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Objectives: This study aims to find whether breakfast consumption is associated with

human mental health.

Study design: This cross-sectional study was conducted to investigate the association be-

tween breakfast consumption and psychological disorders, including depression and

anxiety, among Iranian adults.

Methods: This cross-sectional study was conducted on 4378 general public adults in

Isfahan, Iran. Breakfast consumption was assessed using a validated detailed dietary

habits' questionnaire. Depression and anxiety were screened using an Iranian validated

Hospital Anxiety and Depression Scale questionnaire. Psychological distress was exam-

ined by means of Iranian validated version of General Health Questionnaire (GHQ-12

items). Depression, anxiety, and psychological distress were defined based on standard

criteria.

Results: Overall, 13.95% (n ¼ 611) of study participants had anxiety, 28.62% (n ¼ 1253)

were depressive, and 23.18% (n ¼ 1015) had psychological distress. After controlling for

potential confounding variables, participants with every day breakfast consumption

had lower odds for depression (odds ratio [OR]: 0.49, 95% confidence interval [95% CI]:

0.36e0.66) compared with those with the least frequent intake of breakfast, even after

further adjustment for body mass index [BMI] (OR: 0.47, 95% CI: 0.34e0.63). Frequent

breakfast consumption was inversely associated with anxiety before (OR: 0.53, 95% CI:

0.37e0.76, P < 0.001) and after controlling for BMI (OR: 0.52, 95% CI: 0.36e0.75, P < 0.001).

The same findings were obtained for psychological distress (OR: 0.46, 95% CI: 0.33e0.62,

P < 0.001).
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Conclusion: We found an inverse association between breakfast consumption and depres-

sion, anxiety, and psychological distress among Iranian adults. Further prospective studies

are needed to confirm these findings.

© 2018 Published by Elsevier Ltd on behalf of The Royal Society for Public Health.
Introduction

Prevalence of mental disorders, including depression and

anxiety, is increasing worldwide.1,2 Depressive disorders have

been estimated to be the second leading cause of disease

burdens throughout the world in 2020.3 Epidemiologic studies

from Iran have shown that anxiety and severe depressive

symptoms affect approximately 29.5% and 10.39% of the adult

population, respectively.4 Psychological disorders are very

costly and impose a huge burden to the societies and

governments.2

Several factors, including dietary intakes, have been linked

to mental disorders.5,6 For instance, consumption of a healthy

diet, including high intakes of fish, vegetables, fruits, and

whole grains, may be related to the reduced risk of psycho-

logical disorders.7 In addition to dietary intakes, some dietary

habits including breakfast consumption have been related to

mental disorders.8e10 For example, breakfast consumption

has been found to have the potential to alleviate insomnia and

improve quality of life.9,10 Therefore, it may be expected that

breakfast consumption is associated with psychological dis-

orders including depression and anxiety. Breakfast con-

sumption has also been related to obesity.11 On the other

hand, numerous studies have also reported a positive associ-

ation between obesity and risk of developing depression and

anxiety.12e14 Therefore, it could be hypothesized that break-

fast consumption might also be related to psychological dis-

orders. In addition, it seems that breakfast intake provides

some essential macronutrients and micronutrients after a

long fasting. Some of these nutrients are necessary for mental

health.15 Furthermore, it has been found that breakfast skip-

ping increases hypothalamicepituitaryeadrenal axis activity,

which subsequently elevates production of stress hormones.16

Therefore, it has been hypothesized that breakfast consump-

tion may reduce production of such hormones, including

glucocorticoids, and modulate psychological disorders16

Although, studies investigating the association of break-

fast consumption with psychological disorders are scarce, a

new study has shown a bidirectional relation between

breakfast eating and psychological disorders, including

depression and anxiety.17 Other studies have investigated the

association of breakfast consumption with the other aspects

of mental health including cognitive behavior.15,18e20 For

instance, a systematic review of the studies revealed cognitive

and learning benefits of breakfast eating in children and ad-

olescents.15 However, some studies did not find any beneficial

relation between breakfast eating and cognitive behavior.18e20

Taken together, it seems that data on the association of

breakfast intake and cognitive behaviors are convincing.

To the best of our knowledge, no study is available linking

breakfast skipping to the psychological disorders in Iranian
adults. The prevalence of psychological disorders is relatively

high in Iran.4,21 It might be due to the busy life of the people,

which commonly results in frequent skipping of meals.

Moreover, earlier studies have mostly focused on depression,

and data on the association between breakfast skipping and

psychological distress are scarce. Furthermore, confounding

variables including lifestyle related and socio-economic fac-

tors have not taken into account in most previous studies.

