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Comprehensive assessment of
nutritional status and associated
factors in the healthy,
community-dwelling elderly
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Background: Malnutrition among the elderly has become a serious problem as their
population increases in Japan. To approach the risk of malnutrition in the healthy,
community-dwelling elderly is important for early prevention of malnutrition. The nutri-
tional status and mutable associated factors with poor nutritional status specific to the
healthy elderly were examined comprehensively.

Methods: One hundred and thirty healthy elderly people from a senior college in Tokyo,
Japan were eligible for this study. Nutritional status was evaluated by Mini-Nutritional
Assessment (MINA). The demographic status and potential correlates with poor nutritional
status, including the physical factors (mobility, cognitive impairment and oral status) and
the psychosocial factors (depression, self-efficacy, attitudes toward health, instrumental
activities of daily living, public health service knowledge, and difficulty and dissatisfaction
with meal preparation) were investigated. The multiple linear regression analysis using a
stepwise procedure adjusted for demographic status was performed to detect independent
associated factors.

Results: There were 16 participants (12.6%) at risk of malnutrition. The independent
associated factors with lower MNA scores were depression (B =-0.27, P=0.005), lower
self-efficacy (B = 0.25, P =0.009), lower attitudes toward health scores (§ = 0.21, P = 0.02)
and difficulty with meal preparation (B =-0.18, P =0.03).

Conclusion: The prevalence of the healthy elderly at the initial risk of malnutrition was
relatively high and should not be overlooked. The comprehensive geriatric screening
and intervention including mental health, health management and life-situation will be
important for the healthy, community-dwelling elderly.

Keywords: comprehensive health care, healthy elderly people, malnutrition, nutritional
assessment, preventive health services.
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Malnutrition in the healthy elderly

Introduction

Recently, malnutrition among the elderly has become
a serious problem as their population increases in
Japan. Malnutrition is defined as “the state of deficient
energy or protein intake or absorption, which is char-
acterized by weight loss and changes in body compo-
sition”.! More than 50% of the elderly in hospitals
and institutions were malnourished.** Malnutrition
leads to poor outcomes such as functional decline,
frailty, the decline of quality of life and higher
mortality.>” Moreover, it is possible that severe mal-
nutrition has become too advanced to be improved.?
Therefore, early screening and preventive intervention
are one of the most important aspects for successful
aging.

Although recognition of the need for the prevention
of malnutrition is widespread, many studies on mal-
nutrition have been conducted for the frail elderly or
hospitalized people, not for the healthier elderly.
Because 80% and more of the elderly in Japan are the
healthy elderly who do not need care, they are con-
sidered to be the most prior targets of early nutritional
screening. A previous study, using a common screen-
ing tool (i.e. serum albumin), has reported that less
than 1% of the healthy, community-dwelling elderly
were at moderate risk of malnutrition,” which is,
however, considered the almost same meaning as
obvious malnutrition, in need of treatment rather than
prevention. Because one of the signs of malnutrition
(e.g. the declines in muscle strength) can occur even
within the normal range of serum albumin levels,'
the prevalence of the potential risk population
in the healthy elderly must be investigated for preven-
tion as this number has been increasing, especially in
Japan.

Although there are many factors associated with
malnutrition, including demographic, physical and
psychosocial factors such as age, living alone, eating
and oral problems, low functional capacity, depression
and more,'"? they are factors almost applied to the
frail elderly not to the healthy elderly. Factors related
to each population are different in terms of the possi-
bility of intervention or priority due to the physical
and psychosocial differences between the healthy
elderly and the frail. Therefore, for effective interven-
tion in the healthy elderly, factors must be applied to
the specific population, that is the healthy elderly in
this study, and be mutable to promote behavioral
change for prevention.

The aims of this study were: (i) to describe the
nutritional status comprehensively in the healthy,
community-dwelling elderly; and (ii) to investigate
mutable associated factors with poor nutritional status
specific to this population as a base for future preventive
intervention in Japan.

