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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 22.3/77.7 11/97 10.2/89.8 0.007+
Age (years) 224 839 73 108 85,0 73 0.183%*
Body Mass Index (kg/m2) 224 21,1 38 108 20,5 3,7 0.120%*
Charlson Comorbidity Index 224 23 1,6 108 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) 98 438 27 250 0.003t
second tertile (20-50points) 65 290 46 42,6
third tertile (0-15 points) 61 272 35 324
Chewing ability
good 91 410 32 299 0.026%1
fair 107 482 53 495
poor 24 10,8 22 20,6
MNA-SF score (max. 14 points) 224 10,0 2,0 108 9.8 19 0.523*
Hospitalization during the 2-year 60 26,8 43 39,8 0.0227

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 MINA-SF status
crude multivariate
model 1 model 2
OR* 95% CI p OR* 95% CL p OR* 95% CI 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) 1,02 099-106 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 1,45-454 0,001 2,60 1,46-4,63 0,001 262 147-4,69 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 0,024
Chewing ability

good 1,00

fair 141 0,84-237 0,197

poor 2,61 1,29-528 0,008
Hospitalization during the 2-year period

no 1,00 1,00

yes 181 1,11-294 0017 180 1,09-297 0,023

OR* Qdds Ratio; P values ; logistic regression variables; model 1 using 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

higher for those with decline in MNA-SF status (39.8%) than
for those with improved/stable MINA-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 147,4.69,0R 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 MNA-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 datasbase 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 MINA-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 malnuirition
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
malnutrition were observed in the present cohort.

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

demonstrated the predictive values of these nuiritional
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 MNA-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 nuiritional status 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 caunsal relationships remain
controversial. The prior studies demonstrated that weight loss
predicts the development of disability in older people (22-24).
However, it rernains 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 chronic
diseases and needed help in everyday life at the nursing home.
The results of the present study cannot be transferred to
community-dwelling independent elderly individuals. These
findings may not be generalizable to other populations given
that they may have been influenced by health practices and a
variety of social and economic factors.

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-SE.
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ORIGINAL ARTICLE: EPIDEMIQOLOGY,
CLINICAL PRACTICE AND HEALTH
Accumulation of geriatric conditions is associated with poor
nutritional status in dependent older people living in the
community and in nursing homes

Takahisa Hirose,! Jun Hasegawa,' Sachiko Izawa,'* Hiromi Enoki,'® Yuske Suzuki! and
Masafumi Kuzuya'

‘Department of Community Healtheare & Geriatrics, Nagoya University Graduate, School of Medicine, Nagaya, *Department of Health
and Nuirition, Faculty of Psychological and Physical Science, Afchi Gakuin University, Nisshin, *Department of Health and Medical
Stience, Aichi Shukutokit University, Nagakute, Japan

Alm:  To clarify the association between nutritional status and the prevalence of geriatric conditions in dependent
older adults.

Methods: A cross-sectional observational study of dependent older adults aged 65years or older who were living
either in the community (2 = 511, mean age 81.2years) or in nursing homes {» = 587, mean age 85.2years) was carried
out, Data included the participants’ demographic characteristics, basic activities of daily living, Charlson Comorbidity
Index and the prevalence of eight geriatric conditions (visual impairment, hearing impairment, fails, bladder control
problems, cognitive impalrment, impaired mobility, swallowing disturbance and loss of appetite). Nutritional status
was assessed by the Mini Nutritional Assessment short form (MNA-SF).

Results: Of 1098 participants, 21.4% (n = 235) were categorized as “malnourished”, according to the MNA-SF
classification. Participants in the “malnourished” group had a greater number of geriatric conditions than those in the
other two groups. A higher prevalence of all the geriatric conditions except for falls was detected in the group with
poorer nutritional status. Multivariate logistic regression analysis showed that malnutrition was associated with the
number of geriatric conditions, but not with that of comorbidities, even after controlling for confounders.

