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Abstract: Objectives: The Mini-Nutritional Assessment Short Form (MNA-SF) may be insufficient for screening and assessing the 
nutritional status of community-dwelling older adults.  We modified MNA-SF to improve the ability for discriminating those at 
risk of malnutrition. Setting and participants: 123 community-dwelling elderly Japanese. Methods: Nutritional status was examined 
by the subjective global assessment (SGA), the geriatric nutritional risk index (GNRI) and MNA-SF.  The reference standard for 
the diagnosis of “at risk of malnutrition” was composed from the SGA and GNRI.  Specific factors associated with malnutrition 
in community-dwelling older adults were extracted from a literature survey and classified by a principal component analysis.  A 
new 8-item MNA-home was constructed by adding two items from these components to the MNA-SF and compared with the 
MNA-SF by applying a receiver operating characteristic (ROC) curve. Results: Among the various potential MNA-home scores, 
the ROC curve revealed that the MNA-SF plus two items, namely an inability to prepare own meals and no motivation to go out, 
produced the largest area under the curve (AUC), this value being greater than that from the MNA-SF.  The score of MNA-home 
was significantly correlated with serum albumin and hemoglobin, although the score of MNA-SF was not.  The cutoff value for 
predicting at risk of malnutrition was <14 in the MNA-home. Conclusion: The new MNA-home had a better discriminating ability 
than the MNA-SF to identify those at risk of malnutrition in community-dwelling older adults.  A subsequent long-term study is 
necessary to validate this MNA-home for correctly discriminating community-dwelling older adults at risk of malnutrition.  
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Introduction 

The number of people aged 65 and over in Japan 
has been increasing for the recent 20 years, resulting in 
the pace of aging being the highest among any other 
country in the world (1).  The rising medical cost caused 
by this increase of elderly people prompted the Japanese 
government to develop a policy of substituting a long 
hospital stay by a community-based service.  This policy 
has been achieved by long-term care insurance (LTCI) 
that was introduced in 2000 to support the elderly 
population by integrating health care services and social 
support services (2).  However, a number of problem 
has become apparent since this long-term care system 
was introduced.  First, many elderly people are insisting 
to return to their homes without satisfactory health care 
support.  Second, the main caregivers have been family 

members, and there are consequently a considerable 
number of cases of care for the elderly by the elderly.  
Third, the number of elderly living alone has been 
increased to 11% for males and 20% for females (1).  
Among these people living alone, many have limited 
contact with other people or have no person that they can 
rely on.    

It had been thought that community-dwelling elderly 
people do not tend to be malnourished when compared 
with other situations.  A meta-analysis has shown that 
the prevalence of malnutrition or at risk of malnutrition 
was 37.7% when evaluated by the Mini-Nutritional 
Assessment (MNA) in community dwellers with a mean 
age of 79.3 yrs (3).  This percentage of malnutrition or at 
risk of malnutrition is much lower than that for elderly in 
hospitals (86.0%), nursing homes (67.2%) or rehabilitation 
(91.7%) settings for a similar age.  In Japan, however, the 
prevalence of a poor nutritional status is more common, 
as 60-72% of the elderly living in a community setting 
have suffered from malnutrition or at-risk of malnutrition 
(4-6).  The factors associated with malnutrition in the 
community-living elderly were similar but not equal 
to those living in hospitals and nursing homes.  The 
conditions of physical health, comorbidity, anorexia 
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and psychological problems seem to be most common 
causes of malnutrition for both community-dwelling 
and institutionalized elderly.  However, the community-
dwelling elderly have other specific problems associated 
with daily living at home, including food insecurity, 
human relationships, psychiatric problems and 
inadequate care (7-14).  These circumstances are resulting 
in increasing demands for nutritional screening and 
assessment in community-dwelling elderly.

The MNA is a tool specifically developed for assessing 
the nutritional status of elderly people (15-16).  The 
MNA comprises 18 items presenting an anthropometric 
assessment, general assessment, dietary assessment and 
subjective assessment, and the first six items have been 
used for screening people with undernutrition as the 
MNA-short form (SF) (17).  This MNA-SF was revised 
in 2009 and proposed as a stand-alone nutritional 
screening tool by adapting three categories of nutritional 
classification: well-nourished, at risk of malnutrition 
and malnutrition (18).  While MNA-SF was developed 
in Western countries for assessing nursing home and 
hospital-bound elderly people, it has been accepted that 
a revised MNA-SF can be applicable to a population of 
community-dwelling elderly (19) and can also be used in 
Japan (20) and Taiwan (21) by modifying its cutoff point.  

