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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 Healthcare & Geriatrics, Nagoya University Graduate, School of Medicine, Nagoya, *Department of Health
and Nutrition, Facully of Psychological and Physical Science, Aichi Gakuin University, Nisshin, *Department of Health and Medical
Science, Aichi Shukutoku University, Nagakute, Japan

Aim: 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 (7 = 511, mean age 81.2years) or in nursing homes (n = 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, falls, bladder control
problems, cognitive impairment, 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: Malnutrition was confirmed to have significant associations with geriatric conditions in dependent

older adults. Geriatr Gerontol Int 2014; 14: 198-205.

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

Introduction

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 countries, is that
hospital care, such as 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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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-
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 nutritional status and to be at high
risk for nutritional deficiency when they become ill. In
fact, malnutrition is common in geriatric populations,
especially in nursing homes or among community-
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 6Syears or
older) who were eligible for Japanese long-term care
insurance program, lived in Nagoya City, Japan, and
were receiving 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 =511, inter-
vention n =601, total participants n=1112). The par-
ticipants enrolled between 1 June 2009 and 30
November 2009 were scheduled to undergo compre-
hensive in-home 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
baseline. 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 nutritional evaluation data. Thus,
baseline data on 511 (male n=216, female n=29S,
mean age 81.2 = 7.9 years [SD]) community-dwelling
participants and 587 (male n=108, female n=479,
mean age 85.1 * 7.8 years [SD]) nursing home partici-
pants were used for the analysis.

Written informed consent for participation was
obtained from all participants or, for those with sub-
stantial cognitive impairment, from a surrogate
(usually the closest relative or legal guardian) accord-
ing to the procedures approved by the institutional
review board of Nagoya 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,
grooming, 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 nutritional status

In the present study, nutritional status was assessed at
baseline by the Mini Nutritional Assessment short form
(MNA-SF), one of the most valid and most frequently
used nutritional screening tools for older persons.'®"
MNA-SF consists of six items: food intake, weight loss,
mobility, psychological stress or acute disease, neurop-
sychological problems and body mass index (BMI). The
maximum score of MNA-SF is 14. A score equal to or
less than 7 points is regarded as an indicator of malnu-
trition, 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 geriatric conditions

We defined geriatric conditions as collections of symp-
toms common in older adults, not necessarily associated
with a specific disease, that increase in prevalence with
age."' In the present study, we used the following eight
symptoms as geriatric conditions: (i) vision impairment
(poor eyesight or blindness despite use of corrective
lenses); (ii) hearing impairment (poor hearing despite use
of hearing aids); (iii) falls (at least one fall in the past
12 months); (iv) bladder control problems including not
only urinary incontinence, but also catheterization, and

| 199
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an inability to control 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); (vii) 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
substantial cognitive impairment, it was reported by a
surrogate, caregiver or trained nurses. The accumulation
of geriatric conditions was defined by the number of
symptoms that a patient had among eight symptoms as
described. For the analysis, we also used six of the eight
symptoms; that is, 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.

Statistical analysis

Continuous variables were described by the use of sta-
tistical characteristics (means, SD). Discrete variables
were described as counts and percentages. Analysis of
variance or the y*~test was used to determine the differ-
ences among the MNA-SF classifications. Pearson’s
linear correlation coefficient and partial rank correlation
coefficients adjusted for age and sex were used to
measure the relationships between the MNA-SF score
and the accumulated number of geriatric conditions. A
P-value of <0.05 was taken to define statistical signifi-
cance. We used univariate and multivariable logistic
regression to determine which variables, including the
presence of geriatric conditions, predicted malnour-
ished versus well-nourished status evaluated with
MNA-SF. For 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 diabetes mel-
litus and hypertension, which were significantly associ-
ated with malnutrition in univariate analysis. Model II
included sex, age, living settings (community or nursing
home) and all of the geriatric conditions. spss 15.0
(SPSS, Chicago, IL, USA) statistical software was used
to analyze the data.

Results

The baseline characteristics of a total of 1098 partici-
pants aged 6Syears or over were compared among
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MNA-SF categories (Table 1). According to the MNA-
SF classification, 21.4% (n =235), 54.3% (n=596) and
24.3% (n=267) were categorized as “malnourished”,
“at risk of malnutrition” and “well nourished”, respec-~
tively. The distribution of classifications differed
significantly between institutionalized and community-
dwelling participants. Compared with community-
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
MNA-SF classification increased the number of geriat-
ric conditions. 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 accumulated
geriatric conditions and the MNA-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 nutrition,
the number of drugs which participants were taking, the
number of accumulated geriatric conditions (among
eight symptoms 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.
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Geriatric conditions associated with malnutrition

Table 1 Nursing homes and community: baseline characteristics of participants by Mini Nutritional Assessment

MNA (0-7) MNA (8-11) MNA (12-14) P-value
Malnourished At risk of Well nourished
malnutrition
Nursing homes, n (% of total) 151 (25.7) 337 (57.4) 99 (16.8)
Community, n (% of total) 84 (16.2) 259 (50.5) 168 (33.3) <0.001
Nursing homes and community, n (% of total) 235 (21.4) 596 (54.3) 267 (24.3)
MNA-SF score, mean (SD): nursing home* 6.1(1.2) 9.2 (1.11) 12.5 (0.68) <0.001
MNA-SF score, mean (SD): community* 5.8 (1.5) 9.6 (1.1) 12.5 (0.7) <0.001
MNA-SF score, mean (SD): nursing home 6.0 (1.3) 9.4 (1.1) 12.5 (0.7) <0.001
and community®
Age, mean (SD)* 84.6 years (8.2) 83.8 years (8.1) 81.0 years (7.5) <0.001
Men, n (% of men/total) 60 (25.5) 163 (27.3) 101 (37.8) 0.002
Artificial nutrition (% of total) 30 (12.8) 30 (5.0) 2(0.7) <0.001
Mean basic ADL, range 0-100 (SD)* 25.3 (27.0) 46.5 (30.9) 71.2 (23.9) <0.001
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 (1.6) 2.6 (1.8) 0.045
Chronic diseases, n (% 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
COPD 28 (12.0) 55(9.2) 33 (12.4) 0.283
Cerebrovascular disease 104 (44.4) 270 (45.5) 118 (44.2) 0.929
Diabetes mellitus 32 (13.6) 88 (14.8) 76 (28.5) <0.001
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 y?-test. ADL, activities of daily living; COPD, chronic obstructive

pulmonary disease; MNA, Mini Nutritional Assessment.

Table 2 Nursing homes and community: baseline characteristics of participants by Mini Nutritional Assessment

MNA (0-7) MNA (8-11) MNA (12-14) P-value
Malnourished At risk of Well nourished
malnutrition
Nursing homes, 1 (% of total) 151 (25.7) 337 (57.4) 99 (16.8)
Community, 1 (% of total) 84 (16.2) 259 (50.5) 168 (33.3) <0.001
Nursing homes and community, 7 (% of total) 235 (21.4) 596 (54.3) 267 (24.3)
No. geriatric conditions, mean (SD)*
Among 8 4.7 (1.6) 3.5 (1.6) 2.3 (1.5) <0.001
Among 6 3.6 (1.3) 2.9(1.4) 2.1(1.3) <0.001
Geriatric conditions, n (% of total)
Vision impairment 115 (49.8) 220 (37.5) 71 (26.7) <0.001
Hearing impairment 123 (53.0) 250 (42.4) 89 (33.5) <0.001
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) <0.001

tAnalysis of variance; others were analyzed using the y’-test. The geriatric 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.
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