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Summary. Objective: Our study aimed to examine whether eating alone has negative effects on dietary practices
among community-dwelling elderly in Japan, while considering gender and cohabitation status differences.
Methodology: Individual data for adults 265 years old was obtained from two nationwide Surveys of Attitudes
towards Food and Nutrition Education (Shokuiku) conducted by the Ministry of Agriculture, Forestry and
Fisheries in 2016 and 2017. Ordered logit models with various dietary practices as dependent variables were
developed. Findings: Single men were least likely to attempt to adopt a healthy dietary lifestyle, actually eat
a balanced diet, avoid too much salt, and eat many vegetables and fruit, followed by men living with their
families and eating alone. Elderly individuals with higher self-reported financial means were more likely to
attempt to adopt a healthy dietary lifestyle and actually eat balanced meals. However, the marginal effects at
means were significantly smaller than those of the dummies for single men and men living with their families
and eating alone. Additionally, knowledge of food safety was likely to increase consciousness about healthy di-
etary habits, but did not affect actual dietary practice among the elderly. Taken together, our data suggest that
eating alone may be a stronger determinant of actual dietary practices than living alone. Originality: To our
knowledge, the gender- and cohabitation status-dependent effect of eating alone on dietary practices among
community-dwelling elderly has so far attracted little attention. Our study attempted to examine whether
eating alone has a negative effect on dietary practices among community-dwelling elderly, while considering
gender and cohabitation status differences.
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Introduction

Many developed and upper middle-income
countries, particularly Japan, are witnessing popula-
tion aging due to the steadily declining birth rates
and extended longevity. As this demographic change
advocates the governments to curb the increase in
public healthcare expenditures for the elderly without
decreasing their quality of life (QOL) as far as pos-
sible, extending healthy life years — especially among
community-dwelling elderly — becomes an important
policy agenda. Many evidence-based studies show that

health-related QOL is determined by daily nutrition
or dietary intake.

Several geriatric studies indicate that eating alone
is associated with depression (1-5), unhealthy eating
practice such as low food diversity (2, 6), lower veg-
etable and fruit intake (7), meal skipping (7), higher
prevalence of obesity and underweight (7), higher nu-
tritional risk (8), food insecurity (9), lower energy in-
take (10), lower QOL (2), cognitive decline (11), and
higher mortality (12) among the elderly. However, to
the best of our knowledge, the gender- and cohabita-
tion status-dependent effect of eating alone on dietary
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practices among community-dwelling elderly has not
been studied intensively. Although an exceptional
study (7) found a significant gender- and cohabitation
status-dependent association between eating alone
and dietary practice, it was based on a survey conduct-
ed in a specific region in Japan. Therefore, using indi-
vidual data combined from the 2016 and 2017 Surveys
of Attitudes toward Food and Nutrition Education
(Shokuiku), carried out by the Ministry of Agriculture,
Forestry and Fisheries of Japan nationwide, our study
aims to examine the effect of eating alone on dietary
practices among community-dwelling elderly, while
considering gender and cohabitation status differences.

Materials and Methods

We combined individual data for adults, aged 65
years old or above, from the two independent Surveys
of Attitudes toward Food and Nutrition Education
(Shokuiku), conducted by the Ministry of Agriculture,
Forestry and Fisheries in November 2016 and No-
vember/December 2017. For each nationwide survey,
a two-stage stratified random sampling was used to se-
lect 3,000 people aged 20 or older; thus, 3,000 people
were selected for each survey. Trained staff members
conducted face-to-face interviews with those who
agreed to participate. Of the 714 and 697 participants
aged 65 and above for 2016 and 2017, respectively, 676
and 660 respondents provided adequate data for further

analyses. Ethics approval was not required for this sec-
ondary analysis of data publicly available through the
University of Tokyo’s Center for Social Research and
Data Archives, Institute of Social Science.