However, MNA-SF does not include items related to 
the foregoing nutritional risks in community-dwelling 
elderly people.  If MNA-SF were to be further modified 
by incorporating these specific nutritional risks, the 
discriminating ability for those at risk of malnutrition 
by this nutritional screening tool may be increased.  We 
attempt in the present study to modify the MNA-SF by 
including two new items associated with the specific 
nutritional risks encountered by community-dwelling 
older adults.

Methods

Subjects

One hundred and twenty-nine community-dwelling 
elderly Japanese living in Tokyo, Shizuoka and Kochi 
prefectures (26 men and 103 women; age 81.0 ± 8.3 
yr, range 60 – 98 yr) were enrolled in this study.  Any 
subjects diagnosed with acute infection, cancer or renal 
failure and those who could not take food by the mouth 
were excluded from the study (n=6).  The remaining 123 
subjects were eligible for the analysis (Table 1).  All the 
subjects have been receiving various home care services 
based on public LTCI.  Their care needs were graded into 
seven levels (support level 1, support level 2, care level 1, 
care level 2, care level 3, care level 4 and care level 5).  The 
study protocol was approved by the ethics committee of 
the University of Shizuoka.  Written consent was obtained 
from all participants or their legal proxies.  

Anthropometric and serum biochemical 
measurements

Weight and height were measured for calculating the 
body mass index (BMI, kg/m2).  The weight (kg) was 
measured with a portable digital scale and the height 
(m) was measured by a portable stadiometer.  Those 
subjects who could not stand up were measured for their 
recumbent length by a steel measuring tape between two 
plates placed against the heel and the top of the head (22).  
The self-reported height was also used in some cases (22).

A blood sample was taken from each subject at the 
regular health check, and serum albumin was measured 
for calculating the geriatric nutritional risk index (GNRI)

Nutritional assessment

Subjective global assessment (SGA), GNRI and MNA-
SF were examined in all participants.  SGA is a valid 
nutritional assessment tool that has been found to be 
highly predictive of the nutrition-associated clinical 
outcome (23).  The SGA grade was classified into three 
levels on the basis of the subject’s history and physical 
examination: level A, well-nourished; level B, moderately 
malnourished; level C, severely malnourished.  

GNRI is a very simple and objective method for 
screening the nutritional status of elderly people (24).  It 
can be calculated by a simple equation in which only 
three nutritional variables, serum albumin, actual body 
weight and ideal body weight, are used:

GNRI = [1.489×albumin (g/L)] + [41.7×(weight/ideal 
weight)]

The weight/ideal weight term is set to unity (1) when 
the weight exceeds the ideal weight in this equation.  
These GNRI values were applied to define four grades 
of nutritional level in the present study, similar to the 
original classification: level 1, no risk of malnutrition 
(GNRI >98); level 2, low risk of malnutrition (GNRI 92 to 
≤98); level 3, moderate risk of malnutrition (GNRI 82 to 
<92); level 4, major risk of malnutrition (GNRI <82).

MNA-SF has also proven to be a simple, non-invasive 
and valid screening tool for malnutrition in elderly 
people (17-19).  It comprises six questions chosen from the 
long form of MNA for identifying individuals at risk of 
malnutrition.  The maximum possible score of the MNA-
SF assessment is 14.  The cutoff point for being at risk of 
malnutrition might be different between Western and 
Asian populations.

These nutritional assessments were performed by one 
well-trained dietitian.

Factors associated with malnutrition in 
community-dwelling older adults

A systematic literature search was performed to 
identify all relevant articles in which the specific factors 
associated with malnutrition in elderly community-
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dwelling subjects were included.  The bibliographic 
databases, PubMed and Igaku Chuo Zasshi, were 
searched from their inception to October 31, 2015.  
Search terms expressing “malnutrition” were used in 
combination with search terms for “community-dwelling 
and home-bound elderly”. The references of the identified 
articles written in English and Japanese were searched for 
relevant publications.

Nine items associated with malnutrition in community-
dwelling elderly people were found in these references, 
after excluding items included in the questions of the 
original MNA-SF.  These nine items were 1) inability to 
obtain preferred foods(7, 8), 2) no helper to cook meals (7, 
8), 3) inability to prepare own meals (7, 8), 4) no person to 
eat with (8), 5) feeling of isolation (9), 6) no motivation to 

go out (10), 7) low income (11-13), 8) insufficient care by 
caregivers (11, 14), and 9) long distance to grocery stores 
(8). 

