‘White matter lesions and cognitive function

importance. Some studies have shown that cognitive
dysfunction differs according to where WML are
present.*? It would therefore be important to assess the
specific roles of WML depending on their frontal, pari-
etal or temporal locations.

In summary, the present study found that small PVH
were significantly associated with cognitive decline, in
particular with a deficit of verbal fluency, in aMCI
patients. Furthermore, a category fluency deficit, not a
letter fluency deficit, was found to show an interaction
with small PVH. Further studies are required to confirm
these results and to improve our understanding of the
underlying mechanisms.
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Abstract: Objective: A number of other studies have been conducted to verify the Mini Nutritional Assessment
(MNA) or the MNA short form (MNA-SF) as a nutritional assessment/screening tool in various clinical settings
or communities. However, there are few longitudinal studies using these tools to analyze which factors affect the
incidence of deteriorating nutritional status. We tried to identify the factors associated with deterioration of
MNA-SF status of nursing home residents during a 2-year period. Methods: Participants were 392 people with a
mean age of 84.3 in 12 nursing homes in Japan. The factors associated with deterioration in MNA-SF categories
during the study period compared to stable/improved MNA-SF categories were identified. Results: At baseline,
19.9% of the participants were malnourished and 60.2% were at risk of malnutrition, according to the MNA-SF
classification. After 2 years, 66.3% participants maintained and 6.1% participants improved their nutritional
status according to the MNA-SF classification, while 27.6% showed deterioration in MNA-SF status. Stepwise
logistic-regtession procedure indicated that basic ADL impairment and hospitalization during the follow-up
period were associated with declining MNA-SF status, Conclusions: Poor basic ADL status and hospitalization
during the follow-up period were associated with malnutrition and risk of malnutrition as assessed by MNA-SF
of nursing homes residents during a 2-year period.

Key words: The factors associated with deterioration of Mini Nutritional Assessment-Short Form stage, frail

elderly, nursing home.

Introduction

Japan has the most rapidly aging population in the world and
soon will have the largest percentages of elderly and very
elderly in its population. In 2011, the rate of the population
over age sixty-five was 23.3%. Elderly persons 100 years or
older numbered 47,756 and 87.1% of these were women. The
numbers of frail elderly people living in the community or
institutions for the aged are increasing, along with their hospital
admissions.

The nutritional status of older people is an important
determinant of quality of life, morbidity and mortality (1-3).
The relationship between poor nutritional status and impaired
immune functions, the development of pressure sores, and
impaired muscle function is well established (4-6). Therefore, it
is quite important for the elderly to maintain good nutritional
status.

The Mini-Nutritional Assessment (MINA) is a simple clinical
scale for the evaluation of the nutritional status of frail elderly
subjects (4, 7, 8). We evaluated the MNA test as a screening
tool for mainutrition in the Japanese elderly population and
conciuded that the MINA full test is a useful screening tool for
identifying Japanese elderly with malnutrition or a risk of
malnutrition (9). A number of other studies have been
conducted to verify the MNA or the MNA short form (MNA-
SF) as a nutritional assessment/screening tool in various
clinical settings or communities. However, there are few
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longitudinal studies vsing these tools to analyze which factors
affect the incidence of deteriorating nutritional status.

In the present prospective study we tried to identify the
factors associated with deterioration of MNA-SF status of
residents of nursing homes during a 2-year period.

Methods

Subjects

The study population consisted of 649 residents of 12
nursing homes located in Nagoya City (116 men and 533
women, age 65 years or older). Twelve nursing homes
belonged to a single social welfare corporation and staffs of
nursing homes received the same education training. The
dietitians carry out the nutritional assessment of the nursing
home residents according to the Long-Term Care Insurance
(LTCI) program. These participants, who were enrolled
between May 1 and June 30, 2009, were scheduled to undergo
comprehensive assessments by trained nursing home staff at
baseline, and at 12 and 24 months. At 3-month intervals, data
were collected about any important events in the lives of the
participants, including admission to the hospital, and mortality.
Written informed consent for participation, according to
procedures approved by the institutional review board of
Nagoya University Graduate School of Medicine, was obtained
from the residents or, for those with substantial cognitive
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impairment, from a surrogate (usually the closest relative or
legal guardian).

