30)   71 (45.51) 116 (56.86) <0.001
Score 1 226 (27.56) 126 (24.90)   47 (30.13)   53 (25.98)
Score 2   48 (5.85)   50 (9.88)   17 (10.90)   17 (8.33)
Score 3   33 (4.02)   35 (6.92)   21 (13.46)   18 (8.82)

Weight change
Timing of weight loss (%)

<1 week   12 (1.46)   15 (2.96)     4 (2.56)     5 (2.45) <0.001
2-3 week   11 (1.34)   28 (5.53)   10 (6.41)   10 (4.90)
1-2 months   22 (2.68)   85 (16.80)   40 (25.64)   28 (13.73)
3-5 months   27 (3.29)   66 (13.04)   33 (21.15)   16 (7.84)
>5 months   20 (2.44)   33 (6.52)   20 (12.82)   13 (6.37)
Uncertain time 728 (88.78) 279 (55.14)   49 (31.41) 132 (64.71)

Weight change score (%)
Score 0 707 (86.22) 247 (48.81)   37 (23.72)   18 (8.82) <0.001
Score 1   61 (7.44)   77 (15.22)   16 (10.26)   12 (5.88)
Score 2   31 (3.78)   66 (13.04)   24 (15.38)   23 (11.27)
Score 3   21 (2.56) 116 (22.92)   79 (50.64) 151 (74.02)

Energy delivery before ICU admission
Route of delivery

Oral 790 (96.34) 453 (89.53) 140 (89.74) 157 (76.96) <0.001
Tube feed (Enteral)   12 (1.46)   30 (5.93)     8 (5.13)     8 (3.92)
IV (Parenteral)   10 (1.22)     6 (1.19)     1 (0.64)     0 (0.00)
Combined     6 (0.73)   10 (1.98)     3 (1.92)   35 (17.16)
No     2 (0.24)     7 (1.38)     4 (2.56)     4 (1.96)

Time of delivery
<7 days   21 (2.56)   21 (4.15)     6 (3.85)   12 (5.88) <0.001
8-14 days   15 (1.83)   27 (5.34)     7 (4.49)   13 (6.37)
>14 days 665 (81.10) 371 (73.32) 123 (78.85)   68 (33.33)
Uncertain time 119 (14.51)   87 (17.19)   20 (12.82) 111 (54.41)

Estimated in percent (IQR) 100 (80-100)   75 (50-100)   50 (25-75)   50 (25-55) <0.001
Energy delivery score

Score 0 756 (92.20) 270 (53.36)   36 (23.08)   11 (5.39) <0.001
Score 1   54 (6.59) 176 (22.13)   50 (32.05)   18 (8.82)
Score 2     8 (0.98)   53 (10.47)   60 (38.46) 158 (77.45)
Score 3     2 (0.24)     7 (1.38)   10 (6.41)   16 (7.84)
Score 4     0 (0)     0 (0)     0 (0)     1 (0.49)

Disease severity score
Acute disease score

Score 0 756 (92.20) 118 (23.32)   73 (46.79)   12 (5.88) <0.001
Score 1   14 (1.71) 335 (66.21)     2 (1.28)     2 (0.98)
Score 2   24 (2.93)   19 (3.75)   55 (35.26)   15 (7.35)
Score 3   26 (3.17)   34 (6.72)   26 (16.67) 175 (85.78)

Chronic disease score
Score 0 404 (49.27) 123 (24.31)   19 (12.18)     7 (3.43) <0.001
Score 1 150 (18.29)   68 (13.44)     4 (2.56)   18 (8.82)
Score 2 143 (17.44) 112 (22.13)   38 (24.36)   27 (13.24)
Score 3 123 (15.00) 203 (40.12)   95 (60.90) 152 (74.51)

Table 2. Nutrition assessment parameters in BNT/NT
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Variables  BNT/NT I  BNT/NT II BNT/NT III  BNT/NT IV p-value
  (n = 820)    (n = 505)   (n = 156)    (n = 204)

Age score
Score 0 546 (66.59) 267 (52.77)   70 (44.87) 112 (54.90) <0.001
Score 1 211 (25.73) 159 (31.42)   43 (27.56)   59 (28.92)
Score 2   63 (7.68)   80 (15.81)   40 (25.64)   31 (15.20)
Score 3     0 (0.00)     0 (0.00)     3 (1.92)     2 (0.98)

Table 2. cont.

