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Abstract

Aim: Previous studies evaluated the association between eating alone and mental health
mainly in older people and adolescents. This study aimed to evaluate the association
between dinner frequency with others and psychological distress during the COVID-19
outbreak among the Japanese working population.

Methods: Data were acquired from a prospective online cohort study (the Employee
Cohort Study in the COVID-19 pandemic in Japan) conducted in February 2021 as a
cross-sectional design. Dinner frequency with others was categorized into five groups:
“almost daily,” “4-5 times per week,” “2-3 times per week,” “once per week,” and “less
than once per week,” setting them as a predictor variable. Modified Poisson regression
was performed to calculate the prevalence ratio of psychological distress with multiple
imputation for missing data. Global fear and worry about COVID-19 were adjusted as a
covariate.

Results: A total of 1171 participants completed the questionnaire. Respondents who ate
dinner with others “almost daily” had the least psychological distress than those who ate
with others “4-5 times,” “2-3 times,” and “once per week” in the crude model
(prevalence ratio (95% Cl): 1 [reference], 1.34 [1.08-1.67], 1.40 [1.15-1.69], 1.44
[1.12-1.85], respectively). The association was comparable after adjusting for global
fear and worry about COVID-19.

Conclusions: Among those who ate dinner with others at least once a week, those who
ate with others “almost daily” had the least psychological distress. The association was
comparable after adjusting for global fear and worry about COVID-19. Further study is
needed on why those who eat with others less than once a week may have a lower

prevalence ratio of having mental distress.
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INTRODUCTION

Eating with others is a fundamental social aspect of human behavior
that affects both physical and mental health.! Previous studies stated
that eating alone was related with having an unbalanced diet,?
irregular eating patterns,® and low subjective health.*® Among
workers, eating together with coworkers increases the sense of
cooperation and work group performance,” and conversations with
co-workers during meals facilitate healthier habits.’° In recent times,
a wide variety of working styles,? family structure changes,'? and
the outbreak of COVID-19*2 have influenced with whom and how
people eat. Therefore, eating alone is an essential public health issue
under the COVID-19 pandemic.

Many studies have shown that eating alone is significantly
associated with mental health. Existing evidence suggests that eating

14-17 and those who

alone is associated with depressive symptomes,
eat alone yet live with others have the highest risk of depression.'®
Among adolescents, family meal frequency is associated with positive
psychological outcomes.”

However, to date, research gaps remain regarding associations
between eating alone and mental health. First, previous studies
mainly focused on adolescents, older people, or specific populations,
such as residents in assisted living facilities*® and solo diners at
restaurants.'® At present, two studies have investigated how eating
alone affects adults. One study in Korea showed that the incidences
of suicide and depression were associated with eating alone.?° The
other study, with Japanese workers, reported the risk of depression
increased dose-responsively when the frequency of eating meals
with others decreased.?! Although the mechanisms of why eating
alone influences mental status are poorly understood, several reasons
are discussed among older people. For older people, sharing meals
provides opportunities for social integration, social support, and
companionship to occur.?? The lack of it deprives people of an
essential socialization opportunity to interact with others, which
poses a substantial risk to mental health. However, working people
would have more opportunities for social engagement than older
people. Thus, it is unknown whether eating alone may be a risk factor
for psychological distress among the working population.

Second, little information has been available since the outbreak
of COVID-19 began. The COVID-19 pandemic has been reported to
increase the levels of anxiety, depression, post-traumatic stress

disorder, and psychological distress, 2%

and the global prevalence of
psychological distress among the general population is estimated to
be up to 30%-50%.242> While physical distancing of 1 m or more
supports the reduced risk of transmission of viruses,?® social
preventive measures, such as social distancing and stay-at-home
measures, limit opportunities for people to eat together in everyday
settings. As for working conditions, the COVID-19 pandemic led
people to work remotely to reduce contact with people or to eat
alone with partitions in offices. At home, household members living
together may be concerned about the risk of transmission in eating
together. However, those who live alone may feel relieved to have no

contact with others because they can be protected from the risk of

infection. Hence, the association between eating alone and mental
health may be reduced by the global fear and worry about
COVID-19.