As shown in Table 1, we used the following ques-
tions regarding dietary practices, all of which were the
same for the 2016 and 2017 surveys: “To what extent
do you usually try to lead a healthy dietary lifestyle?”
(4 = very high, 3 = high, 2 = low, 1 = very low); “How
many days in an average week do you eat a main dish
(an energy source of carbohydrates such as rice, bread, or
noodles), main side dishes (main source of protein and
fat such as fish, meat, eggs, or soybean products), and
sub-side dishes (source of vitamins, minerals, and fiber,
which are limited in main dishes and main side dishes)
simultaneously more than twice a day?” (4 = almost every
day, 3 = four to five days per week, 2 = two to three days
per week, 1 = less than one day per week); “For the pre-
vention and improvement of lifestyle diseases, to what

» «

extent do you actually...” “....avoid taking too much
salt?,”“...eat many vegetables?,” and “...eat many fruits?”
(4 = very high, 3 = high, 2 = low, 1 = very low).

Given that all responses regarding dietary prac-
tices were ordinal in nature, ordered logistic regression
was used to examine the association between eating
alone and dietary practices after adjusting for all other
potential factors. In the ordered logistic model, the ob-
served ordinal variable Y; regarding dietary practice is a
function of unobservable latent continuous variable Y;*

which has various cut points or thresholds. The value

Table 1. Questions and the scales used to measure various dimensions of dietary practices

Questionnaire sentences Scales of alternatives Dependent variables
To what extent do you usually try to lead a healthy dietary lifestyle? 4 = very high, 3 = high, 2 = low, Y1
1 = very low

How many days in an average week do you eat a main dish (an
energy source of carbohydrates such as rice, bread, or noodles), 4 = almost every day,
main side dishes (main source of protein and fat such as fish, meat, | 3 = four to five days per week,

. . RO Y2
eggs, or soybean products), and sub-side dishes (source of vitamins, | 2 = two to three days per week,
minerals, and fiber, which are limited in main dishes and main side | 1 =less than one day per week
dishes) simultaneously more than twice a day?
For the prevention and improvement of lifestyle diseases, to what 4 = very high, 3 = high, 2 = low, Y3
extent do you actually avoid taking too much salt? 1 = very low
For the prevention and improvement of lifestyle diseases, to what 4 = very high, 3 = high, 2 = low, Y4
extent do you actually eat many vegetables? 1 = very low
For the prevention and improvement of lifestyle diseases, to what 4 = very high, 3 = high, 2 = low, Ys
extent do you actually eat many fruits? 1 = very low
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of Y; depends on whether or not the latent variable Y*
has crossed a particular threshold p as shown below:

1ifYy " <u

2if p <YY" <
Bifu, <Y <pu;
4if u; <Y*

The ordered logit model is defined as follows:
Y*"=X'B+¢ (2)

where X is the vector of independent variables,
the vector of regression coeflicients to be estimated, and
the error term normally distributed with a mean of 0.

All data were analyzed using STATA version
16.0, with a significance level of 0.05.

The main independent variable was created by mul-
tiplying three dummy-coded variables for gender (male
or female), cohabitation status (living alone or living
with family), and the presence of eating companion(s)
(eating alone or eating with someone else) to clarify the
synergetic effect of three factors on dietary practice. The
practice of eating alone was assessed using the follow-
ing question: “How often do you eat all meals in a day
alone?” Using the responses to the question, we cate-
gorized respondents who answered “almost every day,”
“four to five days per week,” or “two to three days per
week” into the “eating alone” category and respondents
who answered “less than one day a week” or “rarely” into
the “eating with someone” category. All respondents
were divided into eight categories: single women eating

with someone, single women eating alone, women liv-
ing with family and eating with someone, women liv-
ing with family and eating alone, single men eating with
someone, single men eating alone, men living with fam-
ily and eating with someone, and men living with fam-
ily and eating alone. However, since only four of the 62
single men and 11 of the 131 single women ate meals
with someone (Table 2), “single men (women) eating
alone” and “single men (women) eating with someone”
were combined together to make new variables denoted
as “single men” and “single women,” respectively. There-
fore, the dummy-coded independent variables created
by multiplying three variables for gender, cohabitation
status, and the presence of eating companion(s) included
single women (n = 131), women living with family and
eating with someone (n = 494), women living with fam-
ily and eating alone (n = 71), single men (n = 62), men
living with family and eating with someone (n = 509),
and men living with family and eating alone (n = 69).
Considering the findings of previous study (13)
and the limitations of the survey questions, we also used
the following independent variables: a dummy-coded
age variable (65-69, 70-74, and 75-79 years old, and
80 years old or above), a self-reported financial means
variable measured on a four-point Likert scale (4 =
very good, 3 = fairly good, 2 = neither good nor bad,
and 1 = not good at all), a self-reported variable for the
extent of knowledge of food safety, which results in a
healthy dietary lifestyle (4 = to a large extent, 3 = to
some extent, 2 = to a small extent, 1 = not at all), and a
dummy-coded variable for residence (Tokyo metropoli-

