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Abstract
Aim: While accumulating evidence suggests a protective role of healthy diet against 
depression, evidence on this issue is limited among healthcare workers combating 
COVID- 19 pandemic. The aim of this study was to determine the cross- sectional asso-
ciation between frequency of balanced meal consumption and depressive symptoms 
among Japanese hospital workers during the COVID- 19 pandemic.
Methods: Participants were 2,457 workers of the National Center for Global Health 
and Medicine who responded to a questionnaire survey in October or December 
2020. Depressive symptoms were assessed using the patient health questionnaire- 9 
(PHQ- 9). The number of days per week of eating two or more balanced meals was 
categorized into four from ≤1 day/week to daily. The association between frequency 
of balanced meal consumption and depressive symptoms was assessed using logistic 
regression analysis, with adjustment for lifestyle and COVID- 19- related factors.
Results: The prevalence of depressive symptoms was 14.8%. The odds of depressive 
symptoms increased with decreasing frequency of balanced meal consumption. The 
multivariable- adjusted odds ratios (95% confidence intervals) of depressive symp-
toms were 1.00 (reference), 1.09 (0.75- 1.58), 1.62 (1.17- 2.24), and 2.21 (1.54- 3.17) for 
balanced meal consumption categories of daily, 4- 5 days/week, 2- 3 days/week, and 
≤1 day/week, respectively (P for trend<0.001).
Conclusions: Our results suggest that infrequent consumption of well- balanced meal 
is associated with increased depressive symptoms among hospital workers during the 
COVID- 19 pandemic.
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1  |  INTRODUCTION

The ongoing pandemic of the coronavirus disease 2019 (COVID- 19) 
has imposed a large psychological burden on healthcare workers.1 
Adequate nutrition has a potential to mitigate the psychological im-
pact of COVID- 19 for healthcare workers.2 Meanwhile, restrictions 
on daily life and demanding work under the pandemic may reduce 
diet quality of healthcare workers, as suggested by a Chinese study,3 
raising a concern of the adverse effect of poor diet on mental health. 
To date, some studies have reported an inverse association between 
adherence to a healthy/balanced diet and depressive symptoms in 
the general population during the COVID- 19 pandemic.4- 6 To our 
knowledge, however, no study has yet explored this issue among 
frontline healthcare workers. Here, we report the cross- sectional 
association of the frequency of balanced meal consumption with 
depressive symptoms among staff of the National Center for Global 
Health and Medicine (NCGM), which have accepted a large number 
of COVID- 19 inpatients. We hypothesized that lower frequency 
consumption of balanced meals is related to higher depressive 
symptoms.

2  | METHODS

Data for the present study were derived from the NCGM Clinical 
Epidemiology Study on SARS- CoV- 2 antibody, an ongoing clini-
cal epidemiological study being conducted among workers at the 
NCGM during annual health checkups in October (Toyama area, 
Tokyo) and December (Kohnoday area, Chiba) 2020. Depressive 
symptoms were assessed using the Japanese version of the Patient 
Health Questionnaire (PHQ- 9).7 Participants were asked how fre-
quently they ate balanced meals using the following question: How 
many days per week do you eat at least two meals a day compris-
ing a staple food (eg, rice, bread, and noodles), main dish (eg, fish, 
meat, eggs, and soy products), and side dish (eg, vegetables, mush-
rooms, potatoes, and algae)? Response options were ≤1 day/week, 
2- 3 days/week, 4- 5 days/week, or daily. The balanced meals de-
scribed are recommended by dietary guidelines for Japanese.8 In the 
first model, we adjusted for age, sex, work site, and occupation. The 
second model was further adjusted for leisure- time physical activ-
ity, smoking status, alcohol consumption, sleep duration, body mass 
index, comorbidity of chronic disorders, living arrangement, and fre-
quency of eating with others, working hours and degree of possible 
exposure to SARS- CoV- 2. Logistic regression analysis was used to 
estimate odds ratios (ORs) of depressive symptoms (PHQ- 9 score 
≥10). Details of the study procedure and variables used in this analy-
sis are described in online supplementary file.