Conclusions: Malnutritdon was confirmed to have significant associations with geriawic conditions in dependent
older adults. Geriatr Gerontol Int 2014; 14: 198-205,

Keywords: dependent elderly people, geriatric conditions, nutritional status.

Introducton Geriatric conditions are used to describe complex
clinical conditions or signs that are common in frail
older people and do not fit into specific diseases or
syndrome categories. Such conditions are highly preva-

lent, multifactorial, and associated with multiple comor-

In most affluent societies, the aged population is
growing. Economic restraints have instituted changes in
the care of elderly individuals. One consequence of the

recent reduction in hospital beds and the shorter hos-
pital stays in Japan, as well as in other couniries, is that
hospital care, such gs long-term geriatric care, for many
older adults is no longer being provided; instead, those
who require such care are now residing in various forms
of assisted housing in both the community and long-
term care facilities.!
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bidities and poor outcomes, such as increased disability
and decreased quality of life {QOL).® Nutrition is an
important factor in health and functional ability, and the
impact of nutritional state on physical and psychological
well-being is especially high in older people.® Further-
more, older people are more likely than younger adults
to have an impaired nutridonal status and to be at high
tisk for nutritional deficiency when they become ill. In
fact, malouirition is common in geriatric populatons,
especially in nursing homes or among comrmunity-
dwelling dependent older adults™ Poor nutritional
status is directly linked to the negative consequences of
reduced health and QOL among older people. A

© 2013 Japan Geriatrics Society
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number of studies have shown relationships between
nutritional impairment and morbidity, functional
decline, and mortality in older people.*® Nonetheless,
few studies have examined the relationships between
nutritional status and geriatric conditions among older
people in various settings.

~ To answer these questions, in the present study we
examined whether or not nutritional status might be
associated with the accumulation of geriatric conditions
or which conditions might be associated with poor
nutritional status among dependent older people living
in the community and in nursing homes.

Methods

Participants

The present study consisted of baseline data of the
participants in two different prospective cohort studies,
One was a multidisciplinary intervention care program
trial of community-dwelling older adults (age 65years or
older} who were eligible for Japanese long-term care
insurance propram, lived in Nagoya City, Japan, and
were recelving various home care services from the
Nagoya City Health Care Service Foundation for Older
People, which has 16 visiting nursing stations associated
with care-management centers {control n= §11, inter-
vention n= 601, total participants n=1112). The par-
ticipants enrofled between 1 June 2009 and 30
November 2009 were scheduled to undergo compre-
hensive in-horme assessments by trained nurses to con-
stitute baseline data. Among those participants,
participants allocated to an intervention group were
enrolled in the present study, as the nutritional evalua-
tion was carried out only in the intervention group at
haseline. The second group was an observational pro-
spective cohort based on the residents of 12 nursing
homes {(n=657) located in Nagoya City, Japan. The
participants were enrolled between 1 May 2009 and 30
June 2009,

In community-dwelling and nursing home cohorts,
90 and 70 participants were excluded, respectively,
because of the lack of nutriional evaluation data. Thus,
baseline data on 11 (male n=21¢, female =295,
mean age 81.2 £ 7.9 years [SD]) community-dwelling
participants and 387 (male n=108, female n=479,
mean age 85.1 x 7.8 years [SD}) nursing home partici-
pants were used for the analysis,

Written informed consent for participatdon was
obtained from all participants or, for those with sub-
stantial cognitive Impairment, from a suwrrogate
{usually the closest relative or legal guardian) accord-
ing to the procedures approved by the institutional
review board of Nagoye University Graduate School of
Medicine,