Third, most previous studies defined eating with others as “eating
with others at least once a day” or “usually eating with others,” with
less focus directed to each meal. However, as each meal has different
associations with our eating behavior and health status,?’ %7
associations between eating alone and mental health may also be
considered separately. For the working population, breakfast is
difficult to evaluate, because many young adults skip breakfast more
frequently than lunch or dinner.*° During lunch, the meal setting and
companion largely depend on working style. Among shift workers,
irregular working hours influence the schedule of meals on eating
behaviors,!* and meals often take place when food and time to eat
are available, rather than in a social context of eating together.®! The
family meal is the most common commensal meal and dinners late at
night are often preferred for commensal eating among the working
population.>2 Therefore, dinner frequency with others would be the
most appropriate to evaluate as a predictor variable for practical
interventions to improve the mental health of workers.

To overcome these deficits, the current study examines the
association between meal frequency with others and psychological
distress in a general population of Japanese workers under the
COVID-19 pandemic. We hypothesized that those who ate dinner
with others less frequently would have a higher risk of having
psychological distress, and that global fear and worry about
COVID-19 would attenuate the association. We also analyzed the
data stratifying by living status, as living arrangements had the
strongest impact on commensality pattern and affected meal
frequency with others.®32* While workers who live alone need to
seek dinner meal companions, those who live together have greater
opportunities to eat together, thus commensal meals greatly depend
on living arrangements. As also confirmed by studies in the older
population,*> the association between meal frequency with others
and psychological distress may vary by living status.

METHODS
Sample

This study is a cross-sectional design, using the longitudinal survey of
the Employee Cohort Study in the COVID-19 pandemic in Japan
(E-COCO-J), which was administered among a cohort of full-time
employees in Japan. Employees aged 20-59 years living in Japan
were eligible to participate in the study. An e-mail was sent to
participants recruited from an online survey company prior to the
registration of the information. The questionnaire was closed when it
reached the target number. A total of 4120 employees participated in
February 2019. These participants were asked to answer online
questions, on March 19-22, 2020, for baseline characteristics. The
targeted number for the sample was set at 1200; the total number of
eligible participants of the current study was 1171 (T5 survey),
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conducted on February 4-10, 2021. After excluding those who
usually skipped dinner, 1109 participants were included in the final
analysis. The participant recruitment flowchart is shown in Figure 1.
This article conforms to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement.>®> The
anonymity of participants was ensured, and they signed informed
consent online. The current study was approved by the Research
Ethics Committee of The University of Tokyo (No.10856-(2) (3)(4)
(5)(6)).

Measures
Eating behavior

Meal frequency with others was requested with the question:
“During the past 1 month, how often did you have dinner with
others?” Response options were “almost daily,” “4-5 times per week,”
“2-3 times per week,” “once per week,” “less than once per week,” or
“usually skip dinner.” Meal frequency with others meant having any
dinner companion, including family members, friends, or someone in
the community or workplace. We also asked the same question for
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the situation before March 2020, when the number of COVID-19
patients was relatively low prior to the first state of emergency
announcement in April 2020. Reasons for eating alone and merits of
eating together were also asked by multiple choice questions. The
personal value of eating alone was asked by the question “How do
you feel when you are eating alone?” The response options were ‘I
feel concerned about it,” “ do not mind it” and “I have no idea.” Since
validated questions from previous studies were unavailable regarding
reasons, merits, and the personal value of eating alone, we used
questions and answers from the white paper of Shokuiku (“Dietary
Education” in English) in Japanese Ministry of Agriculture, Forestry
and Fisheries (MAFF, Japan)®® and revised them based on comments
from professionals of nutrition epidemiology in the University of
Tokyo (S. S.).

Psychological distress

Psychological distress was measured using Ké, a six-item nonspecific
psychological distress screening instrument. The response choices
ranged from “none of the time” (=0) to “all of the time” (=4). All six

items are summed up at the maximum score of 24. We considered a

Recruiting participants from online database (ended after reaching 4000)
A cohort of full-time employees in February 2019 (n=4120)

Candidate for T5 survey (7 =1448)

> No response
n=277

Valid response (n=1171)
The response rate : 80.9%
( recruited at the target of 1200 )

Missing (living status)
n=113

v

»| Usually skip dinner

n=62

Analytic sample (n=996)

FIGURE 1 Flowchart of participant recruitment
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score of 5 as the cut-off for moderate psychological distress based on
the clinical validation studies of the K6.3” The Japanese version of the

K6 showed acceptable reliability and validity.>®

Confounder: Global fear and worry about COVID-19

Global fear and worry about COVID-19 were assessed using the
single item®%: “Do you feel anxiety about COVID-19?" Responses
were rated on a six-point Likert-scale ranging from “No, not at all”
(=1) to “Yes, feel strongly” (=6). This one item was not evaluated for
reliability and validity.

