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Abstract
Objective Previous studies have indicated that skipping breakfast is not only detrimental to physical health,
but is also associated with depression. Myriad psychosocial factors are associated with both skipping
breakfast and depression. However, previous research failed to account for these potential psychosocial
factors. The aims of this study were to (a) explore the factors associated with breakfast consumption, and
(b) investigate the association between the frequency of breakfast consumption and depression, adjusted
for various forms of psychosocial confounders by analyzing previously collected data concerning Japanese
workers. Result Participants were 575 employee across three Japanese worksites. Depressive symptoms
were assessed using the Center for Epidemiologic Studies Depression Scale (CESD). Frequency of breakfast
consumption was categorized into 6 levels. Multi-regression analysis suggested that skipping breakfast was
associated with high trait aggression, living alone, and low levels of physical exercise. Logistic regression
suggested that skipping breakfast was associated with depression, even after adjusting for potential
psychosocial factors including trait aggression, resilience, physical exercise, consumption of �sh and fried
food, social support, and life events cannot be ruled out.
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Depression is one of the most common mental disorders among Japanese workers [1]. Moreover,
depression has a signi�cant negative impact on the performance of both the individual worker and the
company [2]. Data suggest that skipping breakfast is detrimental to both physical[3] and mental health,
including depression. Previous research has also reported an association between skipping breakfast and
poor sleep quality [4], which is associated with mental disorders and increased probability of depression[5,
6]. Additionally, breakfast consumption is associated with the regulation of the circadian clock [7], while
disruption of circadian rhythms is viewed as a risk factor for depression. Moreover, breakfast consumption
lowers cortisol levels [8], and high cortisol levels have been identi�ed as another risk factor for subsequent
diagnosis of depression [9]. This convergence of evidence suggests a potential mechanism through which
skipping breakfast leads to development of depression. In fact, many epidemiological studies have
demonstrated a negative association between breakfast consumption and depression [10–20] although
some studies have failed to identify this relationship [21, 22].

On the other hand, many biological [23], psychological[24–26], social[27, 28] , and lifestyle factors[29, 30]  
are associated with the depression . Similarly, many psychosocial factors are associated with both skipping
breakfast and depression. However, many previous attempts to investigate the association between
breakfast consumption and depression failed to account for various potential confounding factors. The
aims of the current study are to (a) explore the psychosocial factors associated with frequency of breakfast
consumption, and (b) analyze previously collected data to investigate the association between breakfast
consumption and depression while accounting for a wide range of psychosocial factors [31, 32] .

Methods
This study was approved by the institutional review boards of both the National Disaster Medical Center and
the companies involved. All participants have provided written informed consent.

594 employees were selected from across three worksites. Data from 19 participants were excluded due to
incomplete responses for the subscales used. Thus, data for 575 participants were included in the analysis
performed in this study.

Self-report data were collected on sex, marital status, educational background, and job status. The Center for
Epidemiologic Studies Depression (CES-D) questionnaire was administered to assess depression during a
one-week period [33] . Participants with a CES-D score ≥ 16 are considered to meet criteria for a diagnosis of
depression [33] . Participants were asked to provide information concerning their frequency of breakfast
consumption on the lifestyle questionnaire by responding to the following question: “How often do you eat
breakfast?” There were six response options: <1 time/month, 1–3 times/month, 1–2 times/week, 3–4
times/week, 5–6 times/week, or daily.

Regarding dietary factors that have been shown to be associated with decreased probability of depression ,
participants were asked to report their frequency of �sh consumption and fried food consumption. Six
response options given for each question: almost never, 1–3 times/month, 1–2 times/week, 3–4
times/week, 5–6 times/week, and every day. Frequency of physical exercise was also assessed, and four
response options were given for each question: never, 1–3 times a month, 1–2 times a week, and 3 or more
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times per week.Regarding psychosocial factors, the 14-item Resilience Scale (RS-14) was administered to
assess resilience [34] , the 24-item Buss-Perry Aggression Questionnaire (BPAQ) to assess trait aggression
[35], and the short version of the Social Support Questionnaire (SSQ) to assess social support [36] . Finally,
we embedded a one-item questionnaire to assess whether participants had experienced major life events
during the past month.

