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ABSTRACT
Background and Objectives: We examined how food choice motives and dietary habits
changed during the COVID-19 pandemic. Methods and Study Design: Four hundred elderly
Japanese completed an online questionnaire in early May in 2021. Participants were
retrospectively asked about their intake of food groups and food choice motives before and
during the COVID-19 pandemic. Dietary diversity was determined using the dietary variety
score calculated from the food frequency questionnaire with 10 food groups. The importance
of each of the nine food choice motives for elderly people was assessed. Each scores ranged
from 1 to 5. Changes in food choice motives and dietary behaviors during the COVID-19
pandemic were assessed using the paired t-test and a general linear model. Results: Among
the food choice motives, scores for the importance of weight control, physical well-being and
economical efficiency significantly increased in both sexes (all p<0.05). Dietary diversity
score was lower during the COVID-19 pandemic than that before the pandemic in women
(p=0.019), but there was no difference in men. In the multivariate adjustment model, physical
well-being and economical efficiency were shown to have significant positive associations
with the COVID-19 pandemic in women (p=0.034 and 0.009, respectively). In contrast,
eating out was shown to have a significant inverse association with the COVID-19 pandemic
in women (p=0.009). Conclusions: The findings suggest that the COVID-19 pandemic was
associated with an increase in some food choice motives and a decrease in the frequency of
eating out among elderly female Japanese.
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INTRODUCTION
COVID-19 spread worldwide and the World Health Organization issued a pandemic
declaration in March 2020.1 This COVID-19 pandemic affected the global economy through
damaging economic systems involving trade complementarity, capital, materialism and cash
flow2-4 in addition to the deaths of many infected people.5 Especially, Japan had one of the
earliest exposures to coronavirus through the Cruise Ship incident,5 and the policy dilemma of
the Olympic Games. Lockdowns were implemented in many countries including the United
States, France, and Spain to prevent the rapid spread of COVID-19, and the first national
emergency declaration was also issued in Japan from April to May in 2020.6 During the state
of emergency in Japan, it was possible to go out when necessary, but there were major
changes in daily life such as working from home and refraining from going out unnecessarily.
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By such domestic COVID-19 infection control, Japan is known to be lowest area of clinical
manifestation and mortality rate.5 Actually, on April 1, 2022, the total number of COVID-19
cases in Japan reported by the Ministry of Health, Labor and Welfare was 6,538,890, which is
about 5.2% of the total population.7 The proportion of people who became severely ill and the
proportion of people who died from COVID-19 differed depending on age. The proportions
of people in their 50s or younger and in their 60s or older who became severely ill were 0.03
% and 2.49 %, respectively. The proportions of people in their 50s or younger and in their 60s
or older who died from COVID-19 were 0.01 % and 1.99 %, respectively.7 From the early
days of the COVID-19 pandemic, it was reported that elderly people were more likely to
become ill, and elderly people had severe restrictions in daily life.
Until now, dietary quality (e.g. mediterranean diet) and nutritional status have been
reported to be important factors for infection and/or severity of coronavirus.8-10 At the same
time, it is also being reported that the COVID-19 pandemic might change habitual eating
behaviors that normally do not change. Human eating behavior is a habit that is established by
repeating it every day.11 Since food selection behavior has the characteristic of selecting
similar things every day, food selection behavior after adulthood tends to become stable and
difficult to change. In a longitudinal study of dietary patterns in Chinese adults from 1991 to
2009, the correlation coefficient between dietary pattern scores obtained at an 18-year interval
(1991-2009) was 0.68, which is a general dietary pattern. It has been reported that dietary
pattern remained stable over time.12 A similar study was conducted in Japanese at 1-year
intervals, and it was reported that there was a correlation coefficient between dietary pattern
scores of 0.55 for male ‘westernized patterns’ and female ‘cautious patterns’ for males and a
correlation coefficient ranging up to 0.77 for the ‘traditional pattern’.13 However, habits are
vulnerable to change when there is a major change in the environment or attributes in which
they are placed.14 Major changes in the environment include preventive changes in lifestyle
that were taken with the spread of COVID-19. A study in which changes in dietary motivation
during lockdown due to COVID-19 in France were investigated showed increasing
importance, convenience and familiarity with mood, weight management, health, ethical
interests, natural ingredients and sensory appeal and reducing importance of price.15 We also
investigated changes in nutritional value and we found a 14% increase in energy intake and a
decrease in dietary nutritional value during lockdown.15 Thus, preventive measures associated
with the spread of COVID-19 might have significantly changed people's lives and might also
have changed the decision-making process at the time of food selection and the eating
behavior and food intake that are the result of food selection. However, there have been no
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studies in which changes in food choice motive and dietary habits including dietary intake
after the spread of COVID-19 were investigated for Japanese elderly people.
Thus, the aim of this study was to clarify the changes in food choice motives and dietary
habits including dietary intake before and after the first state of emergency in the elderly, who
are more likely to become severely ill from COVID-19.

MATERIALS AND METHODS
Study subjects
We conducted an Internet panel survey that included participants who were already registered
with an Internet survey company (ASMARQ Co., Ltd.). The Internet panel survey was
conducted between May 13, 2021 and May 14, 2021 for Internet users aged 60 years or older
in all over Japan. For survey participants registered in advance, questionnaires and a response
column were displayed on the website for the respondents to complete and transmit their
responses. A total of 400 people who had registered with the survey company took part in the
present study. The participants were extracted on the basis of the population composition
ratios for residential areas so as to make a male/female ratio of 1:1. Participants were those
who completed the survey (Supplemental table 1). All of the people who were registered with
the survey company had been registered by open recruitment. In January 2019, the total
number of monitors was about 900,000. As a countermeasure against incorrect answers, at the
time of registration, a system check was performed to prevent duplicate registration and
registration inconsistency points based on some registration information as well as a
mandatory update of monitor registration information once a year.
The study protocol was approved by the institutional review boards of Tokushima
University Hospital (ethical approval number: 3963). Personal information and privacy
protection are contracted between the registered monitor and the research company and are
completely protected. Cooperation in this study was considered to have been agreed upon by
responding to the survey.

