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It is important to detect and treat malnutrition in hospital patients so as to improve clinical outcome and reduce 
hospital stay. The aim of this study was to develop and validate a nutrition screening tool with a simple and 
quick scoring system for acute hospital patients in Singapore. In this study, 818 newly admitted patients aged 
above 18 years old were screened using five parameters that contribute to the risk of malnutrition. A dietitian 
blinded to the nutrition screening score assessed the same patients using the reference standard, Subjective 
Global Assessment (SGA) within 48 hours. Sensitivity and specificity were established using the receiver opera-
tor characteristics (ROC) curve and the best cut-off scores determined. The nutrition parameter with the largest 
area under the ROC curve (AUC) was chosen as the final screening tool, which was named the 3-Minute Nutri-
tion Screening (3-MinNS). The combination of the parameters weight loss, intake and muscle wastage (3-
MinNS), gave the largest AUC when compared with SGA. Using 3-MinNS, the best cut-off point to identify 
malnourished patients is three (sensitivity 86%, specificity 83%). The cut-off score to identify subjects at risk of 
severe malnutrition is five (sensitivity 93%, specificity 86%). The 3-Minute Nutrition Screening is a valid, sim-
ple and rapid tool that identifies acute hospital patients at risk of malnutrition in Singapore. It is able to differen-
tiate patients at risk of moderate malnutrition and severe malnutrition for prioritization and management pur-
poses. 
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INTRODUCTION 
Studies have shown 25-40% of hospitalized patients are 
malnourished.1-3 Malnutrition is associated with poor tol-
erance to medical treatment leading to poor clinical out-
come, deterioration in muscular, respiratory and immune 
function, delayed wound healing, diminished quality of 
life, increased mortality and increased length and cost of 
hospital stay.4-6 Previous studies have shown that patients 
with malnutrition had a 1.6-1.9 relative risk of death when 
compared to well-nourished inpatients.4,7 Malnourished 
patients also stay in hospitals 1.5 to 1.7 times longer than 
well-nourished patients.4,7 

Despite the prevalence and consequences of malnutri-
tion on hospital admission, patients with malnutrition are 
often not identified and up to 70% of malnourished pa-
tients do not receive any nutrition intervention.1-3 Up to 
80% of patients who are already nutritionally compro-
mised upon admission will experience further deteriora-

tion in nutritional status if no nutritional intervention is 
administered.1 

Given that malnutrition is commonly unidentified, un-
treated and increases morbidity and mortality risks,4,8 it is 
important to systematically screen hospitalized patients 
on admission using a simple, quick, reliable, valid and 
cost effective tool. Nutrition screening is a process of 
identifying characteristics known to be associated with 
malnutrition risk.9 The purpose of nutrition screening is to 
identify malnourished patients or those at risk of malnu- 
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trition to facilitate nutritional assessment and early deliv-
ery of nutritional intervention. 9  

A nutrition screening tool would typically include pa-
rameters such as anthropometric measures, pre-admission 
psychosocial risk factors and self-reported weight loss 
and appetite history.10 The selection, reporting and inter-
pretation, including cut-offs, of these parameters may differ 
between different racial groups, healthcare system and 
cultural contexts. Hence validation of screening tools in 
the specific setting and population in which they are to be 
used is required. No nutritional screening tool has been 
developed and validated for use in Singapore with its par-
ticular racial mix. The aim of this study was to develop 
and validate a quick and simple nutrition screening tool 
for the Singapore adult population admitted to a large 
tertiary teaching hospital. 
 
MATERIAL AND METHODS 

Study Design 
The National Healthcare Group Domain Specific Review 
Board approved this study. To ensure that study subjects 
were as representative of the institution’s patient profile 
as possible, consecutive patients admitted to a pre-
determined sequence of 16 wards were screened for eligi-
bility during a ten-month period. Patients were included if 
they were aged 18 to 74 years old and had not been en-
rolled in the study during their previous admission. The 
wards excluded were the paediatric, psychiatric, intensive 
care units (ICU), and maternity wards. Paediatric patients 
were excluded because nutrition indicators and escalation 
criteria differ between adults and children. Psychiatric, 
ICU and maternity patients were excluded based on hos-
pital’s request. Demographics of the study sample were 
compared with all patients, except those in the excluded 
categories admitted over the period of the study. Data on 
the hospital population were retrieved from the hospital’s 

 
 
