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How can we most How can we most 
effectively identify elderly effectively identify elderly 

who are at risk of who are at risk of 
malnutrition?malnutrition?



Why Screen?Why Screen?


 

40% of patients entering the hospital are 40% of patients entering the hospital are 
malnourished or at risk of malnutritionmalnourished or at risk of malnutrition


 

<40% of patients eat all the food they are <40% of patients eat all the food they are 
served in the hospitalserved in the hospital


 

Patients are discharged from hospital with Patients are discharged from hospital with 
malnutritionmalnutrition



Nutrition ScreeningNutrition Screening


 

PurposePurpose: : to quickly identify individuals to quickly identify individuals 
nutritionally atnutritionally at--risk or who are risk or who are 
malnourished malnourished 


 

Tests should be nonTests should be non--invasive, inexpensive, invasive, inexpensive, 
and have rapidly available resultsand have rapidly available results



Criteria for Nutrition ScreeningCriteria for Nutrition Screening


 
It should be validated!It should be validated!


 

Has it been shown to screen for the desired Has it been shown to screen for the desired 
outcome?outcome?
•• Sensitivity, Specificity, Positive predictive value, Sensitivity, Specificity, Positive predictive value, 

Negative predictive value, interNegative predictive value, inter--rater reliabilityrater reliability

 It should be valid for the target patient It should be valid for the target patient 
population, target condition, target population, target condition, target 
care settingcare setting

Does your screening tool meet the criteria ?

簡報者
簡報註解
A validated screening tool will be appropriate for the targeted population, target disorder or diagnosis and target setting.



Using a screening tool that has not been validated may lead to incorrectly classifying patients, missing those who need intervention, delaying initiation of intervention a, and /or wasting resources on those who do not need intervention.



Sensitivity is the effectiveness of a test in detecting a disease in those who have the disease. The higher the sensitivity of a nutrition screening tool, the fewer true cases of nutrition risk go undetected. (ability to detect malnutrition)



Specificity is the extent to which a test give negative results in those that are free of the disease and offers negative findings when the participant screened does not have the condition under investigation. The higher the specificity of a nutrition screening tool, the fewer well-nourished people are labeled as at nutrition risk. ( ability to classify well-nourished correctly)





GuidelinesGuidelines


 
ASPENASPEN


 

All patients screened within 24 hrs of admission; those at All patients screened within 24 hrs of admission; those at 
risk undergo nutrition assessmentrisk undergo nutrition assessment



 
ESPENESPEN


 

Healthcare organizations should have a policy & a specific Healthcare organizations should have a policy & a specific 
set of protocols for identifying patients at nutritional risk.set of protocols for identifying patients at nutritional risk.

The following process is suggested:The following process is suggested:
•• ScreeningScreening
•• AssessmentAssessment
•• Monitoring & OutcomeMonitoring & Outcome
•• CommunicationCommunication
•• AuditAudit



 

All pts should be screened upon admission &All pts should be screened upon admission & linked to linked to 
defined course of actiondefined course of action



ValidatedValidated Nutrition Screening Nutrition Screening 
ToolsTools



 
MUSTMUST –– Malnutrition Universal Screening ToolMalnutrition Universal Screening Tool



 
NRS 2002NRS 2002 –– Nutrition Risk ScreenNutrition Risk Screen



 
MNAMNA®® -- Mini Nutritional AssessmentMini Nutritional Assessment



 
SNAQSNAQ –– SShort Nutritional Assessment hort Nutritional Assessment QuestionaireQuestionaire



 
MSTMST –– Malnutrition Screening ToolMalnutrition Screening Tool



 
SGA SGA –– Subjective Global AssessmentSubjective Global Assessment



Screening Tools Screening Tools 
Recommended by ESPENRecommended by ESPEN


 

The community: MUST for adultsThe community: MUST for adults


 
The hospital: NRS The hospital: NRS –– 2002 2002 


 

The elderly: MNAThe elderly: MNA®®


 
Children : Not yet availableChildren : Not yet available

Kondrup et al. Clin Nutr 22(4):415-421;2003. 



MUST MUST 
MMalnutrition alnutrition UUniversal niversal SScreening creening TToolool


 

Developed in the UK by BAPEN Malnutrition Advisory Developed in the UK by BAPEN Malnutrition Advisory 
Group (MAG)Group (MAG)


 

Designed to identify adults who are underweight and Designed to identify adults who are underweight and 
at risk of malnutrition, and the obeseat risk of malnutrition, and the obese


 

An easy, rapid, practical, reliable, validated tool An easy, rapid, practical, reliable, validated tool 


 
Evaluated in the hospital, out patient, general Evaluated in the hospital, out patient, general 
practice, community, and long term care. practice, community, and long term care. 