(p<0.001) and admission albumin level (p<0.001).
Regarding nutrition assessment variables

(Table 2), while only 13% of BNT/NT I had a history of
appetite loss, around 40-70% of patients, who were
classified as having a nutrition risk (BNT/NT class II-
IV) had this history. The higher classes of BNT/NT
had weight loss over a longer period and a statistically
significant weight change score (p<0.001). Regarding
the energy delivery before admission to ICU, around
75-96% of patient had an oral route for energy intake.
However, although there was less than 5% of patients
in BNT/NT class I-III had a combination of enteral
nutrition (EN) and parenteral nutrition (PN) before
ICU admission, 17.2% of the BNT/NT class IV had
this combination. The estimated energy intake was
significantly lower in the moderate and severe nutrition
risk groups (BNT/NT III and IV) (Table 2). These
observations led to a significant difference between
the energy delivery score according to BNT/NT class.
Both acute and chronic diseases had similar BNT/NT
classification (Table 2). Of these, the most common
diseases and comorbidities were cancer, heart disease,
diabetic mellitus, kidney disease, respiratory disease
and sepsis, respectively (Table 3).

Regarding the multivariable regression
analyses, although there were statistical differences
between the BNT/NT groups regarding patient
characters including body weight, height and body
mass index the authors found that these variables had
a multicolinearity association (VIF >10). The authors
selected only the body mass index into the model
because of the representative body weight and height
association. After the models were adjusted by age,
body mass index, admission APACHE II score,
diagnostic categories and albumin level the nutrition
risk of patients (BNT/NT class II, III and IV) had
significantly higher adjusted odds ratio comparison
with the no nutrition risk patients (BNT/NT class I) on
ICU mortality, 28-day mortality and new sepsis
occurrence (Table 4).

Discussion
There are several variables on the different

screening and assessment tools(7). The systematic
review by van Bokhorst-de van der Schueren et al
reported there were about 28 categorical variables used
in nutrition screening and assessment tools
worldwide(1). In 2012, the consensus statement of the
Academy of Nutrition and Dietetics/American Society
for Parenteral and Enteral Nutrition recommended
that the clinical data for supporting the diagnosis of
malnutrition should document the clinical
characteristics into six categories including adequacy
of energy intake, weight loss, loss of body fat, loss of
muscle mass, fluid accumulation, and reduced grip
strength(8). The European Society of Parenteral and
Enteral Nutrition (ESPEN) recommended three screening
tools including the Malnutrition Universal Screening
Tool (MUST), Nutrition Risk Screening 2002 (NRS 2002),
and Mini Nutrition Assessment (MNA) for the
elderly(9). These tools are widely available in European
countries. In Thailand, the three most commonly
used nutrition tools are BNT/NT, NAF and SGA
respectively(3). As regards the BNT/NT, this tool has
had be developed and revised in many versions since
2000 by Dr. Vibul Trakulhoon. The older name was
BNT and was changed into NT in 2011 when the scoring
system in the tool was altered although the same
variables were used. The THAI-SICU study was
initiated in the year 2010 and the variables were
collected as in the previous version of BNT and these
variables were scored using NT (Appendix). Therefore,
the authors have called this the BNT/NT in this study.
Regarding the variables, there were statistically
significant differences between the BNT/NT variables
as demonstratedin Table 2.

The scores of BNT/NT in the 2011 version are
the summation of six category scoring parameters
which consisted of the BMI score, weight change score,
energy delivery score, acute disease score, chronic
disease score, and age score (Appendix and Table 2).
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Conditions All, n total Level I, n (%) Level II, n (%) Level III, n (%)

Cancer 496 136 (27.42) 224 (45.16) 136 (27.42)
Heart diseases 282 150 (53.19)   98 (34.75)   34 (12.06)
Diabetic mellitus 252 116 (46.03) 113 (44.84)   23 (9.13)
Kidney diseases 235   56 (23.83)   85 (36.17)   94 (40.00)
Respiratory diseases 149   46 (30.87)   68 (45.64)   35 (23.49)
Sepsis 114     5 (4.39)   55 (48.25)   54 (47.37)
Recent surgery within 1-2 weeks   62   14 (22.58)   28 (45.16)   20 (32.26)
Cirrhosis   52   10 (19.23)   24 (46.15)   18 (34.52)
Neurological disorders   52   29 (55.77)   18 (34.62)     5 (9.62)
Ascites   31     2 (6.45)   16 (51.61)   13 (41.94)
Peritonitis   30     4 (13.33)   15 (50.00)   11 (36.67)
Generalized edema   29   10 (34.48)   12 (41.38)     7 (24.14)
Trauma (general)   19     5 (26.32)     6 (31.58)     8 (42.11)
Head injury   18     4 (22.22)     6 (33.33)     8 (44.44)
Bed sore   14   10 (71.43)     3 (21.43)     1 (7.14)
Spine injury   13     5 (38.46)     4 (30.77)     4 (30.77)
Pancreatitis     8     2 (25.00)     2 (25.00)     4 (50.00)
HIV     5     1 (20.00)     3 (60.00)     1 (20.00)
Burns     4     1 (25.00)     0 (0.00)     3 (75.00)
Short bowel     3     2 (66.67)     1 (33.33)     0 (0.00)