Other potential confounders

Demographic characteristics were measured at the baseline survey.
Potential confounders were: gender (men or women), age (20-29,
30-39, 40-49, 250 years), educational attainment (high school or
less, undergraduate, postgraduate or higher), living status (living alone
or living together), excessive working hours (<40 h per week, >40 h
per week), income (<5 million yen, 5 million to 7.5 million yen, 7.5-10
million yen, >10 million yen per year), alcohol drinking (current-
drinker or nondrinker), smoking habit (current-smoker or nonsmoker),
body mass index (<22 or >22, calculated as weight in kilograms
divided by the square of height in meters [kg/m?]), and residential
area (state of emergency area in February 2021, including Tochigi,
Saitama, Tokyo, Kanagawa, Aichi, Gifu, Hyogo, Osaka, Kyoto,
Fukuoka Prefecture; or other area).

Statistical analysis

Statistical analyses were conducted using R version 4.0.3. The data
were extracted from the T5 survey as a cross-sectional design. Since
prevalence of participants who had moderate psychological distress
was high (>10%), we used modified Poisson regression®° to calculate
the prevalence ratio of having moderate psychological distress by
setting dinner frequency with others as a predictor variable. Ordinal
numbers 1-5 were assigned according to five groups of “almost

»u

daily,” “4-5 times per week,” “2-3 times per week,” “once per week,”
and “less than once per week.” Participants who usually skipped
dinner after the COVID-19 outbreak were excluded from the
analysis. We fitted three models. Model 1 evaluated crude associa-
tion without adjusting for covariates. Model 2 adjusted for global fear
and worry about COVID-19, age, gender, and working hours to adjust
for the differences in the COVID-19 pandemic. Model 3 adjusted
other variables, including educational attainment, living status,
alcohol, smoking, BMI, and residential area. Model 4 additionally
adjusted for income. We performed multiple imputation (100
imputed datasets) based on Rubin's rule to address missing values.*!
Missing data were found in variables including income (N = 226, 23%)
and working time (N =33, 3.3%). We also analyzed the model

stratified by living status. The results are presented by calculating
prevalence ratio (PR) and 95% confidence intervals (95% Cls) of
psychological distress for the frequency of eating with others, using
those who ate dinner with others almost daily as reference group. A
significance level of 0.05 was considered statistically significant. For
sensitivity analysis, we employed the same statistical method,

including those who usually skipped dinner as a predictor variable.

RESULTS

Figure 1 shows the flow of the participants’ recruitment. A total of
1171 participants were included as the valid response (response rate:
80.9%). After excluding those who usually skipped dinner and those
with missing data of living status, 996 were included for the final
analytic sample. Table 1 shows the demographic characteristics of
the sample. Participants mainly lived with others, worked more than
40 h per week, and more than half of the participants lived in an area
where the state of emergency was declared by the Japanese
Government when the questionnaire was conducted. They had a
higher education compared with the Japanese working population
conducted in a national consensus in Japan (Supporting Information:
Appendix 1). Table 2 shows the results of eating behaviors. After the
COVID-19 outbreak, 7.8% were eating with others less than once a
day, while 75.9% were eating with others daily. This tendency was
similar before the first state of emergency in Japan (April 2020),
regardless of living status. For those who lived alone, the reason for
eating alone was mainly due to the lack of dinner companion(s),
followed by difference of time and places to eat. By contrast, those
who lived with others answered that they mostly ate alone when
their schedule was different from that of their housemates, followed
by having no idea about eating alone. A similar reason, “having no
reason,” was also seen in free answers. Most participants answered
that having a joyful time or enhancing communication was the merit
of eating together. For those who live with others, the frequent
answers in the merit of eating together other than these two answers
(categorized as “others”) were having regular time, a well-balanced
diet and eating slowly to taste the meals. For those who live alone,
the number of people was evenly distributed in the response options
in the subcategories of “others.” For personal value, most answered
that they did not mind eating alone. The rate of people who selected
that answer was higher in those living alone than in those living with
others.