© 2008 Japan Geriatrics Society

Methods

Study population and settings

The study enrolled 210 eligible participants aged 65 and
older who met the criteria for inclusion at Setagaya
Senior College, which is a public recurrent school for
the healthy elderly in Tokyo, Japan. The criteria for
inclusion were that the individual was: (i) community-
dwelling; and (i) not certified as “on the care level”
according to the Japan Long-term Care Insurance
System.

This cross-sectional study conducted a questionnaire
survey and subsequent clinical evaluations performed by
well-trained observers at the Setagaya Senior College
in November~December 2006. One hundred and thirty-
one participants underwent both survey and evaluations.
Moreover, one participant who did not meet inclusion
criteria was excluded from the analytical sample. Thus, a
total of 130 participants (61.9%) were analyzed. Ethical
approval was obtained from the Institutional Review
Board of University of Tokyo and the Setagaya Senior
College Administrative Office, and written informed
consent was obtained from each participant.

Nutritional status

The Mini-Nutritional Assessment (MNA) was used to
evaluate the risk of malnutrition. The MNA was devel-
oped in Europe to evaluate the nutritional status of the
elderly”® and translated into Japanese,'* including 18
items (range of scores, 0-30) consisting of four domains:
(i) anthropometric; (ii) general; (iii) dietary; and (iv) sub-
jective assessment. Participants were categorized by the
MNA into three groups: (i) well-nourished (224 points);
(ii) at risk of malnutrition (17-23.5 points); and (iii)
malnutrition (<17 points). The validity of the MNA for
malnutrition has been proven for the Japanese elderly;
the sensitivity and specificity for hypoalbuminemia was
0.81 and 0.86, respectively.'* The MNA also has been
shown to have good reliability according to internal
consistency (Cronbach’s alpha, 0.8) and test-retest
reliability (intraclass correlation coefficient, 0.89)."
Anthropometric assessment of the MINA was conducted
according to the MNA clinical practice user guide.

Demographic characteristics

Age, sex, living arrangement, economic status and
comorbidity were assessed for demographic character-
istics which were used as covariates in the analyses. For
living arrangement, the participants were classified as
living alone or not. Economic status was categorized
subjectively as “good”, “average” or “bad”. Comorbidity
was measured by the Charlson index'® in the form of
a self-report questionnaire, which is a 17-item scale
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(range of scores, 0-30) with higher scores indicating
higher or more severe comorbidity. This score has been
shown to correlate with mortality in Japan'” and have
excellent interrater reliability (intraclass correlation
coefficients, 0.80).1%

Physical factors

Physical functional status was measured by “1km
mobility”,'® which consists of the following self-report
categories: “I am able to walk without difficulty”, “I am
able to walk with difficulty” and “I am unable to walk”.

Cognitive impairment was measured by the Frontal
Assessment Battery (FAB).?® The FAB is a six-item per-
formance test (range of scores, 0-18). The FAB has
been used to detect mild cognitive impairment (MCI)
with good validity (concurrent and discriminant valid-
ity), and reliability (interrater reliability and internal
consistency).”!

For dental status, the use of partial or complete den-
tures was assessed. Subjective dental and oral problems
were also assessed, including bad condition of teeth,
problems swallowing, problems chewing and dry
mouth. Oral problems were defined as problems with
frequency of greater than “sometimes”. The total
number of problems was calculated and classified into:
0, 1 or 22 problems.

Psychosocial factors

Mental status was measured by the Geriatric Depression
Scale-S (GDS-5),2 a dichotomized five-item scale
(range of scores, 0-5) for screening depression. Depres-
sion was defined as a score of two or higher. The GDS-5
has been shown to have good validity for clinical diag-
nosis (sensitivity of 0.94 and .specificity of 0.81), and
interrater reliability (x =0.88).% A Japanese version of
GDS-$S was used.

Self-efficacy was evaluated by the Perceived Health
Competence Scale (PHCS).* The PHCS is a domain-
specific self-efficacy scale including eight items (range
of scores, 0-40) used to measure the degree of ability
to manage health outcomes. A Japanese version of the
PHCS was used, which has been shown to have good
construct, content validity and internal consistency.”