© 2013 Japan Geriatrics Society

Data collection

The data were collected by trained nurses at the partici-
pants’ homes or nursing homes from standardized
interviews with patients or surrogates and caregivers,
and from the records of care-management centers or
nursing homes. The data included participants’ demo-
graphic characteristics and the Barthel Index, a rating
for 10 basic activities of daily living (bADL; bathing,
bladder function, bowel function, dressing, feeding,
groommg, mobility, stairs, toilet use and transfers)
using summary scores ranging from 0 (total disability)
to 100 (no disability). Information on the number of
drugs that participants were taking, and the following
physician-diagnosed chronic conditions were also
obtained from care~-management center records and
from nursing home medical records: ischemic heart
disease, heart failure, chronic obstructive pulmonary
disease, cerebrovascular disease, diabetes, dementia,
cancer, hypertension and other diseases comprising the
Charlson Comorbidity Index,” which represents a sum
of weighted indexes taking into account the number and
seriousness of pre-existing comorbid conditions {range
0-19, with a higher value indicating higher comorbid-
ity). To obtain the greatest possible uniformity of data
collection in different settings, the nurses were trained
in the interviewing of participants and in the collection
of data with standardized questionnaires.

Evaluation of nutvitional status

In the present study, nutritional status was assessed at
baseline by the Mini Nutritional Assessment short form
(MINA-SF), one of the most valid and most frequently
used nutridonal screening tools for older persons.'®*
MINA-SF consists of six items: food intake, weight loss,
mobility, psychological stress or acute disease, neurop-
sychological problerms and body mass index (BMI). The
maximum score of MINA-SF is 14, A score equal to or
less than 7 points is regarded as an indicator of malnu-~
mrition, 8-11 points indicate a risk for malnutrition and
equal to or more than 12-14 points indicate that the
person is well nourished.” We previously validated
MNA and MNA-SF in Japanese older people™

Definition of geriairic conditions

We defined geriatric conditions as collections of symp-
toms common in older adults, not necessarily associated
with & specific disease, that increase in prevalence with
age."*’ In the present study, we used the following eight
symptoris as geriatric conditons: {f} vision impairment
(poor eyesight or blindness despite use of corrective
lenses); (i) hearing impairment {poor hearing éesy‘te use
of hearing aids); (i) falls {at least one fll in the past
12 months); (iv) bladder control problems including not
only urinary incontinence, but also catheterization, and
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an inability to conirol urination alone; (v} cognitive
impairment (dementia diagnosed by a physician or the
presence of apparent cognitive impairment); (vi)
impaired mobility (requiring person assistance to walk or
an inability to walk); {vil) swallowing disturbance (pres-
ence of abnormal volitional cough, abnormal gag reflex,
dysphonia, dysarthria, cough after swallowing and voice
change after swallowing); and (viii) loss of appetite {self-
reported loss or reduced intake not attributable to spe-
cific reasons), The presence of geriatric conditions was
self-reported by the participants in the standardized
interview carried out by the nurses; or, for those with
substantisl cognitive impairment, it was reported by a
surrogate, caregiver or frained nurses, The accumulation
of geriatric conditions was defined by the number of
symptoms that o patient had among eight symproms as
described. For the analysis, we also used six of the eight
symptoms; that s, we excluded “swallowing distur-
bance” and “loss of appetite”, which are closely related to
nutritional status. Low BMI or low bodyweight was
frequently included in geriatric conditions. These two
conditions were not used in the present study, as they are
directly involved in nutritional status.

Statistival analysis

Continuous variables were described by the use of sta-
tistical characteristics {means, 8D). Discrete variables
were described as counts and percentages. Analysis of
variance or the y’-test was used to determine the differ-
ences among the MINA-8F classifications, Pearson’s
linear correlation coefficient and partial rank correlation
coefficients adjusted for age and sex were used fo
meastre the relationships between the MNA-SF score
and the accumulated number of gerlatric conditions, A
Peyalue of <0.05 was taken to define smtistical signif-
cance. We used univariate and multivariable logistic
regression to determine which variables, including the
presence of geriatric conditions, predicted malnour-
ished versus wel-nourished status evaluated with
MNA-SF. Por the multivariable logistic regression
analysis, two models were used. Model [ included sex,
age, living settings (community or nursing home), the
number of geriatric conditions among eight or six
symptoms, and chronic diseases, such as disbetes mel-
litus and hypertension, which were significantly associ-
ated with malnutrition in univariate analysis. Model I}
included sex, age, living settings {community or nursing
home) and all of the geriafric conditions. spss 15.0
(EPSS, Chicago, IL, USA) statistical software was used
to analyze the data.