Data collection

The data were collected at the nursing homes using
structured interviews with residents and nursing home staff, and
from nursing home records taken by trained nurses. The data
included clients’ demographic characteristics and a rating for
ten basic Activities of Daily Living (ADL: getting out of bed,
transferring, walking, bathing, grooming, dressing, putting on
and taking off pants, feeding, bowel and bladder management).
For each ADL task, nurses rated residents as independent (a
score of 10, able to perform the activity without help), partially
dependent (a score of 5, requiring some assistance), or
completely dependent (a score of 0, needing help for the entire
activity). The sum of these scores theoretically range from 0
(total disability) to 100 (no disability). Nurse ratings were based
on direct observation, interviews with residents, and
information from staff. Information obtained from nursing
homes records included data on the following physician-
diagnosed chronic conditions: ischemic heart disease,
congestive heart failure, cerebrovascular disease, diabetes
mellitus, dementia, cancer, neurodegenerative disorders
including Parkinson’s disease, and other diseases comprising
the Charlson Comorbidity Index (10), which represents the sum
of weighted indexes taking into account the number and
seriousness of preexisting comorbid conditions. Chewing
ability was categorized into three groups: difficulty chewing
even soft food items such as boiled rice, tuna sashimi, and
grilled eel (poor), difficulty chewing harder foods such as hard
rice crackers, peanuts, and yellow pickled radish (fair), and no
difficulty chewing harder foods (good). Dietitian ratings were
based on direct observation and information from other staff.

Anthropometry

Height and weight data were generally measured at the
nursing homes and collected by trained staff. Weight was
measured in light clothing without shoes using a portable
weight scale at the nursing homes. Height was generally
measured in an upright position using a tape measure attached
to the wall. However, when participants could not maintain an
upright position, height measurements were obtained in a prone
position.

Nutritional Assessment

The MNA-SF is composed of a combination of six questions
taken from the full MNA about appetite loss, weight loss,
mobility, stress/acute disease, dementia/depression, and body
mass index (BMI). The score of the MNA-SF was used to
classify subjects’ nutritional status as well-nourished (a score of
12-14), at-risk for malnutrition (a score of 8-11), or
malnourished (a score of 0-7). The MNA-SF was administered
by dietitians, except for the mental state questionnaire which
was obtained from nursing staff members or medical records at

373

baseline, at 1 year later and at 2 years later.

Study participants

Among 450 survivors, the participants who stayed in the
nursing home and were re-assessed at both baseline and at 2
years later were 392. The 60 participants who were assessed as
malnourished according to the MNA-SF at both baseline and at
2 years later were excluded from our analysis to identify the
factors associated with becoming malnourished or at risk of
malnutrition.

Statistical analysis

The Student’s t-test and Chi-squared test were used to
compare differences between participants with the MNA-SF
stage decline and those without decline (improved or stable
MNA-SF stage). The 392 study participants were divided into
tertiles according to the basic ADL score at baseline (first, 55-
100; second, 20-50; third, 0-15). The significance level was set
at P< 0.05 and quoted are two-sided.

Univarjate and multivariate logistic regression models were
used to identify independent predictors of declining MNA-SF
status. The following baseline data were used in univariate
analysis: gender, age, basic ADL, ability of chewing, and
hospitalization during the 2-year period. The covariates
included in the multivariate analysis were those variables
associated with dependent variables at a level of P< 0.05 in
univariate analysis. Stepwise logistic-regression procedure was
conducted. The risk of a variable was expressed as an odds ratio
(OR) with a corresponding 95% confidence interval (CI).

All analyses were performed using the Statistical Package
for the Social Sciences (SPSS) Version 20.0. A probability
value of 0.05 or less was considered significant.

Resulis

Among the 649 participants, 199 subjects died during the 2-
year study period. It should be noted that mean MNA-SF score
of 199 at the base line was significantly lower than that of 450
survivors (8.2 (SD 2.0) vs 9.3 (SD 2.4), P<0.001).