Dietary assessment and dietary diversity assessment
Dietary intake habits were assessed by simply asking about the frequencies of intake of the
following 10 food groups: fish and shellfish, meats, eggs, dairy, legumes, deep yellow
vegetables, potatoes, and oil and fats. The participants answered simple questions regarding
the frequencies of consumption of the 10 food items per week (how many times consumed
per week). The frequency of food intake was classified into the following four categories:
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‘every day’ (7 times/week), ‘once every two days’ (3-4 times/week), ‘once or twice a week’
(1-2 times/week) and ‘almost never’ (0 times/week).
We assessed dietary diversity using the frequencies of intake of the 10 food groups based
on dietary variety score (DVS) proposed by Kumagai et al.16 DVS is a scale for dietary
diversity with possible scores ranging from 0 to 10 points. The total DVS score was
calculated as the sum of all 10 food items according to ‘every day’ as 1 point and ‘once every
two days’, ‘once or twice a week’ and ‘almost never’ as 0 points.16
Regarding dietary behavior, we obtained information on the weekly frequency (times /
week) for self-cooking meal, eating out, snacks, skipping meals, eating alone, use of
supplements were collected using online open-ended questions.

Assessment of food choice motives
Food choice motives were evaluated using the Food Choice Questionnaire for Japanese
Elderly (FCQ-E).17 FCQ-E consists of 27 items of 9 factors and was developed by Kato as a
questionnaire

with

measurable

characteristics

of

various food

selection

motives

(Supplemental table 2). Since the questionnaire has only a small number of questions and is
simple, it is used as a suitable scale for the elderly. The reliability, criteria-related validity,
and certain convergent validity of the questionnaire have been confirmed in 385 healthy
elderly people (whose score of the older research activity ability index is 10 points or more,
20.8% for men and 79.0% for women) aged 60 years or older who were living in Kyoto City,
Kyoto Prefecture and Takarazuka City, Hyogo Prefecture.18 In the questionnaire, it is asked
"How important is each of the following 9 factors when choosing foods?": 1) sensory/mood, 2)
quality clarity, 3) weight control, 4) physical well-being, 5) nutrition balance, 6) convenience
of cooking, 7) familiarity, 8) relationship with others, and 9) economical efficiency. The
participants answered the question to chose between five responses: not at all important, not
very important, a little important, moderately important and very important, scored 1 to 5.

Other measurements
Higher-level functional capacity was assessed by using the Tokyo Metropolitan Institute of
Gerontology Index of Competence (TMIG-IC). The TMIG-IC is a widely used scale for
evaluation of activities of daily living based on Lawton’s hierarchical model of behavioral
competence among the elderly.19 It is a multi-dimensional evaluation method consisting of 13
items with the following three subscales: Instrumental Self Maintenance (five items),
Intellectual Activity (four items) and Social Role (four items). The response to each item is
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scored either ‘yes’ (able to do) for 1 point or ‘no’ (unable to do) for 0 points, with possible
scores ranging from 0 to 13 points. A higher score reflects higher functional capability. In this
study, participants with a total TMIG-IC score >10 were considered as being ‘able to
independently live in the community’.20,21
Data regarding gender, age, body weight, living area, current and previous histories of
diseases, health status, cohabitation situation, level of education, annual household income,
current physical activity, frequency of going out, chatting time, TV viewing time, sleep time,
drinking habits and smoking habits were collected using online open-ended questions.

Statistical analysis
Continuous variables were expressed as means ± standard deviation (SD), and categorical
variables were expressed as numbers and proportions (%).
We used the paired t-test to assess the differences in food choice motives and dietary habits
before and during the COVID-19 pandemic. Furthermore, to assess the differences in food
choice motives and dietary habits according to the COVID-19 pandemic, we used a
generalized linear model after controlling for the following variables. The confounding
variables were 1) Age-adjusted model, age (continuous, years); 2) Multivariable-adjusted
model, age-adjusted model + living area (categorical; Hokkaido, Tohoku, Kanto, Chubu,
Kansai, Shugoku/Shikoku or Kyushu), living status (binary; living alone or cohabitation),
level of education (categorical; <9 years, 9-12 years or >12 years), annual household income
(categorical; <1.49 million yen, 1.5-5.49 million yen, >5.5 million yen or unknown), smoking
habits (categorical; current, former or never), drinking habits (categorical; current, former or
never), physical activity (continuous, times/a week) and body weight (continuous, kg).
All statistical tests were based on two-sided probabilities and were performed using SPSS
version 25.0J for Windows (IBM Inc., Japan, Tokyo Japan). All p values <0.05 were
considered statistically significant.

RESULTS
Characteristics of the participants
Table 1 shows the characteristics of the subjects by gender. The mean ages were 67.0±5.3
years in men and 66.6±5.0 years in women. The mean TMIG-IC scores were 10.3±2.1 in men
and 11.0±1.9 years in women. The proportions of participants with a total TMIG-IC score
>10 were 74.5 % in men and 92.0 % in women. The proportions of participants with a more
than normal condition in self-related health were 89.0 % in men and 91.5 % in women.
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Differences in food choice motives before and during the COVID-19 pandemic
Table 2 shows the differences in food choice motives before and during the COVID-19
pandemic. Out of 9 food choice motives, scores for the importance of weight control (0.28±0.98, p<0.001 in men; -0.30±1.14, p<0.001 in women), physical well-being (-0.28±1.13,
p=0.001 in men; -0.53±1.31, p<0.001 in women) and economical efficiency (-0.18±1.07,
p=0.018 in men; -0.52±1.24, p<0.001 in women) significantly increased in both sexes.

Differences in intake of food groups and dietary behaviors before and during the COVID19 pandemic
Table 3 shows comparisons of intake of food groups and dietary behaviors before and during
the COVID-19 pandemic. In both men and women, the frequency of intake of deep yellow
vegetables was lower during the COVID-19 pandemic than that before the pandemic (0.18±1.17, p=0.034 in men, -0.23±1.31, p=0.015 in women). DVS was lower during the
COVID-19 pandemic than that before the pandemic (-0.13±0.78, p=0.019) in women, but
there was no difference in men.
In both men and women, frequency of eating out was lower during the COVID-19
pandemic than that before the pandemic (-0.28±1.02, p < 0.001 in men, -0.27±1.17, p = 0.002
in women). The frequency of self-cooking meals was higher during the COVID-19 pandemic
than that the before pandemic (-0.58±2.22, p<0.001) in women but not in men.

Associations of food choice motives, dietary diversity and dietary behaviors with COVID-19
pandemic
Table 4 shows the associations of food choice motives, dietary diversity and dietary behaviors
with COVID-19 pandemic. In the multivariate adjustment model, physical well-being and
economical efficiency were shown to have significant positive associations with the COVID19 pandemic in women (p=0.034 and 0.009, respectively). In contrast, eating out was shown
to have a significant inverse association with the COVID-19 pandemic in women (p=0.009).
These results did not change substantially after excluding participants with a total TMIG-IC
score ≤10 (data not shown).