Results

The baseline characteristics of a total of 1098 partici-
pants aged &Syears or over were compared among
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MMNA-SF categories (Table 1}, According to the MNA-
SF classification, 21.4% {(n = 2335}, 54.3% {n=596) and
24.3% (n=267) were categorized as “malnourished”,
“at riek of malnuerition” and “well nourished”, respec-
tively. The distdbution of classifications differed
significantly between institutionalized and community-
dwelling participants. Compared with comumunity-
dwelling participants, the institutionalized older people
had a higher prevalence of malnutrition and a lower rate
of good nutrition when compared among the three
groups of participants with different nutritional status
classified by MNA scores, Significant differences were
also detected in age, sex, prevalence of artificial nutri-
tion, and scores of bADL and Charlson comorbidity
index. Regarding the prevalences of chronic diseases,
only those of diabetes mellitus and hypertension were
found to be different among the three groups. There
was also a significant difference in the number of geri-
atric  conditions among MNA-SF classifications
(Table 2). Poorer nutritional status according to the
MMNA-SF classification increased the number of gerat-
ric condidons. Accumulation was higher in the
malnourished group than in the “at risk of malnourish-~
ment” (among eight symptoms, among six symptoms)
and in the “well-nourished” group (among eight,
among six). There were significant differences among
classes with regard to the prevalence of all the individual
components of geriatric conditions. A higher prevalence
of all of the components except falls was found in the
poorer nutritional status.

As shown in Table 3, a significant negative correla-
tion was detected between the number of accurulated
geriatric conditions and the MINA-SF score, These cor-
relations persisted after adjusting for age and sex.
Similar results were observed when the accumulation of
geriatric conditions was based on a total of six rather
than eight symptoms. These results showed that par-
ticipants suffering poorer nutritional status were more
likely to have geriatric conditions.

Logistic regression analyses were carried out to evalu-
ate the associations of variables including geriatric
conditions with malnourished status evaluated with
MNA-SF (Table 4), Unadjusted univariate analysis sug-
gested that women, older age, lower bADL score,
nursing home residence, the use of artificial nurrition,
the number of drugs which participants were taking, the
number of accumulated geriatric conditions famong
eight syraptoms OR 2.62, 95% CI 2.22-3.10; among six
OR 2.36, 95% CI 2.00~2.78) and the presence of all of
the components of geriatric conditions were associated
with malnourishment. However, no association was
observed with the Charlson Comorbidity Index or with
the presence of chronic diseases, except diabetes melli-
tus and hypertension. Participants with either of these
two lifestyle-related diseases were less likely to be
malnourished.

© 2013 Japan Geriatrics Society
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Table 1 Nursing homes and community: baseline characteristics of participants by Mini Nutritdonal Assessment