Given these limitations in earlier publications, the present

study was conducted to investigate the relation between

breakfast consumption and psychological disorders among

Iranian adults.
Methods

Study population

This study was based on a data from SEPAHAN (Studying the

Epidemiology of Psycho-Alimentary Health and Nutrition)

project, which is a cross-sectional study on apparently

healthy adults who were non-academic healthy personnel in

Isfahan province, Iran. Isfahan is a big province in the central

part of Iran. Detailed information about the SEPAHAN study as

well as its aims and objectives have been given elsewhere.22

The whole data in SEPAHAN study were collected using self-

administered questionnaires at two separate phases be-

tween April 2010 and May 2010. At the beginning of the study,

participants were educated how to complete the question-

naires. During the first phase, data on demographic variables

as well as on dietary habits were collected, and during the

second phase, required information on psychological health

was collected. The response rate for the first phase was 86%

and for the second phase, 64%. General characteristics were

not significantly different between responders and non-

responders. After merging data from these two phases, com-

plete information was available for 4763 participants. In the

current analysis, we excluded subjects who had missing data

on any of the relevant variables including depression, anxiety,

and psychological disorders (n ¼ 385). Therefore, the data

from 4378 persons (1909 men and 2469 women) were included

in this analysis. The study has been approved by the Bioethics

Committee of Isfahan University of Medical Sciences, Isfahan,

Iran (#189069, #189082, and #189086).

Assessment of exposure

Frequency of breakfast consumption was assessed using a

detailed self-administrated questionnaire. Participants were

asked to report how many days in a week they are having

breakfast. They were able to choose one of these choices:

never or once aweek, 2e4 days/week, 5e6 days/week, or every

https://doi.org/10.1016/j.puhe.2018.05.020
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day. Breakfast consumption defined as the consumption of

any food, beverage, or both of them between 5:00 and 10:00. In

our previous publications, we showed that our dietary habits'
questionnaire, that included questions on breakfast con-

sumption as well, provides reasonably valid data of partici-

pants' long-term diet-related behaviors.23 In the present

study, breakfast skippers were defined as those who had re-

ported never consuming breakfast or consuming it only once a

week.

Assessment of psychological health

Depression and anxiety were screened using an Iranian vali-

dated Hospital Anxiety and Depression Scale (HADS) ques-

tionnaire.24 HADS is an easy to complete, brief (14 items), and

also useful tool for the assessment of psychological disorders

as well as depression and anxiety, their presence and severity.

The HADS consists of both anxiety and depression subscales.

Each of the questions in the HADS questionnaire includes a

four-point scale. Higher scores indicate the increase in anxiety

and depression severity, with a maximum score of 21. In the

present study, the scores between 0 and 7 in either subscale

were considered as ‘normal,’ and the scores of 8 or more as

‘psychological disorder’.25

The validity and reliability of the Persian translated HADS

questionnaire was examined with 167 Iranian adults by

measuring the correlation between each items with their

predicted scales. Pearson correlation coefficients of each item

with its hypothesized scale were 0.47e0.83 (P < 0.001) for

anxiety and 0.48 to 0.86 (P < 0.001) for depression subscales,

respectively. Therefore, findings from that study indicated

that the questionnaire was relatively valid for psychological

health assessment in Iranian adults.24

Assessment of psychological distress was carried out with

the Iranian validated version of General Health Questionnaire

(GHQ-12 items). The GHQ-12 questionnaire is a brief, easy to

use, and simple tool for the assessment of mental health,

which asks participants about the experience of behavior

changes or psychological distress.26 Each question consisted

of four scales (less than usual, at usual, more than usual, or

much more than usual). The scoring could be conducted

either by bimodal (0e0e1e1) or Likert (0e1e2e3) scoring

methods. In this study, we used the bimodal method, which

gives a score between 0 and 12. Individuals with a score of 4 or

more were considered as having psychological distress.27

Higher scores mean greater degree of psychological distress.

The convergent validity and reliability of GHQ-12 has been

assessed in a sample of 748 Iranian young people, using a

subscale derived from the validated Iranian version of the

European Organization for Research and Treatment of Cancer

Quality of Life Questionnaire (EORTC QLQ-C30). An inverse

and significant correlation was shown between the GHQ-12

and general quality of life scores (r ¼ �0.56, P < 0.001).26

Assessment of other variables

Demographic and medical history questionnaires were

completed toobtain informationabout age, sex,marital status,

smoking, existence of hyperlipidemia, hypertension, gall-

stone, Crohn's disease, diabetes, cancers, stroke, myocardial
infarction, heart failure, colitis, and asthma, medication use

including antidepressant use (fluoxetine, fluvoxamine, cit-

alopram, sertraline, nortriptyline or amitriptyline, and imip-

ramine), and supplement (vitamins and minerals) use. Socio-

economic status (SES) was assessed using family size (�4, >4
persons), education status (academic or non-academic), and