 

Nutrition Parameters 

Muscle Wastage 
Score 

Unintentional 
Weight Loss 

(past 6 
months) 

Nutritional Intake 
(past 1 week) 

BMI 
(kg/m2) Muscle From 

Temple Clavicle Bone 

Diseases with Nutrition 
Risk 

(Diagnosis in Admission 
Record) 

3 

� > 7 kg � Starvation or <1/4 of  
usual portion/ meal 

� Tube Feeding < 1 L/day 
(1 kcal/ml feed) <1000 
kcal/day 

≤17  

 � Hollowing, 
Depression of 
Temple Muscle

 �  Protruding & 
Prominent 
Clavicle Bone 
       

� Pre/ post major surgery 
� Multiple major inju-
ries/trauma 
� Burns >15% 
� Acute Renal Failure 

2 

� >3 to 7 kg 
� Yes, Unsure 

� 1/4 – <1/2 of usual por-
tion/ meal  with no oral 
supplement 

 
� Tube Feeding 1–1.25 

L/day (1 kcal/ml feed) 
1000–1250 kcal/day 

  

>17- 18.5

� Slight Depres-
sion of Temple 
Muscle 
 

� Slight Protru-
sion of Clavicle 
Bone 

� Cancer 
� Infection/ Sepsis 
� Gastrointestinal Diseases
� Fracture of Femur/ NOF
� Burns <15% 
� Pressure sores/ deep 
wound 
� ESRF not on dialysis yet
� Anorexia Nervosa 
� Conditions affecting food
intake 

1 

� 1 to 3 kg 
� Don’t Know 

� 1/2 – <3/4 of usual por-
tion/ meal or 1/4 – <1/2 
of usual portion / meal 
with oral supplement 

 
� Tube Feeding >1.25 – 

1.5 L/day (1 kcal/ml 
feed) >1250 – 1500 
kcal/day       

>18.5 - <20 

  � Dialysis Patients 
 

0 
 

� No Change/ 
Weight gain/ 
Intentional 
weight loss 

 
� < 1 kg 

� Normal intake with 
3/4 –  1 of usual por-
tion/ meal 

 
� Tube Feeding > 1.5 

L/day  (1 kcal/ml feed) 
>1500 kcal/day 

≥20  

� Well Defined 
Temple Muscle

� No Protruding 
Clavicle Bone 

 
� None of the above 
 

Scoring 
(Circle 
one per 
column) 

3    2    1    0 3    2    1    0 3    2    1    0 3          2          1          0 3    2    1    0 

 
Figure 1. Nutritional parameters tested in the study  
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Management Information Services. 
A set of parameters was chosen for the development of 

the malnutrition screening tool, to comprise established 
risk factors for malnutrition and 1) be simple and quick to 
administer (less than 3 minutes); 2) non-invasive; 3) use 
routinely available data; and 4) minimize incomplete 
screening due to missing data. The parameters chosen 
were indicators for nutrition risk that could be scored, 
with potential to define a single or total score that could 
be used to determine subsequent action in a care plan. 
The parameters were: presence of unintentional weight 
loss in the past six months, intake in the past one-week, 
body mass index (BMI), disease with nutrition risks and 
the presence of muscle wasting in the temporalis and 
clavicular areas. If patients were unable to communicate, 
their main caregivers were interviewed to determine the 
scores for weight loss and intake. By including “unsure” 
and “don’t know” response options in the weight loss 
column we minimized missing data. A single dietitian 
screened the patients using the set of parameters chosen 
(Figure 1) within 24 hours of patient admission with the 
exception of body mass index. Body mass index was cal-
culated from the routine weight and height completed by 
ward nurses during admission process. Using a simple 
“checkbox” method, each criterion was assigned a quanti-
tative score according to severity ranging from zero to 
three (3 = most severe) as shown in Figure 1.  

Guidelines for the use of the nutrition screening study 
table (Figure 1) were: 1) Each column can only be ticked 
once except for ‘disease with nutrition risk’ column 
whereby a patient can present with more than one illness 
upon admission; 2) If there are more than one tick in the 
‘disease with nutrition risk’ column or different scoring 
between muscles of the temporalis and clavicular, the 
higher score will supersede and circled as such in the 
scoring section.  