Table 2. Number of subjects by gender, cohabitation status, and habit of eating alone

Number of subjects Percentage (%)
Single women eating with someone 120 9.0
Single women eating alone 11 0.8
Women living with family and eating with someone 494 37.0
Women living with family and eating alone 71 5.3
Single men eating with someone 58 4.3
Single men eating alone 4 0.3
Men living with family and eating with someone 509 38.1
Men living with family and eating alone 69 5.2
Total 1,336 100.0

Notes: Authors’ calculation.



A. Ishida, E. Ishida

tan area, ordinance-designated city, city with more than
100,000 people, city with less than 100,000 people, and
village/town). The reasons why we used age variable as
a dummy for every 5-year age group rather than con-
tinuous variable are as follows: 1) it is not clear whether
dietary practices are monotonically and linearly related
with age; 2) the elderly population is divided into the
young-old (65-69 years), the middle-old (70-74 years),
and the old-old (75 years and over) in the medical and
healthcare system; and, 3) the prevalence of dementia
increases particularly after the age of 80 years.

Results

Of the 1,336 elderly individuals, although 962
(72.0%) ate with companions almost every day, 217
(16.2%) ate all meals alone almost daily, 41 (3.1%) ate
alone four or five days a week, 60 (4.5%) ate alone two
or three days a week, and 56 (4.2%) ate alone one day
a week. This implied that 23.8% of the elderly in the
study population ate all meals alone more than two
days a week. Even among the 1,143 elderly persons
living with family, 140 (12.2%) ate alone.

The mean values for the five dependent variables
with the cross-term variable for gender, cohabitation
status, and presence of eating companion(s) are shown
in Table 3. A Kruskal-Wallis test was conducted to

determine whether each dietary practice was different
for the six respondent’s categories. The test statistics
that follow a chi-squared distribution with 5 degrees
of freedom are 55.232, 101.665, 23.788, 46.253, and
53.848 for each dependent variable, suggesting that
there are statistically significant differences in dietary
practice among the categories. All mean values were
lowest for single men, followed by men living with
family and eating alone. This implies that these indi-
viduals are less likely to attempt to lead a healthy di-
etary lifestyle, actually eat balanced meals, avoid too
much salt, and eat many vegetables and fruits.

The estimated coeflicients and their t-values for
the ordered logit models on attempting to practice a
healthy dietary lifestyle (Y1), actual frequency of a well-
balanced dietary intake pattern (Y2), extent of avoiding
excess salt intake (Y3), actual vegetable intake (Y4),
and actual fruit intake (Y5) are presented in Table 4.
The null hypothesis that all coeflicients except the con-
stant term are zero was rejected by the likelihood ratio
(LR) test at the 1% significance level in each estimation
(the values of test statistics following the chi-squared
distribution with 14 degrees of freedom, ranging from
50.33 to 143.40, all of which were larger than the 1%
critical value of 29.14). All null hypotheses of pi={1, or
W,=W; are rejected at the 1% significant level and esti-
mated values of [, [, and s are in ascending order

(Wi<M2 <Ws) in all equations in Table 4, indicating that

Table 3. Mean values of dependent variables by gender, cohabitation status, and habit of eating alone

Set of alternative categories

Single women

Women living with family and eating with someone
Women living with family and eating alone

Single men

Men living with family and eating with someone
Men living with family and eating alone

Total

Y1 Y2 Y3 Y4 Y5
3.282 3.382 3.206 3.221 3.046
3.366 3.634 3.128 3.383 3.162
3.225 3.606 3.070 3.234 2.986
2.806 2.468 2.774 2.855 2.613
3.118 3.544 3.002 3.173 2.929
2.986 3.000 2.913 3.014 2.696
3.210 3.489 3.057 3.236 3.003

Notes: Y1 = extent of attempting to practice a healthy dietary lifestyle (4 = very high, 3 = high, 2 = low, 1 = very low)