To investigate actual health attitudes, the following
dichotomized four-item questions (range of scores, 0-4)
were used: “Do you know your ideal body weight?”,
“Do you know your energy requirements?”, “Do you
usually weigh yourself?” and “Do you take an interest in
the size of your meals?”. The total score was calculated
as the score of “attitudes toward health”, with higher
scores indicating better attitudes.

Instrumental activities of daily living (IADL) were
measured by the Tokyo Metropolitan Institution of
Gerontology Index of Competence (TMIG index),
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which was developed in Japan.* The TMIG index
includes 13 dichotomized items (range of scores, 0-13)
consisting of three subcategories: instrumental self-
maintenance (range of scores, 0-5), intellectual activity
(0-4) and social role (0-4). The TMIG index has been
shown to have good validity (construct, discriminant
and predictive validity) and reliability (internal consis-
tency and test-retest reliability).?’

To investigate the degree of knowledge regarding
public health services, the following public health ser-
vices were selected: meals-on-wheels, health checkups,
dietary counseling, and a service for the prevention
of malnutrition. The total number of knowing services
was calculated (range of scores, 0-4). Higher scores
indicated better knowledge about services.

Meal preparation, including cooking and shopping,
was measured by the following two measures: (i) the
degree of difficulty felt due to physical or mental
reasons; and (ii) the degree of dissatisfaction felt with
respect to one’s own meal preparation. The degree of
difficulty was measured by a four-level Likert scale
(“often”, “sometimes”, “seldom” and “never”) and dif-
ficulty was defined as “a subjective feeling of difficulty
toward either cooking or shopping often or sometimes”.
For the degree of dissatisfaction, dissatisfaction was
defined as “a subjective feeling of dissatisfaction with
either cooking or shopping”.

Statistical analysis

Descriptive statistics were shown by the meant+
standard deviation (SD) for continuous variables and
the number (percentage) for categorical variables. In the
first analyses for the detection of possible associated
factors to poor nutritional status, relationships between
each factor and the MNA total score were examined by
calculating Spearman’s 7. The factors that correlated
with the MNA at P < 0.20 were included in the multi-
variate analyses. In the second analyses to examine the
independent effects of possible associated factors on
poor nutritional status, a multiple linear regression
analysis using a stepwise procedure was performed. The
significance levels for both entry and stay were set at
P <0.15. The final multivariate model included demo-
graphic characteristics (age, sex, living arrangement,
economic status and comorbidity) as covariates. The
statistical significance level was set at P=0.05. Analyses
were conducted by Statistical Analysis System version
9.1 (SAS Institute, Cary, NC, USA).

Results

Characteristics of participants

The characteristics of the participants are shown in
Tables 1 and 2. The mean age + SD was 72.2 £ 4.3 years
old. Sixty-two (47.7%) participants were males. The
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Table 1 Demographic characteristics of participants
(n = 130)

Table 2 Physical and psychosocial characteristics of
participants (n = 130)

Characteristics

Characteristics Values Values
Age (years, mean + SD) 722143 1 km mobility, n (%)
Males, n (%) 62 (47.7) Can walk without difficulty 121 (95.3)
Living arrangement, n (%) Can walk with difficulty or cannot 6 (4.7
Living alone 27 (20.8) Frontal Assessment Battery, mean + SD 15.5+1.8
Living together 103 (79.2) Dental status, 7 (%) A
Economic status, n (%) Natural dentition 67 (51.5)
Good 92 (70.8) Partial or complete dentures 63 (48.5)
Average 31 (23.9) Number of dental and oral problems,
Bad 7 (5.3) n (%)
Charlson index, n (%) 0 57 (44.9)
0 102 (78.5) 1 33 (26.0)
1 19 (14.6) 22 37 (29.1)
=2 9 (6.9) Geriatric Depression Scale-5
SD, standard deviation, 22 -(risk of depression), n (%) 15 (11.5)
Perceived Health Competence Scale, 27.4+6.5
mean + SD )
i o Attitudes toward health, mean + SD 3.2+09
Charlson index detected that 102 (78.5%) participants TMIG index total score. mean + SD 12.3+1.0
had no comorbidity. Only two were certified as on the Instrumental Self~mai,ntenance score 49403
support level. mean + SD '
Intellectual activity score, mean + SD 3.9%03
Nutritional status Social role score, mean *+ SD 3.5+0.9
- o o Public health service knowledge, n (%)
The nutritional characteristics of the participants are 0 6 (5.0)
shown in Table 3. For nutritional status, the mean 1 45 (37.2)
MNA score £ SD was 27.0+ 2.2, One hundred and >7 70 (57.9)
eleven participants (87.4%) were well-nourished, 16 Difficulty with meal preparation, n (%) 14 (10.8)
participants (12.6%) were at risk of malnutrition and Dissatisfaction with meal preparation, 13 (10.6)