MNA (0-7) MMNA (8-11) MNA (12-14) Povalue
Malnourished At risk of Well nourished
malnutrition
Mursing homes, 7 (% of total) 151 (25.7) 337 (57.4) 99 {16.8}
Community, 7 (% of total} 84 (16.2) 259 (50.5) 168 (33.3} <001
Nursing homes and community, # (% of total) 235214 596 (54.3) 267 (24.3) :
MINA-SF score, mean (SD): nursing home? 6.1 (1.2) 9.2 (1,11} 12.5 {0.68) «(.001
MNA~SF score, mean (SD): community® S.841.5) 9.6 (L1 125 {0.7) <{3.007
MINA-SF score, mean (SD): nursing home 6.0(1.3) 94 (1.1 1253 0.7) «<0.001
and community®
Age, mean (SD)* 84.6years (8.2)  83.8years (8.1}  81.0years (7.5} <G.001
Wien, n (% of menftotal} 60 (25.5) 163 (27.3) 101 {37.8) 0.002
Avtificial nutrition (% of total) 30(12.8) 30 (5.0) 2{0.7) <{.001
Mean basic ADL, range 0-100 (8D)¥ 283 (27.0) 46.5 (30.9) 71.2 {23.9} <3001
No. drugs, mean (SD)* 5.0(3.1) 5.6 (3.4) 7.2 {3.9) <0.001
Charlson Comorbidity Index, mean {(SD)# 2.6 (1.8) 2.4 (1.8) 2.6 (1.8) 0.045
Chronic diseases, 7 {% of total)
Ischemic heart disease 36 (15.3) 99 (16.6) 47 (17.6) 0.790
Congestive heart failure 44 (18.7) 97 (16.3) 51(19.1) 0.512
COPDy 28 (12.0) 55{9.2) 33 (12.4} (.283
Cerebrovascular disease 104 (44.4) 270 (45.5) 118 (44.2) 0.529
Diabetes mellitus 32 {13.6) 881(14.8) 76 {28.5) <0001
Cancer 13 (5.5) 33 (5.5 16 (6.0} 0.961
Hypertension 102 (43.4) 294.(49.3) 169 (63.3) <0,001

#Analysis of variance; others were analyzed using the yPtest. ADL, activities of daily living; COPD, chronic obstructive
pulmonary disease; MINA, Mini Nutritional Assessment.

Table2 Nursing homes and community: baseline characteristics of participanits by Mini Nutritional Assessment

MNA (0-7) MNA (8-11} MNA (12-14) P-value
Malnourighed At visk of Well nourished
malnutrition
Nursing homes, # (% of total) 181 (25.7) 337 (574} 99 (14.8)
Community, 7 (% of total) 84 {16.2) 259 (50.5) 168 (33.3) <(.001
Nursing homes and community, # {% of total} 238 (21.4) 596 (54.3) 267 {24.3)
No. geriatric conditons, mean (8D
Among 8 4,7 (1.6} 3.5 (1.8) 2.3{1L.5) <0001
Among 6 3.6 (1.3) 2.9(1.4) 2.1 {1.3) <0.001
Gerlatric conditions, n (% of total)
Vision impairment 115 (49.8) 220 (37.5) 71 (26,73 <0.001
Hearing impairment 123 (533.0% 250 (42.4) 89 {33.5) <(.001
Falls 36 (15.4) 118 (19.9) 78 (29.2} <0.001
Bladder control problem 205 {87.6) 415 {70.3) 105 (39.3} <0.001
Cognitive impairment 161 (69.1) 326 (55.3) 96 {36.4) <0,001
Mobility impairment 210 (89.7) 413 (69.4) 115 (43.1) =0.001
Swallowing problem 138 (59.5) 213 (35.9) 52{19.5) <0.001
Appetite loss 123 {(56.2) 148 (25.2) 21 {7.9) <(.001

TAralysis of variance; others were analyzed using the y*-test. The geriatric conditions among eight incladed vision impairment,
hearing impairment, falls, bladder control problem, cognitive impairment, mobility impairment, swallowing problem and
appetite loss; among six included vision impairment, hearing impairment, falls, bladder control problem, cognitive impairment,
and mobility impairment.

© 2013 Japan Geriatrics Society | 201

—127—



T Hirose et al.