Y2 = actual frequency of a well-balanced dietary intake pattern (4 = almost every day, 3 = four fo five days per week, 2 = two to three days

per week, 1 = less than one day per week)

Y3 = extent of avoiding excess intake of salt (4 = very high, 3 = high, 2 = low, 1 = very low)

Y4 = extent of actual intake of vegetables (4= very high, 3 = high, 2 = low, 1 = very Jow)

Y5 = extent of actual intake of fruit (4 = very high, 3 = high, 2 = low, 1 = very low)
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the imposed cut points of the observable categories of
each dependent variables are not equal and the Likert
scales used in the study are reliable. Moreover, since the
variance inflation factor was below the threshold of 10,
with the highest value at 3.10 and lowest at 1.01, there
is no multicollinearity apparent among the independ-
ent variables in the ordered logit models. Therefore, the
estimation results based on the ordered logit models in
Table 4 are likely reliable.

Estimation results from Y1 in Table 4 indicated
that older men were less likely to attempt to lead a
healthy dietary lifestyle than single older women, irre-
spective of whether they lived with their family and ate
meals alone. Moreover, individuals who were 70 years
old or above, whose self-reported financial condition
was good, or who had more knowledge of food safety,
were more likely to attempt to lead a healthy dietary
lifestyle. The marginal effects at means (MEM) re-
ported in Table 5 show that the probability to which
the elderly attempted to practice a healthy dietary
lifestyle (“very high”) decreased by 21.3% for single
men, 10.2% for men living with family and eating with
someone, and 17.0% for men living with family and
eating alone, when compared to single women. This
clearly suggests that eating alone and single living lead
to the least attempt to practice a healthy dietary life-
style in community-dwelling elderly.

Estimation results from Y2 in Table 4 indicated
that single men and men living with family and eat-
ing alone were less probable to actually eat a well-
balanced diet, and men living with family and eating
with someone were more likely to do so, compared
with single women. Individuals, 80 years or above,
whose self-reported financial condition was good were
more likely to eat a well-balanced diet. The marginal
effects reported in Table 5 show that the probability of
the actual frequency of a well-balanced dietary intake
pattern of “almost every day” decreased by 35.2% for
single men and 15.3% for men living with family and
eating alone, and increased by 15.2% for women liv-
ing with family and eating with someone and 9.4% for
men living with family and eating with someone, when
compared to single women. However, this clearly sug-
gests that it is single men that are most reluctant to
actually eat a well-balanced diet, followed by men liv-
ing with family and eating alone.

Estimation results from Y3 in Table 4 indicate
that older men less frequently avoid too much salt
than single older women, irrespective of whether they
lived with their family and ate meals alone. Individu-
als 70-74 years old whose self-reported financial con-
dition was good were more likely to avoid too much
salt. The marginal effects reported in Table 5 show that
the probability to which they usually avoid eating too
much salt (“very high”) decreased by 18.7% for single
men, 11.8% for men living with family and eating with
someone, and 16.9% for men living with family and
eating alone compared to single women. This clearly
suggests that community-dwelling elderly who least
frequently avoid taking too much salt were single men,
followed by men living with family and eating alone.

Estimation results of Y4 in Table 4 indicate that
single men and men living with family and eating alone
are less probable to actually eat many vegetables com-
pared to single women. On the contrary, older individ-
uals whose self-reported financial condition is better
are more likely to eat many vegetables. The marginal
effects reported in Table 5 show that the probability
to which they usually eat much vegetable “very high”
decreased by 18.9% for single men and 13.9% for men
living with family and eating alone, when compared to
single women. This clearly suggests that eating alone
has a negative impact on vegetable intake in older men.

Estimation results from Y5 in Table 4 indicated
that single men and men living with family and eat-
ing alone were less likely to actually eat many fruits
than single women. On the contrary, older individu-
als whose self-reported financial condition was better
were more likely to eat more fruit. The marginal effects
reported in Table 5 show that the probability to which
they usually eat many fruits “very high” decreased by
16.0% for single men and 14.6% for men living with
family and eating alone, when compared to single
women. This clearly suggests that eating alone has a
negative impact on fruit intake in older men.