none were malnourished (score was missing for three
participants).

Correlations between nutritional status and
associated factors

The results of the first and second analyses are shown in
Table 4. In the first analyses, possible factors associated
with lower MNA scores were explored using correlation
coefficients. The following variables correlated at
P <0.20 with the MNA score and were included in the
multivariate model: three subcategories of the TMIG
score, dental status, depression, the PHCS score, the
attitudes toward health score, the public health service
knowledge score, and difficulty and dissatisfaction with
meal preparation. In addition, demographic character-
istics (sex, age, living arrangement, economic status and
the Charlson score) were included as covariates in the
multiple regression model.

In the second analyses, performed to detect the inde-
pendent effects of possible factors associated with lower
MNA scores, meaning poorer nutritional status, a mul-
tiple regression analysis adjusted for demographic
characteristics was conducted using a stepwise
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n (%)

TMIG, Tokyo Metropolitan Institute of Gerontology Index
of Competence,

approach. The independent associated factors with
lower MNA scores were depression (standardized
B=-0.27, P=0.00S), lower PHCS scores (B=0.25,
P =0.009), lower attitudes scores (B = 0.21, P = 0.02) and
difficulty with meal preparation (§=-0.18, P=0.03).
Dental status did not significantly correlate with the
MNA score (B =-0.15, P = 0.09). All demographic char-
acteristics did not significantly correlate with the MNA
score. The adjusted R? of the final model was 0.38.

Discussion

The results of this study suggest that approximately
13% of the healthy elderly are at risk of malnutrition
using a comprehensive and valid instrument, the MNA,
and that poor nutritional status has a significant
association with depression, lower self-efficacy, a lower
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MNA items (rating)

0

Score, n (%)

0.5 1

2 3

1

2

3
4

S

6

10
11

12

Body mass index (0, <19; 1, 19 to <21; 2, 21 4 (3.1)
to <23; 3, 223)

Mid-arm circumference in ¢m (0, <21; 0.5, 21 2 (1.6)
to <22; 1, >22)

Calf circumference in cm (0, <31; 1, 231) 6 (4.7)
Weight loss during last 3 months (0, >3 kg; 1, 1 (0.8)
does not know; 2, 1-3 kg; 3, no weight loss)

Lives independently (not in a nursing home 0 (0)
or hospital) (0, no; 1, yes)

Takes more than three prescription drugs per 28 (21.7)

day (0, yes; 1, no)

Has suffered psychological stress or acute 13 (10.0)

disease in the past 3 months (0, yes; 2, no)

Mobility (0, bed- or chair-bound; 1, able to 0 (0
get out of bed/chair but does not go out; 2,

goes out)

Neuropsychological problems (0, severe 0O

dementia or depression; 1, mild dementia;
2, no psychological problems)

Pressure sores or skin ulcers (0, yes; 1, no) 0 (0)
How many full meals does the patient eat 0 (0)
daily? (0, one meal; 1, two meals; 2, three

meals)

Selected consumption markers for protein intake

e At least one serving of dairy products per day?
e Two or more servings of legumes or eggs per week?
* Meat, fish or poultry every day?

