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Highlights 

• We examined residents’ MNA®-SF score & 30-month mortality in Japanese nursing 

homes 

• During the study, 157 (42.8%) participants died 

• MNA®-SF scores were significantly lower in the deceased residents than survivors 

• After adjusting for confounders, MNA®-SF score was associated with mortality 

• MNA®-SF is an effective predictor of mortality in nursing homes in Japan 



The Mini Nutritional Assessment-Short Form as a predictor of nursing home 

mortality in Japan: A 30-month longitudinal study  

 

Abstract 

Objectives: We examined whether the Mini Nutritional Assessment-Short Form (MNA®-

SF) predicted mortality in 367 nursing home residents (82% women; mean age = 84.4 ± 

8.5 years) in Japan. 

Measurements: We examined participants’ basic characteristics (sex, age, height, weight, 

and medical history), the Barthel index (BI), clinical dementia rating (CDR), and six items 

of the MNA®-SF. The association between the MNA®-SF and 30-month mortality was 

assessed using a Cox proportional regression analysis. 

Results: During the study, 157 (42.8%) participants died. MNA®-SF scores in the 

Survival group were significantly higher than in the Death group (9.4 ± 2.1 vs. 8.4 ± 2.3, 

respectively; p < .001). After adjusting for age, sex, history of aspiration pneumonia, BI, 

and CDR, MNA®-SF scores were significantly associated with 30-month mortality 

                                                   
 Abbreviations 

BMI: Body mass index; BI: Barthel index ; MNA®-SF: Mini Nutritional Assessment®-Short Form; CDR: 

Clinical Dementia Rating; MHLW: Ministry of Health, Labour and Welfare; HR: Hazard ratio; CI: 

Confidence interval 



(hazard ratio: 0.89, 95% confidence interval: 0.82–0.97, p = .005).  

Conclusion: The MNA®-SF was an effective predictor of mortality among nursing home 

residents in Japan, even after adjusting for potential confounders. These results indicate 

that periodically evaluating nutritional status using the MNA®-SF, and nutritional 

interventions according to status, may result in maintenance and improvement of 

nutritional status, as well as lead to reduced mortality. 

 

Key words: Mini Nutritional Assessment, nursing home, long-term care, elderly person 

  



1. Introduction 

 The proportion of people over 65 years of age in Japan is increasing annually, and 

the number of elderly individuals who require care also continues to increase (Japanese 

Ministry of Health, Labour and Welfare [MHLW], 2017). Many elderly persons, who require 

some form of care, find it difficult to live independently, and thus enter nursing homes. 

However, most individuals eventually leave these nursing homes, due to reasons such as 

death or long-term hospitalization (MHLW, 2010). Moreover, malnutrition in the elderly has 

been reportedly associated with hospitalization (Correia & Waitzberg, 2003; Lim et al., 

2012) and death (Correia & Waitzberg, 2003; Törmä, Winblad, Cederholm, & Saletti, 

2013). In other words, early detection and response to malnutrition are important. 

In general, nutritional characteristics vary due to changes in physiological function 

with age (e.g., decreased intake of food, decreased exercise volume, decreased digestive 

absorption rate, mental problems, large individual differences, etc., (Sullivan, 2000)). As 

there is not only one cause of malnutrition, it is necessary to use indicators that include other 

factors. In addition, in the case of residents in facilities, it is not easy to determine malnutrition 

by blood examination, and it is also required that the time taken for screening be short and 

simple. Therefore, the Mini Nutritional Assessment (MNA®) was developed as nutritional 

screening tool (Vellas et al., 1999). 



Prior research comparing three malnutrition screening tools—the MNA®, 

Nutritional Risk Screening 2002, and the Malnutrition Universal Screening Tool—found 

that the MNA® was the most suitable tool to predict mortality in nursing home residents 

(Diekmann et al., 2013). However, the MNA® involves completing a questionnaire 

comprising 18 items. Therefore, the MNA®-Short Form (MNA®-SF), which consists of 

six questionnaires, was developed. The validity of this measure has been confirmed for the 

occurrence of a variety of malnutrition-related risks in elderly persons (Guigoz, 2006). Prior 

research investigating concordance between the MNA®-SF and MNA® for nursing home 

residents has confirmed its validity (Kaiser et al., 2011). 