house ownership (yes, no). Participantswere given the score of

1 in the case of having family members of �4, academic edu-

cations, and house ownership. If they had family members of

>4, had non-academic educations, or were not house owners,

they were given the score of 0. Then, these scores were sum-

med up, and the SES score of 0 (poor), 1 (middle class), and 2

(high) was obtained. Physical activity was assessed using the

General Practice Physical Activity Questionnaire (GPPAQ).28

Since previous studies have shown that even 1 h of walking

perweek can reduce the riskof chronic diseases,29 participants

were classified as physically active (�1 h/week) and inactive

(<1 h/week). A validated self-administered questionnaire was

used to assess anthropometric measures, including weight,

height, and waist circumference (WC).30 Body mass index

(BMI) was calculated as weight in kilograms divided by height

in meters squared. Selected information on dietary habits

including number of meals per day (one, two, or three times/

day) and the regularity of meals consumption (never, occa-

sionally, often, or always) was also examined.

Statistical methods

Participants were classified into four categories based on their

frequencies of breakfast consumption. To compare general

characteristics across different categories of breakfast con-

sumption, we used one-way ANOVA for continuous and

Chi-squared test for categorical variables. To find the relation

between breakfast consumption and odds of depression,

anxiety, and psychological distress, multivariable logistic

regression was used in different models. First, we controlled

for age (years) and sex (male/female). Additional adjustments

were done for marital status (single/married), socio-economic

status (high/moderate/low), smoking (yes/no), presence of

chronic conditions (yes/no), physical activity (less/more than

1 h per week), supplement use (yes/no), and antidepressant

use (yes/no). Finally, further adjustment for BMI (kg/m2) was

done in the thirdmodel. These confounders were selected due

to their association with diet or psychological disorders.5,6 In

these analyses, the first category of breakfast consumption

was considered as reference. To calculate the trend of odds

ratios across increasing categories of breakfast consumption,

we considered the categories as ordinal variable. P values less

than 0.05 were considered as statistically significant. All an-

alyses were performed using Statistical Package for Social

Sciences (SPSS Corp, version 18, Chicago, IL, USA).
Results

Characteristics of the study population

Overall, 13.95% (n ¼ 611) of study participants had anxiety or

were at the borderline, 28.62% (n ¼ 1253) were depressive or at

the borderline, and 23.18% (n ¼ 1015) had psychological

https://doi.org/10.1016/j.puhe.2018.05.020
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distress. General characteristics of the study population

across categories of breakfast consumption are shown in

Table 1. Participants with frequent breakfast consumption

were older,more likely to be physically active and less likely to

be female than those with less frequent breakfast consump-

tion. A lower percentage of them had antidepressant use and

chronic conditions than those with less frequent breakfast

consumption. No significant difference was seen in mean BMI

aswell as in the distribution of participants in terms ofmarital

status, obesity prevalence, SES, smoking status, and supple-

ment use across categories of breakfast intake.

Breakfast consumption and mental health

As shown in Fig. 1, participants who consumed breakfast

every day were less likely to have depression, anxiety, and

psychological distress than those who never consumed

breakfast or consumed it once a week; such that the preva-

lence of depression among those with lack of breakfast con-

sumption was 45.7% and among those with regular breakfast

intake was 25.0% (P < 0.001). The corresponding figures for

anxiety were 23.8% and 11.7%, respectively (P < 0.001). Psy-

chological distress was also highly prevalent among those

with lack of breakfast consumption (39.3%) than those with

regular breakfast intake (19.6%) [P < 0.001].

Multivariate-adjusted odds ratios (ORs) for anxiety,

depression, and psychologic distress across categories of

breakfast consumption are indicated in Table 2. Before

adjustment for confounding factors, participants with every

day breakfast consumption had lower odds for depression (OR:

0.39; 95% confidence interval [95% CI]: 0.31e0.49) compared

with those with the least frequent intake of breakfast. After

controlling for age, sex, marriage status, SES, smoking,
Table 1 e General characteristics of study population across ca

Characteristic Frequency of b

Never or once/wk 2e4 times

Age (year) 35.52 ± 7.87 35.02 ± 7

BMI (kg/m2) 25.00 ± 5.13 25.12 ± 5

Females (%) 65.7 61.8

Married (%) 80.2 81.0

Obesityc (%) 9.4 10.8

SES (%)