(OI

if 0 or 1 yes for the above questions; 0.5, if 2 6 (4.6)

yes; 1, if 3 yes)

13

14

15

16

17

18

Consumes two or more servings of fruits or S5 (3.9
vegetables per day? (0, no; 1, yes)
Has food intake declined .over the past 1 (0.8)

3 months due to loss of appetite, digestive

problems, chewing or swallowing difficulties?

(0, severe loss; 1, moderate loss; 2, no loss)

How much fluid is consumed per day? (0, 10 (7.8)
less than 3 cups; 0.5, 3-5 cups; 1, more

than 5 cups)

Mode of feeding (0, unable to eat without 1 (0.8)
assistance; 1, self-fed with some difficulty; 2,

self-fed without any problem)

Do they view themselves as having nutritional 9 (7.0
problems? (0, major malnutrition; 1, does

not know or moderate malnutrition;

2, no nutritional problem)

In comparison with other people of the same 15 (11.5)

age, how do they consider their health
status? (0, not as good; 0.5, does not know;
1, as good; 2, better)

- 26 (20.3)
4 (3.1) 122 (95.3)

- 123 (95.3)
- 1 (0.8)

- 130 (100)
- 101 (78.3)
- 117 (90.0)

- 0 (0)

- 1 (0.8)

- 130 (100)
- S 3.9

24 (18.5) 100 (76.9)

- 125 (96.1)

- 7 (5.6)

52 (40.6) 66 (S1.6)

- 1 (0.8)

- 20 (15.5)

6 (4.6) 54 (41.6)

36 (28.1) 62 (48.5)

26 (20.0) 102 (78.4)

130 (100) -

129 (99.2) -

124 (96.1) -

117 (93.6) -

128 (98.4) -

100 (77.5) -

55 (42.3) -

Data were missing for item 3, 6, 11, 15 and 17 (n=1, respectively), 1 and 2 (n =2, respectively), and 14 (n=35). MNA,
Mini-Nutritional Assessment.

28
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Table 4 Correlation between the nutritional status and factors, and the final multiple regression model

Variables Correlation Multiple regression model*
coefficient? P-value Standardized f3 P-value

Age 0.05 0.58 0.02 0.82
Sex 0.11 0.25 0.11 0.20
Living arrangement -0.02 0.85 0.07 0.46
Economic status -0.17 0.06 0.07 0.41
Charlson index -0.27 0.003 -0.13 0.14
1 km mobility 0.11 0.22 Not includeds
Frontal Assessment Battery 0.11 0.23 Not included
Dental status -0.23 0.009 -0.15 0.09
Number of dental and oral problems -0.11 0.21 Not included
Depression (GDS, 22) -0.37 <0.001 -0.27 0.005
Perceived Health Competence Scale 0.48 <0.001 0.25 0.009
Attitudes toward health 0.23 0.01 0.21 0.02
TMIG index total score 0.30 0.001 Not selected§

Instrumental self-maintenance 0.14 0.12 Not selected

Intellectual activity 0.22 0.02 Not selected

Social role 0.25 0.007 Not selected
Public health service knowledge 0.16 0.09 Not selected
Difficulty with meal preparation -0.23 0.01 ~-0.18 0.03
Dissatisfaction with meal preparation -0.16 0.08 Not selected

fSpearman’s 7. ¥The final multiple regression model using stepwise procedure was adjusted for demographic characteristics (age,
sex, econommic status, living arrangement and the Charlson index). Adjusted R* = 0.38. $“Not included” means “not included in
the independent variables for the multivariate model”. “Not selected” means “not selected in the final model”. GDS, Geriatric

Depression Scale.