 

Is linked to a care planIs linked to a care plan
www.bapen.org.ukwww.bapen.org.uk





MUST CriteriaMUST Criteria


 
BMIBMI


 

BMI > 20        = 0 pointsBMI > 20        = 0 points


 

BMI 18.5 BMI 18.5 –– 20 = 1 point20 = 1 point


 

BMI <18.5       = 2 pointsBMI <18.5       = 2 points


 
Wt loss in 3 Wt loss in 3 –– 6 months6 months


 

< 5%       = 0 points< 5%       = 0 points


 

5 5 –– 10 % = 1 point10 % = 1 point


 

> 10%     = 2 points> 10%     = 2 points


 
Acute disease effectAcute disease effect


 

2 points for little nutritional intake for >5 days (past / futur2 points for little nutritional intake for >5 days (past / future)e)


 
Summary Score:Summary Score:


 

0 = 0 = lowlow riskrisk


 

1 = moderate risk1 = moderate risk


 

2 = high risk2 = high risk



Recommended Management GuidelinesRecommended Management Guidelines

0 = Low risk: Routine care0 = Low risk: Routine care
If obese / special diet If obese / special diet –– local policylocal policy
Hospital : repeat screen every weekHospital : repeat screen every week
Care homes :repeat screen every monthCare homes :repeat screen every month
Community :repeat screen annually for special groups e.g. >75yrCommunity :repeat screen annually for special groups e.g. >75yr

1 = Medium risk: Observe1 = Medium risk: Observe
Help with food choices/ dietary adviceHelp with food choices/ dietary advice
Hospital: Document dietary/fluid intake x 3d, repeat screen weekHospital: Document dietary/fluid intake x 3d, repeat screen weeklyly
LTC: Document dietary/fluid intake x 3d, repeat screen monthlyLTC: Document dietary/fluid intake x 3d, repeat screen monthly
Community: Repeat screen (2Community: Repeat screen (2--3 monthly) 3 monthly) 

2 = High risk: Treat2 = High risk: Treat
Refer to Refer to DietitianDietitian, NST or implement local policy , NST or implement local policy 
Improve nutritional intake Improve nutritional intake 
Monitor and review care planMonitor and review care plan



MUST criticism in elderlyMUST criticism in elderly


 

No items to assess functionalityNo items to assess functionality


 
Too unspecific for the elderlyToo unspecific for the elderly


 

Focus on acute illness makes it inappropriate Focus on acute illness makes it inappropriate 
for longfor long--term careterm care


 

BMI cut off is too highBMI cut off is too high



NRS 2002 NRS 2002 -- Nutrition Risk ScreeningNutrition Risk Screening



 

Developed in 2003 (Developed in 2003 (KondrupKondrup et al et al -- ESPEN)ESPEN)



 

Screen includes measures of current potential Screen includes measures of current potential undernutritionundernutrition & disease & disease 
severityseverity
AssumptionAssumption: Indications for nutrition support are :: Indications for nutrition support are :

•• the severity of the severity of undernutritionundernutrition
•• the increase in nutritional requirements from the diseasethe increase in nutritional requirements from the disease



 

Validated Validated vsvs RCT of NS to determine if it was able to distinguish those RCT of NS to determine if it was able to distinguish those 
with a positive clinical outcome with a positive clinical outcome vsvs those with no benefit.those with no benefit.



 

Recommended by ESPEN screening guidelines for hospitalized ptsRecommended by ESPEN screening guidelines for hospitalized pts



 

Identifies who might benefit from nutritional supportIdentifies who might benefit from nutritional support


 

Looking for positive clinical outcomeLooking for positive clinical outcome





Kondrup et al. Clin Nutr 2003; 22: 321-336



 

Score (0Score (0--3) for 3) for Impaired nutritional statusImpaired nutritional status



 

Score (0Score (0--3) for3) for Severity of diseaseSeverity of disease 
(seen as indication of stress(seen as indication of stress--metabolism thus metabolism thus 

an increase in nutritional requirements)an increase in nutritional requirements)



 

Add the two scores to get Add the two scores to get TotalTotal ScoreScore



 

If age If age 
 

70 years:70 years: add 1 to the total score to add 1 to the total score to 
correct for frailty of ageingcorrect for frailty of ageing



 

If ageIf age--corrected total  corrected total  3: Start Nutritional Support3: Start Nutritional Support

ScoringScoring





MNAMNA


 

Developed in 1990 Developed in 1990 


 

Validated for ages 65+Validated for ages 65+


 

Simple, reliable, quick Simple, reliable, quick 
& non& non--invasiveinvasive



 

Validated across care settingsValidated across care settings


 

Supported by > 400 publicationsSupported by > 400 publications

Guigoz et al., Nutr. Rev. 1996;54:S59-65
Vellas et al., J Am Geriatr Soc 2000;48:1300-1309
Rubenstein et al., J Gerontol 2001;56:M366-M372

MNAMNA--SFSF


 

Based on the original MNABased on the original MNA®®



 

Uses only 6 itemsUses only 6 items


 

Quicker tool for clinical useQuicker tool for clinical use


 

Validated in ambulatory elderly Validated in ambulatory elderly 
ptspts

MNAMNA--SFSF


 

Based on the original MNABased on the original MNA®®



 

Uses only 6 itemsUses only 6 items


 

Quicker tool for clinical useQuicker tool for clinical use


 

Validated in ambulatory elderly Validated in ambulatory elderly 
ptspts

簡報者
簡報註解
The MNA, pictured here, was developed in 1990 by researchers in Europe and the US.  It was validated for ages 65+ and has been validated across a variety of care settings.   It is simple, reliable, quick & non-invasive.   