Table 1 shows the characteristics of the 392 participants at
baseline. The mean age was 84.3 (SD 7.21) years, with 49.7%
of the subjects 85 years or older and 82.9% of them women.
The mean BMI, MNA-SF score and basic ADL score were 20.3
(SD 3.7) kg/m?, 9.3 (SD 2.3) points, and 37.3 (SD 29.7) poiuts,
respectively. The participants had a high prevalence of
dementia (56.9%), cerebrovascular disease (49.9%) and
hypertension (46.4%). Among the 392 participants, 20.1%
participants had poor chewing ability.

At baseline, 19.9% of the participants were malnourished
and 60.2% were at risk of malnutrition, according to the MNA-
SF classification (Table 1). As shown in table 2, after 2 years,
37.2% of the participants were classified as malnourished and
49.2% were at risk of malnutrition, according to the MNA-SF
classification. Among the 392 participants, 260 (66.3%)
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Table 1
Baseline characteristics of the 392 frail elderly
total (u 392)
n % of total mean SD
Age (years) 392 843 72
Body Mass Index (kg/m?®) 392 203 37
MNA-SF score (max. 14 points) 392 93 23
MNA-SF classification
malnourished 78 19,9
at risk of malnutrition 236 60,2
well-nourished 78 19,9
Charison comorbidity index (range, 0-19) 392 2,3 16
Chronic diseases
dementia 223 56,9
cerebrovascular disease 195 499
hypertension 182 464
heart failure 61 15,6
ischemic heart disease 62 158
diabetes mellitus 60 153
Parkinson's disease 24 6,1
Basic ADL (range, 0-100) 392 373 29,7
Chewing ability
good 129 332
fair 181 46,6
poor 78 20,1
Table 2
Mini Nutritional Assessment Short Form status at baseline and at 2-year follow-up
MNA-SF status at 2-yr foﬁow-np
Baseline MNA-SF Malnourished At risk of malnutriton Well-nourished Total
Malnourished
number of participants 60 18 0 78
% of baseline 76,9% 23,1% 0.0% 100,0%
% of at 2-year 41,1% 9.3% 0,0% 19.9%
At risk of malnutrition
number of participants 77 153 6 236
% of baseline 32,6% 64,8% 2,5% 100,0%
% of at 2-year 52,7% 79,3% 11,3% 60,2%
Well-nourished )
number of participants 9 22 47 78
% of baseline 11,5% 28.2% 60,3% 100,0%
% of at 2-year 62% 114% 88,7% 19.9%
Total
number of participants 146 193 53 392
% of baseline 372% 492% 13,5% 100,0%
% of at 2-year 100,0% 100,0% 100,0% 100,0%

participants maintained and 24 (6.1%) participants improved
their nutritional status according to the MNA-SF classification
(18 moved from “malnutrition” to “at risk of malnutrition™; 6
from “at risk” to “normal nutrition”), while 108 (27.6%)
showed deterioration of MNA-SF categories during the study
period (9 from normal nutrition to malnutrition, 22 from
normal nutrition to at-risk status, and 77 from at-risk to
malnutrition). Sixty (15.3%) participants were assessed as

malnourished at both baseline and at 2 years later (Table 2).
Therefore, the number of participants with improved/stable and
deteriorating status according to MNA-SF classification, after
excluding participants with malnutrition at both baseline and
follow-up, were 224 and 108, respectively.

Table 3 compares the baseline characteristics of participants
whose MNA-SF status deteriorated and remained
stable/improved during the 2-year period. No differences were

374

9

629



The Journal of Nutrition, Health & Aging®©
Volume 18, Number 4, 2014

JNHA: NUTRITION

Table 3
Baseline and 2-yr follow-up characteristics of participants with improved/stable or deteriorating MNA-SF status

MNA-SF change during 2-year period

improved/stable status (n 224)

deteriorating status (n 108)

n % of total  mean SD n % of total  mean sD P value

Men/Women 50/174 223/71.7 11/97 10.2/89.8 0.007%
Age (years) 224 839 73 108 850 7,3 0.183*
Body Mass Index (kg/m2) 224 21,1 38 108 20,5 37 0.120*
Charlson Comorbidity Index 224 2,3 16 108 22 1,6 0.589*
Basic ADL (range, 0-100 points) 224 443 30,0 108 350 29,1 0.007*