Table 3 Association of the accumulation of the geriatric conditions in
participants from nursing homes and community with MNA-SF score

No. geriatric conditions

No. geriatric conditions

Among 8 Among 6*
r ¥ P
MNA-SF |
Unadjusted -(0.495 <0.001 ~(.392 <0.601
Adjusted® —{1.473 <(.001 -0.364 <0.001

*The gerfatric conditions among eight included vision impairment, hearing
impairment, falls, bladder control problem, cognitive impairment, mobility
impairment, swallowing problem and appetite loss; *among six included

vision impairment, hearing impairment, falls, bladder control problem, cognitive
impairment, and mobility impairment. SAdjusted by age and sex. MINA, Mini

MNuiritional Assessment.

In multivariste analysis, the number of acaumulated
geriatric conditions was associated with malnourish-
ment {in model I OR 2.51, 95% CI 2,11-3.00}, When
the number of accwmulated geriatric conditions was
based on a total of six rather than eight, similar results
were observed {in modet I, OR 2.21, 95% CI 1.86-2.64),
In model 1, diabetes mellitus and hypertension were no
longer associated with malnourishment. It should be
noted that, in modell, the significant association
between the number of accumulated geriatric condi-
tons and malnourishment persisted when the bADL
score was included in the analysis (among eight OR
1.74, 95% CI 1.40-2.10; among six OR 1.26, 95% CI
1.01~1.57). Although nursing home residents were
associated with malnourishment, there was no longer
an association when the bADL score was included in
the analysis (OR 1.32, 95% CI 074-2.35). In modelll,
which used each geriatric condition component instead
of the number of accumulated conditions, the presence
of & bladder control problem, cognitive Impairment,
mobility impairment, swallowing problem and appetite
ioss. were each associated with malnourishment. In
model I, sex, age and nursing home residence were not
associated with malnourishment,

Discussion

The present study showed that nursing home residents
had a higher prevalence of malnutrition (25.7%) than
those living in the community {16.2%). Furthermore,
both 16.8% and 33.3% of the institutionalized and
community-dwelling older people, respectively, were
well nourished. A study of elderly Germans estimated
that 36.7% and 85.7% of institutionalized and
community-dwelling  participants, respectively, were
well nourished, based on MNA-SF for nutridonal
evaluation.'® In a study of elderly Taiwanese, 26.5% and
80.1% of institutionalized and community-dwelling
participants, respectively, were considered well nour-

202 |

ished according to MNA-SF categories.”” The lower
prevalence of well-nourished community-dwelling
older people in the present study seems attributable to
the multiple medical problems and the functional Hmi-
tations among our participants,

Those with poorer nutritional status were older, had
lower BADL scores and were more likely 1o use artificial
alimentation. Although we do not kuow the exact
reasons for the relationships between artificial nutrition
and poor nutritional status, it is possible that those
patients receive insufficient nutvients or that those
receiving artificial nutrition have a background of a
heavy disease burden.

ft has been reported that functional disability in older
people s associated with inadequate diet and weight
loss. ' Huang ef al. compared the nutritional status of
their functionally dependent and independent elderly
patients, and found poor nutritional status with lower
daily caloric intake in the former group,® Consistently
in the present study, participants with lower classified
MMNA-SF were associated with a lower bADL score. We
observed that presence of diabetes mellitus or hyperten-
sion is negatively associated with malnutrition, although
these associations disappeared after adjustment, The
participants with these chronic diseases had higher
BM] levels than those without disease {diabetes mellitus
218 3.6 v 201 %37, P<0001; hypertension
211239 o5 19.6 = 3.5, P<0.001), consistent with
MMA-SF eyaluation, suggesting the participants with
diabetes mellitus or hypertension seem to have better
nutritional status compared with those without these
chronic diseases.