It is supported by more than 400 publications.  

It incorporates  several domains including anthropometric indicators, functional status, lifestyle, and questions on diet and subjective health.  

It is made up of 18 questions.



Several years later, a short form of the MNA was developed that was based on the original MNA..  It is depicted in the red circle.  It was made up of 6 items from the 18 questions.  It was validated in ambulatory care patients and provided a much quicker way to screen a large group of clients.















Comprehensive Geriatric AssessmentComprehensive Geriatric Assessment 
(CGA)(CGA)

The geriatric assessment is :
• a multidimensional,   

multidisciplinary diagnostic 
process used to determine 
medical, functional, and 
psychosocial problems and 
capabilities in an elderly 
patient who may be at risk 
for functional decline. 



MNAMNA®®
 

Screening Form Screening Form 
(MNA(MNA--SF)SF)

1. Has appetite & food intake 
declined in past 3  months? 

2. Weight loss in past 3 months?
3. Mobility problems
4.Acute illness or major stress in  

past 3 months?
5.  Neuropsychological problems: 

Dementia or depression
6. Body mass index (BMI) (kg/m2)

Rubenstein LZ et al., J Gerontol 2001;56:M366-M372



Survival CurveSurvival Curve
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簡報者
簡報註解
The GAIN registry examined 1,000 patients in nursing homes across the United States from Florida to Washington state.  Over the next six months, mortality was least in those who gained weight and highest in those who lost weight.



The reference is The GAIN (Geriatric Anorexia Nutrition) registry: the impact of appetite and weight on mortality in a long-term care population. 

Sullivan DH. Morley JE. Johnson LE. Barber A. Olson JS. Stevens MR. Yamashita BD. Reinhart SP. Trotter JP. Olave XE. 

Journal of Nutrition, Health & Aging. 6(4):275-81, 2002.







Impact of Weight LossImpact of Weight Loss


 

Decline in functional statusDecline in functional status


 
Increase in disabilityIncrease in disability


 

Predictor of hospital complicationsPredictor of hospital complications


 
Increased mortalityIncreased mortality

Weight loss in an older person is a profound risk factor 
independent of initial body weight. Involuntary weight loss has an 
intensified effect on mortality risk, and is usually associated with 

clinical illness.

簡報者
簡報註解
In hospitalized veterans a wt loss >5% in 6 months was a preditor of life threatening in-hospital complications.



BMI and MortalityBMI and Mortality


 

BMI <22BMI <22: associated with:: associated with:


 

1 yr mortality rate 1 yr mortality rate 


 

Poorer functional status in community dwelling elderlyPoorer functional status in community dwelling elderly


 

Men 75+:Men 75+:BMI <20.5BMI <20.5 
 

20% higher mortality risk 20% higher mortality risk 


 

Women 75+:Women 75+:BMI <18.5BMI <18.5 40% higher mortality risk40% higher mortality risk


 

BMI <20BMI <20: a risk factor for in: a risk factor for in--hospital mortalityhospital mortality



CutCut--off of BMI is keyoff of BMI is key

BMIBMI < 18.5< 18.5 NRS 2002NRS 2002
BMI  < 20BMI  < 20 MUSTMUST
BMI  < 23BMI  < 23 MNAMNA

The Elderly are considered
at Nutritional Riskat Nutritional Risk

with a BMI < 22 kg/m2



Predictive ability of MNA Predictive ability of MNA ®®



 
OneOne--year Mortalityyear Mortality



 
Correlates with functional levelCorrelates with functional level



 
Good correlation with dietary intake :Good correlation with dietary intake :


 

energy, carbohydrate, fiber, calcium, vitamins D, B6, C, energy, carbohydrate, fiber, calcium, vitamins D, B6, C, folatefolate, iron, iron



 
Good correlation with biological parameters:Good correlation with biological parameters:


 

Albumin, Albumin, prealbuminprealbumin, , transferrintransferrin, cholesterol, retinol, alpha, cholesterol, retinol, alpha--tocopheroltocopherol, , 
zinc, hemoglobin, zinc, hemoglobin, hematocrithematocrit



 
Predicts risk of malnutrition before changes seen in serum Predicts risk of malnutrition before changes seen in serum 
proteins in relatively healthy elderlyproteins in relatively healthy elderly



 
Detects risk of malnutrition early Detects risk of malnutrition early beforebefore severe changes in severe changes in 
weight  weight  



Why Why waswas the MNAthe MNA®® not used in not used in 
Clinical Practice?Clinical Practice?


 

Took too long time to completeTook too long time to complete


 
Height &/or Weight not availableHeight &/or Weight not available


 

Nutrition screening of elderly still not Nutrition screening of elderly still not 
embedded in standard clinical practiceembedded in standard clinical practice


 

Lack of awareness in clinical settings   Lack of awareness in clinical settings   

簡報者
簡報註解
However, while the MNA was widely accepted in research, there was a question about how widely used it was in clinical practice.  

15 years after its development, a review meeting was help with the original authors and other experts in nutrition screening and assessment.  They discussed .