first tertile (55-100points) 98 43,8 27 250 0.003%

second tertile (20-50points) 65 290 46 426

third tertile (0-15 points) 61 272 35 324
Chewing ability

good 91 410 32 299 0.026%

fair 107 48,2 53 495

poor 24 10,8 22 20,6
MNA-SF score (max. 14 points) 224 10,0 20 108 93 19 0.523*
Hospitalization during the 2-year 60 26,8 43 39,8 0.022%

period

* Student's t-test was used to compare differences between participants with the MNA-SF stage decline and those without decline; t Chi-square test was used to compare differences

between participants with the MNA-SF stage decline and those without decline

Table 4
Stepwise logistic-regression procedure to identify independent predictors of deteriorating MNA-SF status
crude multivariate
model 1 model 2
OR* 95% CL r OR* 95% CI P OR* 95% CIL p

‘Women (vs men ) 2,53 1,26 -5,10 0,009 2,54 1,25-5,17 0,010 241 1,18-492 0016
Age (continuous variable) 1,02 0,99 -1,06 0,183
The score of basic ADL (range:0-100)

first tertile (55-100points) 1,00 1,00 1,00

second tertile (20-50points) 2,57 145 -4,54 0,001 2,60 1,46-4,63 0,001 262 147-469 0,001

third tertile (0-15 points) 2,08 1,15-3,78 0,016 2,01 1,10 -3,68 0,024 202 1,10-3,72 0024
Chewing ability

good 100

fair 141 0,84 -2,37 0,197

poor 2,61 129-528 0,008
Hospitalization during the 2-year period

no 1,00 ) 1,00

yes 181 1,11-294 0017 180 109-297 0023

OR* Odds Ratio; P values ; logistic regression variables; model 1 vsing stepwise selection; adjusted includes gender, age,the score of ADL at baseline, and chewing ability at baseline;
model 2 using stepwise selection; adjusted includes gender, age, the score of ADL at baseline, chewing ability at baseline, and hospitalization during the 2-year period

observed in age, Charlson Comorbidity Index score, BMI, or
the MINA-SF score at baseline between participants in the two
groups. The basic ADL score (range, 0-100) at baseline of the
stable/improved MNA-SF group (44.3, SD 30.0) was
significantly higher than that of the deteriorating MNA-SF
group (35.0, SD 29.1) (P = 0.007). The prevalence rates of
hospitalization during the 2-year period were significantly

375

higher for those with decline in MNA-SF stams (39.8%) than
for those with improved/stable MNA-SF status (26.8%) (P =
0.022). There was also a significant difference in the chewing
ability between two groups (P = 0.026). '

To identify the factors associated with categorical decline of
MNA-SF during the study compared to stable/improved MNA-
SF status, stepwise logistic-regression procedure was
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conducted. As shown in Table 4, women, lowest basic ADL
status, poor chewing ability, and hospitalization during the 2-
year period were independent predictors of a decline in MNA-
SF status in univariate analysis.

We used two different models to conduct multivariate
analysis, in which the variables with P < 0.05 in univariate
analysis were further examined. In model 1 the covariates
included were gender, age, basic ADL status, and chewing
ability. In model 2, hospitalization during the 2-year period was
added in the analysis. Stepwise logistic- regression procedure
indicated a lower and lowest basic ADL status in model 1, and
a lower and lowest basic ADL status and hospitalization during
the follow-up period in model 2 were associated with
deteriorating MINA-SF status (OR 2.60, 95%CI 1.46, 4.63, OR
2.01,95%CI 1.10, 3.68, OR 2.62, 95% CI 147, 4.69, OR 2.02,
95% C11.10,3.72, OR 1.80,95% CI 1.09, 2.97, respectively).

Discussion

The aim of the present study was to identify the factors
associated with deterioration of MNA-SF status of nursing
home residents during a 2-year period. We showed that 27.6%
of subjects had deteriorating MINA-SF status during the 2-year
period and that basic ADL impairment and hospitalization
experience during the study period were associated with this
decline. Severity of comorbidity was not related with
deteriorating MINA-SF status in this study.