DISCUSSION
In the present study, it was shown that ‘quality clarity’, ‘weight control’, ‘physical wellbeing’, ‘convenience of cooking’ and ‘economical efficiency’ as food choice motives became
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important in men and that ‘sensory/mood’, ‘weight control’, ‘physical well-being’ and
‘economical efficiency’ as food choice motives became important in women during the
COVID-19 pandemic. In a previous cross-sectional study in 1,232 Croatian adults aged 18-87
years, it was shown that ‘natural content’, ‘health’, ‘convenience’, ‘price’, ‘weight control’,
‘familiarity’, and ‘ethical concern’ became more important for women and that ‘price’,
‘weight control’, ‘familiarity’, and ‘ethical concern’ became more important for men during
the COVID-19 pandemic.22 In another study conducted in 938 adults aged over 18 years in
France, many participants stated that ‘mood’, ‘health’ and ‘weight control’ were more
important during the period of the COVID-19 pandemic, while half of the participants stated
that ‘convenience’ was less important.15 In addition, among 2,448 Polish adolescents aged 1520 years old, ‘health’ and ‘weight control’ for women and ‘weight control’ for men were
more important during the period of COVID-19 pandemic than before the pandemic, but
‘mood’ and ‘sensory appeal’ were less important during the pandemic in both sexes.23 The
COVID-19 pandemic affected the importance of ‘economy’ for women in our study and the
importance of ‘health/weight control’, which was shown to have significantly increased in
both our study and the above-mentioned studies. Since there were differences about the FCQ
used for research (e.g., the number of FCQ items and the age group for the FCQ) between the
present study and some previous studies, consideration must be given to the above points
when interpreting the results. However, it is possible that the period of the COVID-19
pandemic had some effects on food choice motives. Actually, the frequency of going out
during the period of the COVID-19 pandemic decreased in female participants in the present
study (4.8±3.3 times a week before the COVID-19 pandemic vs. 3.8±2.6 times a week during
the period of the COVID-19 pandemic, p<0.001). In addition, the frequency of eating out
during the COVID-19 pandemic decreased in the female participants (0.7±0.9 times a week
before the COVID-19 pandemic vs. 0.4±1.1 times a week during the COVID-19 pandemic,
p=0.002), while the frequency of self-catering during the COVID-19 pandemic increased in
the female participants (9.8±8.6 times a week before the COVID-19 pandemic vs. 10.4±8.8
times a week during the COVID-19 pandemic, p<0.001). The participants in this study
increased their frequency of self-catering and tended to buy items that can be stockpiled and
items that can be easily cooked while, at the same time, reducing their frequency of going out
including going out for grocery shopping and for eating out. In this situation, they might have
come to select ingredients with an emphasis on easiness of cooking.
In our study, there was no significant association between the COVID-19 pandemic and
dietary diversity, but the COVID-19 pandemic was associated with eating out after
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controlling for various confounding factors. In previous study, the nutritional quality of the
diet was decreased during the COVID-19 lockdown in France by increasing the intake of
processed meat, sugary food, sweet-tasting beverages and alcoholic beverages.15 On the other
hand, it has been reported that diet quality was improved by increasing the intake of whole
cereals, vegetables including plant proteins, beans and fish in Canadian adults during the early
COVID-19–related lockdown.24 In a study conducted in Canadian adults, the frequency of
eating out was shown to decrease during the early COVID-19–related lockdown.24 Thus, a
lockdown due to COVID-19 might have affected dietary habits through changes in eating
behaviors such as eating out. However, since we could not collect data for detailed amounts
of dietary intake, we cannot discuss this point. In addition, the differences in these results
might be caused by differences in study populations, dietary habits of the subjects, dietary
assessment methods, and study design.
We found that were sex differences in the associations of lockdown due to the COVID-19
pandemic with food choice motives and eating out in the present study. One reason for those
differences might be related to the awareness of division of roles by gender that elderly
Japanese have. Most elderly Japanese people have the thinking value that ‘men work and
women do household chores’.25 Women spend much more time than men do for housework
including cooking after marriage in Japan.26,27 Furthermore, it has been reported that women
tend to make healthy food choices and/or have healthy dietary behavior compared to those for
men.28,29 In a Finnish population aged 18-65 years, it was reported that women were more
interested in than were men and reported much more active seeking of health-related
information than did men, that women paid more attention to potential worldwide pandemics
(such as bovine spongiform encephalopathy and bird flu) than did men and that women were
much more attentive as to how the goods they purchase in everyday life affect their health
than were men.30 Our results might mean that a lockdown due to the COVID-19 pandemic
affected food choice motives and/or dietary behaviors more strongly in women than in men.
The present study is first study to clarify how food choice motives and dietary habits
changed during the COVID-19 pandemic in healthy elderly Japanese. However, our study has
several limitations. First, the results of the cross-sectional analyses are not sufficient for
debating whether there are cause-and-effect relationships of food choice motives and dietary
habits with a lockdown due to COVID-19. Second, there is a possibility that a sample error
occurred because we conducted an Internet panel survey. Participants were recruited from a
population registered with ASMARQ Co., Ltd. and were individuals who agreed to
participate in a study exploring dietary behavior. Therefore, it is possible that the subjects of
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this study were biased toward individuals who were interested in food and dietary behaviors.
The proportion of elderly people in this study who had an educational background of
university graduation or higher was 48.8%. It is possible that the population in this study is
more highly educated than the general population of the same age group. These populations
might be more health conscious than the general elderly population.31 Third, since we could
not assess cognitive function, it is unclear whether the participants had sufficient ability to
remember what they were eating. However, out of TMIG-IC scores, the score for intellectual
activity related to cognitive function32 did not change in the participants during the COVID-19
pandemic (score of 3.41±0.89 before the COVID-19 pandemic vs. score of 3.42±0.89 during
the COVID-19 pandemic, p<0.001). On the other hand, out of TMIG-IC scores, the score for
social role including going shopping and/or meeting others decreased in the participants
during the COVID-19 pandemic (score of 3.07±1.20 before the COVID-19 pandemic vs.
score of 2.38±1.39 during the COVID-19 pandemic, p<0.001). These results might indicate
that cognitive abilities reflected by intellectual activity were maintained, although the score
for social roles reflects less involvement with friends and family. Fourth, although we
collected only the frequencies of intake of the following 10 food groups (fish and shellfish,
meats, eggs, dairy, legumes, deep yellow vegetables, potatoes, and oil and fats), we could not
collect detail dietary intake such as traditional Japanese food intake (e.g., miso soup, tofu,
fermented soy, beverages, raw versus cooked foods). Therefore, we could not assess the
association between detail food intake and COVID-19 pandemic in this study. Fifth, we could
not assess the association between food choice motives depending anti-inflammatory of foods
and COVID-19 pandemic in present study. During the COVID-19 pandemic, it is expected
that many people were interested in the link between diet and infection. Since the FCQ-E used
in our study contains an ‘physical well-being’, it might be possible that the subject's response
reflects ‘food selection with the expectation of anti-inflammatory effects of food’. However,
since it is not the questionnaire that specifically considers the anti-inflammatory effect, it may
not be possible to fully evaluate this point. Finally, the relationships of food choice motives
and dietary habits with the COVID-19 pandemic were robust after controlling for various
confounders. However, there may have been other confounding factors that were not
completely eliminated, although various potentially important confounders were controlled
during the analyses. Food selection is determined by the mutual influence of complex
factors.33 Therefore, various other factors, such as food availability, may have influenced
people's food choice of what to eat during the COVID-19 pandemic.
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In conclusion, our results indicate the possibility that that there were changes in food
choice motives and dietary habits after the declaration of a nationwide state of emergency due
to the COVID-19 pandemic compared to those before the pandemic among healthy elderly
Japanese.