The participants were interviewed by using an 
interview form containing these 9-item questions.  The 
answers were selected according to three scales: 1, 
always; 2, sometimes; 3, never or 1, agree; 2, neutral; 3, 
disagree.

The development of the MNA-home and 
statistical analyses 

A principal component analysis was performed to 
classify these nine new items associated with malnutrition 
in community-dwelling elderly people.  The number 
of components was determined by considering the 
eigenvalues, scree test and their interpretability. 

We chose to develop a new nutritional screening tool 
called MNA-home to identify those subjects most at 
risk of malnutrition among the community-dwelling 
elderly by modifying the MNA-SF.  Two or three items 
were chosen from the results of the principal component 
analysis and added to the MNA-SF.  Each item was 
chosen from the components elicited from the principal 
component analysis.  

A receiver operating characteristic (ROC) curve was 
generated for various MNA-home candidates to find the 
best combination of items added to the MNA-SF.  The 
reference standard was created from the combination of 
SGA, a subjective nutritional assessment, and GNRI, an 
objective nutritional risk assessment.  Since the MNA-
home would be a nutritional screening tool capable 
of identifying community-dwelling elderly at risk of 
malnutrition, the community-dwelling elderly at risk 
of malnutrition in the reference standard was defined 
to include either the SGA grade of levels B and C or 
the GNRI grade of levels 2, 3 and 4 (the joint criterion 
by GNRI and SGA).  The area under the curve (AUC) 
for ROC indicates the probability of discriminating a 
nutritional risk.  Various potential MNA-home candidates 
incorporating several new items were examined in the 
ROC curve, and one of them with the largest AUC value 
was finally selected as the MNA-home.  The cutoff risk 
point for nutrition was determined by using the ROC 
curve.  The sensitivity, specificity, accuracy, Youden 
index (YI, sensitivity + specificity – 1), positive predictive 
value (PPV) and negative predictive value (NPV) were 
calculated at various threshold values for both MNA-
SF and MNA-home by comparing with the reference 
standard.

Each variable is presented as the mean ± SD.  
Differences between groups were determined by 
an analysis of variance or the chi-squared test.  The 
validity of MNA-home was evaluated by comparing the 
correlation between the anthropometric and biochemical 
nutritional variables and MNA-home or MNA-SF, using 
Spearman’s correlation coefficient.  A p-value of less than 

Table 1
Patients’ characteristics

Total Malnourished  
or at risk of 

malnutrition

Well-
nourished

p

Number of subjects   123 82 41

Gender                                                         <0.05

  Men/Women 25/98 21/61 4/37

Age (years) 81.1 ± 8.3 81.7 ± 8.6 79.8 ± 7.5 NS

BMI (kg/m2) 20.9 ± 4.9 19.7 ± 3.6 22.4 ± 3.3 <0.001

TP (g/dl) 6.7 ± 0.7 6.6 ± 0.7 6.9 ± 0.6 <0.05

Alb (g/dl) 3.7 ± 0.6 3.5 ± 0.5 4.2 ± 0.3 <0.001

TC (mg/dl) 184 ± 37 177 ± 35 197 ± 38 <0.01

TG (mg/dl) 119 ± 61 110 ± 62 137 ± 55 <0.05

Glucose (mg/dl) 116 ± 46 112 ± 39 123 ± 60 NS

HbA1c (NGSP, %) 5.5 ± 1.1 5.4 ± 0.7 5.7 ± 1.5 NS

Hb (g/dl) 11.9 ± 1.8 11.4 ± 1.8 13.0 ± 1.3 <0.001

GNRI score (n, %)                            <0.001

  >98 44 (35.8) 3 (3.6) 41 (100)

  98≥, ≥92 35 (28.5) 35 (42.7) 0 (0)

  92>, ≥82 26 (21.1) 26 (31.7) 0 (0)

  82> 18 (14.6) 18 (22.0) 0 (0)

SGA score (n, %)                    <0.001

  rank A 83 (67.5) 42 (21.2) 41 (100)

  rank B 32 (26.0) 32 (39.0) 0 (0)

  rank C 8 (6.5) 8 (9.8) 0 (0)

Care-needs level (n, %)                                             NS

Support required 1 3 (2.4) 3 (3.7) 0 (0)

Support required 2 12 (9.7) 6 (7.3) 6 (14.6)

Care level 1 22 (17.9) 18 (22.0) 4 (9.8)

Care level 2 27 (22.0) 15 (18.3) 12 (29.3)

Care level 3 27 (22.0) 15 (18.3) 12 (29.3)

Care level 4 13 (10.6) 12 (14.6) 1 (2.4)

Care level 5 19 (15.4) 13 (15.8) 6 (14.6)

Data are expressed as the mean±SD.  Nutritional status was determined by the 
joint criterion made from GNRI and SGA.
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0.05 was considered statistically significant.  All statistical 
analyses were performed by SPSS ver. 20 (IBM, Tokyo, 
Japan).

