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Background: With Japan becoming a super-aged society, extending healthy life expectancies resulting
from favorable dietary practices in old age becomes an important policy agenda to curb the rapid
increase in government healthcare expenditures. We clarify the comprehensive relationship be-
tween dietary practices among community-dwelling older adults and family structure.

Methods: Individual data on dietary practices of older adults aged over 65 were obtained from the 2012
Survey of Attitudes toward Shokuiku (Food and Nutrition Education), which was conducted nationwide
by the Cabinet Office of Japan in 2012. We applied ordered logistic regression for 483 valid respondents’
data.

Results: Among respondents separated by family composition and gender, dietary practices were found to
be least favorable among single men. Although the majority of parameters regarding family composition
were significant, no significant results were seen among single women, as compared to single men.
Adjusting for possible covariates, it was found that irrespective of gender, single older adults living
alone are less likely to (a) pursue well-balanced dietary habits, (b) follow a well-balanced diet, (c) attempt
to enjoy eating meals, or (d) enjoy their meals. Besides family structure, subjective health status and
knowledge regarding food significantly affect dietary practices among Japanese community-dwelling
older adults. However, subjective economic status and place of residence were not significant predictors.
Conclusion: Poor dietary habits can have significant consequences for single older adults, especially

single old men, living alone.

Copyright © 2019, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

1. Introduction

Mainly owing to rapid declines in birth rates and extended lon-
gevity, Japan had the highest proportion (27.3%), worldwide, of
adults aged 65 and over in 2016. It is predicted that approximately
38.4% of the Japanese population will fall within this age range by
2065.1 As Japan is a “super-aged society,” extending healthy life
expectancies in old age is an important policy agenda to curb rapid
increases in government healthcare expenditures and help maintain
public quality of life.

Irrespective of gender and age, healthy dietary practices have a
positive effect on health in old age, and several previous studies
have examined food intake and dietary practices among commu-
nity-dwelling Japanese older adults. These studies deal with a wide
range of topics, including the relationship between eating/chewing
ability and nutritional intake,? physical activity abilities, mortality,4
and quality of life.>® Furthermore, research has investigated more
specific relationships between appetite and quality of life,” factors
affecting decline in dietary variety with aging,8 and nutritional
status.>*0 Additional work has assessed the effects of dietary intake
and nutritional balance on daily life functions,** factors determining
satisfaction with one’s daily diet,12 comparisons of dietary practices
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between urban and rural-dwelling older adults,13 and the effects of
nutritional intake and dietary patterns on one’s health status.?
Finally, studies have examined the impact of deserts on food suf-
ficiency and diversity.l‘r"16

While several case studies in Japan have revealed that an older
adult living solely with his/her spouse has the highest satisfaction
with his/her daily diet,*” older adults living alone tend to skip break-
fast more frequently,15 eat an unbalanced or poor diet, 131819 fa|
short of recommended protein intake Ievels,20 and are dissatisfied
due to lack of communication partners during mealtimes.'” How-
ever, few studies based on nationwide survey data have discussed
the influence of household structure on dietary practices among
community-dwelling older adults. Additionally, factors determining
dietary practices among a nationwide sample of Japanese older
adults have been rarely discussed in detail. Therefore, using in-
dividual data from the 2012 Survey of Attitudes toward Shokuiku
(Food and Nutrition Education) by the Cabinet Office of Japan, the
present study aimed to clarify the comprehensive relationship be-
tween dietary practices among community-dwelling older adults
and family structure. Factors under consideration included age,
knowledge of food and nutrition, self-reported health status, self-
reported economic status, and place of residence.

2. Materials and methods

Individual data for older adults aged 65 years old or over were
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obtained from the 2012 Survey of Attitudes toward Shokuiku, which
was conducted by the Cabinet Office in December 2012. A two-stage
stratified random sampling method was used to select 3,000 par-
ticipants aged 20 or older, nationwide, and trained staff conducted
face-to-face interviews with those who agreed to participate. Among
537 participants aged 65 or over, 483 valid respondents provided
adequate data for further analyses. Ethical approval was not re-
quired for this secondary analysis of data publicly available through
the Center for Social Research and Data Archives, Institute of Social
Science, the University of Tokyo.