Subjective Global Assessment (SGA) was selected as 
the reference method for validation.11 A single dietitian 
blinded to the nutrition screening results assessed the 
same patients using SGA within 48 hours of admission. 
This validated and widely used nutrition assessment tool 
involves evaluation of weight and dietary intake changes, 
gastrointestinal symptoms, functional capacity and physi-
cal examination for evidence of fat depletion, muscle 
wasting and nutritional related oedema.11 The final SGA 
rank is based on the subjective weighting of these features 
to classify patients into three categories; well nourished, 
moderately malnourished and severely malnourished.11  
 
Statistics 
Data analysis was performed using the Statistical Package 
for the Social Sciences for Windows (version 11.0, SPSS 
Inc., Chicago, IL, USA). Descriptive data were presented 
as mean ± standard deviation (SD) or proportion (%) as 
appropriate. Chi-square test and t-test were used to de-
termine if the study sample were representative of the 
hospital population for gender, race and age. Receiver 
operator characteristic (ROC) curve analysis was per-
formed to determine the sensitivity and specificity of the 
individual nutrition parameters and their possible combi-
nations using SGA as the reference method. The nutrition 
parameter (or its combination) with the biggest AUC was 

chosen as the final nutrition screening tool and named the 
3-Minute Nutrition Screening (3-MinNS) tool. SGA has 
the first cut-off point to determine patients who are well 
nourished from moderately malnourished and the second 
cut-off to differentiate moderately malnourished from 
severely malnourished patients. Hence ROC analysis was 
performed twice on the total scores of 3-MinNS so that it 
could also be used to classify patients according to 
whether they are “not at risk of malnutrition”, “at risk of 
moderate malnutrition” or “at risk of severe malnutrition”. 
For this purpose, Youden’s index (J) was used to deter-
mine these best cut-off scores.12 The optimal cutoff score 
is where Youden’s index gives the maximum value.12 

Youden’s Index, J = sensitivity + specificity –1 
The sensitivity and specificity were determined for the 

two cutoff points separately. The positive predictive value 
(PPV) and negative predictive value (NPV) for the indi-
vidual nutrition parameters and of their possible combina-
tion were also established. 

 
RESULTS 
The number of patients screened was 1079 with 818 in-
cluded in the study, 11 did not wish to participate and 250 
were discharged before SGA could be completed. The 
percentage of subjects admitted to various specialties is 
displayed in Table 1. The demographic profiles of the 
subjects and of the hospital population are described in 
Table 2. The study sample was older than the hospital 
population (difference = 2.6 years, 95% CI: 1.48-3.58) 
but there was no difference in terms of gender or race.   

Nutritional assessment using SGA identified 4% of the 
patients as severely malnourished, 25% mild to moder-
ately malnourished and 71% well nourished. The optimal 
cutoff points for the individual nutrition parameters and 
their possible combinations are provided in Table 3. Body 
Mass Index was not tested as combination because of the 
possibility of incomplete data, which was one of the ex-
clusion criteria set out in the development of the nutrition 
screening tool. Body Mass Index could not be calculated 
for 84 (10%) patients because they were not able to stand 

 
 
 

Table 1. Number of study subjects admitted to various 
specialties 
 

Specialty Number % 
General Medicine 145 17.7 
Surgery 121 14.8 
Cardiology  90 11.0 
Orthopaedic  88 10.8 
Gastroenterology  60   7.3 
Nephrology  58   7.1 
Oncology  55   6.7 
Neurology  52   6.4 
Respiratory  36   4.4 
Endocrinology  25   3.1 
Cardiothoracic and Vascular Surgery  23   2.8 
Urology  22   2.7 
Neurosurgery  11   1.3 
Others  32   3.9 
Total 818 100 
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for the height to be measured. Any missing data renders a 
nutrition screening tool incomplete and limits cut-off 
score validity.  

The biggest AUC, which implied the most desirable 
sensitivity and specificity, was the combination of pa-
rameters, which comprised weight loss, intake and muscle 
wastage (AUC = 0.91, p<0.001). These combined pa-
rameters were extracted into Figure 2 and called the 3-
MinNS tool.  

The optimal cut-off score for 3-MinNS to identify all 
patients at risk of malnutrition was three with a sensitivity 
of 86% and specificity of 83%. The cutoff point of three 

was able to identify all severely malnourished patients 
(100% sensitivity, AUC = 0.95, p<0.001). However at the 
same cut-off of three, the specificity to identify severely 
malnourished patients was 66%. This indicated that some 
of the patients in the category of moderately malnour-
ished might have been scored as at risk for severe malnu-
trition. To identify severely malnourished patients, a cut-
off of five is preferable as it provides sensitivity and 
specificity of 93% and 86% respectively. 