3  |  RESULTS

Table 1 presents the characteristics (age-  and sex- adjusted) of the 
study participants according to the frequency of balanced meal 

consumption. Compared with participants who ate balanced meals 
on a daily basis, those who ate balanced meals less frequently were 
younger and more likely to be a current smoker, live alone, work long 
hours, and sleep shorter hours; they were less likely to eat with oth-
ers and be engaged in physical activity on leisure.

Of 2,457 participants, 364 participants (14.8%) were identified 
as having depressive symptoms. In the age- , sex- , work site- , and 
occupation- adjusted model (model 1 in Table 2), the ORs of depres-
sive symptoms tended to increase with decreasing frequency of bal-
anced meal consumption (P for trend <0.001). Participants who ate 
balanced meals ≤1 day/week and 2- 3 days/week had significantly 
higher depressive symptoms than those who ate balanced meals 
daily. The association was somewhat attenuated after further ad-
justment for lifestyle and COVID- 19- related work factors (model 2), 
but it remained statistically significant: the multivariable- adjusted 
ORs of depressive symptoms (95% confidence interval) for eating 
balanced meals 2- 3 days/week and ≤1 day/week were 1.62 (1.17- 
2.24) and 2.21 (1.54- 3.17), respectively, compared to eating bal-
anced meals daily (P for trend <0.001).

4  | DISCUSSION

Among healthcare workers and ancillary staff of a large hospital in 
Tokyo, Japan, we found increased depressive symptoms associated 
with a lower frequency of eating balanced meals, even after control-
ling for a range of lifestyle and COVID- 19- related work factors. To 
our knowledge, this is the first study to demonstrate a link of depres-
sive symptoms to diet quality among healthcare workers under the 
COVID- 19 pandemic.

Our finding is in line with the results of a meta- analysis of 
pre- pandemic studies, which reported a lower risk of depressive 
symptoms among people who adhered to a high- quality diet.9 
During the COVID- 19 pandemic, studies among the general popu-
lation replicated the association between adherence to a healthy/
balanced diet and better mood.4- 6 The present study extended 
the evidence on this link to frontline hospital workers under the 
pandemic.

In the present study population, those who less frequently ate 
a balanced diet tended to work in demanding situations (eg, long 
working hours) and were less likely to adhere to a healthy lifestyle 
(eg, short sleep duration) than those who did so daily. Therefore, the 
observed association between balanced diet and lower depressive 
symptoms could be ascribed to confounding by these correlates. We 
confirmed, however, that the association was virtually unchanged 
after controlling for lifestyle factors, arguing against confounding as 
an explanation for the observed association.

The balanced diet has good nutrition profile. According to a 
study based on the National Health and Nutrition Survey in Japan, 
the intake of nutrients with mood- modulating potential such as vi-
tamins (eg, folate) and minerals (eg, magnesium) 2 increased with 
increasing frequency of well- balanced meals. 10 These nutrients in 
balanced diet may jointly protect against depression.
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Frequency of balanced meal consumption

Daily
4- 5 days/
week

2- 3 days/
week

≤1 day/
week

Number of participants 822 484 717 434

Age (mean ±s.d., year) 42.9 ± 0.40 39.9 ± 0.52 36.2 ± 0.43 34.0 ± 0.55

Sex (men, %) 0.29 0.31 0.30 0.31

Work site (Tokyo, %) 77.8 77.8 83.2 79.6

Occupation (doctor, %) 15.1 12.2 15.5 9.1

Working hours 
(≥11 hours/day, %)

10.4 11.0 14.1 14.9

Degree of possible exposure to 
SARS- CoV- 2 (high† , %)

20.6 25.2 23.2 24.0

Leisure- time physical activity 
(≥ 60 minutes/week, %)

34.0 35.2 29.2 30.2

Smoking status (current, %) 5.0 5.5 6.2 10.1

Alcohol consumption 
(current‡, %)

41.5 35.8 39.7 35.6

Sleep duration (<6 hours/day, %) 42.1 52.5 51.2 62.3

BMI (mean ± s.d., kg/m2) 21.7 ± 0.11 21.9 ± 0.15 22.1 ± 0.12 21.9 ± 0.16

Comorbidity of chronic 
disorders (yes§, %).