How the MNA was used in clinical practice

Its acceptance by clinicians

How it might be improved to better meet need of clinicians



The consensus was that:



It takes too much time to complete

To identify patients who need nutrition intervention, the full MNA has to be completed. The MNA-SF screens out the well nourished elderly, but to further differentiate between the nutritionally at risk and the malnourished, the full MNA (18 questions) must be completed. The full MNA requires about 15 minutes to complete, an amount of time that is usually not available in most patient care settings.

Unavailable measurements

Weight and height are not readily available in some countries and healthcare settings. Without a height and weight measurement, BMI cannot be calculated. To maintain the validity of the MNA tool, it is very important that all questions on the MNA be answered. If the BMI question is skipped, the validity of the tool is significantly decreased. 

Lack of awareness and education

Nutrition screening in the elderly is not yet a spontaneous act or embedded in standard clinical practice.

Lack of awareness of the MNA in clinical settings

The MNA is better known in research settings and has not been well implemented in clinical settings.  This may be somewhat due to the 3 above points. 

�



MNAMNA®® International InitiativeInternational Initiative

Work coordinated at Nuremberg University Work coordinated at Nuremberg University 
Comprised of international group of experts and scientists in geriatrics 



 

Provide an overview of MNAProvide an overview of MNA®® use around the use around the 
worldworld



 

Examine prevalence of malnutrition in the elderly in Examine prevalence of malnutrition in the elderly in 
different settings worldwidedifferent settings worldwide



 

Test the validity of the original MNATest the validity of the original MNA®®--SF in a SF in a 
larger international databaselarger international database



 

Develop alternative version of the MNADevelop alternative version of the MNA®®--SF  for SF  for 
use when BMI is not available use when BMI is not available 



 

Create a scoring system for the MNACreate a scoring system for the MNA®®--SF to SF to 
classify nutritional status identical to full MNAclassify nutritional status identical to full MNA®®



 

Make MNAMake MNA®®--SF more userSF more user--friendly and facilitate friendly and facilitate 
more widespread use in geriatric caremore widespread use in geriatric care

簡報者
簡報註解
One of the recommendations that came out of the meeting was to combine the raw data from the numerous studies that had been published on the MNA and analyze that large database.   



The group recommendation

Develop database from published MNA literature

Confirm validation across large population

Refine MNA for improved utilization



The result was the MNA International Initiative which began in 2007-2008 with results presented in Summer 2009.



The work was coordinated at Nurnberg University, but was the work of an international group of experts and scientists doing research in the field of geriatrics. 

 



MethodsMethods


 

Literature search identified studies on Literature search identified studies on 
nutrition in geriatric medicine that used in nutrition in geriatric medicine that used in 
the MNAthe MNA®®


 

Studies published from 2000 through 2007Studies published from 2000 through 2007


 
Authors were asked to submit original Authors were asked to submit original 
datasets for pooled analysesdatasets for pooled analyses


 

27 datasets (6257 study participants) from 27 datasets (6257 study participants) from 
24 authors24 authors

簡報者
簡報註解
The researchers did a full review of the MNA literature through October 2007.



The researchers were contacted and asked to share their raw data sets. �

From the initial 27 datasets from 24 authors, 12 had complete datasets and were selected to be included in the study.  

This represented 2032 study participants  

1532 women and 497 men   ( 2/3 were women, 1/3 men)

Mean age 83.1 ±8.1 years

1326 nursing homes residents  

490 community living

127 hospital patients

65 geriatric rehabilitation facilities



Acute care, rehabilitative, community, long-term care, residential care, long-term care (dementia), and home care





The 2008 The 2008 –– 2009 2009 
MNAMNA®® International InitiativeInternational Initiative












D. Thomas

B. Langkamp‐Henken

K. Charlton

A. Tsai

M. Kuzuya

R. Visvanathan











Best Question Combination Best Question Combination ––
 Compared to Full MNACompared to Full MNA®®

Rank Questions on 
MNA Form

Sensitivity Specificity Correlation 
with full 

MNA

Youden- 
Index

1 B-C-D-E-F-N 0.90 0.81 0.90 0.71

2
A-B-C-D-E-F
(Original MNA- 

SF)
0.89 0.82 0.90 0.71

3 A-B-D-E-F-N 0.84 0.88 0.89 0.73

Bauer, et al. 2009, IANA

簡報者
簡報註解
Various combinations of the MNA-SF were proposed and tested to determine the best combination of questions to use.  

The combinations were analyzed using Spearman’s correlation cofficients (i.e. scores for the different combinations of MNA-SF were compared against scores of the full MNA using Spearman’s correlation coefficients) and ROC (Receiver Operative Curve) analysis.



There were 5577 possible variations.  



Sensitivity used as the primary ranking criteria.

Sensitivity is the effectiveness of a test in detecting a disease in those who have the disease. The higher the sensitivity of a nutrition screening tool, the fewer true cases of nutrition risk go undetected. 



This extensive analysis showed that the MNA-SF with the original 6 questions had the second highest sensitivity and specificity compared to the full MNA. MNA-SF had 90% correlation with full MNA, validating it as a stand-alone tool.