Discussion
The coeflicients and marginal effects shown

in Tables 3 and 4 suggest that single men, of whom
93.5% (58 of 62 individuals) usually eat alone, are least
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likely to attempt and actually practice a favorable di-
etary lifestyle, followed by men living with family and
eating alone. This clearly indicates that eating alone
is significantly associated with unfavorable dietary
practices among elderly, consistent with the findings
of Kimura et al. (2) demonstrating that eating alone
is related to a less varied diet. However, this conclu-
sion is only applicable to male elderly individuals in
the present study, consistent with results from Tani et
al. (7) showing that the effects of eating alone on un-
healthy dietary practices were more prominent among
men. The negative effect of eating alone on depres-
sion was also found only for men (4). Irrespective of
whether they lived alone or with family, no significant
association between eating alone and dietary practices
was found among female elderly individuals. This is
probably because elderly women are generally much
better at cooking than men and have more experience
with cooking, as is the case with housewives in Japan.
Considering that Tani et al. (12) showed that the as-
sociation between eating alone and risk for mortality
is much more apparent in men, eating alone seems to
be an alarming practice for men from the public health
viewpoint.

Although men living with family and eating with
someone tend to be careless about a healthy dietary
lifestyle and avoiding too much salt, they are not less
likely to eat vegetables and fruits and eat balanced
meals more often. Many empirical studies showed
that older men do not consider a healthy dietary life-
style important, and their dietary intake tends to be
more unfavorable than that of older women. How-
ever, our estimation results suggest that eating with
companion(s) prevents older men living with family
from eating unhealthy and nutritionally unbalanced
meals. It appears that most older men living with fam-
ily seldom cook, and their meals are usually prepared
by their wives, children, or children’s spouses, who
are more conscious of nutritional choice than them.
Therefore, they are less likely to eat unhealthy and nu-
tritionally unbalanced meals, irrespective of whether
they are attempting to eat healthy and nutritionally
balanced meals. Our findings regarding eating alone
and cohabitation suggest that eating alone might be
a stronger determinant of actual dietary practice than
living alone. This is consistent with Wang et al. (5)

who demonstrated that among Chinese elderly indi-
viduals, the negative effects of eating alone on depres-
sive symptoms are stronger than those of living alone.

Older individuals with higher self-reported in-
come were more likely to attempt to practice a healthy
dietary lifestyle and actually eat balanced meals. How-
ever, absolute values of the marginal effects of choos-
ing “4=very high” (Y1, Y3-Y5) or “4=almost every day”
(Y2) ranged from 0.034 to 0.066 for self-reported
financial conditions. These values were significantly
smaller than those of the dummy values for single
men (0.160-0.352) and men living with family and
eating alone (0.139-0.170). Additionally, the estima-
tion results suggested that knowledge of food safety
was likely to increase consciousness of a healthy di-
etary lifestyle, but did not affect actual dietary prac-
tice among older individuals. Therefore, it appears that
gender (male) and eating alone are the main determi-
nants of the extent of eating healthy and nutritionally
balanced meals among community-dwelling older in-
dividuals in Japan.

From the public health viewpoint, elderly indi-
viduals can be encouraged to pay more attention to
healthy and nutritionally balanced meals through par-
ticipation in community meals. The “social facilitation
of eating” shows that people increase food intake when
they eat with companions or in a group (14). Tani
et al. (4) also suggested that shared meal services at
community centers may be beneficial for older adults.
However, our study found that male elderly individu-
als eating alone tended to be more reluctant to uti-
lize community meal services. All subjects were asked
to answer the question, “To what extent do you want
to participate in community meals?” (5-Likert scale,
strongly disagree, disagree, neither agree nor disagree,
agree, and strongly agree). The proportion of individu-
als answering “strongly agree” was 26.7% for single
women, 22.7% for women living with family and eat-
ing with companion(s), 21.1% for women living with
family and eating alone, 9.7% for single men, 16.5% for
men living with family and eating with companion(s),
and 10.1% for men living with family and eating alone.
This implies that men living alone and/or eating alone
are most reluctant to participate in community meals.
In addition to single elderly men, men living with fam-
ily and eating alone are also reluctant to participate in
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community activities. Kuroda et al. (3) showed that
elderly individuals living with family yet eating alone
had the poorest social ties with family and friends, and
current community meals are not effective in encour-
aging them into creating social ties.The proportion of
elderly living alone has been increasing steadily and
if this trend continues, along with rapid aging of the
Japanese population, once the most dependable social
safety net provided by family and/or relatives for el-
derly will weaken further over time. In addition, coun-
termeasures for so-called Kaimono-Nanmin (meaning
shopping refugees, who have no easy access to stores
for daily necessities) are urgent issues in rapidly ag-
ing Japan. To effectively prevent community-dwelling
elderly in general and single living elderly in particu-
lar from social exclusion, detailed evaluation of cur-
rent social security measures such as community meals,
food and daily necessities sales by mobile vehicle stall,
and home delivery service of food and beverage remain
to be analyzed in the future.