Table 3 presents the results of the modified Poisson regression.
The prevalence ratio of having moderate psychological distress after
the COVID-19 outbreak was higher with those who ate with others
“4-5 times per week,” “2-3 times per week,” and “once a week” than
those who ate with others “almost daily.” The association was not
significant with those who ate with others “less than once per week,”
but the prevalence ratio of having moderate psychological distress
was lower than that of the groups who ate with others “4-5 times per
week,” “2-3 times per week,” and “once per week.” Adjusting

covariates, including global fear and worry about COVID-19, did not
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TABLE 1 Demographic characteristics of participants (N = 996)
Average (SD) Almost 4-5 times per 2-3 times per Once per Less than once
N (%) Median (Min, Max) daily N (%) week N (%) week N (%) week N (%)  per week N (%)
Age (years) 43.0 (10.3)
43.0 (23.0, 61.0)

20-29 113 (11) 92 (12) 6 (11) 6(8.3) 4(11) 5(6.2)

30-39 286 (29) 206 (27) 16 (28) 29 (40) 11 (31) 24 (20)

40-49 279 (28) 202 (27) 17 (30) 24 (33) 12 (34) 24 (30)

50< 318 (32) 252 (34) 18 (32) 13 (18) 8 (23) 27 (34)
Gender

Men 520 (52) 404 (54) 30 (53) 37 (51) 17 (49) 32 (40)

Women 476 (48) 348 (46) 27 (47) 35 (49) 18 (51) 48 (60)
Living status

Living alone 201 (20) 114 (15) 9 (16) 21 (29) 11 (31) 46 (57)

Living with others 795 (80) 638 (85) 48 (84) 51 (71) 24 (69) 34 (43)
Educational attainment

(years)

High school or less 254 (26) 195 (26) 15 (2¢6) 14 (19) 8 (23) 22 (28)

Undergraduate 696 (70) 521 (69) 39 (68) 57 (79) 27 (77) 52 (65)

Postgraduate 46 (4.6) 36 (4.8) 3(5.3) 1(1.4) 0 (0) 6 (7.5)
Income (per year

<5 million yen 314 (41) 215 (37) 18 (38) 26 (46) 13 (59) 42 (68)

5 million to 7.5 186 (24) 149 (26) 11 (28) 14 (25) 5(23) 7 (11)

million yen
7.5 million to 10 148 (19) 116 (20) 10 (21) 10 (18) 3(14) 9 (15)
million yen

>10 million yen 122 (16) 103 (18) 8 (17) 6(11) 1(4.5) 4 (6.5)

Missing 226 169 10 16 13 18
Working time 169 ()

>40 h per week 608 (61) 459 (63) 37 (69) 40 (56) 19 (54) 53 (67)

<40 h per week 355 (3¢6) 265 (37) 17 (31) 31 (44) 16 (46) 26 (33)

Missing 33 28 3 1 0 1
BMI

>22 423 (42) 335 (45) 24 (42) 28 (39) 10 (29) 26 (32)

<22 573 (58) 417 (55) 33 (58) 44 (61) 25(71) 54 (68)
Smoking

Current smoker 176 (18) 129 (17) 11 (19) 13 (18) 6 (17) 17 (21)

Nonsmoker 820 (82) 623 (83) 46 (81) 59 (82) 29 (83) 63 (79)
Alcohol consumption

Current drinker 601 (60) 450 (60) 33 (58) 45 (62) 21 (60) 52 (65)

Nondrinker 395 (40) 302 (40) 24 (42) 27 (38) 14 (40) 18 (35)
Residential area (total)

State of emergency area® 636 (64) 463 (62) 37 (65) 51 (71) 22 (63) 63 (79)

Other area 360 (36) 289 (38) 20 (35) 21 (29) 13 (37) 17 (21)