The survey comprised the following questions regarding dietary
practices: 1) To what extent do you try to make a habit of eating a
well-balanced diet in your daily life? (4 = very high, 3 =high, 2 =low, 1
=very low), 2) How many days 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, min-
erals, and fiber, which are limited in main dishes and main side
dishes) simultaneously more than twice a day during an average
week? (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), 3) To what
extent do you try to enjoy eating meals? (4 = very high, 3 = high, 2 =
low, 1 = very low), and 4) To what extent do you enjoy eating meals?
(5 = very happy, 4 = rather happy, 3 = so-so, 2 = not very happy, 1 =
not happy). Given that these responses regarding dietary practices
were ordinal in nature, ordered logistic regression was used to
examine the association between dietary practices and family st-
ructure after adjusting for all other potential factors. All data were
analyzed using STATA ver.15.1, with 95% Cl and a significance level of
0.05.

After confirming no multicollinearity between the independent
variables, the following categories were composed: a dummy-coded
age variable (65—-69 years old, 70-74 years old, 75 years old or
above), a dummy-coded family structure variable (single woman,
married woman, married woman living with children, single woman
living with children, single man, married man, married man living
with children, or single man living with children), a dummy-coded
self-reported health condition variable measured on a three-point
Likert scale (not healthy, so-so, and healthy), a dummy-coded self-
reported economic condition variable measured on a three-point
Likert scale (not good, so-so, and good), the first principal com-
ponent score from a principal component analysis of the 11 ques-
tions regarding “food knowledge” (details mentioned later), and a
dummy-coded variable for residence (Tokyo metropolitan area,
ordinance-designated city, city with more than 100,000 people,
city with less than 100,000 people, and village/town).

Regarding the dummy-coded family structure variable, all sub-
jects were broken down into the above-mentioned 8 categories by
family composition and gender. However, since single men living
with only children were 9 persons, they were integrated into the
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“married men living with children” category in our estimation. In
addition, for calculating the first principal component score re-
garding “food knowledge,” we used questions regarding the extent
of their knowledge (1 = do not know, 2 = do not know well, 3 = know
to some extent, and 4 = know well) on the following 11 items: (1)
regionally specific foods, (2) in-season foods, (3) nutritional labeling,
(4) flavor expiration date or expiration date for consumption, (5)
food preservation, (6) prevention of food poisoning, (7) choice of
food varieties and suitable quantity of consumption, (8) cooking in
consideration of health, (9) local or event dishes, (10) food loss and
waste reduction, and (11) preparation of emergency foods at times
of disaster. Estimation results for the principal component analysis
are available upon request.

3. Results

Mean values for the four dependent variables (based on family
structure) are shown in Table 1. All mean values were lowest for
single men. Estimation results from the ordered logistic regression
models on attempting to make a habit of eating a well-balanced diet
(Model 1), actual frequency of a well-balanced dietary intake pattern
(Model 2), attempting to enjoy eating meals (Model 3), and enjoying
daily mealtimes (Model 4) are presented in Table 2.

The Model 1 odds ratios were 3.69 (95% Cl = 1.48-9.19) for
married women, 3.97 (95% Cl = 1.54-10.22) for married women
living with children, and 2.81 (95% Cl = 1.18-6.67) for married men
in comparison to single men. Model 1 also revealed that those with a
good or ordinary self-reported health status had odds ratios of 2.97
(95% CI = 1.81-4.89) and 1.95 (95% Cl = 1.01-3.77), respectively,
compared with those reporting an unfavorable health status. Ad-
ditionally, the odds ratio for “food knowledge” was estimated at
1.44 (95% Cl = 1.30-1.58).