Original MNA-SF has nearly the same sensitivity and specificity and identical Youden-index as the best performing revised MNA-SF that included the original MNA-SF questions but with “mode of feeding” replacing “appetite loss”.







MNAMNA®® International InitiativeInternational Initiative 
New MNANew MNA®® Short FormShort Form

The MNA-Short Form has now been 
validated as a stand alone tool for 
screening of malnutrition.

“Calf Circumference” measurement 
is proposed as an alternative to 
BMI, when patient’s weight and/or 
height are not available. 

New cut-off points defined, to 
identify Malnourished vs. At risk vs. 
Normally-nourished patients after 
completing Short Form only, leading to 
quicker nutritional intervention

OLD VERSION NEW VERSION



Why Substitute BMI with Calf Circumference?Why Substitute BMI with Calf Circumference?


 

In some clinical settings, it is difficult to get In some clinical settings, it is difficult to get 
weight and height measures   weight and height measures   
(bed(bed--bound persons, amputees) bound persons, amputees) 


 

In some cultures, weight is not a common In some cultures, weight is not a common 
health measurehealth measure


 

Calf circumference is easy & quick optionCalf circumference is easy & quick option

簡報者
簡報註解
The next step was to determine an acceptable alterate for individuals who cannot be weighed or measured such as those who are immobile or bed-bound. When BMI is not available, the MNA-SF loses much of its validity.  This is also a problem in some cultures where weight is not a common concept and measurements are unavailable.  



Therefore, the group wanted to use an alternative body composition measurement in place of BMI, when height or weight were unavailable.



There are 2 other anthropometric measures in the MNA, Mid Arm Circumference (MAC) and Calf Circumference (CC).  Both are quick and easy to obtain, but CC ranked higher than MAC in testing.     



MNAMNA®®--SF Using Calf SF Using Calf 
Circumference MeasurementsCircumference Measurements

Rank Questions on 
MNA 
Forms

Sensitivity Specificity Spearman’s 
correlation 
with long-

 form MNA

Youden-Index

1 B-C-D-E-N-R 0.86 0.84 0.86 0.70

2 A-B-C-D-E-R
“CC-MNA-

 SF”*

0.85 0.84 0.86 0.70

3 A-B-D-E-N-R 0.80 0.90 0.86 0.70

*Calf Circumference question used instead of BMI
Bauer, et al. 2009, IANA

簡報者
簡報註解
This graph shows the combination of questions on the MNA that ranked the highest for sensitivity – out of 4290 possible combinations – when BMI was not used.

This shows that using calf circumference instead of BMI was an acceptable alternative.  The MNA-SF with Calf Circumference gives identical results that are in high agreement with the full MNA.

A Youden-Index of > 0.7 indicates good diagnostic accuracy.



(Researchers took the questions with the most strengths when deciding which combinations to test.  They also selected questions from each category, i.e. body composition, dietary intake, etc.)



(NOTES IN CASE OF QUESTION:

The highest ranking combination on this slide used “mode of feeding – Question N” to replace “Appetite loss – Question A”.  However, this combination scored lower on number of correct classifications (77% vs. 80%), so the second highest ranking combination was selected.



The score for the CC in the revised MNA-SF was changed from one point to three points to have a total score of 14 as the original MNA-SF
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簡報者
簡報註解
Next, the 3 scoring categories obtained in the MNA-SF (with the BMI question) were then compared with those obtained with the full MNA.



These next 2 slides graphically represents the correlation between the revised MNA-SF and the full MNA scores as a bubble plot



Results showed 79.7% correct classifications, and no complete misclassifications by two categories.  
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簡報者
簡報註解
Using the MNA-SF including Calf Circumference instead of BMI, the same comparison was done with the full MNA.  

There were 72.7% correct classifications and no complete misclassification by two categories.  



This analysis shows that the 3 Malnutrition Indicator Scoring categories from the full MNA could be used by the new MNA-SF, with either the BMI or CC question. 



Therefore, the revised MNA-SF has the same 3 classifications as the full MNA.  They are:

12 – 14 points: Normal Nutritional Status

8 – 11 points: At Risk of Malnutrition

0 – 7 points: Malnourished. 









CutCut--off points for the MNAoff points for the MNA®®--SFSF


 

Like the full MNALike the full MNA®®, could the MNA, could the MNA®®--SF  SF  
distinguish between patients who were:distinguish between patients who were:

MalnourishedMalnourished

At risk for malnutritionAt risk for malnutrition

Well nourishedWell nourished

簡報者
簡報註解
The next question the researchers wanted to know was whether the MNA-SF, like the full MNA, could classify patients as malnourished vs. those who at risk for malnutrition vs. those who were well nourished.



The original MNA-SF had only 2 cut-off points: 

12 points or greater  indicated  Normal Nutritional Status

11 points or less      indicated Possible Malnutrition;    



However, it did not distinquish the truly malnourished.  



Establishing the patient was malnourished required the full MNA to be completed.