Although many previous studies were reported to predict mortality using MNA® 

(Lundin et al., 2012;Saletti et al., 2005;Persson et al., 2002;Kagansky et al., 2005;Tsai 

and Ku, 2008;Tsai et al., 2010), few used MNA®-SF. Ulger et al. (2013) observed 534 

nursing home residents in Turkey over 18 months and reported that 22.1% (118 

participants) died over the study period. Those who were malnourished had significantly 

higher mortality than those who were at risk of malnutrition or who had normal nutritional 

status. However, this study did not perform the Kaplan-Meier analysis nor the Cox 

proportional regression analysis. Lilamand et al. (2015) reported, in their study of 773 

nursing home residents in France, that the MNA®-SF demonstrated significant predictive 



capabilities of mortality over a one-year period. Nevertheless, no research with an 

observation period of one year or longer has been performed in Japan using the MNA®-SF 

to evaluate residents’ nutritional state to predict mortality. Furthermore, while a systematic 

review has reported that nutritional state, physical functions, and cognitive functions are 

associated with mortality in elderly individuals requiring care (Thomas et al., 2013), no 

report including all these items has been performed.  

Nursing homes in Japan are facilities where many residents have difficulty walking 

independently and need assistance with ADL, and it is reported that about 70% of residents 

had dementia that affected their daily life (Japanese Ministry of Health, 2017). Moreover, in 

the previous studies, it has been reported that the rate of eating difficulties among elderly 

people with dementia who live in nursing homes is as high as 80% (Edahiro et al., 2012). 

Eating difficulties might lead to decrease intake of food, leading to malnutrition. If it 

becomes clear that prediction of mortality evaluation of nutritional status using MNA-SF is 

effective even after adjusting for other factors related to death, it would be possible to 

implement nutritional care according to each hierarchy as well as early nutritional care. 

Therefore, this study established an observation period of 30-month and investigated 

whether the evaluation of nutritional state, using the MNA®-SF, is an effective tool for 

predicting mortality in elderly individuals living in nursing homes in Japan. 



 

2. Materials and Methods 

2.1 Study design and participants 

 We explained the survey to residents and their guardians at five nursing homes 

(maximum capacity of 436 residents) operated by the same corporation in the Aichi 

Prefecture, Japan; then, we obtained participants’ or their family members’ written consent 

for participation and analyzed the data of 423 persons (333 women), all of whom ingested 

food orally. We collected information on participants’ death for 30 months. We could not 

collect information on the death events of 56 participants due to moves to other facilities or 

lengthy hospitalizations; thus, we analyzed the data of 367 participants (Figure 1). We then 

divided the participants into two groups: Death group and Survival group. This study was 

performed after review by and approval (No. 605) from the Ethics and Conflict of Interest 

Committee of the National Center for Geriatrics and Gerontology, Japan. 



 

Figure 1. Data collection for 30 months 

 

2.2 Survey Items 

 With October 2012 as baseline, lectures and training were conducted regarding 

evaluation of survey items with all nurses, care workers, and dieticians of the facilities, to 

ensure uniformity of evaluation criteria. Thereafter, survey forms for each participant were 

distributed among the nurses, care workers, and dieticians in charge, who, in turn, performed 

the survey, collecting basic data (sex, age, height, and weight), medical history (aspiration 

pneumonia, cerebrovascular disease, respiratory illness, circulatory disturbance, neoplastic 



disease, Parkinson’s disease, and neurological disease [excludes dementia and Parkinson’s 

disease]), Barthel index (BI) to assess physical functions, clinical dementia rating (CDR) 

to assess cognitive functions, and the MNA®-SF to assess nutritional state. Body mass 

index (BMI) was also calculated using data about height and weight. 

 

2.2.1 BI 

 BI is used to evaluate physical functions of daily life. It comprises 10 items 

specifying daily life activities: feeding, transfers (bed to chair and back), grooming, toilet 

use, bathing, mobility (on level surfaces), stairs, dressing, bowels, and bladder control. 

For each item, an assessment is made of the extent of need for care assistance (Mahoney 

& Barthel, 1965). Total scores range from 0 to 100, with higher scores indicating a better 

ability to independently perform daily activities. 

 

2.2.2 CDR 

 CDR evaluations were made by a physician who specialized in cognition based 

on the methods of Morris (1993). The CDR has five grades (0, 0.5, 1, 2, and 3), with 

grades assigned for six items: memory, orientation, judgment and problem solving, 

community affairs, home and hobbies, and personal care. In this measure, higher grades 



are indicative of a more severe cognitive disorder. 