Model 2 revealed that the odds ratio for the frequency of a
well-balanced dietary intake pattern was 2.28 (95% Cl = 1.31-3.98)
for those over the age of 75, as compared with those aged 65—69. As
for family structure, odds ratios were 4.88 (95% Cl = 1.86—12.76) for
married women, 3.60 (95% Cl = 1.36-9.56) for married women living
with children, 3.82 (95% CI = 1.32—-11.05) for single women living
with children, 3.41 (95% Cl = 1.42-8.18) for married men, and 5.58
(95% Cl = 2.15—14.48) for married men living with children or single
men living with children, as compared with single men. Model 2 also
indicated that those with a good self-reported health status had an
odds ratio of 2.40 (95% ClI = 1.37—-4.19), as compared with those
reporting an unfavorable health status. Finally, the odds ratio for
“food knowledge” was 1.22 (95% Cl = 1.09-1.36).

Model 3 revealed an odds ratio of 1.71 (95% Cl = 1.06—2.74) for
trying to enjoy eating meals among those over the age of 75, as
compared with those 65—69 years old. As for family structure, odds
ratios were 2.79 (95% Cl = 1.14-6.81) for married women, 3.09 (95%
Cl =1.22-7.84) for married women living with children, 3.55 (95% ClI

Table 1
Mean values of the dependent variables by family structure.
Y1 Y2 Y3 Y4
Single women 3.42 3.54 3.51 4.00
Married women 3.70 3.79 3.67 4.43
Married women living with children 3.69 3.70 3.69 4.51
Single women living with children 3.33 3.71 3.69 4.48
Single men 2.89 3.00 3.00 3.70
Married men 3.37 3.65 3.48 4.36
Married men living with children or single men living with children 3.19 3.67 3.33 4.28

Notes: Y1 = attempting to make a habit of eating a well-balanced diet. Y2 = actual frequency of a well-balanced dietary intake pattern. Y3 = attempting to

enjoy eating meals. Y4 = enjoying daily mealtimes.



Table 2
Results from the ordered logistic regression analyses.
Y1 (Model 1) Y2 (Model 2) Y3 (Model3) Y4 (Model4) M
OR CI (95 percent) OR CI (95 percent) OR CI (95 percent) OR CI (95 percent) ean
Age (Reference: 65-69)
70-74 0.738 0.450 1.212 1.596 0.922 2.764 1.634 0.994 2.685 1.033 0.665 1.604 0.296
75 and above 1.010 0.626 1.629 2.283** 1.311 3.975 1.705* 1.061 2.740 1.716* 1.099 2.681 0.389
Family structure (Reference: Single men)
Single women 1.789 0.704 4.551 1.841 0.698 4.856 1.934 0.756  4.944 1.184 0.484 2.896 0.122
Married women 3.691** 1.483 9.186 4.877** 1.863 12.764 2.787* 1.141 6.807 3.165** 1361 7.362 0.184
Married women living with children 3.965%* 1.539  10.215 3.601** 1357 9.559 3.094*%* 1222 7.837 4.059** 1677 9.823 0.147
Single women living with children 1.703 0.655 4.428 3.822**% 1.322 11.052 3.550** 1.294 9.742 4.433*% 1.707 11.510 0.094
Married men 2.809* 1.183 6.669 3.409*%* 1420 8.181 2.352% 1.008 5.485 3.814** 1660 8.764 0.209
Married men living with children or single men living with children 2.062 0.864 4.919 5.580** 2.150 14.480 1.965 0.825 4.678 3.372%*%  1.447 7.858 0.182
Health status (Reference: Not healthy)
So-so 1.951%* 1.010 3.768 1.164 0.566  2.393 1.737 0.887  3.400 1.199 0.642 2237 0.124
Healthy 2.972%* 1.807 4.889 2.396*%* 1371 4.185 1.827** 1103 3.029 1.694* 1.056  2.716 0.692
Economic status (Reference: Not good)
So-so 0.924 0.535 1.595 1.293 0.685  2.440 0.804 0.468 1.380 0.922 0.555 1.532 0.263
Good 0.898 0.537 1.500 0.882 0.499 1.558 1.436 0.860 2.397 1.278 0.793  2.061 0.520
Food knowledge (factor score from a principal component analysis) 1.436** 1.302 1.583 1.220* 1.093 1.362 1.279** 1159 1.413 1.173* 1.074 1.280 0.000
Residence (Reference: Tokyo metropolitan area)
Ordinance-designated city 0.780 0.286 2.128 0.605 0.217 1.683 1.179 0.485 2.866 0.648 0.278 1.514 0.191
City with more than 100,000 people 0.581 0.225 1.499 0.865 0.327 2.287 1.326 0.573  3.069 0.795 0.359 1.763  0.398
City with less than 100,000 people 0.530 0.202 1.388 0.786 0.290 2.131 1.568 0.661 3.717 0.655 0.289 1.485 0.248
Village/town 0.534 0.181 1.572 0.939 0.287 3.079 1.263 0.467 3.419 0.657 0.263 1.643 0.101
Threshold betweenY=1and Y =2 -3.193 -1.794 -2.223 -3.873
Threshold betweenY=2and Y =3 -0.986 -0.411 -0.101 -2.879
Threshold betweenY=3and Y =4 0.626 0.792 1.393 -0.129
Threshold betweenY =4andY=5 -- - --- 1.378
Log likelihood -420.532 -338.488 -405.647 -489.474
Log likelihood test~chi’(17) 132.746** 57.950** 76.721%* 64.068**
Pseudo R’ 0.136 0.079 0.086 0.061