The AUC was 0.91 (p<0.001) for the cut-off between 
well nourished and moderately malnourished and 0.95 

Table 2. Demographics (frequency or mean ± standard deviation) of study participants and hospital population†

 
 Study sample (n = 818) Hospital population (n = 21348) p value 
Gender    

Male 59% 56% 0.24 
Female 41% 44%  

Race    
Chinese 62% 60% 0.05 
Malay 20% 18%  
Indian 11% 13%  
Others 7% 9%  

Mean age (years) 51.9+15.4 49.3+15.9 <0.001 
 
†Data from the profile of inpatient admissions from February-November 2006, National University Hospital’s Management Information 
Services.  

 
 
 
 

Table 3. Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of the nutrition 
parameters studied on 818 patients consecutively admitted to a tertiary hospital in Singapore 
 

Nutrition parameters 
(n = 818) 

Best cut-off 
score 

Area under 
curve 

(AUC) 

Sensitivity 
(%) 

Specificity 
(%) PPV (%) NPV (%) 

Weight Loss only 1 0.79 79 71 52 89 
Intake only 1 0.72 69 72 50 85 
Body Mass Index only‡ 1 0.74 54 92 72 84 
Muscle Wastage only 2 0.81 72 88 70 89 
Disease with Nutrition Risks only 1 0.61 68 56 38 81 
Weight Loss + Intake 2 0.83 80 72 53 90 
Weight Loss + Muscle Wastage 2 0.89 89 74 58 74 
Intake + Muscle Wastage 2 0.87 86 74 57 93 
Weight Loss + Disease with Nutri-
tion Risks 2 0.78 90 49 42 92 

Intake + Disease with Nutrition 
Risks 3 0.72 54 78 50 81 

Muscle Wastage + Disease with 
Nutrition Risks 3 0.81 57 89 67 84 

Weight Loss + Intake + Muscle 
Wastage (3-MinNS) 3 0.91† 86 83 67 94 

Weight Loss + Intake + Disease 
with Nutrition Risks 3 0.82 83 66 49 90 

Weight Loss + Muscle Wastage + 
Disease with Nutrition Risks 4 0.89 77 89 75 91 

Intake + Muscle Wastage + Disease 
with Nutrition Risks 4 0.86 68 89 71 87 

Weight Loss + Intake + Muscle 
Wastage + Disease with Nutrition 
Risks 

5 0.90 79 91 78 91 

 
†The biggest area under the ROC curve (AUC) was regarded as the most desirable parameters to be adopted as the new nutrition screening 
tool. These combined parameters are called the 3-Minute Nutrition Screening (3-MinNS).  
‡n = 734 excluding missing data due to inability to obtain height of subjects. 
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3-Minute Nutrition Screening (3-MinNS) 

Nutrition Parameters 

Muscle Wastage Score  Unintentional Weight 
Loss 

(past 6 months) 

Nutritional Intake 
(past 1 week) Muscle From Temple Clavicle Bone 

3 

� >7 kg � Starvation or 
      <1/4 of usual portion/ meal 

� Tube Feeding 
      <1 L/day (1 kcal/ml feed)   
      <1000 kcal/day 
       

 � Hollowing,  
      Depression of        
      Temple Muscle 

 � Protruding &       
       Prominent           
      Clavicle Bone 
       

2 

� >3 to 7 kg 

� Yes, unsure 

� 1/4 – <1/2 of usual portion/ meal  
      with no oral supplement 
 
� Tube Feeding 
       1 – 1.25 L/day (1 kcal/ml feed)
       1000 – 1250 kcal/day 
        

 � Slight Depression  
      of Temple Muscle 

� Slight Protrusion
     of Clavicle Bone 
       

1 

� 1 to 3 kg 

� Don’t know 

� 1/2 – <3/4 of usual portion/ meal  
or 1/4 – <1/2 of usual portion/ 
meal with oral supplement 

 
� Tube Feeding 
      >1.25 – 1.5 L/day (1 kcal/ml   
        feed) 
      >1250 – 1500 kcal/day  

  

0 
 

� No change/ 
      Weight gain/ 
      Intentional weight  
      loss 
 

� <1 kg 

 