ACKNOWLEDGEMENTS
The authors wish to thank the study participants and our colleagues for their assistance with
the survey in this study.

CONFLICT OF INTEREST AND FUNDING DISCLOSURE
All authors state that they have no conflicts of interest.
This work was supported in part by grants from JSPS KAKENHI No. JP20K05925. The
funders/sponsors had no role in the design, conduct, or reporting of the study or in the
decision to submit the manuscript for publication.

REFERENCES
1. World Health Organization. WHO Director-General's opening remarks at the media briefing on
COVID-19

-

11

March

2020.

2020/3/11[cited

2021/11/09];

Available

from:

https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-themedia-briefing-on-covid-19---11-march-2020 .
2. Dietz T, Ostrom E, Stern PC. The Struggle to Govern the Commons. Science, 2003;302:1907-12. doi :
10.1126/science.1091015.
3. Wahlqvist ML. International nutrition and health. In: Wahlqvist ML, Gallegos D, editors. Food and
Nutrition: Sustainable food and health systems. Sydney: Allen and Unwin; 2020. pp. 556-7
4. COVID-19 National Preparedness Collaborators. Pandemic preparedness and COVID-19: an
exploratory analysis of infection and fatality rates, and contextual factors associated with preparedness
in 177 countries, from Jan 1, 2020, to Sept 30, 2021. Lancet. 2022;399:1489-512. doi:10.1016/S01406736(22)00172-6.
5. Watanabe S, Wahlqvist ML. Covid-19 and dietary socioecology: Risk minimisation. Asia Pac J Clin
Nutr. 2020;29:207-19. doi:10.6133/apjcn.202007_29(2).0001.
6. Cabinet Secretariat. COVID-19 Information and Resources. 2022/06/03 [cited 2022/06/03]; Available
from: https://corona.go.jp/emergency/. (In Japanese)
7. Ministry of Health, Labour and Welfare. 11 things you need to know NOW about COVID-19. [cited
2021/11/09]; Available from: https://www.mhlw.go.jp/stf/covid-19/11thingstoknow.html
8. Angelidi AM, Kokkinos A, Katechaki E, Ros E, Mantzoros CS. Mediterranean diet as a nutritional
approach for COVID-19. Metabolism. 2021;114:154407. doi: 10.1016/j.metabol.2020.154407.

12

9. Merino J, Joshi AD, Nguyen LH, Leeming ER, Mazidi M, Drew DA et al. Diet quality and risk and
severity of COVID-19: a prospective cohort study. Gut. 2021;70:2096-104. doi: 10.1136/gutjnl-2021325353.
10. Bousquet J, Anto JM, Iaccarino G, Czarlewski W, Haahtela T, Anto A et al. Is diet partly responsible
for differences in COVID ‐ 19 death rates between and within countries? Clin Transl Allergy.
2020;10:10-6. doi: 10.1186/s13601-020-00323-0.
11. Wood W, Rünger D. Psychology of habits. Ann Rev Psychol. 2016;67:289-314. doi: 10.1146/annurevpsych-122414-033417.
12. Carolina B, Daniela SA, Penny GL, Michelle AM, Linda A, Barry P. Longitudinal analysis of dietary
patterns

in

Chinese

adults

from

1991 to

2009.

Br

J

Nutr.

2014;111:1441-51.

doi:

10.1017/S0007114513003917.
13. Nanri A, Shimazu T, Ishihara J, Takachi R, Mizoue T, Inoue M, Tsugane S. Reproducibility and
validity of dietary patterns assessed by a food frequency questionnaire used in the 5-year follow-up
survey of the Japan Public Health Center-Based Prospective Study. J Epidemiol. 2012;22:205-15. doi:
10.2188/jea.je20110087.
14. Verplanken B, Wood W. Interventions to break and create consumer habits. Journal of Public Policy &
Marketing. 2006;25:90-103. doi: 10.1509/jppm.25.1.90.
15. Lucile M, Blandine LG, Maë L, Sophie N. Food choice motives and the nutritional quality of diet
during

the

COVID-19

lockdown

in

France.

Appetite.

2021;157:105005.

doi:

10.1016/j.appet.2020.105005.
16. Kumagai S, Watanabe S, Shibata H, Amano H, Fijiwara Y, Shinkai S, Yoshida H, Suzuki T, Yukawa
H, Yasumura S, Haga H. Effects of dietary variety on declines in high-level functional capacity in
elderly people living in a community. Nihon Koshu Eisei Zasshi.2003;50:1117-24. doi:
10.11236/jph.50.12_1117. (In Japanese)
17. Kato S. Structure of food choice motives by the elderly people with the higher-level functional capacity.
Medicine and Biology. 2012;156:486-99. doi: 10.11428/kasei.65.0_192. (In Japanese)
18. Kato S. An examination of the criterion-related validity of a food choice motives questionnaire for the
elderly.

Bulletin

of

Kyoto

Notre

Dame

University.

2015;45:19-29.