score of attitudes toward health and difficulty with meal
preparation,

The prevalence of risk of malnutrition in this study
was high, compared with a previous study in Japan
conducted in a community, which, using serum
albumin, reported that less than 1% were at moderate
risk of malnutrition.” Another study conducted in
Ireland also reported that only 3% of the healthy elderly
had malnutrition, defined as having a body mass index
of less than 20.2 On the other hand, the results in this
study were almost consistent with other research using
MNA, which reported the prevalence of the elderly at
risk of malnutrition as 17%.* These may suggest that
comprehensive nutritional assessments, like MNA, will
be more useful to detect the potential risk population in
the healthy elderly before a moderate decline of nutri-
tional status is reflected in low serum albumin.**
Although it might be possible that normal physiological
change influences the nutritional status of the elderly in
the risk population, it is clear that the risk group of
MNA had poorer outcomes such as mortality or hospi-
tal admission than the well-nourished group had.® If
13% of the healthy elderly are at risk of malnutrition
detected by MNA, more than 2 million of the Japanese
elderly will be at risk of malnutrition. This indicates that
there can be relatively many elderly people with a mild
or initial risk of malnutrition in Japan. Therefore, in
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order to prevent declines in nutritional status and func-
tional capacity, early comprehensive screening and early
intervention in initial risk populations will be important
before irrecoverable change occurs in nutritional
status.® Further research will be needed to investigate
the nutritional change of healthy, community-dwelling
elderly people at risk of malnutrition.

There were four factors associated with poor nutri-
tional status. This result revealed the importance of
comprehensive geriatric assessment including mental
health and life-situation for prevention of malnutrition.

Depression had already been identified as an associ-
ated factor in the frail or hospitalized elderly® because
depression reduces dietary intake.*® Even in the healthy
elderly, depression was found to be one of the associ-
ated factors, which means comprehensive assessment
and intervention will be effective in preventing malnu-
trition in the healthy elderly.

Lower self-efficacy, a lower score of attitudes toward
health and difficulty with meal preparation are associ-
ated factors unique to the healthy elderly. Self-efficacy
has been recognized to be associated not only with
eating behaviors, including dietary variety,” but also
with self-perceived health.®* This may influence one’s
health management directly through behavior and indi-
rectly through self-perceived health. Moreover, atti-
tudes toward health evaluated in this study reflect actual
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health behaviors and interest as well as health knowl-
edge. Therefore, low self-efficacy can change one’s
habit, especially dietary habit, into a worse one, and low
attitudes will become a barrier for the elderly in coping
with inappropriate changes, causing the risk of malnu-
trition. These results indicated that factors related to
health management or behavior are the direct target for
the healthy elderly to prevent malnutrition. Further
research will be needed to detect more detailed and
practical contents of attitudes toward health.

Difficulty with meal preparation was also associated
with poor nutritional status. “Tiredness”, which is a
general perception in daily living, is known as a predic-
tor of the decline in functional capacity among the
community-dwelling elderly.*” In comparison, “Diffi-
culty with meal preparation”, which is the specific per-
ception to the dietary behavior, can be a predictor of the
decline in nutritional status. Moreover, IADL, which
had been associated with nutritional status in the frail
elderly,® were not associated with nutritional status in
this study. “Difficulty with meal preparation” can be the
key factor of malnutrition, especially in the healthy
elderly, rather than abilities such as IADL. Therefore,
the assessment of not only abilities but also actual
life-situation or perception of meal preparation are
important to prevent malnutrition among the healthy,
community-dwelling elderly,

There were several limitations in this study. First,
because sample size was not large enough and the par-
ticipants were recruited from only one city, the results in
this study may not be necessarily generalized. Causal
relationships between the factors and nutritional status
were unclear due to the use of a cross-sectional design.
Because this study focused on revealing the nutritional
characteristics of the healthy elderly, the majority of
factors were skewed due to the ceiling effect, and this
might explain the lack of correlation between some
factors and the MINA. Finally, there may have been
unrecognized factors and stratified relationships among
various factors at different levels. Further research is
needed to develop validated intervention models for
more effective prevention.

In conclusion, this study revealed that people at risk
of malnutrition were relatively common, even in the
healthy, community-dwelling elderly. Detecting and
following up these people will be needed to prevent the
decline of nutritional status in the future. The compre-
hensive geriatric screening and intervention including
mental health, health management and life-situation
will be important for the healthy, community-dwelling
elderly.
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