Notes: For Y1-Y4, see notes from Table 1.
** and * denote 1% and 5% significant, respectively. “Mean” in the most left column shows the mean value of each independent variable. In case of a dummy variable, the mean value is equal to composition ratio
(cf., single women account for 12.2% of 483 respondents).
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=1.29-9.74) for single women living with children, and 2.35 (95% Cl
=1.01-5.49) for married men, as compared to single men. Further-
more, those with a good self-reported health status had an odds
ratio of 1.83 (95% Cl = 1.10—3.03), as compared with those reporting
an unfavorable health status. Finally, the odds ratio for “food
knowledge” was 1.28 (95% Cl = 1.16—1.41).

Model 4 revealed an odds ratio of 1.72 (95% CI = 1.10-2.68) for
enjoying daily mealtimes for those over the age of 75, as compared
with those 65—69 years old. As for family structure, odds ratios were
3.17 (95% ClI = 1.36—7.36) for married women, 4.06 (95% Cl = 1.68—
9.82) for married women living with children, 4.43 (95% Cl = 1.71—
11.51) for single women living with children, 3.81 (95% Cl = 1.66—
8.76) for married men, and 3.37 (95% Cl = 1.45-7.86) for married
men living with children or single men living with children, as
compared to single men. Those with a good self-reported health
status had an odds ratio of 1.69 (95% Cl = 1.06—2.72), as compared
with those reporting an unfavorable health status. Finally, the odds
ratio for “food knowledge” was 1.17 (95% Cl = 1.07-1.28).

4. Discussion

As shown in Table 2, although a majority of parameters regarding
family composition were significant, there were no significant results
among single women. This indicates that, irrespective of gender,
single older adults living alone are less likely to pursue well-balanced
dietary habits, follow a well-balanced diet, attempt to enjoy eating
meals, and enjoy their meals after adjusting for possible covariates,
including age, self-reported health, food knowledge, and residence
location. Considering together with several case studies in Japan re-
porting that single older adults tend to follow unhealthy daily dietary
behaviors,18 skip breakfast more frequently,15 eat a poor diet,9 and fall
short of protein,20 vegetable,19 and fruit intake guidelines,lg"19 we
may conclude that poor dietary habits could have negative conse-
quences for this population. Additionally, we observed that single
older adults were less likely to enjoy mealtimes. This is consistent with
findings from previous studies revealing that single older adults feel
less pleasant during meals?! and are dissatisfied with a lack of part-
ners for communication during mealtimes.?” It should also be noted
that the odds ratios for married men living with children or single men
living with children in Models 1 and 3, and single women living with
children in Model 1, were not significant. However, these odds ratios
were significantly larger than 1.0 in Models 2 and 4. These findings
suggest that the existence of other family member(s) could contribute
to improving balanced dietary behaviors and mealtime enjoyment,
even if these individuals are less concerned with pursing a well-
balanced diet and enjoying their mealtimes.