� Normal intake  
    with 3/4 – 1 of usual portion/  

meal 
 
� Tube Feeding 
      > 1.5 L/day  (1 kcal/ml feed) 
      >1500 kcal/day 

� Well Defined   
      Temple Muscle 

� No Protruding  
     Clavicle Bone 

Scoring 
(Circle one per 

column) 
3    2    1    0 3    2    1    0 3         2          1          0 

Total Score  
Patient is at nutritional risk if total score is 3 or more 
Score of 3-4 signifies patient is at risk of moderate malnutrition  
Score above 5-9 signifies patient is at risk of severe malnutrition  

 
Figure 2. 3-Minute Nutrition Screening (3-MinNS) 
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(p<0.001) for the cut-off between moderately malnour-
ished and severely malnourished (Table 4).  This gave 
rise to the 3 categories of scores: zero to two signified no 
nutritional risk, three to four signified risk of moderate 
malnutrition and five to nine signified risk of severe mal-
nutrition. The 3-MinNS had a PPV of 67% and NPV of 
94% using a cut-off score of three when compared with 
SGA. 
 
DISCUSSION 
The merits of this study are the large sample size com-
prising a broad range of patients recruited from a ran-
domly determined sequential sample and the blinded ref-
erence method assessor. The study sample was represen-
tative of the hospital’s admission profile for gender and 
race but not for age. Although the study sample was 
slightly older than the hospital population, this difference 
is unlikely to be clinically significant or have an impact 
on the results. This is the first validation study done on a 
nutrition screening tool in Singapore, which provides data 
on the sensitivity, specificity, PPV and NPV of the tool. 
Jones critically appraised 44 published reports on nutri-
tion screening and assessment tools and found that major-
ity of nutrition screening tools have not been tested for 
sensitivity and specificity in large populations.10  

3-Minute Nutrition Screening, which combines the 
scores for weight loss, intake and muscle wastage was 
able to differentiate between patients who were at risk of 
moderate and severe malnutrition. The first cut-off score 
at three determined by this validation study enables pa-
tients to be classified into two categories; a total score of 
less than three indicates the patient to be not at risk of 
malnutrition, a score of greater than or equal to three sig-
nifies risk of malnutrition. The cut-off score signals the 
staff to refer a patient scored as “nutritionally at risk” to 
the dietitian for a thorough nutritional assessment and 
intervention where needed. The second cut-off point of 
five enables prioritization of patients who are at risk of 
severe malnutrition that may require more urgent atten-
tion and facilitates resource planning, especially for hos-
pitals with limited resources.  

3-Minute Nutrition Screening is non-invasive and does 
not require expensive equipment or blood tests as is the 
case for a number of commonly used nutrition screening 
tools such as the Nutrition Risk Index (NRI), Prognostic 
Nutritional Index (PNI) and Maastrich Nutrition Index 
(MNI).13,14 Additional blood tests (albumin, total lympho-
cyte count or prealbumin) on every new admission for the 
purpose of nutrition screening are costly and these are not 
routinely done on admission in Singapore hospitals. In 
this study, only 46% of participants had their serum al-
bumin measured on the first two days of admission (data 
not shown). Although albumin, total lymphocyte count 
and prealbumin have been shown to be strong predictors 
of mortality, their use as indicators of malnutrition has 
been criticized because inflammation has been linked 
with low levels of these blood parameters, which may 
potentially lead to over-diagnosis of malnutrition.15   

None of the published screening tools include muscle 
wastage, which has the advantage of being easy to ob-
serve and not dependent on patient response.  In this 
study, temporalis and clavicular muscles were chosen as 
identification sites for muscle wasting because muscles 
on the upper body are less affected by aging and immo-
bility.16 Hence, they may be more representative of the 
person’s nutrition status than the lower body muscles. In 
addition, it was easier for staff to view these two muscles 
without affecting the modesty of patients. SGA, which 
also requires physical examination of the muscles, has 
been found to have a high degree of inter-rater reliability. 
Several studies have reported the agreement on SGA rat-
ing between two observers as between 78 and 81 per-
cent.11,17,18  It has been proposed that the high inter-rater 
reliability in these studies may be due to training and 
standardised data collection techniques.17 Healthcare pro-
fessionals are therefore recommended to go through an 
hour of training on the use of the 3-MinNS tool and 
should be shown pictures of muscle wastage of different 
severity.  