 

2.2.3 MNA®-SF 

 The MNA®-SF (Rubenstein, 2001) comprises six items: decrease in food intake 

over the past 3 months (severe, moderate, and no decrease in food intake), weight loss 

over the past 3 months (does not know, weight loss greater than 3 kg, weight loss between 

1 and 3 kg, and no weight loss), mobility (bed- or chair-bound, able to get out of bed/chair 

but does not go out, and goes out), acute disease or psychological stress over the past 3 

months (yes or no), neuropsychological problems (severe dementia or depression, mild 

dementia, and no psychological problems), BMI (less than 19, 19 to less than 21, 21 to 

less than 23, and 23 or greater). Total scores for the MNA®-SF range from 0 to 14 points, 

with higher scores indicative of a better nutritional state. MNA®-SF scores are also 

classified into three categories: normal nutritional state (12–14 points), at risk of 

malnutrition (8–11 points), and malnourished (0–7 points). 

 

2.3 Statistical analyses 

 We analyzed the data of 367 participants. Values are expressed as mean ± 

standard deviation, or number of persons (%). For between-group comparisons of Death 



and Survival groups, Mann-Whitney U tests were conducted for continuous variables, 

and chi-square tests for categorical values. In addition, since BMI was included in the 

MNA®-SF item, a strong correlation (r = 0.606) was recognized and it was excluded from 

subsequent analyses. 

 The association between MNA®-SF scores and 30-month mortality was analyzed 

using the Kaplan-Meier analysis (log-rank test). To confirm the association between 

mortality and each confounding factor reported in prior studies, and investigate the 

association of the MNA®-SF with predictors of mortality, we performed a Cox 

proportional regression analysis (Model 1: age and sex; Model 2: Model 1 + presence of 

aspiration pneumonia, BI, and CDR). 

 Missing values were confirmed from 1.1% (BI) to 15.8% (history of aspiration 

pneumonia). To minimize deficit bias, multiple imputation was utilized, based on the 

missing at random process, and the missing values were complemented (Barnard & Meng, 

1999; Vandenbroucke et al., 2007). Five datasets were created by incorporating the 

missing values. After independent performance of multivariate multiple regression and 

logistic regression analyses on each dataset, the results were integrated for assumptions. 

The primary analysis utilized complementary data via multiple imputation, and 

the secondary analysis utilized complete data from which missing data were excluded. 



Significance was defined as p < .05. All analyses were performed with SPSS 23.0 (IBM 

SPSS for Windows, SPSS Japan). 

 

3. Results 

 During the observation period, 157 persons (42.8%) died. In the MNA®-SF 

categories at baseline, 86 persons (23.4%) were malnourished, 235 (64.0%) were at risk 

of malnutrition, and 46 (12.5%) displayed a normal nutritional state (Table 1). 

As shown in Table 1, the Death group was significantly older and had higher CDR than 

did the Survival group, while weight, BI scores, and MNA®-SF scores were significantly 

lower in the Death group than the Survival group. Further, the Death group had 

significantly more cases of aspiration pneumonia history than did the Survival group. As 

for the results of MNA®-SF categories, malnourished individuals were significantly more 

in the Death group than the Survival group. 

 

Table 1. Baseline characteristics (N = 367) 

Variables  Survival (n = 210) Death (n = 157) p 
Age (years) 83.0 ± 8.6  86.4 ± 7.9  < .001 
Women  174 ( 82.9 ) 127 ( 80.9 ) 

.363 
Men 36 ( 17.1 ) 30 ( 19.1 ) 
Observation period (days) 802 ± 159  382 ± 229  < .001 
Height (cm) 146.7 ± 8.9  145.9 ± 9.5  .366 



Weight (kg) 45.2 ± 8.9  41.7 ± 8.0  < .001 
BMI (kg/m2) 21.0 ± 3.6  19.6 ± 3.3  < .001 
Medical history (N = 309) 

Aspiration pneumonitis 11 ( 6.6 ) 21 ( 14.8 ) .024 
Cerebrovascular disorder 87 ( 52.1 ) 80 ( 56.3 ) .493 
Respiratory disease 16 ( 9.6 ) 17 ( 12.0 ) .580 
Circulatory disorder 84 ( 50.3 ) 66 ( 46.5 ) .568 
Neoplastic disease 17 ( 10.2 ) 12 ( 8.5 ) .697 
Parkinson disease 17 ( 10.2 ) 6 ( 4.2 ) .052 
Neurological disorder 11 ( 6.6 ) 7 ( 4.9 ) .630 