The proportion of single older adults has steadily increased
from 10.7% in 1980 to 26.3% in 2015." Single older adults tend to be
socially isolated and eat meals alone.?? This social isolation could
also lead to malnutrition® and loss of appetite,23 and eating alone
results in dissatisfaction with one’s daily dietary habits.'? In a situa-
tion where the proportion of single older adults is on an upward
trajectory, it is essential that social policy initiatives address un-
favorable dietary practices among socially isolated older adults.

Additional factors affecting older adults’ dietary practices were
also addressed. For instance, we generally observed that those over
the age of 75 tend to eat a balanced diet and enjoyed their mealtimes.
This finding is consistent with the results of the 2017 National Health
and Nutrition Survey,24 which reported that individuals aged over 70
years were more likely to eat fish, egg, soy and soy products, green
and yellow vegetables, and other vegetables every day than were
those aged 60—69 years. One possible explanation for these findings is
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that, individuals living with others are more likely to eat dinner with
other family members every day. Specifically, among individuals living
with others, this tendency was observed in 77.4%, 76.8%, and 81.3%
of those aged 65—-69, 70-74, and over 75 years, respectively.

Furthermore, odds ratios for “food knowledge” were signi-
ficantly greater than 1.0, indicating that more food knowledge is
related to greater enjoyment of dietary practices. Although causality
between the extent of enjoying dietary behaviors and “food knowl-
edge” cannot be determined by our cross-sectional analysis, this
finding does suggest that strengthening education, such as free
cooking classes (especially for older men), could be an effective
measure for promoting healthy dietary practices.

We also observed that self-reported health status was sig-
nificantly predictive, indicating that subjective health conditions
influence dietary practices. This result is consistent with previous
studies revealing that health conscientious older adults are more
likely to be satisfied with their dietary behaviors,?! eat appro-
priately,25 and follow healthy dietary practices.18 Here, considering
the findings from previous studies regarding the close relationship
between eating/chewing ability or teeth health and health-related
quality of life and dietary intake,>”® our result suggests that main-
taining a good oral hygiene could be one of the important factors for
favorable dietary practices among community dwelling older people.

All odds ratios for self-reported economic status were not sig-
nificant. This contrasts with findings from two previous case studies
in Japan. While Adachi?! observed that current subjective economic
conditions do not affect satisfaction with one’s dietary life, economic
status does have a direct positive influence on nutritional intake,9 as
well as an indirect influence on satisfaction.'? Therefore, further
research using larger longitudinal samples is required to better
examine the effect of economic status on dietary practices among
older adults.

There were no significant differences in dietary practices based
on residence location, which is largely consistent with Tsumura et
al.;* however, there was one exception: rural-dwelling older adults
(who could produce their own food), tended to consume more
vegetables than individuals in urban areas. Considering our findings
together with Adachi,?! who reported no clear difference in dietary
satisfaction between urban and rural-dwelling older adults, resi-
dence does not appear to be an important factor for determining
healthy dietary practices.

Overall, we can conclude that family structure, subjective health
status, and knowledge regarding food significantly affect dietary
practices among Japanese community-dwelling older adults. In a
situation where a family safety net embedded as a social norm in
Japanese society has been weakened with the rapid increase in the
proportion of single older adults, community-based coping pro-
grams conducted by volunteers, non-governmental or non-profit
organizations, and the Council of Social Welfare should be streng-
thened to prevent these single older adults from following unhealthy
dietary practices. To clarify which community-based program is
more effective, a well-designed intervention study is necessary in
order to examine the means for improving dietary practices among
this vulnerable population.
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