Results

The participants were classified into two groups 
according to the joint criterion made from SGA and 
GNRI; community-dwelling elderly with good nutrition 
and those with malnutrition or at risk of malnutrition 
(Table 1). Most of the individual variables, including 
the anthropometric and biochemical variables, were 
significantly lower in the subjects with malnutrition 
or those at risk of malnutrition.  Furthermore, the 
values for BMI, serum albumin, total cholesterol and 
hemoglobin in the subjects with malnutrition or those at 
risk of malnutrition suggest that this classification was 
reasonable as a reference standard for evaluating the 
MNA-home in this study.   

Table 2
Classification of factors associated with malnutrition 
in community-dwelling elderly people by a principal 

component analysis

Component

                              1 2 3 4

No helper to cook meals    0.84 - - -

Inability to prepare own meals      -0.84 - - -

No person to eat with 0.70 - - -

Inability to obtain preferred foods - 0.60 -0.54 -

No motivation to go out - 0.57 - 0.55

Long distance to grocery stores - 0.57 - -

Feeling of isolation - -0.53 0.53 -

Low income - - 0.66 -

Insufficient care by caregivers - 0.52 - -0.63

Eigenvalue                                              2.22 1.85 1.21 1.01

These nine items associated with malnutrition in community-dwelling elderly 
people were found by the reference survey.  A coefficient less than ±0.5 is 
represented by a dash for simplicity.

 
The principal component analysis demonstrated that 

the nine items specifically associated with malnutrition 
in community-dwelling elderly people could be classified 
into four components (Table 2).  Since the scree plot 
showed that the eigenvalue of the first two components 
was relatively high, the potential MNA-home scores 
were selected as MNA-SF supplemented with two items 
chosen from these factors, each item being chosen from 
different components.  Among these potential MNA-
home scores, the ROC curve analysis revealed that MNA-
SF plus 2 items, “inability to prepare own meals” and “no 
motivation to go out”, had the largest AUC value when 
the above-mentioned reference standard was applied, 
this AUC value being larger than that of MNA-SF (Fig. 
1).  This result suggested that the new 8-item MNA-home 

score (Table 3) would offer better ability to identify the 
nutritional risk in community-dwelling elderly people 
than the MNA-SF.

The various cutoff points for discriminating those 
elderly persons at risk of malnutrition were derived from 
these ROC curves of MNA-home and MNA-SF (Table 
4).  The sensitivity, specificity, accuracy, YI, PPV and 
NPV data were compared between various threshold 
values for both MNA scores in predicting those at risk 
of malnutrition evaluated from the joint criterion by 
SGA and GNRI.  Since both the MNA-SF and MNA-
home would be used as nutritional screening tools, high 
sensitivity was given priority over high specificity.  The 
cutoff values for predicting those at risk of malnutrition 
were considered best with 12 points in the MNA-SF and 
14 points in MNA-home.  This means that the elderly who 
scored less than 12 in the MNA-SF or less than 14 in the 
MNA-home would be considered at risk of malnutrition.
	

Table 3
New 8-item MNA-home for community-dwelling 

elderly people

A. Has food intake declined over the past 3 months due to loss of appetite, 
digestive problems, or chewing or swallowing difficulties?

 0 = severe decrease in food intake, 1 = moderate decrease in food intake, 

2 = no decrease in food intake

B. Weight loss during the last 3 months

 0 = weight loss greater than 3 kg (6.6 lbs), 1 = does not know, 2 = weight loss 
between 1 and 3 kg (2.2 and 6.6 lbs), 3 = no weight loss

C. Mobility

 0 = bed or chair bound, 1 = able to get out of bed / chair but does not go out,

 2 = goes out

D. Has suffered psychological stress or acute disease in the past 3 months?

 0 = yes, 2 = no

E. Neuropsychological problems

 0 = severe dementia or depression, 1 = mild dementia, 2 = no psychological 
problems

F. Body mass index (BMI: weight in kg /height in m2)

0 = BMI less than 19, 1 = BMI 19 to less than 21, 2 = BMI 21 to less than 23

 3 = BMI 23 or greater

G. Cooking (new item)

 0 = unable to prepare own meals, 1 = sometimes prepares own meals, 2 = 
prepares own meals everyday

H. Motivation to go out (new item)

 0 = no motivation, 1 = sometimes, 2 = almost everyday
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The Spearman correlation coefficients (r) of the score 
for each MNA with age, BMI and nutritional-related 
biochemical variables were compared between the MNA-
SF and the MNA-home (Table 5).  The score for MNA-
home was significantly correlated with serum albumin 
and hemoglobin, while the score for MNA-SF was not 
correlated with these values.   