Available

from:

http://id.nii.ac.jp/1057/00000180/. (in Japanese)
19. Koyano W, Shibata H, Nakazato K, Haga H, Suyama Y. Measurement of competence: reliability and
validity of the TMIG Index of Competence. Arch Gerontol Geriatr. 1991;13:103-16. doi:
10.1016/0167-4943(91)90053-s.
20. Koyano W, Hashimoto M, Fukawa T, Shibata H, Gunji A. Functional capacity of the elderly:
measurement by the TMIG Index of Competence. Nihon Koshu Eisei Zasshi. 1993;40:468-74. doi:
10.1111/j.1447-0594.2005.00290.x. (In Japanese)
21. Iwasa H, Gondo Y, Yoshida Y, Kwon J, Inagaki H, Kawaai C, Masui Y, Kim H, Yoshida H, Suzuki T.
Cognitive performance as a predictor of functional decline among the non-disabled elderly dwelling in

13

a Japanese community: a 4-year population-based prospective cohort study. Arch Gerontol Geriatr,
2007;47:139-49. doi: 10.1016/j.archger.2007.07.008.
22. Tamara S, Ivona B, Elly M, Diana S, Ivan D, Antonija J. Evaluation of the food choice motives before
and during the COVID-19 pandemic: A cross-sectional study of 1232 adults from Croatia. Nutrients.
2021;13:3165. doi: 10.3390/nu13093165.
23. Głąbska D, Skolmowska D, Guzek D. Population-based study of the changes in the food choice
determinants of secondary school students: Polish Adolescents’ COVID-19 Experience (PLACE-19)
Study. Nutrients. 2020;12:2640. doi: 10.3390/nu12092640.
24. Lamarche B, Brassard D, Lapointe A, Laramée C, Kearney M, Côté M. Changes in diet quality and
food security among adults during the COVID-19–related early lockdown: results from NutriQuébec.
Am J Clin Nutr. 2021;113:984-92. doi: 10.1093/ajcn/nqaa363.
25. Gender Equality Bureau Cabinet Office. Awareness survey report on "gender equality for
men".2018/12/10[cited

2021/11/08];

Available

from:

https://www.gender.go.jp/research/kenkyu/dansei_ishiki/index.html (In Japanese)
26. Kamiko T. A study of family role Minerva Shobo press;1979. pp.168-80. (In Japanese)
27. Gender Equality Bureau Cabinet Office. Survey report on the balance between housework and work.
2020/8/5[cited

2021/11/18];

Available

from:

https://www.gender.go.jp/research/kenkyu/balance_research_202003.html (In Japanese)
28. Julia H, Kathrina S, Hans D. Gender influence on health and risk behavior in primary prevention: a
systematic review. Z Gesundh Wiss. 2017;25:339-49. doi: 10.1007/s10389-017-0798-z.
29. Maddock J. Public Health - Social and Behavioral Health. INTECH press 2012 pp.83-102 INTECH.
doi: 10.5772/2242.
30. Stefan Ek. Gender differences in health information behaviour: A Finnish population-based survey.
Health Promot Int. 2015;30:736-45. doi: 10.1093/heapro/dat063.
31. Hanna K, Otto H, Mikael F, Hannu S, Jaakko N, Maijaliisa E. Sociodemographic differences in
motives for food selection: results from the LoCard cross-sectional survey. Int J Behav Nutr Phys Act.
2021;18:71. doi: 10.1186/s12966-021-01139-2.
32. Iwasa H, Suzuki T, Yoshida H, Kim H, Shimmei M, Yoshida Y et al. Cognitive function as the factor
determining higher-level competence in community-dwelling elderly: comprehensive health
examination for the community elderly for the prevention of the geriatric syndrome and a bed-ridden
state

(‘OTASHA-KENSHIN’).

Nihon

Koshu

Eisei

Zasshi.

2003;50:950-8.

doi:

10.11236/jph.50.10_950.
33. Schliemann D, Woodside JV, Geaney F, Cardwell C, McKinley MC, Perry I. Do socio-demographic
and anthropometric characteristics predict food choice motives in an Irish working population? Br J
Nutr. 2019;122:111-9. doi: 10.1017/S0007114519000941.

14

Table 1. Characteristics of subjects by gender
Age (years)†
Body weight (kg)†
Current physical activity (times/a week)†
Total TMIG-IC score†
Education ‡
≤9 years
9–12 years
>12 years
Annual household income‡
<1.49 million yen
1.50 - 5.49 million yen
>5.50 million yen
Unknown
Living alone ‡
Smoking habit ‡
Current
Former
Never
Drinking habit‡
Current
Former
Never
Self-rated health‡
Very good
Good
Normal
Poor
Very poor
†
‡

Mean±SD.
Number (%).

Men (n=200)
67.0±5.3
67.2±11.3
2.7±2.9
10.3±2.1

Women (n=200)
66.6±5.0
53.5±12.8
2.4±2.7
11.0±1.9

p
0.387
<0.001
0.334
<0.001

2 (1.0)
52 (26.0)
146 (73.0)

2 (1.0)
71 (35.5)
127 (63.5)

<0.001

16 (8.0)
81 (40.5)
81 (40.5)
22 (11.0)
30 (15.0)

16 (8.0)
84 (42.0)
72 (36.0)
28 (14.0)
34 (17.0)

0.716

66 (33.0)
86 (43.0)
48 (24.0)

16 (8.0)
33 (16.5)
151 (75.5)

<0.001

159 (79.5)
19 (9.5)
22 (11.0)

97 (48.5)
15 (7.5)
88 (44.0)

<0.001

10 (5.0)
55 (27.5)
113 (56.5)
21 (10.5)
1 (0.5)

11 (5.5)
64 (32.0)
108 (54.0)
16 (8.0)
1 (0.5)

0.824

0.341
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Table 2. Comparison of food choice motives before and during the COVID-19 pandemic
During lockdown

Mean (SD)

Mean (SD)

8.67 (2.17)
9.93 (2.43)
7.80 (2.23)
8.75 (2.68)
9.90 (2.57)
8.95 (2.55)
9.19 (2.24)
6.77 (2.23)
9.54 (2.47)

8.56 (2.19)
10.1 (2.60)
8.08 (2.48)
9.02 (2.75)
9.97 (2.61)
9.11 (2.58)
9.22 (2.44)
6.87 (2.43)
9.72 (2.52)

0.11 (0.98)
-0.17 (1.20)
-0.28 (0.89)
-0.28 (1.13)
-0.06 (1.07)
-0.16 (1.04)
-0.04 (1.00)
-0.10 (0.92)
-0.18 (1.07)

0.114
0.041
<0.001
0.001
0.390
0.026
0.623
0.125
0.018

9.07 (2.28)
11.4 (2.46)
8.49 (2.26)
9.73 (2.64)
11.5 (2.25)
9.94 (2.67)
10.2 (2.33)
7.49 (2.36)
11.1 (2.06)

9.30 (2.62)
11.4 (2.43)
8.79 (2.37)
10.3 (2.80)
11.5 (2.14)
10.1 (2.90)
10.3 (2.35)
7.58 (2.63)
11.6 (2.15)

-0.23 (1.26)
-0.08 (1.27)
-0.30 (1.14)
-0.53 (1.31)
-0.06 (1.03)
-0.18 (1.32)
-0.03 (1.24)
-0.09 (1.27)
-0.52 (1.24)