(Continues)
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TABLE 1 (Continued)
Average (SD) Almost 4-5 times per 2-3 times per Once per Less than once
N (%) Median (Min, Max)  daily N (%) week N (%) week N (%) week N (%)  per week N (%)
Residential area (living
together)
State of emergency area 486 (61) 384 (60) 30 (62) 35 (69) 12 (50) 25 (74)
Other area 309 (39) 254 (40) 18 (38) 16 (31) 12 (50) 9 (26)
Residential area (living
alone)
State of emergency area 150 (75) 79 (69) 7 (78) 16 (76) 10 (91) 38 (83)
Other area 51 (25) 35 (31) 2(22) 5(24) 1(9.1) 8 (17)

aState of emergency area in February 2021, including Tochigi, Saitama, Tokyo, Kanagawa, Aichi, Gifu, Hyogo, Osaka, Kyoto, Fukuoka Prefecture.

Abbreviations: BMI, body mass index; SD, standard deviation.

attenuate the association. When we stratified by living status, among
those who lived with others, the prevalence ratio of having moderate
psychological distress was significantly higher in those who ate with
others “4-5 times per week,” “2-3 times per week,” or “once per
week” than in those who ate with others “almost daily.” As for those
who lived alone, though it was not significant, the prevalence ratio of
moderate psychological distress in the “less than once per week”
group was lower than in the “almost daily” group. The results of these
analyses using complete data are shown in Supporting Information:
Appendix 2. Most of the associations were similar to the data
employing multiple imputation, although effect sizes were slightly
higher in the complete data analysis. We additionally conducted
sensitivity analysis by including those who usually skipped dinner.
The results are shown in Supporting Information: Appendices 3 and
4. Similar to our results, the prevalence ratio of having moderate
psychological distress was higher in those who ate with others “4-5
times per week,” “2-3 times per week,” and “once a week” than in

those who ate with others “almost daily.”

DISCUSSION

Our study showed that the prevalence ratio of having moderate
psychological distress was higher in respondents who reported eating
dinner with others “almost daily” than in those who ate with others
“4-5 times,” “2-3 times,” and “once per week.” However, we did not
find a significant difference between the “almost daily” and “less than
once per week” groups. This may imply that daily dinner with others
has the least psychological distress among workers who eat dinner
with others at least once a week. The association was not attenuated
by global fear and worry about COVID-19. The result was different
stratified by living status.

Among those living together, we observed the same tendency as
in the overall analysis. Previous studies of systematic reviews in
adolescents showed that frequent family meals were inversely
associated with feelings of depression or thoughts of suicide in

adolescents, highlighting the necessity of increasing family meal
frequency.®> When our study was conducted, the Japanese govern-
ment promoted social preventive measures to self-restrain eating out
after 8 p.m. As people living with others mostly lived with their family
members (N = 784, 98.6%; Supporting Information: Appendix 5), they
would have taken dinner with their family members. Hence our study
also suggested the importance of having daily dinner with family
members. However, in this sense, the prevalence ratio of having
moderate psychological distress should have been the highest among
those who ate with others less than once per week, but the result
was inconsistent with our hypothesis. Since the difference in
schedules was the main reason for eating alone for those living with
others (Table 2), those who ate with others “less than once per week”
may have experienced eating alone as a daily routine, giving the mere
effect on mental health. Moreover, our data showed having a joyful
time or enhancing communication as a merit of eating together
(Table 2); therefore, other factors affecting mental health might exist.
For instance, those who ate with others “less than once per week”
may have substituted their joy of communication in different settings
other than having dinner together to fulfill their mental health. In a
Canadian study of adolescents, family mealtime frequency and
mental health were partly mediated by parent-adolescent communi-
cation.*? A Belgian study pointed out that on weekends, family
members spend more time together at noon or in the daytime.*3
Therefore, participants of our study might have taken time to
communicate at different times. During the pandemic, social
preventive measures restricted people from eating with others face
to face. Further study about the quantity of communication or social
interaction with others is necessary for those who have less frequent
meals with others.