At the baseline of this study, 19.9% and 60.2% of the
participants were categorized by MNA-SF as malnourished and
at risk of malnutrition, respectively. One review article has
summarized the 13 studies in which MNA has been used for
nutritional assessment in nursing homes, and reported that
malnutrition was observed in 2 to 38% and a risk of
malnutrition in 37 to 62% of nursing home residents (11). The
combined database providing information on 1586 nursing
home residents from 7 countries demonstrated that 32.9%,
53.4%, and 13.8% of residents were well-nourished, at risk of
malnutrition, and malnourished, respectively (12). Recent study
in which MNA has been used for nutritional assessment in 286
nursing home residents reported, malnourished (18.2%)and at
risk of malnutrition (42.0%) (13). There have been only few
studies to assess nutritional status of nursing home residents
using MINA-SF. One study reported that 39.9% nursing home
residents were assessed as well-nourished, 41.9% at risk of
malnutrition, and 18.1% malnourished (14). In another study
reported 66% of the screened by MNA-SF individuals were at
risk of malnutrition and the prevalence of malnutrition is higher
in women, in nursing homes and in older age groups (15).
From these observations the prevalence rates of malnutrition
classified through MNA/MNA-SF vary among various nursing
homes. Compared with previous observations from nursing
homes, fewer malnourished residents and more at risk of
malnufrition were observed in the present cohort.

Most of the prospective studies using MNA/MNA-SF have

demonstrated the predictive values of these nutritional
screening tools for mortality or functional decline in various
geriatric settings (16-18). However, there was no prospective
studies to identify the risk of deterioration of MNA/MNA-SF
status during a follow-up period. In the present study, we
demonstrated that 3 variables at baseline—female gender, basic
ADL impairment, and hospitalization—were associated with
deterioration in MINA-SF status during a 2-year period. We do
not know why women were associated with nutritional decline
compared with men. Although women in nursing homes are on
average older than men, the association persisted even if when
age was incorporated in the analysis. It is possible that
unmeasured factors might mediate this gender difference.

The odds ratio of dereriorating MNA-SF scores for
participants in the third tertile (worst function) was lower than
those in the second tertile. In the present study, the participants
of the third tertile contained lower levels of mobility including
bed ridden situation. It was possible there were the lower total
energy expenditure among participants with advanced
dysfunction compared with those with mid dysfunction.

There have been a number of cross-sectional studies
demonstrating an association between physical function
impairment/ADL dependence and poor nutritional statas as
assessed by MNA/MNA-SF (19-21). Although these studies
suggest that there is an interrelationship between the nutritional
status of the elderly in various settings and reduced functional
capacity (22-24), the exact causal relationships remain
controversial. The prior studies demonstrated that weight loss
predicts the development of disability in older people (22-24).
However, it remains unknown whether physical function/ADL
status may influence the development of malnutrition or risk of
malnutrition (25). The present study clearly indicated that the
lowest basic ADL status was associated with a decline in
MNA-SF status. This association persisted after adjusting for
gender, age, and hospitalization during study periods.

There have been several cross-sectional studies showing that
chewing problems are associated with malnutrition (26-28).
Again, these results did not reveal the causal relationships
between chewing ability and poorer nutritional status in the
older people. The present study showed that poor chewing
ability at baseline was associated with declining MNA-SF
status during the study period in the crude model, although the
ability was not selected by stepwise regression procedure,
indicating that more attention should be paid to the impact of
oral health, which imposes dietary restrictions on older people
with consequences for their nutritional status.

The present study showed that hospitalization during the 2-
year period was associated with a decline in MNA-SF status, In
consisted with the previous studies demonstrated an association
between hospitalization and malnutrition (3, 29). It should be
noted that there is one item asking about the presence or
absence of psychological stress or acute disease in the past 3
months in MNA-SF. This may influence the association.

The present study has several limitations. The subjects of the
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present study were dependent elderly people who had chromic 12
diseases and needed help in everyday life at the nursing home.
The results of the present study cannot be transferred to  13.
community-dwelling independent elderly individuals. These
findings may not be generalizable to other populations given 12,
that they may have been influenced by health practices and a
variety of social and economic factors. 15.
In conclusion, this study showed that poor basic ADL status
and hospitalization of nursing home residents during a 2-year ¢
follow-up period were associated with malnutrition and risk of
malnutrition as assessed by MNA-SF. 7
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