0.011
0.372
<0.001
<0.001
0.374
0.062
0.775
0.319
<0.001

Men
Sensory/mood (score)†
Quality clarity (score)†
Weight control (score)†
Physical well-being (score)†
Nutrition balance (score)†
Convenience of cooking (score)†
Familiarity (score)†
Relationship with others (score)†
Economical efficiency (score)†
Women
Sensory/mood (score)†
Quality clarity (score)†
Weight control (score)†
Physical well-being (score)†
Nutrition balance (score)†
Convenience of cooking (score)†
Familiarity (score)†
Relationship with others (score)†
Economical efficiency (score)†
†

Score range: 3 to 15.
Paired t-test was used.
§
Corresponds to participants with Δ motives >0.
¶
Corresponds to participants with Δ motives =0.
††
Corresponds to participants with Δ motives <0.
‡

Difference during vs.
before
Mean (SD)

Before lockdown

p‡

Increased during
vs. before§
n (%)

Unchanged during
vs. before¶
n (%)

Decreased during
vs. before††
n (%)

27 (13.5)
42 (21.0)
52 (26.0)
53 (26.5)
38 (19.0)
39 (19.5)
27 (13.5)
25 (12.5)
44 (22.0)

137 (68.5)
133 (66.5)
132 (66.0)
125 (62.5)
130 (65.0)
143 (71.5)
141 (70.5)
156 (78.0)
126 (63.0)

36 (18.0)
25 (12.5)
16 (8.0)
22 (11.0)
32 (16.0)
18 (9.0)
32 (16.0)
19 (9.5)
30 (15.0)

59 (29.5)
44 (22.0)
63 (31.5)
78 (39.0)
50 (25.0)
58 (29.0)
41 (20.5)
37 (18.5)
77 (38.5)

107 (53.5)
120 (60.0)
101 (50.5)
95 (47.5)
105 (52.5)
107 (53.5)
116 (58.0)
128 (64.0)
106 (53.0)

34 (17.0)
36 (18.0)
36 (18.0)
27 (13.5)
45 (22.5)
35 (17.5)
43 (21.5)
35 (17.5)
17 (8.5)
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Table 3. Comparison of dietary diversity and frequency of dietary behaviors before and during the COVID-19 pandemic
Before
lockdown
Mean (SD)
Men
Dietary variety score (score)†
Fish and shellfish (times / week)
Meat (times / week)
Eggs (times / week)
Milk and dairy products (times / week)
Soy and soy products (times / week)
Deep yellow vegetables (times / week)
Seaweed (times / week)
Potatoes (times / week)
Fruits (times / week)
Fats and oil (times / week)
Self-cooking meal (times / week)
Eating out (times / week)
Snacks (times / week)
Skipping meals (times / week)
Eating alone (times / week)
Use of supplements (times / week)
Women
Dietary variety score (score)†
Fish and shellfish (times / week)
Meat (times / week)
Eggs (times / week)
Milk and dairy products (times / week)
Soy and soy products (times / week)
Deep yellow vegetables (times / week)
Seaweed (times / week)
Potatoes (times / week)
Fruits (times / week)
Fats and oil (times / week)
†

During lockdown
Mean (SD)

p‡

Increased during
vs. before§
n (%)

Unchanged during
vs. before¶
n (%)

Decreased during
vs. before††
n (%)

2.13 (2.00)
2.67 (1.96)
3.05 (1.86)
3.70 (2.36)
3.57 (3.06)
3.35 (2.30)
4.14 (2.42)
2.44 (2.09)
1.85 (1.51)
2.96 (2.62)
2.98 (2.06)
7.50 (5.83)
1.10 (1.85)
1.58 (2.64)
0.44 (1.48)
4.18 (5.50)
2.21 (3.65)

2.13 (2.05)
2.73 (1.99)
3.07 (1.86)
3.71 (2.32)
3.63 (3.04)
3.31 (2.27)
3.96 (2.53)
2.43 (2.08)
1.91 (1.54)
3.04 (2.59)
3.08 (2.08)
7.46 (5.63)
0.82 (1.81)
1.50 (2.56)
0.46 (1.48)
4.10 (5.53)
2.45 (4.01)

-0.01 (0.59)
0.07 (0.64)
0.02 (0.6)
0.01 (0.86)
0.06 (0.64)
-0.04 (1.02)
-0.18 (1.17)
-0.01 (0.92)
0.06 (0.64)
0.08 (0.98)
0.10 (1.04)
-0.04 (2.96)
-0.28 (1.02)
-0.08 (1.08)
0.02 (0.39)
-0.08 (1.16)
0.24 (1.80)

0.812
0.144
0.704
0.886
0.198
0.581
0.034
0.908
0.179
0.252
0.166
0.849
<0.001
0.295
0.591
0.331
0.061

18 (9.00)
5 (2.50)
7 (3.50)
9 (4.50)
2 (1.00)
13 (6.50)
23 (11.5)
13 (6.50)
6 (3.00)
10 (5.00)
11 (5.50)
29 (14.5)
12 (6.00)
15 (7.50)
8 (4.00)
12 (6.00)
9 (4.50)

164 (82.0)
186 (93.0)
185 (92.5)
180 (90.0)
192 (96.0)
175 (87.5)
169 (84.5)
175 (87.5)
183 (91.5)
173 (86.5)
171 (85.5)
154 (77.0)
134 (67.0)
169 (84.5)
186 (93.0)
172 (86.0)
188 (94.0)

18 (9.00)
9 (4.50)
8 (4.00)
11 (5.50)
6 (3.00)
12 (6.00)
8 (4.00)
12 (6.00)
11 (5.50)
17 (8.50)
18 (9.00)
17 (8.50)
54 (27.0)
16 (8.00)
6 (3.00)
16 (8.00)
3 (1.50)

3.80 (2.32)
2.92 (2.05)
3.71 (2.19)
4.37 (2.38)
4.71 (2.93)
4.60 (2.49)
5.59 (2.17)
3.10 (2.35)
2.32 (1.94)
4.44 (2.62)
4.38 (2.39)

3.67 (2.41)
2.93 (1.96)
3.72 (2.08)
4.40 (2.35)
4.71 (2.92)
4.52 (2.42)
5.36 (2.19)
3.06 (2.35)
2.30 (1.92)
4.42 (2.63)
4.34 (2.49)

-0.13 (0.78)
0.01 (0.77)
0.02 (1.03)
0.03 (1.00)
0.00 (0.68)
-0.08 (0.99)
-0.23 (1.31)
-0.04 (1.22)
-0.02 (1.05)
-0.02 (1.34)
-0.03 (1.10)