Table 5
Spearman correlation coefficients of MNA-SF or MNA-
home with age, BMI and nutritional-related biochemical 

variables

                                                      r p

MNA-SF Age                -0.15 NS

BMI 0.78 <0.001

Albumin 0.15 0.090

Total cholesterol -0.05 NS

Triglycerides 0.12 NS

Glucose 0.33 <0.001

Hemoglobin 0.15 NS

MNA-home Age -0.13 NS

BMI 0.70 <0.001

Albumin 0.27 0.003

Total cholesterol 0.02 NS

Triglycerides 0.18 NS

Glucose 0.27 0.002

Hemoglobin 0.20 0.028

P-values less than 0.1 are shown in this table.

Figure 1
Receiver operating characteristic (ROC) curve for the 

MNA-SF and MNA-home as compared with the joint 
criterion for being at risk of malnutrition made from 

GNRI and SGA.  Areas under the curve were 0.795 for 
MNA-home (green line) and 0.744 for MNA-SF (blue line)

Discussion

We developed in the present study a modified MNA-
SF named MNA-home for Japanese community-dwelling 
elderly by adding two items to the original MNA-SF.  
This new 8-item MNA-home had higher discriminating 
ability for the community-dwelling elderly at risk of 
malnutrition than MNA-SF when the reference standard 
of “at risk of malnutrition” was determined by the 
combination of SGA and GNRI.  

There is no accepted standard for the nutritional 
assessment of community-dwelling elderly people, so 
we merged the results of SGA and GNRI to devise a 
reference standard for those at risk of malnutrition.  We 
consider elderly people to be at risk of malnutrition if 
either the SGA grade was at level B or C, or the GNRI 
grade was at level 2, 3 or 4 (GNRI≤98).  This method 
is similar to that previously suggested by Pablo et al. 
(25) and Poulia et al. (26).  SGA includes information 
on weight loss, a change in dietary intake, symptoms 
from the gastrointestinal tract and functional capacity, 
all of which were evaluated by the subjective assessment.  
SGA has been proven to be a reliable way for estimating 
a nutrition-related clinical outcome.  Recent literature 
has demonstrated SGA to be a similar or superior tool 
for nutritional diagnosis in both surgical and clinical 
patients when compared with anthropometric and 
laboratory data analyses (27).  Other instruments, 
however, might be as capable as or more capable than 
SGA as a screening tool in detecting important changes in 
nutritional status related to the occurrence of a worsening 

Table 4
Diagnostic characteristics of MNA-SF and MNA-home 

for being at risk of malnutrition relative to the joint 
criterion by GNRI and SGA

                               Threshold of MNA-SF score

                                                       <9 <10 <11 <12 <13

Sensitivity    0.439 0.610 0.780 0.841 0.939

Specificity 0.829 0.756 0.610 0.415 0.171

PPV 0.720 0.714 0.667 0.590 0.531

NPV 0.596 0.660 0.735 0.723 0.737

YI 0.268 0.366 0.390 0.256 0.110

Accuracy 0.569 0.634 0.715 0.691 0.675

                               Threshold of MNA-home score

                                                      <11 <12 <13 <14 <15

Sensitivity    0.537 0.671 0.793 0.841 0.927

Specificity 0.902 0.805 0.659 0.488 0.317

PPV 0.846 0.775 0.699 0.622 0.576

NPV 0.661 0.710 0.761 0.754 0.813

YI 0.439 0.476 0.452 0.329 0.244

Accuracy 0.650 0.707 0.732 0.715 0.699

PPV, positive predictive value; NPV, negative predictive value; YI, Youden 
index.
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clinical outcome (27). On the other hand, GNRI has been 
calculated only from objective information, including 
body weight, height and serum albumin (24), and has 
been proposed and investigated for predicting nutrition-
related complications (28).  We therefore presume the 
combination of SGA and GNRI to be a better reference 
of nutritional status than each separate tool that may be 
associated with the clinical outcome.  We did not use the 
full version of MNA as a reference standard because it 
has similar problems, as MNA-SF does not include the 
nutritional issues that are specifically associated with 
community-dwelling elderly people.