Therefore, the goal of the next part of the study was to determine if it was statistically possible to use 3 cut-off points that could classify malnutrition and maintain acceptable sensitivity and specificity







ROC Analysis for Upper Cut-point of MNA®®-SF

Upper cut-point 
optimized for sensitivity

Used full MNA®®

 
as 

reference: 

well-nourished vs.          
at risk/malnourished

Cut-point at eleven points: sensitivity 89.3%, specificity 
81.8%, area under the curve 0.94

X

Bauer et al, 2009

簡報者
簡報註解
ROC-analyses were done to determine if the three Malnutrition Indicator Scoring categories from the full MNA (i.e.: Normally nourished, at risk of malnutrition, malnourished) could be adopted to the new MNA-SF 



The upper cut-off point was optimized for sensitivity using the full MNA as a reference. 



At a cut point of 11, the sensitivity was 89% and the specificity was 82%.  The area under the curve was 0.94.







Lower cut-point 
optimized for 
specificity

Used full MNA®®

 
as 

reference: 

well-nourished/at 
risk vs. malnourished

Cut-point at eight points: sensitivity 85.2%, specificity 
94.3%, area under the curve 0.97

ROC Analysis for Lower Cut-point of MNA®®

 
-SF

X

Bauer et al, 2009

簡報者
簡報註解
A second ROC-analysis was done, this time looking at the lower cut-off point.  The lower cut-point was optimized for specificity, again using the full MNA as a reference. 



Specificity is the extent to which a test gives negative results in those that are free of the disease.  The higher the specificity of a nutrition screening tool, the fewer well-nourished people are labeled as at nutrition risk.  The fewer resources are wasted on those who need no intervention. 



At a cut point of 8, the sensitivity was 85% and the specificity was 94%.  The area under the curve was 0.97.









MNA®® International InitiativeInternational Initiative 
OutcomesOutcomes

Drawbacks of old Drawbacks of old 
MNAMNA--SFSF

Outcomes of new Outcomes of new 
MNAMNA--SFSF

 Time consumingTime consuming 

 

Quick, standQuick, stand--alone          alone          
validated tool validated tool 

Height and weight not   Height and weight not   
always availablealways available

CalfCalf--circumference valid circumference valid 
alternative when height/weight alternative when height/weight 
unavailableunavailable

Did not identify Did not identify 
malnourished without full malnourished without full 
MNA MNA 

3 cut3 cut--off points identify off points identify 
malnourished and allows malnourished and allows 
direct movement from direct movement from 
screening to intervention screening to intervention 

簡報者
簡報註解
Summarizing the outcomes of the MNA International Initiative,



It was time consuming to complete the full MNA-SF to determine if a client was malnourished;  Now, the revised MNA is a valid stand-alone tool that can quickly identify a malnourished patient in 5 minutes.



The old MNA-SF was not valid when height or weight were unavailable;  The revised MNA can use the Calf Circumference instead of the BMI if the height or weight is unavailable to identify the malnourished with acceptable sensitivity and specificity.



The old MNA-SF had only two cut-off points and could only identify the normally or well nourished elderly.  You had to complete the full MNA to identify the malnourished;  The revised MNA-SF has 3 cut-off points and identifies the malnourished – without completing the full MNA.  This allows for direct movement from screening to intervention.  



 



www.mna-elderly.com



Height MeasurementHeight Measurement

Demispan

Knee Height






 

Place subject sitting with left leg hanging loosely Place subject sitting with left leg hanging loosely 
or standing with their weight evenly distributed or standing with their weight evenly distributed 
on both feeton both feet


 

Have them roll up their trouser leg to uncover Have them roll up their trouser leg to uncover 
calfcalf


 

Wrap tape measure around calf at a right angle Wrap tape measure around calf at a right angle 
at the widest part & take measurementat the widest part & take measurement


 

Repeat above and below to ensure you have the Repeat above and below to ensure you have the 
widest part of calfwidest part of calf

Measuring Calf CircumferenceMeasuring Calf Circumference 
(in cm)(in cm)



MNA MNA ®®
 

--SF (Chinese)SF (Chinese) MNA MNA ®®
 

--Full Form (Chinese)Full Form (Chinese)





J Bauer, MNA Proceedings IAGG 2009



Nutrition Intervention Nutrition Intervention preventsprevents wt losswt loss

• 80 patients;75+ year old, at risk of 
malnutrition (MNA< 23.5).

• 2 month  oral supplementation
• 2 servings/d 500 kcal / 21g pro

Gazzotti C et al., Age & Ageing 2003;32:321-325

days
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Conclusion:
Use of daily oral supplementation 

during & after hospitalization 
maintains body wt and 

 
MNA 

score in patients at risk of 
malnutrition 



MNAMNA®® use in Longuse in Long--term Careterm Care

14%

53%
67%

•Ideal for use in long-term care

•Population 65+

•High risk of nutritional problems

•Should be part of nursing admission history

•Routine part of Comprehensive Geriatric Assessment 

•Electronic medical record

•Routine screening by dietitians and geriatrians

•Should be repeated frequently

•Well Nourished: every 3 months

•At risk: every 3 months unless signs of weight loss

•Malnourished: monthly





MNAMNA®® in Community Carein Community Care

6%

32%
38%

•Easy to use for community nurses, dietitians and family doctors

•Good tool to use at health fairs to raise awareness of nutrition issues in 
elderly