0.019
0.854
0.837
0.633
0.979
0.241
0.015
0.634
0.748
0.823
0.677

22 (11.0)
9 (4.50)
12 (6.00)
8 (4.00)
5 (2.50)
11 (5.50)
18 (9.00)
22 (11.0)
14 (7.00)
14 (7.00)
16 (8.00)

143 (71.5)
179 (89.5)
172 (86.0)
182 (91.0)
189 (94.5)
180 (90.0)
177 (88.5)
161 (80.5)
173 (86.5)
168 (84.0)
174 (87.0)

35 (17.5)
12 (6.00)
16 (8.00)
10 (5.00)
6 (3.00)
9 (4.50)
5 (2.50)
17 (8.50)
13 (6.50)
18 (9.00)
10 (5.00)

Score range: 0 to 10. Higher dietary variety score means higher dietary diversity.
Paired t-test was used.
§
Corresponds to participants with Δ motives >0.
¶
Corresponds to participants with Δ motives =0.
††
Corresponds to participants with Δ motives <0.
‡

Difference during vs.
before
Mean (SD)
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Table 3. Comparison of dietary diversity and frequency of dietary behaviors before and during the COVID-19 pandemic (cont.)
Before
lockdown
Mean (SD)
Women
Self-cooking meal (times / week)
Eating out (times / week)
Snacks (times / week)
Skipping meals (times / week)
Eating alone (times / week)
Use of supplements (times / week)
†

9.82 (8.59)
0.70 (0.88)
3.10 (3.48)
0.36 (1.27)
3.92 (5.40)
2.96 (3.69)

During lockdown
Mean (SD)
10.4 (8.75)
0.44 (1.10)
3.16 (3.42)
0.45 (1.63)
3.87 (5.61)
3.00 (3.67)

Score range: 0 to 10. Higher dietary variety score means higher dietary diversity.
Paired t-test was used.
§
Corresponds to participants with Δ motives >0.
¶
Corresponds to participants with Δ motives =0.
††
Corresponds to participants with Δ motives <0.
‡

Difference during vs.
before
Mean (SD)
0.58 (2.22)
-0.27 (1.17)
0.06 (1.59)
0.09 (1.18)
-0.05 (1.40)
0.04 (0.67)

p‡

<0.001
0.002
0.565
0.308
0.579
0.459

Increased during
vs. before§
n (%)
37 (18.5)
8 (4.00)
22 (11.0)
8 (4.00)
11 (5.50)
9 (4.50)

Unchanged during
vs. before¶
n (%)
158 (79.0)
123 (61.5)
160 (80.0)
184 (92.0)
167 (83.5)
188 (94.0)

Decreased during
vs. before††
n (%)
5 (2.50)
69 (34.5)
18 (9.00)
8 (4.00)
22 (11.0)
3 (1.50)
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Table 4. Food choice motives, dietary intake and frequency of dietary behaviors before and during the COVID-19 pandemic†
Age-adjusted model ‡
Before lockdown
During lockdown
Mean (95% CI)
Mean (95% CI)
Men
Sensory/mood (score)
Quality clarity (score)
Weight control (score)
Physical well-being (score)
Nutrition balance (score)
Convenience of cooking (score)
Familiarity (score)
Relationship with others (score)
Economical efficiency (score)
Dietary variety score (score)
Self-cooking meal (times / week)
Eating out (times / week)
Snacks (times / week)
Skipping meals (times / week)
Eating alone (times / week)
Use of supplements (times / week)
Women
Sensory/mood (score)
Quality clarity (score)
Weight control (score)
Physical well-being (score)
Nutrition balance (score)
Convenience of cooking (score)
Familiarity (score)
Relationship with others (score)
Economical efficiency (score)
Dietary variety score (score)
Self-cooking meal (times / week)
Eating out (times / week)
Snacks (times / week)
†

p

Multivariable-adjusted model §¶
Before lockdown
During lockdown
Mean (95% CI)
Mean (95% CI)

p

8.67 (8.36-8.97)
9.93 (9.57-10.3)
7.80 (7.47-8.13)
8.75 (8.37-9.12)
9.90 (9.54-10.3)
8.95 (8.59-9.30)
9.19 (8.86-9.51)
6.77 (6.44-7.09)
9.54 (9.19-9.88)
2.14 (1.87-2.41)
7.50 (6.70-8.29)
1.10 (0.84-1.35)
1.58 (1.21-1.94)
0.44 (0.23-0.65)
4.18 (3.43-4.92)
2.21 (1.68-2.74)

8.56 (8.25-8.86)
10.1 (9.75-10.5)
8.08 (7.75-8.41)
9.02 (8.65-9.39)
9.97 (9.61-10.3)
9.11 (8.75-9.47)
9.22 (8.90-9.54)
6.87 (6.54-7.19)
9.72 (9.37-10.1)
2.13 (1.86-2.40)
7.46 (6.66-8.25)
0.82 (0.57-1.07)
1.50 (1.13-1.86)
0.46 (1.25-1.66)
4.10 (3.35-4.84)
2.45 (1.19-2.98)

0.614
0.488
0.234
0.304
0.799
0.521
0.880
0.668
0.467
0.959
0.944
0.132
0.759
0.919
0.882
0.532

8.67 (8.37-8.96)
9.93 (9.58-10.3)
7.80 (7.49-8.12)
8.75 (8.38-9.11)
9.90 (9.55-10.3)
8.95 (8.60-9.29)
9.19 (8.87-9.50)
6.77 (6.45-7.09)
9.54 (9.20-9.88)
2.14 (1.89-2.39)
7.50 (6.71-8.29)
1.10 (0.85-1.35)
1.58 (1.22-1.93)
0.44 (0.24-0.64)
4.18 (3.51-4.84)
2.21 (1.68-2.74)

8.55 (8.26-8.85)
10.1 (9.75-10.4)
8.08 (7.76-8.39)
9.02 (8.65-9.39)
9.96 (9.61-10.3)
9.11 (8.75-9.46)
9.22 (8.90-9.54)
6.86 (6.54-7.18)
9.71 (9.37-10.1)
2.12 (1.87-2.37)
7.45 (6.66-8.25)
0.82 (0.57-1.07)
1.50 (1.14-1.85)
0.46 (0.25-0.66)
4.10 (3.43-4.76)
2.45 (1.92-2.98)

0.595
0.489
0.223
0.306
0.808
0.514
0.888
0.675
0.471
0.934
0.939
0.127
0.754
0.918
0.869
0.535