Two items, “inability to prepare own meals” and 
“no motivation to go out”, that were added to MNF-SF 
were chosen by the principal component analysis from 
nine items that might potentially be associated with 
malnutrition in community-dwelling elderly people.  
These 9 items, namely an inability to obtain preferred 
foods, no helper to cook meals, inability to prepare 
own meals, no person to eat with, feeling of isolation, 
no motivation to go out, low income to buy sufficient 
foods, insufficient care service, long distance to grocery 
stores, do not seem to be specific to Japanese community-
dwelling elderly persons, and are also common among 
the elderly living in westernized countries, where the 
number of elderly living alone in the community has been 
increasing during the most recent one or two decades 
(29).  The two chosen and added items are considered 
reasonable in the case of community-dwelling elderly 
people from the author’s perspective as a home-visiting 
dietitian.  The ability to prepare own meals is essential for 
the community-dwelling elderly persons for survival or 
maintaining a favorable nutritional status in cases of the 
meal delivery service or home-cooking service by helpers 
not being fully developed.  Furthermore, no motivation 
to go out implies social withdrawal and isolation which 
may be one of the symptoms of depression and has been 
recognized to be associated with the development of 
malnutrition (10).

The MNA-home has been developed for screening 
community-dwelling elderly persons at risk of 
malnutrition.  This nutritional screening tool is intended 
for use by health-care professionals like public health 
nurses and dietitians when they visit the elderly at home.  
It therefore needs to be easily applied, and sensitivity 
should be given priority over specificity since more 
detailed nutritional assessment will follow.  In this 
respect, it was appropriate for the optimal cutoff points 
for MNA-SF and MNA-home as nutritional screening 
tools to respectively be 12 and 14, whereas the accuracy of 
these cutoff points was one step lower than each maximal 
value.  

We finally compared the predictive ability of both the 
MNA-SF and MNA-home for age, BMI and nutritional-
related biochemical variables, since these parameters 
have been widely used to evaluate nutritional status.  
The result that the MNA-home only showed a significant 
correlation with serum albumin and hemoglobin suggests 

that MNA-home would offer more ability to predict 
malnutrition than MNA-SF.

Modifying MNA or adjusting the cut-off point has been 
attempted to improve the discriminating ability to find 
subjects with malnutrition or those at risk of malnutrition.  
Since the MNA was created and developed in Western 
countries, such a method and the selected cut-off points 
might not be applicable to Asian populations without 
any change because of cultural and anthropometric 
differences between them.  Minor modification or 
adjustment has been therefore attempted to make the 
original MNA applicable to an Asian population (20, 21).  
However, our modification from MNA-SF to MNA-home 
in the present study was intended to correct the missing 
aspects of the MNA-SF, especially for community-
dwelling elderly persons, so that this modification might 
also be useful in Western countries.  

There are some limitations to the results of the present 
study.  First, the sample was small and the subjects 
were only recruited from three areas of Japan.  Since 
the life style, dietary habits, comorbidity and public 
service for the community-dwelling elderly are different 
between regions, the results might be flawed by potential 
sampling bias.  However, the mean ± SD value of MNA-
SF was 9.4 ± 2.4, and the prevalence of being at risk 
of malnutrition and being malnourished was almost 
the same at 65.0% by MNA-SF and 64.2% by MNA-
home, similar to the results of other previous studies on 
Japanese community-dwelling elderly people (4-6).  It 
was also anticipated that the present study would help 
to develop the MNA-home by a cross-sectional design.  
A long-term follow-up study investigating mortality, 
morbidity or hospitalization is necessary to examine 
whether the MNA-home is really useful for identifying 
elderly persons at risk of malnutrition.      

In conclusion, we have developed the MNA-home 
from MNA-SF by adding two items which are closely 
associated with the nutritional disturbance occurring to 
community-dwelling elderly people.  The MNA-home 
has better discriminating ability to identify the elderly at 
risk of malnutrition than the MNA-SF in the population 
studied.  This modification enables dietitians or nurses 
to more accurately screen elderly persons at risk of 
malnutrition in a home-care setting.  A subsequent study 
is necessary to validate this MNA-home for correctly 
discriminating those at risk of malnutrition in any 
community-dwelling elderly population worldwide.
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