•Lower prevalence of nutritional risk

•Study done in community physicians demonstrated rise in MNA in 
malnourished elderly



0%

20%

40%

60%

80%

100%

Baseline 3 months 6 months 9 months 12 months

% patients

12

14

16

18

20

MNA score

Oral supplementation, group 1 Oral supplementation, group 2

Adjusted MNA score, group 1 Adjusted MNA score, group 2

Adjusted nutritional status as a function of time & ONS

Arnaud-Battandier, et al, Clin Nutr 2004

• Observational, prospective, 
cohort study with a 12 month 
follow up in 90 practitioners in 
France

• Two groups of MDs selected on 
historical prescribing practice

• Group 1 = low freq use of ONS 
• Group 2 = high freq use of ONS

• Higher % patients with higher     
MNA scores and on ONS in  
Group 2 over time

簡報者
簡報註解
Use of ONS in malnourished elderly patients living in the community:� A pharmaco-economic study

Observational, prospective, cohort study with a 12 month follow up in 90 practitioners in France

Two groups of MDs selected on historical prescribing practice

Group 1 - rare prescribing of ONS

Group 2 - frequent prescribing of ONS

MNA completed at start of study





Group 1 = 185 Group 2 = 193

Group 1 = low freq use of ONS

Group 2 = high freq use of ONS

Baseline MNA. All MNA 23.5 or less

Followed for 1 year

Bars show patients who actually received ONS in each group

Excellent compliance (80%/81%) completed study

Arnaud-Battandier, et al, Clin Nutr 2004





Case studyCase study-- Mrs. LeeMrs. Lee


 
Mrs. Lee is a 75Mrs. Lee is a 75--yearyear--old widow with 2 children. old widow with 2 children. 


 

She is now living in a nursing home. She can She is now living in a nursing home. She can 
feed herself with some assistance by the nursing feed herself with some assistance by the nursing 
aid. aid. 


 

She has fair appetite and has lost about 1.5 kg She has fair appetite and has lost about 1.5 kg 
in the past 3 monthsin the past 3 months


 

Her current weight is 48 kg and her height is 158 Her current weight is 48 kg and her height is 158 
cm with BMI of 19.2. cm with BMI of 19.2. 


 

She is partially mobile and requires the use of She is partially mobile and requires the use of 
wheelchair since she had a stroke about 1 year wheelchair since she had a stroke about 1 year 
ago. ago. 


 

She has stable mood with no major illness and She has stable mood with no major illness and 
mental problems in the past 3 monthsmental problems in the past 3 months



She has fair appetite She has fair appetite 
in the past 3 monthsin the past 3 months 11

She has lost about 1.5 kg in She has lost about 1.5 kg in 
the past 3 monthsthe past 3 months 22

She is partially mobile and She is partially mobile and 
requires the use of wheelchairrequires the use of wheelchair 11

She has stable mood with no major She has stable mood with no major 
illness in the past 3 monthsillness in the past 3 months 22

She has no major mental healthShe has no major mental health
problems in the past 3monthsproblems in the past 3months 22

Her current BMI is 19.2Her current BMI is 19.2 11

Total score = 9 out of 14Total score = 9 out of 14
= at risk of malnutrition= at risk of malnutrition

Case studyCase study-- Mrs. LeeMrs. Lee



1. Total score = 9 out of 141. Total score = 9 out of 14
= at risk of malnutrition= at risk of malnutrition

2. Weight loss of 1.5 kg in the past 3 months2. Weight loss of 1.5 kg in the past 3 months

Case studyCase study-- Mrs. LeeMrs. Lee



www.mna-elderly.com

http://www.mna-elderly.com/


IAGG 2009 proceedingsIAGG 2009 proceedings



Kaiser et al. Clin Nutr 4( suppl 2):113; 2009



Take home messagesTake home messages


 
Malnutrition is highly prevalent in the elderly populationMalnutrition is highly prevalent in the elderly population



 
A recent international database reconfirms that the A recent international database reconfirms that the 
original MNAoriginal MNA®®--SF is a well validated screening tool and SF is a well validated screening tool and 
can be used standing alone.can be used standing alone.



 
When BMI cannot be obtained, calf circumference may be When BMI cannot be obtained, calf circumference may be 
substituted to complete the 6substituted to complete the 6--item MNAitem MNA®®--SFSF



 
The MNAThe MNA®®

 
remains the most well validated and primary remains the most well validated and primary 

nutrition screening tool for the elderly.nutrition screening tool for the elderly.



 
Nutrition intervention prevents morbidity and mortality in Nutrition intervention prevents morbidity and mortality in 
the elderly.the elderly.



Thank youThank you

謝謝謝謝



The NestlThe Nestléé Nutrition Institute (NNI) fosters Nutrition Institute (NNI) fosters 

"Science for better Nutrition""Science for better Nutrition"

.. because we are convinced that .. because we are convinced that 
innovative, scienceinnovative, science--based nutrition can based nutrition can 
help enhance the quality of people's lives help enhance the quality of people's lives 
all over the worldall over the world

Our activities focus on information sharing, Our activities focus on information sharing, 
education and trainingeducation and training

NestlNestléé Nutrition Institute (NNI)Nutrition Institute (NNI)

簡報者
簡報註解
2. What is the Nestlé Nutrition Institute (NNI) ?