9.07 (8.73-9.41)
11.4 (11.0-11.7)
8.49 (8.17-8.81)
9.73 (9.36-10.1)
11.5 (11.2-11.8)
9.94 (9.56-10.3)
10.2 (9.90-10.6)
7.49 (7.14-7.84)
11.1 (10.8-11.4)
3.80 (3.47-4.12)
9.82 (8.61-11.0)
0.70 (0.56-0.84)
3.10 (2.62-3.57)

9.30 (8.96-9.64)
11.4 (11.1-11.8)
8.79 (8.47-9.11)
10.3 (9.88-10.6)
11.5 (11.2-11.8)
10.1 (9.73-10.5)
10.3 (9.92-10.6)
7.58 (7.23-7.93)
11.6 (11.3-11.9)
3.67 (3.34-3.99)
10.4 (9.19-11.6)
0.44 (0.30-0.57)
3.16 (2.68-3.64)

0.346
0.742
0.193
0.051
0.764
0.527
0.915
0.718
0.014
0.578
0.506
0.008
0.850

9.07 (8.73-9.41)
11.3 (11.0-11.7)
8.48 (8.17-8.79)
9.71 (9.35-10.1)
11.4 (11.2-11.7)
9.93 (9.56-10.3)
10.2 (9.89-10.5)
7.48 (7.14-7.82)
11.1 (10.8-11.4)
3.77 (3.46-4.08)
9.81 (8.62-11.0)
0.70 (0.56-0.84)
3.09 (2.62-3.56)

9.30 (8.96-9.64)
11.4 (11.1-11.8)
8.80 (8.49-9.11)
10.3 (9.91-10.6)
11.5 (11.3-11.8)
10.1 (9.74-10.5)
10.3 (9.93-10.6)
7.59 (7.25-7.93)
11.6 (11.3-11.9)
3.69 (3.38-4.00)
10.4 (9.21-11.6)
0.44 (0.30-0.58)
3.17 (2.70-3.64)

0.343
0.690
0.150
0.034
0.641
0.492
0.853
0.672
0.009
0.720
0.492
0.009
0.817

Adjusted mean (95% confidence interval).
Age-adjusted general linear model was used. Independent variables were food choice motives, dietary intake or frequency of dietary behaviors. The dependent variable was groups depending on before
and during the COVID-19 pandemic.
§
Multivariable-adjusted general linear model was used. Independent variables were food choice motives, dietary intake or frequency of dietary behaviors. The dependent variable was groups depending on
before and during the COVID-19 pandemic.
¶
Adjusted for age, area, living status, education level, annual household income, smoking habit, drinking habit, physical activity and body weight.
‡
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Table 4. Food choice motives, dietary intake and frequency of dietary behaviors before and during the COVID-19 pandemic† (cont.)
Age-adjusted model ‡
Before lockdown
During lockdown
Mean (95% CI)
Mean (95% CI)
Women
Snacks (times / week)
Skipping meals (times / week)
Eating alone (times / week)
Use of supplements (times / week)
†

3.10 (2.62-3.57)
0.36 (1.16-1.56)
3.92 (3.15-4.69)
2.96 (2.45-3.47)

3.16 (2.68-3.64)
0.45 (1.24-1.65)
3.87 (3.10-4.63)
3.00 (2.48-3.51)

p

0.850
0.561
0.921
0.924

Multivariable-adjusted model §¶
Before lockdown
During lockdown
Mean (95% CI)
Mean (95% CI)
3.09 (2.62-3.56)
0.36 (0.16-0.56)
3.92 (3.34-4.50)
2.95 (2.45-3.45)

3.17 (2.70-3.64)
0.45 (0.25-0.65)
3.87 (3.28-4.45)
3.00 (2.50-3.50)

p

0.817
0.526
0.899
0.887

Adjusted mean (95% confidence interval).
Age-adjusted general linear model was used. Independent variables were food choice motives, dietary intake or frequency of dietary behaviors. The dependent variable was groups depending on before
and during the COVID-19 pandemic
§
Multivariable-adjusted general linear model was used. Independent variables were food choice motives, dietary intake or frequency of dietary behaviors. The dependent variable was groups depending on
before and during the COVID-19 pandemic.
¶
Adjusted for age, area, living status, education level, annual household income, smoking habit, drinking habit, physical activity and body weight.
‡
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Supplemental table 1. Population composition ratio†‡
Men
Hokkaido
Tohoku
Kanto
Chubu
Kansai
Chugoku/ Shikoku
Kyushu
Total
†
‡

Present study
11 (5.5)
5 (2.5)
100 (50.0)
18 (9.0)
36 (18.0)
15 (7.5)
15 (7.5)
200 (100)

Women
National
770,021 (4.4)
1,329,830 (7.7)
5,595,586 (32.3)
2,977,781 (17.2)
3,018,525 (17.4)
1,623,925 (9.4)
2,007,020 (11.6)
17,322,688 (100)

Present study
9 (4.5)
12 (6.0)
99 (49.5)
16 (8.0)
45 (22.5)
12 (6.0)
7 (3.5)
200 (100)

National
946,224 (4.8)
1,524,448 (7.7)
6,197,292 (31.3)
3,331,333 (16.8)
3,535,658 (17.9)
1,887,543 (9.5)
2,348,801 (11.9)
19,771,801 (11.9)

Number (%).
The national data were based on "Basic Resident Registration by Age and Prefecture on January 1, 2021".

Supplemental table 2. Food choice questionnaire for the elderly in Japan†
Factors of food choice motives
Factor 1 - Sensory / mood
Factor 2 - Quality clarity
Factor 3 - Weight control

Factor 4 - Physical well-being
Factor 5 - Nutrition balance
Factor 6 - Convenience of cooking

Factor 7 - Familiarity
Factor 8 - Relationship with others

Factor 9 - Economical efficiency

†

Subfactors
Makes my mouth refreshed
Has a pleasant texture
Tastes good
Is clear the brand and quality
Is clear the manufacturer
Is clear the date of manufacture
Is low in calories
Is low in sugar
Is high in calories
Recover from fatigue
Improve blood flow
Warm the body
Is nutritious
Eat various kinds of foods
Make up for lack of nutrition
Takes no time to prepare
Is easy to prepare
Can be cooked very simply
Is familiar
Is like the food I ate when I was a child
Is what I usually eat
Is recommended by an acquaintance
Is recommended by shop staffs
Is the one that many acquaintance choose
Can be used up
Think not to waste foods
Is food with a wide range of use

The participants were asked to endorse the statement ‘How important is each of the following 9 factors when choosing foods?’ for
each of the 9 factors (27 sub factors) items by choosing between five responses: not at all important, not very important, a little
important, moderately important and very important, scored 1 to 5.