BI scores (N = 363) 42.0 ± 27.5   32.1 ± 28.8   < .001 
CDR          

0 12 ( 5.7 ) 1 ( 0.6 ) 

< .001 
0.5 20 ( 9.5 ) 17 ( 10.8 ) 
1 51 ( 24.3 ) 16 ( 10.2 ) 
2 43 ( 20.5 ) 34 ( 21.7 ) 
3 84 ( 40.0 ) 89 ( 56.7 ) 

MNA®-SF scores 9.4 ± 2.1   8.4 ± 2.3   < .001 
MNA®-SF categories          

Normal nutritional status 33 ( 15.7 ) 13 ( 8.3 ) 
.001 At risk of malnutrition 142 ( 67.6 ) 93 ( 59.2 ) 

Malnourished 35 ( 16.7 ) 51 ( 32.5 ) 
Continuous variables are expressed as mean ± SD, and were analyzed with Mann-
Whitney U test. Categorical variables are given as numbers (percentage), and were 
analyzed by chi-square tests. p < .05 is defined as a significant difference between 
Survival and Death groups. BMI, body mass index; BI, Barthel index; CDR, clinical 
dementia rating, MNA®-SF, Mini Nutritional Assessment-Short Form 

  

Figure 2 indicates the survival curve, exploring the association between MNA®-

SF category and 30-month mortality. The mortality risk for participants with malnutrition 

was significantly higher than that for those with other MNA®-SF categories (log-lank 



test: p < .001). 

 

Figure 2. Survival curve of MNA®-SF category with 30-month mortality 

MNA®-SF, the Mini Nutritional Assessment-Short Form. 

 

 After adjusting for sex and age in Model 1, MNA®-SF scores significantly 

predicted participants’ 30-month mortality (hazard ratio [HR]: 0.85, 95% confidence 

interval [CI]: 0.80–0.92; Table 2). Further, even after adjusting for sex, age, aspiration 

pneumonia, BI scores, and CDR, MNA®-SF scores in Model 2 remained significantly 

associated with 30-month mortality (HR: 0.89, 95% CI: 0.82–0.97).



Table 2. Association of MNA®-SF scores with 30-month mortality 

  Crude Model 1 Model 2 
  HR   95% CI   p HR   95% CI   p HR   95% CI   p 
Age 1.04 ( 1.02 - 1.06 ) < .001 1.04 ( 1.02 - 1.06 ) < .001 1.04 ( 1.02 - 1.06 ) < .001 
Sex (1: Men, 2: Women) 0.86 ( 0.58 - 1.28 ) .462  0.62 ( 0.41 - 0.94 ) .025 0.62 ( 0.40 - 0.95 ) .027 
Aspiration pneumonia 1.88 ( 1.14 - 3.10 ) .014         1.83 ( 1.08 - 3.11 ) .024 
BI scores 0.99 ( 0.98 - 1.00 ) .001         1.00 ( 0.99 - 1.01 ) .497 
CDR                      

0 Reference        Reference 
0.5 8.55 ( 1.14 - 64.27 ) .037         7.53 ( 0.99 - 56.82 ) .050 
1 3.56 ( 0.47 - 26.86 ) .218         2.52 ( 0.33 - 19.16 ) .371 
2 8.01 ( 1.10 - 58.52 ) .040         5.51 ( 0.75 - 40.79 ) .094 
3 9.69 ( 1.35 - 69.58 ) .024         5.67 ( 0.77 - 41.77 ) .089 

MNA®-SF scores 0.85 ( 0.79 - 0.91 ) < .001 0.85 ( 0.80 - 0.92 ) < .001 0.89 ( 0.82 - 0.97 ) .005 
HR, hazard ratio; CI, confidence interval; BI, Barthel index; CDR, clinical dementia rating; MNA®-SF, the Mini Nutritional Assessment-
Short Form. Model 1 was adjusted for sex and age. Model 2 was adjusted for Model 1 plus aspiration pneumonia, BI, and CDR. p < .05 
was considered a significant association. 

 



 

 While a wider CI and lower accuracy were confirmed as characteristics of the 

analysis, comparison of complete data and data adjusted with multiple imputation yielded 

similar results. Further, the variability of the five-time imputation, incorporated in the primary 

analyses, was less than 10% (data not shown). 