 Data were expressed as means (standard deviation) and percentages for both continuous and categorical
variables. The association of confounding factors with frequency of breakfast consumption was examined
using linear regression analysis for continuous variables and the chi-square test for categorical variables. A
strong association was identi�ed between marital status and living alone. We therefore omitted marital
status from the subsequent multivariate analysis to avoid distortion of the results due to multicollinearity.
Additionally, we conducted multiple regression analysis by entering variables relevant to signi�cant
univariate association to explore the associated factor of breakfast consumption.

To examine the association between frequency of breakfast consumption and depression, we performed
logistic regression analysis and calculated the odds ratios (ORs) and 95% con�dence intervals (CIs) of
depression for frequency of breakfast consumption, with those who consumed breakfast every day used as
the reference group. The �rst model used depression as the dependent variable, and frequency of breakfast
consumption as the independent variable. The second model was adjusted for age, sex, marital status, job
status, and education level. The third model was further adjusted for frequency of �sh consumption, fried
food consumption, and physical exercise. Finally, the fourth model was further adjusted for resilience, trait
aggression, social support, and life events. All of the analyses were performed using SPSS, version 25
(SPSS Inc., Chicago). Alpha levels were all set at p < 0.05.

Results
Results of the univariate analysis indicated that low frequency of breakfast consumption was signi�cantly
associated with younger age, being unmarried, living alone, low frequency of �sh consumption, low
frequency of exercise, low resilience, and high trait aggression (see Table 1). Furthermore, multiple-
regression analysis indicated that living alone (β = −012, t = −2.58, p = 0.01), BPAQ (β = −012, t = −2.83, p <
0.01), and frequency of physical exercise (β = 0.12, t = −2.93, p < 0.01) were associated with frequency of
breakfast consumption. The ORs of depressive symptoms according to frequency of breakfast consumption
are shown in Table 2. In all models, there was a signi�cant association between frequency of breakfast
consumption and depression. 

Discussion
In this study, we found that skipping breakfast was signi�cantly related to depression among Japanese
workers, even after controlling for a wide range of factors previously demonstrated to be associated with
depression. Results of the present study are consistent with those reported in the literature. Most previous
studies did not control for lifestyle, or psychological or dietary factors. However, a cohort study
demonstrated that skipping breakfast presented an increased risk of depressive symptoms, even after
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adjusting for other dietary factors that have been suggested to decrease depressive symptoms, such as
carbohydrate, folate, magnesium, and zinc intake [20]

Previous research demonstrated an association between psychological factors and health related behavior.
Trait aggression has been demonstrated to be associated with unhealthy behaviors such as excessive
drinking, smoking, and irregular eating schedules [37], as well as depression [38]. In the current study, trait
aggression was associated with frequency of breakfast consumption, independently adjusted for potential
confounders. Additionally, frequency of breakfast consumption was associated with depression,
independent of trait aggression. These associations might imply a mediating effect of trait aggression on
depression through skipping breakfast[39].

Limitations
This study had several limitations that may have affected its results. Due to the cross-sectional nature of the
study, a potential reverse causality, whereby symptoms of depression affect the consumption of breakfast,
cannot be ruled out. Also, because most of the participants were highly educated men employed by a large
Japanese company providing good job security and a relatively strong balance between work and reward,
the results may not be generalizable to employees in other working environments. Finally, information on
analyzed variables was self-reported, leading to the potential for nondifferential misclassi�cation.

Abbreviations
CES-D: The Center for Epidemiologic Studies Depression SSQ: Short version of Social Support Questionnaire
RS-14: 14-item Resilience Scale, CI: con�dence interval, BPAQ: Buss-Perry Aggression Questionnaire: S.D.,
Standard deviation
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