Acknowledgements

The authors thank the Japan Social Science
Data Archive, Center for Social Research and Data
Archives, Institute of Social Science, University of
Tokyo; and the Consumer Affairs and Shokuiku (Food
and Nutrition Education) Division, Food Safety and
Consumer Affairs Bureau, the Ministry of Agriculture,
Forestry and Fisheries of Japan, for providing data
from individuals who participated the 2016 and 2017
Surveys of Attitudes toward Shokuiku.

References

1. KangY, Kang S, Kim KJ, Ko H, Shin ], Song YM. The as-
sociation between family mealtime and depression in elderly
Koreans. Korean ] Fam Med 2018; 39(6): 340-346.

2. Kimura Y, Wada T, Okumiya K, et al. Eating alone among
community-dwelling Japanese elderly: association with
depression and food diversity. ] Nutr Health Aging 2012;
16(8): 728-731.

3. Kuroda A, Tanaka T, Hirano H, et al. Eating alone as
social disengagement is strongly associated with depressive
symptoms in Japanese community-dwelling older adults. J
Am Med Dir Assoc 2015; 16(7): 578-585.

4. Tani Y, Sasaki Y, Haseda M, Kondo K, Kondo N. Eating
alone and depression in older men and women by cohabi-
tation status: The JAGES longitudinal survey. Age Ageing
2015; 44(6): 1019-1026.

5. Wang X, Shen W, Wang C, et al. Association between
eating alone and depressive symptom in elders: a cross-
sectional study. BMC Geriatr 2016; 16: 19.

6. Tanaka I, Kitamura A, Seino S, et al. Relationship between
eating alone and dietary variety among urban older Japanese
adults. Nihon Koshu Eisei Zasshi 2018; 65(12): 744-754.
[in Japanese, English abstract]

7. Tani Y, Kondo N, Takagi D, et al. Combined effects of
eating alone and living alone on unhealthy dietary behaviors,
obesity and underweight in older Japanese adults: Results of
the JAGES. Appetite 2015; 95(1): 1-8.

8. Sheean P, Farrar IC, Sulo S, Partridge J, Schiffer L, Fitz-
gibbon M. Nutrition risk among an ethnically diverse sam-
ple of community-dwelling older adults. Pub Health Nutr
2019; 22(5): 894-902.

9. Quandt SA, Rao P. Hunger and food security among older
adults in a rural community. Human Organ 1999; 58(1):
28-35.

10. Shahar D, Shai I, Vardi H, Fraser D. Dietary intake and eat-
ing patterns of elderly people in Israel: who is at nutritional
risk? Eur J Clin Nutr 2003; 57: 18-25.

11. Li CL, Tung HJ, Yeh MC. Combined effect of eating alone
and a poor nutritional status on cognitive decline among
older adults in Taiwan. Asia Pac J Clin Nutr 2018; 27(3):
686—694.

12. Tani Y, Kondo N, Noma H, Miyaguni Y, Saito M, Kondo
K. Eating alone yet living with others is associated with
mortality in older men: the JAGES cohort survey. ] Geron-
tol B Psychol Sci Soc Sci 2018; 73(7): 1330-1334.

13.Ishida A., Ishida E. Which Japanese older adults are least
likely to enjoy favorable dietary practices? Int J Gerntol
2019; 13(4): 330-334.

14. Herman CP. The social facilitation of eating. A review. Ap-
petite 2015; 86: 61-73.

Correspondence

Prof Emiko Ishida, Assistant Professor at Hyogo University of
Health Science, Kobe, Japan

Email: akira_ishida@people.kobe-u.ac.jp