We clearly showed that, among dependent older
people in nursing homes and in the community, those
with poorer nutritional status had more geriatric condi-
tions. In fact, an increase of one geriattic condition
among eight or six symptoms showed 2.62 or 2.36 OR
of the risk of malnutrition in univariate analyses. [t
should be emphasized that the association persisted

© 2013 Japan Geriatrics Soclety )
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Table 4 Nursing homes and community: factors associated with malnutrition

Univariate Multivariate model 1 Multivariate model i1
OR {95% Ch) P OR  (95%Ch P OR {95% CI) P

Women {os men) 1.78 1.22-2.62 0.003 093 0.54-1.61 0.796 8.80 0.43-1.50 0.491
Age {continuous) 1.06 1.04-1.09 <0001 1.00 0.97-1.03 0.946 1.03  0.99-1.06 0.194
Basic ADL 0.95 09409 <0.001
{continuous)
Nursing home (os 3.17 2.20-4.57 <0001 225 1.34-3.77 0.002 131 0.68-2.52 0413
comupiunity)
Artificial nutrition 19.30 4.56-81.68 <0.001
{% of total)
No. drugs 0.84 0.79-0.88 <0.001 0.90 0.84-0.97 0.0066 050 0.83-0.98 0.016
No. geriatric
conditions

Among 8 2,62 2.22-3.10 <0.001 2.51 211-3.00 <0.001

Among 6 2.36 2.00-2.78 <0.001 221 1.86-2.64 <0.001
Vision impairment 2.72 1.87-1.87 <0.0(}1; 1.57 0.87-2.85 0.137
Hearing 2.22  1.55-3.19  <«0.001 093 0.51-1.70 0.805
impairment
Falls experiences 045 029070 <0.001 0.58 0.29-1.15 0.119
Bladder control 10.96 6.92-17.36 <0.001 3.27 1.72-6321 <0.001
problem
Cognitive 3,94 271-5.72 <0.001 2.50 140445 0.002
impairment
- Mobility 1162 7.14-18.91 <0.001 473  2.39-9.37 <0.001
impairment
Swallowing 601 4.03-8.98 <0.001 2.5%  1.43-4.469 0.002
problem
Appetite loss 15.07 8.97-25.33 <0.001 16,485 7.84~34.54 <0.001
Chronic diseases,
presence {s
absence)

Charlson 0,99 {4.90-1.0% 0.844

Comorbidity

Index

Ischiemic heart 0.84 0.52-1.35 0.479

disease

Congestive heart  1.00  0.64-1.56 0.992

fatlure

COPD 0.96 0.56-1.64 .879

Cerebrovascular 1.0 0.70-1.43 0.989

discase

Diabetes mellitus 0.39  0.25-0.62 <0.001 0.62 034113 0.118

Cancer 091 0.43-1.94 {.816

Hypertension .45 (0.31-0.64 <0081 092 0.88-1.5¢6 (.766

The gerlatric conditions among eight included vision impalrment, hearing impairment, falls, bladder control problem, cognitive
impairment, mobility impairment, swallowing problem and appetite loss; among six included vision impairment, hearing
impairment, falls, bladder control problem, cognitive impairment, and mobility impairment. ADL, activities of daily living
COPD, chronic obstractive pulmonary disease.

even after controlling for sex, age, bADL, living settings
and comorbidities. Recently in 2 cross-sectonal
hospital-based observational study, Saka erdl also
reported that patients who were malnourished or at risk
of malnowrishment according to the MNA. full version
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had more geriatric conditions ™ Although they reported
that those with low MNA scores had more chronic
diseases, in the present study comorbidity was not posi-
tively associated with malnutrition. This inconsistency
scems to be related to the different settings of the
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strveys, Saka eral. investigated hospital-based older
patients, but our participants lived in the community or
in nursing homes and did not have active diseases.
Thus, nutritionsl status is closely related to the accu~
mulation of geriarric condidons, but not to comorbidi-
ties, at least in dependent elderly people without acute
illness.

We also observed that malnutrition was associated
with varfous components of geriatric conditions, In the
crude model, the presence of each component, except
for falls, was more likely to be classified as malnutri-
tion, In contrast, participants who had fallen were less
likely to be malnourished. We observed that the bADL
score of those who experienced falls was lower than
that of those who did not experience falls (63.6 * 24.4
vs 47.3 £ 343, P<0.001). This relationship between
falls and malnutrition appeared through bADL status,
as this association disappeared after adjusting for
BADL status (OR 0.82, $5% CI 0.47-1.41). Partici~
pants with the poorest bADL status {severe physical
limitation, such as rypically confined to bed) are
less likely to @ll” The poorest bADL status is asso-
ciated with poorer nutritional status, as described
earlier.