Table 3. Severity of disease and comorbidity based on BNT/NT definition

Acute disease and chronic disease severity were
categories in level 3 (Table 3). These parts of the disease

severity score are the prominent features compared to
the other screening tools. The severity level is defined

Outcomes       Value Adjusted OR*           95% p-value
confidence interval

ICU mortality, n (%)
BNT/NT I   42 (5.12)       1.00     -
BNT/NT II   60 (11.88)       1.86     1.11 to 3.11   0.018
BNT/NT III   37 (23.72)       3.77     2.02 to 7.00 <0.001
BNT/NT IV   32 (15.69)       2.99     1.58 to 5.66   0.001
BNT/NT All 171 (10.15)       1.51     1.25 to 1.83 <0.001

28 days mortality, n (%)
BNT/NT I   55 (6.71)       1.00     -
BNT/NT II   83 (16.44)       2.06     1.32 to 3.20   0.001
BNT/NT III   47 (30.13)       4.04     2.34 to 6.96 <0.001
BNT/NT IV   43 (21.08)       2.55     1.43 to 4.53   0.001
BNT/NT All 228 (13.53)       1.47     1.23 to 1.74 <0.001

Sepsis occurrence, n (%)
BNT/NT I 154 (18.78)       1.00     -
BNT/NT II 166 (32.87)       1.63     1.22 to 2.19   0.001
BNT/NT III   75 (48.08)       3.04     1.99 to 4.62 <0.001
BNT/NT IV   84 (41.18)       2.31     1.52 to 3.50 <0.001
BNT/NT All 479 (28.43)       1.41     1.25 to 1.60 <0.001

Table 4. Treatment outcomes divided by nutrition assessment categories

OR = odds ratio
* The outcomes were adjusted by age, body mass index, admission APACHE II score, diagnosis categories and albumin level
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using the details of each disease.  However, the opinions
in the focus group discussion on the nationwide
survey reported that these factors may be difficult
to evaluate by non-physician personnel(2). The other
advantageous feature of the BNT/NT is the inclusive
suggestions of a nutrition care plan and nutrition
follow-up suggestion. According to the BNT/NT
scoring system, nearly 80% of all SICU patients enrolled
onto the study were at a low risk of malnourishment
(BNT/NT I and II). In fact only approximately 20% of
patients required close follow-up.

Regarding the multivariable logistic
regression analysis, the body weight and height had a
multicolinearal association with BMI. Therefore, the
adjusted model uses the BMI on the model as well as
the difference value of baseline characters (age,
APACHE II score, diagnosis categories and albumin
level). The results demonstrate that the higher BNT/
NT classifications were significant associated with
higher ICU mortality, 28 day mortality, and sepsis
occurrence (Table 4). The mortality and morbidity
outcomes of nutrition risk by BNT/NT were similar to
previous studies using different tools and led to worse
outcomes(10-12).

The present study was the first report of
BNT/NT classification on the outcome in SICU.
However, there were some limitations in the study.
Firstly, most of weight change and energy delivery
scores were estimated by the patients and their relatives.
The recorded data were defined as uncertain time range
between 10-90% on both variables of weight change
and amount of energy delivery (the weight loss timing,
30-90% and energy deficit timing, 10-60%, Table 2).
Secondly, the study was verified using the BNT/NT
version 2010-2011 and it could not be extrapolated to
the last version dated 2013. The 2013 version sums the
eight score parameters. The BNT/NT version 2013
added the muscle loss score, body fat loss score, fluid
accumulation, and muscle strength score. However, the
2013 tool did not include the BMI score as in the
previous version. Thirdly, the present study did not
collect the nutrition management during the hospital
stay and the other nutrition related complications. The
higher nutrition risk patients might have the possibility
of obtaining nutritional support. This might be the
reason for the mortality and septic occurrence rates
being lower and the lower OR on the BNT/NT IV than
BNT/NT III in this study. In addition, other related
complications such as wound healing, and pressure
ulcer occurrence were not reported in this study. Finally,
in the present study the nutrition anthropometric

measurement parameters (e.g. triceps skinfold and
mid-arm circumference) were not collected in addition
to the body composition. The present study could not,
therefore, demonstrate the association of BNT/NT
with these nutrition assessment parameters.
However, an association between the BNT/NT score
and the admission albumin level was found in this
study.

Conclusion
Most of the patients admitted to SICU had

low nutrition risks according to the BNT/NT score.
The BNT/NT score were associated with mortality and
sepsis occurrence in SICU.

What is already known on this topic?
Malnourished patients in hospital have higher

morbidity and mortality.  Most studies used the nutrition
assessment tool which was developed in Western
countries.

What this study adds?
The higher levels of BNT/NT are associated

with worse outcomes in SICU patients.
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