A number of design features in 3-MinNS enable quick 
and easy completion by staff. The “tick and circle the 
score” in a table format saves time as minimal writing is 

Table 4. Sensitivity and specificity of 3-MinNS at different cut-off values to determine subjects at risk of malnutri-
tion and subjects at risk of severe malnutrition using Subjective Global Assessment as the reference tool.  
 

3-MinNS to determine all subjects at risk of 
malnutrition (n = 818) 

3-MinNS to determine subjects at risk of severe 
malnutrition (n = 818) 3-MinNS Cutoff Score 

Sensitivity % Specificity % J Sensitivity % Specificity % J 
1 96   46 0.42 100  35 0.35 
2 94   61 0.55 100  47 0.47 
3 86‡   83‡   0.69§ 100  66 0.66 
4 72   93 0.64 100  77 0.77 
5 54   97 0.51   93‡  86‡ 0.79§ 
6 32 100 0.32   80  93 0.73 
7 17 100 0.17   50  97 0.47 
8   7 100 0.07   20  99 0.19 
9   2 100 0.02   10 100 0.10 

Area under curve (AUC) 0.91 0.95 
p value <0.001* <0.001* 

 
‡Sensitivity and specificity of 3-MinNS in identifying different categories of nutrition risk at its best cut-off score.  
§Maximum J (Youden’s Index = sensitivity + specificity – 1) represents best cutoff score  
* Significant p values for Area Under the Curve 
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required and it facilitates a quick totaling up of the scores 
at a glance. Process evaluation (data not shown) with 
nurses indicated this format was acceptable and took 
about three minutes to complete. It is common for some 
patients not to know if they have experienced weight loss. 
Even if they noticed a weight loss, they may not be able 
to quantify it. 3-MinNS caters for these shortcomings by 
including the phrases “yes, unsure’ and “don’t know” in 
the weight loss column. This prevents the screening tool 
from being incomplete and the “cut-off score for action” 
invalid. In addition, the scoring in 3-MinNS gives the 
assessor a quantifiable method for describing loss of ap-
petite and muscle wastage i.e. how much patients are eat-
ing compared to their usual amount or the extent of mus-
cle wastage. Screening tools ideally should be adminis-
tered to all patients admitted to the hospital, including 
people with reduced cognitive function, so the capacity 
for a caregiver or a proxy who knows the patient well is 
advantageous. Using a person who is well informed about 
the patient has been shown to be reliable.19 

The combination of nutrition parameters, which forms 
3-MinNS, gives the highest NPV (94%). A higher NPV is 
desirable because the main purpose of a screening tool is 
to minimize patients who are at risk of malnutrition being 
missed and not referred for nutritional assessment and 
intervention. With this intention, the PPV (67%) is com-
promised, which means that patients not at risk of malnu-
trition have 33% probability of being identified as at risk. 
Nutrition assessment by dietitians or a trained dietetic 
technician at the next level is able to identify this group of 
patients as well nourished and not requiring nutrition in-
tervention. 

The criterion for “disease with nutrition risks” was not 
included in 3-MinNS. Including “disease with nutrition 
risks” score would reduce the sensitivity of the 3-MinNS 
tool to 79%. Furthermore, an additional criterion to screen 
that requires reference to medical records would increase 
the time needed to complete the screen. Although certain 
diseases increase the risk of malnutrition, using this pa-
rameter may not be very accurate as indicated by the 
fairly low sensitivity and specificity (68% and 56% re-
spectively). This may reflect that many patients are ad-
mitted for investigations without a finalized diagnosis. In 
addition, the list of diagnoses is likely to be extensive and 
requires clinical judgment regarding relevance to nutri-
tion status.  

There are other nutritional screening tools that can be 
scored with well-defined cut-offs but which require pa-
tients’ weight and height or knee height to be measured 
for BMI calculation. Examples of these screening tools 
include the Nutrition Risk Index (NRI), Nutrition Risk 
Score (NRS) and Malnutrition Universal Screening Tool 
(MUST).13,20,21 However practicalities, including avail-
ability of suitable equipment to accurately weigh and 
measure height in patients who are bed bound or old and 
frail are substantial impediments to the use of BMI. High 
patient to nurse ratios in Singaporean hospitals are a fur-
ther barrier to height or knee height measurement and 
hence to BMI assessment.22 As a result, screening that 
requires BMI may not be completed in a sizeable propor-
tion of patients.  An audit in three English hospitals on 
the use of the MUST nutrition screening tool, which in-

cludes BMI as one of three screening criteria, reported 
that one-third of patients remained unscreened, even after 
specific training of clinical staff to increase screening 
completions.23 Furthermore, BMI and its associated cut-
offs may be confounded by ethnicity, changes in body 
composition and fluid retention commonly associated 
with illness and ageing.24-26 In this study the sensitivity of 
BMI was low (54%). 