18.0 18.7 17.1 18.9

Living arrangement (living 
alone, %)

15.4 31.1 47.3 54.3

Frequency of eating with others 
(<1 day/week, %)

10.8 13.6 22.2 29.8

Abbreviations: s.d., standard deviation, BMI, body mass index.
*Data were expressed as means (s.d.) and percentages for continuous variables and categorical 
variables, respectively, adjusted for age and sex. Their differences across categories of the 
frequency of balanced meal consumption were tested using linear regression analysis or multiple 
logistic regression for continuous and categorical variables, respectively.
†Individuals engaged in COVID- 19- related work with heavy exposure to the virus.
‡Alcohol consumption of at least one day per week.
§Chronic disorders include diabetes, hypertension, chronic obstructive pulmonary disease, heart 
disease, cerebrovascular disease, cancer, and other chronic diseases.

TABLE  1 Age-  and sex- adjusted 
characteristics of the study participants 
by categories of the frequency of 
balanced meal consumption*

TABLE  2 Odds ratios and 95% confidence intervals for depressive symptoms according to categories of the frequency of balanced meal 
consumption

Frequency of balanced meal consumption

Daily 4- 5 days/week 2- 3 days/week ≤1 day/week
P for 
trend*

Participants with/without 
depressive symptoms

80/742 57/427 121/596 106/328

Model 1† 1.00 (ref) 1.19 (0.83- 1.71) 1.83 (1.34- 2.50) 2.78 (1.99- 3.88) < 0.001

Model 2‡ 1.00 (ref) 1.09 (0.75- 1.58) 1.62 (1.17- 2.24) 2.21 (1.54- 3.17) < 0.001

*Based on multiple logistic regression analyses, assigning ordinal numbers of 1- 4 to the categories of frequency of balanced meal consumption.
†Adjusted for age (years, continuous), sex, work site (Tokyo or Chiba), and occupation (doctor, nurse, allied healthcare professional, administration, or 
other).
‡Adjusted for age (years, continuous), sex, work site (Tokyo or Chiba), occupation (doctor, nurse, allied healthcare professional, administration, 
or other), leisure- time physical activity (none,<1, 1 to <2, or ≥2 hours/week), smoking status (never- smoker, quitter, or current smoker [cigarette 
or heat- not burn cigarette]), alcohol consumption (nondrinker or quitter, weekly drinker consuming <1, 1 to <2, or ≥2 go/day; one go contains 
approximately 23 g of ethanol), sleep duration (<6, 6- 6.9, or ≥7 hours/day), body mass index (<18.5, 18.5– <23, 23– <25, 25– <30, or ≥30 kg/m2), 
comorbidity of chronic disorders (yes or no), living arrangement (living alone or living with others), and frequency of eating with others (<1 or ≥1 day/
week), working hours (≤8, 9- 10, or ≥11 hours/day) and degree of possible exposure to SARS- CoV- 2 (low, moderate, or high).
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The prevalence of depressive symptoms in the present study 
(14.8%) was similar to that reported from a recent Japanese study 
among healthcare workers using PHQ- 9 (12.0%).11 These figures 
were lower than the prevalence of depressive symptoms (PHQ- 
9) among hospital workers after the Great East Japan Earthquake 
(22.0%).12

Our study had several limitations. First, the cross- sectional de-
sign did not allow us to assess the temporal association between 
eating well- balanced meals and depressive symptoms. A lower fre-
quency of well- balanced meals may be caused by the loss of appe-
tite, a typical symptom of depression. Second, although we adjusted 
for many potential confounders, we could not rule out the possibil-
ity of bias due to unmeasured or residual confounding. Lastly, our 
study was conducted in a medical institute which accepted many 
COVID- 19 inpatients; thus, caution should be exercised when gen-
eralizing the results to other settings.

5  |  CONCLUSION

The present study among Japanese hospital employees suggests 
the importance of adherence to well- balanced meals in the preven-
tion of depressive symptoms during the COVID- 19 pandemic. The 
observed association in this cross- sectional study requires confir-
mation in prospective studies. The comparison of dietary habit and 
depressive status between pre-  and post- pandemic periods would 
also contribute to the understanding of the impact of balanced diet 
on mental health during the pandemic.
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