 

4. Discussion 

 In this study, even after controlling for explanatory variables reported as strong 

predictors of mortality in nursing homes—sex and age (Eren et al., 2015; Hjaltadottir, 

Hallberg, Ekwall, & Nyberg, 2011), history of aspiration pneumonia (van der Maarel-

Wierink et al., 2015), BI (Díez-Manglano et al., 2016), and CDR (Beeri et al., 2008)—

MNA®-SF scores effectively predicted the 30-month mortality of nursing home residents 

in Japan. 

 The mortality rate in the 30-month observation period of the current sample was 

42.8%. This is similar to mortality rates of elderly persons requiring care found in prior 

research: 17.4% after 1 year (Lilamand et al., 2015), 30.7% after 2 years (Izawa, Enoki, 

Hasegawa, Hirose, & Kuzuya, 2014), and 50.0% after 3 years (Fernandez & Lapane, 

2002). Additionally, the current data revealed that 23.4% participants were malnourished 



and 64.0% were at risk of malnutrition. In a study by Lilamand et al. (2015), 15.7% 

nursing home residents were malnourished, and 58.7% were at risk of malnutrition. In a 

research in Japan, Izawa et al. (2014) reported that 19.9% were malnourished and 60.2% 

were at risk of malnutrition. While this study had a somewhat high percentage of 

malnourished individuals, roughly similar rates were shown. We believe that these results 

show the generality of our participants and the validity of the MNA®-SF evaluations. In 

addition, as expected, the Death group in our study differed significantly per age, cases 

of aspiration pneumonia history, CDR scores, BI, and MNA®-SF scores compared to the 

Survival group. This also indicates the generality of our participants based on prior studies 

(Beeri et al., 2008; Díez-Manglano et al., 2016; Eren et al., 2015; Hjaltadottir et al., 2011; 

van der Maarel-Wierink et al., 2015). 

 The observational period in this study was long. Additionally, few studies have 

investigated the association between MNA®-SF and mortality in Japan; thus, marking this 

study’s significance. Malnutrition has been reported to be associated with mortality 

(Correia & Waitzberg, 2003; Törmä, Winblad, Cederholm, & Saletti, 2013), and periodic 

assessment of nutritional status is important. In everyday practice of nursing home, it 

would be desirable to have an assessment tool where not only residents but even 

evaluators are not burdened. Furthermore, it would need to be able to evaluate not only 



professionals but everybody. The MNA®-SF is a simple questionnaire of 6 items that can 

be completed in a shorter time than the MNA®, which consists of 18 items. In addition, it 

is possible for care workers to evaluate the questionnaire. Therefore, the evaluation of 

nutritional status using MNA®-SF is less burdensome and might well predict death. 

In an intervention study in prior research, an oral supplement (approximately 400 

kcal/daily) was provided for a two-month period to nursing home residents; while the 

Non-supplement group had no changes, the Supplement group had significant increases 

in energy intake amounts, body weight, and MNA® scores (Lauque et al., 2000). Similarly, 

an intervention study involving protein supplements (250 kcal energy, 9.5 g protein) given 

to nursing home residents for a six-month period also reported significant increases in the 

Supplement group, not only concerning body weight, but also for BMI (Lee et al., 2013). 

However, these studies used the MNA®, and there is no report concerning the MNA®-SF 

as a nutritional outcome in nursing homes. Therefore, future studies should examine the 

effects of nutrition interventions using the MNA®-SF. 

 The current study had several limitations. First, the results might not be 

generalizable to elderly people in nursing homes in other regions, because only five 

institutions from a limited geographical area were selected for the survey. Second, as we 

did not study biological markers (e.g., albumin levels; Zuliani et al., 2004) for deaths in 



nursing homes, future studies should include these markers in their investigations. 

However, a five-year cohort study has reported that albumin levels are not associated as 

significant mortality predictors (Veronese et al., 2013). Albumin levels may not be a 

useful long-term mortality predictor. Furthermore, we have not investigated specific 

diseases like stroke, heart failure, hypertension, diabetic mellitus, and dementia. 

Additionally, it is possible that the evaluation criteria of each index used in the current 

study were not perfectly uniform. This is because multiple persons, such as dieticians, 

nurses, and care workers, had recorded responses at five separate facilities. 

In conclusion, we elucidated that the MNA®-SF was an effective tool for 

predicting 30-month mortality in nursing home residents in Japan. These results indicate 

that periodically evaluating the nutritional status using the MNA®-SF, and the provision 

of nutritional intervention according to the status may result in maintenance and 

improvement of the nutritional status, which in turn will lead to reduced mortality. 
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