Subjective Global Assessment was chosen as the ref-
erence tool in this study because there was no objective 
gold standard tool for assessing nutritional status in a 
large cohort of hospitalized patients. It has been widely 
used as a reference method for validating screening and 
assessment tools due to its good prognostic value for a 
range of clinical outcomes.4,27-29 It is a validated clinical 
tool for assessing nutrition status.30,31  

The study protocol required that the nutrition screen-
ing be completed within 24 hours and the assessment 
within 48 hours. However the effect of this potential limi-
tation is minimal as nutritional assessment was completed 
within 24 hours for 90% of the study participants. The 
potential for observer bias due to variation in the style of 
questioning is another limitation, which may contribute to 
misclassification between 3-MinNS and SGA assessment. 
In addition, respondent bias may be present with patients 
answering queries differently depending on varying state 
of alertness and medical condition during the day of as-
sessment. Patients with discomfort, pain or cognitive im-
pairment may have less motivation to respond to ques-
tions.  

It is recommended that nutrition screening be per-
formed within 24 hours of hospital admission.32 Patients 
who are at risk of malnutrition (3-MinNS score >3) should 
be referred to a dietitian for a detailed nutrition assess-
ment and cases confirmed to be malnourished provided 
nutrition intervention. The two cut-off points in 3-MinNS 
whereby a range of 3-4 signifies risk of moderate malnu-
trition and 5-9 signifies risk of severe malnutrition can be 
used to prioritize patients requiring more urgent attention.  
 
CONCLUSION 
3-Minute Nutrition Screening was both sensitive and spe-
cific in the determination of the nutritional risk in newly 
admitted patients. It has the added advantage of summa-
tive scoring and cut-off points useful to define a protocol 
for subsequent action. It was able to differentiate patients 
at risk of moderate malnutrition and severe malnutrition 
for prioritization and management purposes.  

As 3-MinNS is a simple and rapid tool to administer in 
acute hospital patients in Singapore, it will assist health-
care workers to carry out nutritional screening more accu-
rately and promptly so that patients who require nutrition 
intervention can be managed appropriately. 
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研发及验证使用于新加坡急症医院病患的三分钟营养

检视工具(3-MinNS) 
 
检测与治疗营养不良的住院病患是十分重要的，因为这有助于改善临床医疗结

果和减短住院时间。这次的研究是为了研发及验证一项使用于新加坡急症医院

病患的营养检视工具。这项工具是以既简单又快速的评分系统来评估病患的营

养状况。本研究先使用五項显示营养不良危机的参数来检视 818 位，年龄 18
岁以上的新住院病患。为了验证此工具，一名没有参与营养检视的营养师使用

了营养评估参考标准-主观全面评估 (Subjective Global Assessment (SGA))，在

48 个小时内评估同一位病患。研究小组采用了受试者工作特征曲线(Receiver 
Operator Characteristic curve (ROC curve))来分析这工具的敏感度和特异性，并

决定了最佳的切點分數。选择在 ROC 曲线下拥有最大面积(Area Under Curve 
(AUC))的营养参数作为最后的检视工具，并称为三分钟营养检视工具 (3-
MinNS)。这些参数包括体重减轻、进食量及肌肉流失。这三个参数合併再与

SGA 比较时也拥有最大的 AUC。当用于检测营养不良病患时，三分钟营养检

视工具(3-MinNS)的最佳切點是 3 分（86%敏感度，83%特异性）。而用于检测

严重营养不良病患的最佳切點是 5 分（93%敏感度，86%特异性）。三分钟营

养检视工具是一套有效、简单及快速的工具来检测新加坡急症医院病患是否有

营养不良的危机。这项工具能够识别有中度及严重营养不良危机的病患，以达

到优先分配及管理的目的。 
 
关键词：三分钟营养检视工具，主观全面评估，验证，敏感度，特异性 
 