As for those living alone, though it was not significant, the
prevalence ratio of having moderate psychological distress was
somewhat lower in those who ate with others “less than once per
week” than in those who ate with others “almost daily.” Some people
might be used to or are comfortable eating alone. Previous studies

pointed out that for some people, eating alone endorses positive
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TABLE 2 Eating behaviors of the participants stratified by living status

Living alone N (%) Living with others N (%) Overall N (%)

Before After Before After Before After
Frequency of eating with others before/after COVID-19 outbreak
Almost daily 120 (49) 114 (57) 640(81) 638 (80) 760 (77) 752 (76)
4-5 times per week 6 (3.0) 9(4.5) 47 (5.9) 48 (6.0) 53(52) 62(5.6)
2-3 times per week 16 (8.0) 21 (10) 45 (5.7) 51 (6.4) 61(59) 72(7.0)
1 time per week 17 (8.5) 11 (5.5) 23 (2.9) 24 (3.0) 40 (4.1) 35 (3.6)
<1 time per week 42 (21) 46 (23) 37 (4.7) 34 (4.3) 79 (7.9) 80 (7.8)
Usually skipped dinner 0 (0) - 3(0.4) - 3(0.3) -
The reason for eating alone
Difference of time and places 17 (8.5) 362 (46) 379 (39)
No one to eat with 97 (48) 114 (14) 211 (21)
Value personal time 41 (20) 68 (8.6) 109 (11)
Convenient to eat alone 22 (11) 70 (8.8) 92 (8.8)
As a daily routine 14 (7.0) 26 (3.3) 40 (4.1)
Doing other things while eating 1 (0.5) 15 (1.9) 16 (1.4)
Have no idea 6 (3.0) 131 (16) 137 (14)
Others (free answer from participants) 3(1.5) 9(1.1) 10 (1.0)
Living status leads to eating alone/together 1(0.5) 4 (0.5) 5(0.5)
No reason 1 (0.5) 3(0.4) 4 (0.4)
Prioritizing to use smartphone 0 (0) 1(0.1) 1(0.1)
Available to eat slowly 1 (0.5) 0 (0) 1(0.1)
Preventing the risk of infection 0 (0) 1(0.1) 1(0.1)
Merit of eating with others
Enjoying meals 60 (30) 278 (35) 338 (34)
Deepening communication 83 (41) 276 (35) 359 (36)
Others 58 (29) 241 (30) 299 (30)
Possible to eat at regular times 4 (2.0) 34 (4.3) 38 (3.8)
Possible to eat well-balanced diet 4 (2.0) 25(3.1) 29 (2.9)
Having safe and secured food 5(2.5) 10 (1.3) 15 (1.5)
Learning dining etiquette 1 (0.5) 10 (1.3) 11 (1.1)
Telling tradition of meals to others 1 (0.5) 8 (1.0) 9 (0.9)
Gaining knowledge and interest of food 5(2.5) 12 (1.5) 17 (1.7)
Participating in preparations (shopping, serving, and cooking food) 1 (0.5) 8 (1.0) 9 (0.9)
Eating slowly to taste the meal 1 (0.5) 21 (2.6) 22 (2.2)
Appreciating the nature and those who prepared meals 3 (1.5) 12 (1.5) 15 (1.0)
Others (free answer from participants) 0 (0.0) 3(0.4) 3(0.3)
Have no idea 33 (16) 98 (12) 131 (13)
Personal value of eating alone
Feel concerned 18 (9.0) 203 (26) 221 (22)
Do not mind 178 (89) 561 (71) 739 (74)
Have no idea 5(2.5) 31 (3.9) 36 (3.6)

Total 201 (100) 795 (100) 996 (100)
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feelings because they can escape public scrutiny and can eat as they
would like.** The Korean study indicated that the younger generation
ate alone more frequently as a daily routine and felt freer when
eating alone.*> Our data also showed that the merit of eating
together varied in those who lived alone than in those who lived with
others (Table 2). For those who live alone, various ways of thinking
may exist about eating alone and the situation may not be as stressful
as for those who live with others. Moreover, since our participants
who lived alone mostly ate dinner with others almost daily, the type
of dinner meal companion may affect our analysis. For those living
together, commensal eating could be the opportunity for social
interaction with close companions, such as their family members or
intimate partners. However, for those who live alone, dining with a
reluctant person may occur. In the Korean study, those who ate
dinner alone had greater odds of reporting depression than those
who usually ate dinner with family members, but the association was
not significant with those who usually had dinner with people other
than family members.*> We should further focus on the impact of
living status along with meal companions to reveal underlying
mechanisms of the association between eating alone and mental
health.