After demographic adjustments, the presence of a
bladder control problem, cognitive impairment, mobil-
ity impairment, a swallowing problemn and appetite loss
were each significantly associated with malnurrition.
The exact reasons for the association between bladder
control problems and malnutrition remain unknown, It
is well documented that being overweight is a risk factor
for urinary incontinence® However, In the present
study of dependent older people, we found the opposite
resuit. One reason for this discrepancy might be the
definition of bladder control problems, which in the
present study included not only urinary incontinence,
but also catheterization and an inability to control url-
nation. There are many risk factors common to the
development of both a bladder control problem and
malnutrition, These common factors include BADL
status, depression and multiple medical condidons
it is also wue for mobility Impairment, which is also
associated with malnutrition.

Many of the studies investigating the relationships
between cognition and nutritional status focus on
nutritional deficiencies as a consequence of dementia
or cognitive decline. For instance, cognitive decline
might impair the ability or desire to eat.? Weight loss
and changed eating behavior are recognized character-
istics of the progressive dementing process, and
uncontrolled weight loss is almost mevxmb e in the
latter stages.?’

We showed the associations between malnutrition
according to the MNA-SF classification, and both the
presence of a swallowing problem and appetite loss,
The impairment of swallowing function can have dev-
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astating health implications. These include not only
aspiration pneumonia, but also malnutrition and dehy-
dration, as well as changes In health status, including
an Increased need for care provision, especially for
older adults. In fact, a recent large cross-sectional
survey of geriatric wards of hospitals showed that swal-
lowing difficulties were strongly associated with mal-
nutrition.®? How appetite control changes with age
remains to be elucidated, but a loss of appetite is fre-
quently observed with aging; in a phenomenon cslled
the “anorexia of aging”, the physiological reductions in
appetite and food intake accompany normal aging or
occur as & consequence of varlous diseases. Appetite
loss and subsequent reduced oral intake are followed
of course by weight loss and nutritional impairmerc.®
However, it should be noted that desplie the exclusion
of these conditions that are directly linked to reduced
energy intake, the accumulation of geriatric conditions
{six items} is associated with poor nutritional status in
dependent elderly.

In the present study, 42.3% and 18.4% of the partici-
pants in the community and nursing homes were male,
respectively, One of the reasons for this difference of the
ratio of males and females might be due to the different
average age of the participants. The participants from
nursing homes were much older than those from the
community, The male gender ratio tends to reduce as
age increases, and among the elderly there is usually an
excess of females.

The present study had several strengths, including
the relatively large number of participants in different
settings: nursing homes and the community. Our analy-
ses took into account potential confounders including
age, sex, bADL status and comorbidity,

The present study had potential Hmitatons,
however, Data obtained from multiple nurses through
standardized interviews might be inaccurate, although
to wminimize discordance in data collection, nurses were
trained in interviewing older participants and caregivers
before the start of the study, The degree of cognitive
impairment was not inchaded in the analysis, a5 cogni-
tive function was not evaluated by a specific screening
instrument, There is no consensus on the definition of
a geriatric condition or what conditions that category
should include. In the present study, potental key
conditions/diseases, such as dizziness, delivium or
pressure sores, osteoporosis, gastroesophageal reflux
disease, chronic kidney disease and dyslipidemia, were
not included in the analysis. Although mood, such as
depression, might influence nutritional status, depres-
sive status was not evaluated in the present study. The
study used cross-sectional analysis, and we cannot
draw conclusions about cause and effect. Further
research is required to examine geriatric conditions
and their longitudinal associations with nugritional
status.
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