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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 8F Among 6%
r r P
MNA-SF
Unadjusted -0.495 <0.001 -0.392 <0.001
Adjusteds ~0.473 <0.001 -0.364 <0.001

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

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

Nutritional Assessment.

In multivariate analysis, the number of accumulated
geriatric conditions was associated with malnourish-
ment (in model I OR 2.51, 95% CI 2.11-3.00). When
the number of accumulated geriatric conditions was
based on a total of six rather than eight, similar results
were observed (in model I, OR 2.21, 95% CI 1.86-2.64).
In model I, 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-
tions 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 model II,
which used each geriatric condition component instead
of the number of accumulated conditions, the presence
of a bladder control problem, cognitive impairment,
mobility impairment, swallowing problem and appetite
loss were cach associated with malnourishment. In
model II, 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 nutritional
evaluation.’ In a study of elderly Taiwanese, 26.5% and
80.1% of institutionalized and community-dwelling
participants, respectively, were considered well nour-
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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 limi-
tations among our participants.

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

It has been reported that functional disability in older
people is associated with inadequate diet and weight
loss.'®" Huang et 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
MNA-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
BMI levels than those without disease (diabetes mellitus
21.8 3.6 wvs 20.1 3.7, P<0.001; hypertension
21.1 £3.9 vs 19.6 = 3.5, P<0.001), consistent with
MNA-SF evaluation, 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 geriatric condition
among eight or six symptoms showed 2.62 or 2.36 OR
of the risk of malnutrition in univariate analyses. It
should be emphasized that the association persisted
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Table 4 Nursing homes and community: factors associated with malnutrition

Univariate Multivariate model I Multivariate model II
OR (95% CI) P OR (9% Cl) P OR (95% CI) P

Women (vs men) 1.78 1.22-2.62 0.003 0.93 0.54-1.61 0.796 0.80 0.43-1.50 0.491
Age (continuous) 1.06 1.04-1.09 <0.001 1.00 0.97-1.03 0.946 1.03  0.99-1.06 0.194
Basic ADL 0.95 0.94-0.96 <0.001
(continuous)
Nursing home (vs 3.17 2.20-4.57 <0.001 2.25 1.34-3.77 0.002 1.31 0.68-2.52 0.413
community)
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 0.006 0.90 0.83-0.98 0.016
No. geriatric
conditions

Among 8 2.62  2.22-3.10 <0.001 2.51 2.11-3.00 <0.001

Among 6 2.36  2.00-2.78 <0.001 2.21 1.86-2.64 <0.001
Vision impairment 2,72  1.87-1.87  <0.001 1.57 0.87-2.85 0.137
Hearing 2.22  1.55-3.19 <0.001 0.93 0.51-1.70 0.805
impairment
Falls experiences 0.45 0.29-0.70  <0.001 0.58 0.29-1.15 0.119
Bladder control 10.96 6.92-17.36 <0.001 3.27 1.72-6.21 <0.001
problem
Cognitive 3.94 2.71-5.72 <0.001 2.50 1.40-4.45 0.002
impairment
Mobility 11.62 7.14-18.91 <0.001 473  2.39-9.37 <0.001
impairment -
Swallowing 6.01 4.03-8.96 <0.001 2.59 1.43-4.69 0.002
problem
Appetite loss 15.07 8.97-25.33 <0.001 16.45 7.84-34.54 <0.001
Chronic diseases,
presence (vs
absence)

Charlson 0.99 0.90-1.09 0.844

Comorbidity

Index

Ischemic heart 0.84 0.52-1.35 0.479

disease

Congestive heart 1.00  0.64-1.56 0.992

failure

COPD 0.96 0.56-1.64 0.879

Cerebrovascular 1.00 0.70-1.43 0.989

disease

Diabetes mellitus 0.39 0.25-0.62 <0.001 0.62 0.34-1.13 0.118

Cancer 0.91 0.43-1.94 0.816

Hypertension 0.45 0.31-0.64 <0.001 0.92 0.55-1.56 0.766

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. ADL, activities of daily living;

COPD, chronic obstructive pulmonary disease.

even after controlling for sex, age, bADL, living settings
and comorbidities. Recently in a cross-sectional
hospital-based observational study, Saka etal also
reported that patients who were malnourished or at risk
of malnourishment according to the MNA full version

© 2013 Japan Geriatrics Society

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
seems to be related to the different settings of the

| 203

-217 -



T Hirose et al.

surveys. Saka et al. investigated hospital-based older
patients, but our participants lived in the community or
in nursing homes and did not have active diseases.
Thus, nutritional status is closely related to the accu-
mulation of geriatric conditions, but not to comorbidi-
ties, at least in dependent elderly people without acute
illness.

We also observed that malnutrition was associated
with various 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 = 34.3, 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, 95% CI 0.47-1.41). Partici-
pants with the poorest bADL status (severe physical
limitation, such as typically confined to bed) are
less likely to fall.** 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 problem and appetite loss
were each significantly associated with malnutrition.
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
result. 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 uri-
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 conditions.?**
It is also true 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 inevitable 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 called
the “anorexia of aging”, the physiological reductions in
appetite and food intake accompany normal aging or
occur as a consequence of various diseases. Appetite
loss and subsequent reduced oral intake are followed
of course by weight loss and nutritional impairment.®
However, it should be noted that despite 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 limitations,
however. Data obtained from multiple nurses through
standardized interviews might be inaccurate, although
to minimize 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 included in the analysis, as 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, potential key
conditions/diseases, such as dizziness, delirium 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 nutritional
status.

© 2013 Japan Geriatrics Society
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Association between type of diet and low level of caregiver burden

Hiromi Enoki *2, Jun Hasegawa?, Takahisa Hirose ?
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1) Department of Health and Medical science.
Aichi Shukutoku University
2) Department of Community Healthcare & Geriatrics.

Nagoya University Graduate School of Medicine

Abstract :

Background : Over the years research on family caregivers has consistently
demonstrated that increased caregiver burden relates to decreased mental and physical
health. However, little attention has been paid to the impact that providing care to a family
member with eating difficulty has on caregivers. In this study. we assessed the caregiver
burden of those patients who tube feed and compared with those who leed via other
nutritional routes.

Methods : The study population consisted of 493 caregivers (654+122 yr (SD)), and
maiched care recipients 81.8-+8.0 yr (SD)) who were community-dwelling elderly, and were
provided various home care services under the long-term care insurance program. The
data included clients' dernographic characteristics. a rating for ten basic ADL. cognitive
performance scale (CPS), and the Charlson comorbidity index. The types of diet were
classified into three categories: oral intake (solid regular-texture diet n=391, and a minced
or pureed texture, n=81) and tube [eeding, n=21). Data were also obtained from caregivers
concerning their own personal demographic characteristics, and their subjective burden as
assessed by the Japanese version of the Zarit Burden Interview (J-ZBI). One-way analysis
of variance and analysis of covariance (ANCOVA) were used to compare caregiver burden
according to the types of diet. Covariates of ANCOVA included gender and CPS score.

Results : J-ZBI score was not significantly different among the three groups. After
adjusting for covariates, the lowest J-ZBI score was observed in caregivers with tube
feeding use and there were significant differences in J-ZBI score between the tube feeding
group and the oral intake groups (solid diet, or a minced or pureed texture diet group).

Conclusions : The association between tube feeding and a low level of caregiver burden

is another consideration in decision-making for long-term tube feeding among older aduits.

Key words : caregiver burden, tube feeding. type of diet, frail elderly
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