Our result also showed that the association between dinner
frequency with others and having moderate psychological distress
was comparable after adjusting global fear and worry about
COVID-19. One of the reasons might include that the frequency of
eating with others did not drastically change before and after the
pandemic in this population. Some studies have also shown that the
majority of people in the general adult population did not change
their eating behaviors during lockdown.*®*” Even living alone, more
than half of the participants living in state of emergency areas ate
with others almost daily (Table 1). When our study was conducted,
the Japanese government recommended using delivery or takeout
food and closing the restaurants at an earlier time before 8 p.m.
These social preventive measures emphasized avoiding contact in
closed spaces, crowded spaces, and close contact settings. For those
who live together, this public health message may allow them to
maintain very frequent commensal meals by having dinner with their
family members. For those who live alone, quitting dinner at an
earlier time and using takeout food or delivery food could maintain
the frequent meals. Traditionally in Japan, one of the most important
roles of food was to bring people together and give them a sense of
community. Sharing food strengthens bonds among family and
friends by establishing intimacy in the social relationship. These
consumption patterns and behaviors were even evident after the
growing presence of fast-food cultures from foreign countries, which
intended to be cheap and quick, indicating the importance of
reinforcing emotive bonds among family and friends.*® Our results
may imply that commensal meals remained important under the
pandemic among Japanese adults. Further study regarding the
duration time of dinner, changes of food, dinner companion, or
places to eat dinner would deepen the understanding of commensal

meals regarding eating behaviors of Japanese adults.
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The strength of our study is that it is the first study to examine
the association between eating alone and psychological distress
during the COVID-19 pandemic in the working population. We
focused on the frequency of eating dinner with others to extract a
clear effect of eating alone.

LIMITATIONS

Our study has several limitations. First, the nature of a cross-sectional
study does not explain causal relationships. Therefore, poor mental
status may lead some people to eat with others less frequently.

Second, some people who already seek new ways to avoid the
situation of eating alone may exist. A French qualitative study during
lockdown revealed that social distance rather strengthened people's
social ties toward neighbors.*’ Therefore, the impact of the pandemic
on eating alone and mental health may not be fully estimated by this
study.

Third, residual confounding factors, such as type of meal
companion (among those who ate with others almost daily but lived
alone), duration of mealtime, places of taking meals, night shift work,
social support, nutrition intake, and distance to the supermarket,
were not assessed in this study. In particular, considering the effect
of social support is a priority. Although eating with others is one of
the most important social engagements for older people, working
people would have more opportunities for social engagement than
older people. In future study, we also may need to include the effect
of social support at workplaces or at home.

Fourth, the questionnaire of global fear and worry about
COVID-19 has no validity, so it may not fully extract the effect of
the COVID-19 pandemic as a confounder. Moreover, the question-
naire asking about meal frequency with others is a one-point scale
and subjective, and lacks validation. For personal value of eating
alone, the possible answers that were revised from the answers from
the white paper of Shokuiku (“Dietary Education” in English) in
Japanese Ministry of Agriculture, Forestry and Fisheries (MAFF,
Japan)®® questionnaire may lead to social desirability bias that eating
alone is an unpreferable behavior.

Fifth, the prevalence of moderate psychological distress was
higher than the average of 25% in Japan®° and the participants were
higher in education. Therefore, our result may not be generalized to
all working populations in Japan. Moreover, cultural differences
between other countries in eating behavior remain. For example,
cross-cultural analysis of eating alone among young adults in
Australia and Japan revealed that cross-cultural variation and
complexity exist in the context of eating alone, including location
and timing of eating alone, the range of fast-food cultures, work and
life environments, and public health nutrition programs.®? In the
cross-sectional study in the Republic of Chile, which analyzed the
association between frequency of family meal and subjective health,
tea time in addition to three meals was also included in the study.”

We should also take cultural differences of eating together into
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account. Last, the sample size of the population was small and lacked

the power to estimate the analysis, particularly for those living alone.

CONCLUSION

We can conclude that respondents who ate with others “almost daily”
had the least psychological distress among those who ate with others
at least once a week. The association remained comparable after
adjusting for global fear and worry about COVID-19. Further study is
needed on why the prevalence ratio of having mental distress was
lower with those who ate with others less than once a week.
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