 

Our Credo states,

The Nestlé Nutrition Institute (NNI) fosters "Science for better Nutrition“

.. because we are convinced that innovative, science-based nutrition can help enhance the quality of people's lives all over the world

 

Our activities focus on information sharing, training and education

 

To that end, the NNI invites health professionals in infant, clinical and performance nutrition to a fruitful exchange of knowledge and nutrition expertise.







What are the physiological changes What are the physiological changes 
with aging?with aging?



 

Changes in Body CompositionChanges in Body Composition


 

Declining muscle massDeclining muscle mass


 

Increasing fat mass Increasing fat mass 


 

Declining bone densityDeclining bone density



 

Changes in Cognitive FunctionChanges in Cognitive Function



 

ImmunosenescenseImmunosenescense


 

Less effective immune Less effective immune 
systemsystem



 

Chronic low grade Chronic low grade 
inflammationinflammation







Physiological 
changes

Medical 
diseases

Socio-economic 
situation

Nutritional state of 
the elderly

Individual predisposition

Genes



16.5% of population by 

2050

DOUBLE

Global population 
65+:

• 2000 - 606 Million
• 2050 – 1.9 Billion

簡報者
簡報註解
There is a high prevalence of elderly people in the world and it is growing.

In 2002, just over 7% of the world  population was 65+.

By 2050, it will be 16.5% of the popuation to 1.9 billion – a doubling of the elderly population. 

The growth is faster than any other segment of the population.



The Aging Population by RegionThe Aging Population by Region

Source: World Population Prospects, The 1998 Revision, Volume II: Sex and Age. 
The Population Division, Department of Economic and Social Affairs, United Nations 
Secretariat

Almost 25% of Asian 
population in 2050



Life expectancy in AsiaLife expectancy in Asia


 

Average life expectancy in many Asian countries is Average life expectancy in many Asian countries is 
> 70 years while the world average is 67.2 years> 70 years while the world average is 67.2 years
•• Rank #1 Rank #1 -- Japan has the highest overall life expectancy Japan has the highest overall life expectancy –– 

82.6 years82.6 years
•• Rank #2 Rank #2 –– Hong Kong Hong Kong –– 82.2 years82.2 years
•• Rank #15 Rank #15 –– Singapore Singapore –– 80.0 years80.0 years
•• Rank # 52 Rank # 52 –– Taiwan Taiwan –– 78.0 year 78.0 year 
•• Rank # 65 Rank # 65 -- Malaysia Malaysia --74.2 years74.2 years
•• Rank # 100 Rank # 100 -- Philippines Philippines –– 71.1 years71.1 years
•• Rank # 110 Rank # 110 –– Indonesia Indonesia –– 70.7 years70.7 years
•• Rank #111Rank #111-- Thailand Thailand –– 70.6 years70.6 years

United Nations (2005-2010)
CIA world factbook 2009 



Chronic Disease and MalnutritionChronic Disease and Malnutrition

MG/RSA MRT/ 18.01.10 70

Malnutrition :
• A common consequence of chronic disease
• 38% of community dwelling elderly are at risk of malnutrition or malnourished

Percentage of people age 65 and over who reported 
having selected chronic conditions, by sex, 2005‐2006
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Emphysema

Any cancer Diabetes Arthritis

Percent 
(%)

Men

Women

Note : data are based on a 2-year average from 2005-2006.
Reference population : these data refer to the civilian non-institutionalized population
Source: centers for Disease Control and Prevention, National center for Health Statistics, National Health Interview Survey.

•88% of those aged 65+ have 1 or more chronic conditions
•Average person aged 85+ has 2 – 3 chronic conditions



Malnutrition in the ElderlyMalnutrition in the Elderly

MG/RSA MRT/ 18.01.10 71
Kaiser et al. Clin Nutr 4( suppl 2):113; 2009



Malnutrition Impacts OutcomeMalnutrition Impacts Outcome

MG/RSA MRT/ 18.01.10 72

Schneider SM et al BMJ 2004 Pichard et al.  AJCN 2004
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Nutritional Intervention in Nutritional Intervention in 
the Growing Older Populationthe Growing Older Population

74HCN Global Meeting 2010, Aging Care Platform

"Nutritional interventionNutritional intervention holds the 
promise of mitigating the growing burden 

of chronic disease and disability and 
improving the quality of life of the rapidly 

growing older population. "

Geriatric Nutrition, ed. Morley, Thomas, 2007



OutlinesOutlines


 

Malnutrition in the elderly populationMalnutrition in the elderly population


 
Nutrition screening and intervention for the Nutrition screening and intervention for the 
elderly populationelderly population


 

Introduction of Mini Nutrition Assessment Introduction of Mini Nutrition Assessment 
(MNA(MNA®®))


 

Application of Application of Mini Nutrition Assessment Mini Nutrition Assessment 
(MNA(MNA®®) ) in different settingsin different settings


 

Mini Nutrition Assessment (MNAMini Nutrition Assessment (MNA®®) resources) resources
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