Poor 38.5 41.7

Medium 57.2 55.1

High 4.2 3.1

Current smoker (%) 4.1 4.5

Chronic conditionsd (%) 21.3 17.1

Physically activee (%) 29.3 29.6

Supplement usef (%) 6.9 7.8

Antidepressant useg (%) 11.1 6.2

BMI, body mass index; SES, socio-economic status.
a All data are means ± standard deviations unless indicated.
b Obtained using one-way ANOVA for continuous variables and Chi-squ
c Obesity was defined as BMI � 25 kg/m2.
d Hyperlipidemia, hypertension, gallstone, Crohn's disease, diabetes, can
e Participants with physical activity of �1 h per week were considered a
f Supplements of vitamins and minerals.
g Fluoxetine, fluvoxamine, citalopram, sertraline, nortriptyline or amitrip
presence of chronic conditions, physical activity, supplement

use, and antidepressants use, this association remained sig-

nificant. Even after further adjustment for BMI, the associa-

tions did not alter significantly. This was also the case with

anxiety and psychological distress; such that after adjustment

for all potential confounders, frequent breakfast consumption

was inversely associated with anxiety (OR: 0.52, 95% CI:

0.36e0.75, P < 0.001) and psychological distress (OR: 0.46, 95%

CI: 0.33e0.62, P < 0.001).
Discussion

In this cross-sectional study, we found an inverse association

between the frequency of breakfast consumption and odds of

depression among the adult population. This association

remained significant after controlling for a wide range of po-

tential confounders. Such association was also seen between

breakfast consumption and prevalence of anxiety and psy-

chological distress even after adjustment for different con-

founding factors.

Studies on the relationship between breakfast consump-

tion and mental health are rare; however, huge data are

available linking dietary intakes to psychological health.5,6 As

obesity has been associated with psychological disorders,

including depression and anxiety,12e14 as well as with lack of

breakfast consumption in earlier studies,11 there might be a

link between breakfast consumption and psychological dis-

orders. However, it should be noted that differences in chronic

conditions between categories of breakfast consumption is

significant in our study. Furthermore, breakfast consumption

has been found to reduce cortisol production, therefore, may

decrease psychological disorders.16
tegories of breakfast consumption.a

reakfast consumption P-valueb

/wk 5e6 times/wk Every day

.55 34.80 ± 7.81 36.92 ± 8.05 <0.001

.31 24.90 ± 4.15 25.03 ± 4.55 0.90

51.2 54.9 <0.001
79.5 81.0 0.55

8.8 8.7 0.43

39.9 36.3

55.1 59.3 0.26

5.0 4.5

3.6 3.2 0.45

11.1 14.5 <0.001
34.6 35.7 0.01

6.4 7.5 0.82

4.3 5.0 <0.001

ared test for categorical variable.

cers, stroke, myocardial infarction, heart failure, colitis, asthma.

s physically active.

tyline, imipramine.
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Fig. 1 e Prevalence of depression (A), anxiety (B), and psychological distress (C) across categories of breakfast consumption.

Individuals with the score of 8 or more in the HADS questionnaire were considered as having depression or anxiety.

Participants with the score of 4 or more in the GHQ-12 questionnaire were considered as having psychological distress.

Table 2 e Multivariate-adjusted odds ratios and 95% confidence intervals (95% CIs) for psychological disorders across
categories of breakfast consumption.a

Psychological disorder Frequency of breakfast consumption P-valueb

Never or once/wk 2e4 times/wk 5e6 times/wk Every day

Depression

Crude 1 0.66 (0.50e0.86) 0.47 (0.35e0.63) 0.39 (0.31e0.49) <0.001
Model 1 1 0.69 (0.51e0.92) 0.50 (0.36e0.68) 0.40 (0.31e0.52) <0.001
Model 2 1 0.74 (0.52e1.05) 0.54 (0.37e0.79) 0.49 (0.36e0.66) <0.001
Model 3 1 0.71 (0.50e1.01) 0.51 (0.35e0.75) 0.47 (0.34e0.63) <0.001
Anxiety

Crude 1 0.82 (0.60e1.12) 0.42 (0.29e0.61) 0.42 (0.32e0.55) <0.001
Model 1 1 0.84 (0.60e1.18) 0.41 (0.27e0.62) 0.46 (0.34e0.62) <0.001
Model 2 1 0.84 (0.55e1.27) 0.45 (0.27e0.75) 0.53 (0.37e0.76) <0.001
Model 3 1 0.82 (0.53e1.25) 0.45 (0.27e0.75) 0.52 (0.36e0.75) <0.001
Psychological distress

Crude 1 0.66 (0.51e0.87) 0.47 (0.35e0.64) 0.37 (0.29e0.47) <0.001
Model 1 1 0.67 (0.50e0.90) 0.46 (0.33e0.64) 0.37 (0.29e0.48) <0.001
Model 2 1 0.84 (0.59e1.19) 0.56 (0.38e0.83) 0.48 (0.35e0.65) <0.001
Model 3 1 0.78 (0.55e1.12) 0.56 (0.37e0.83) 0.46 (0.33e0.62) <0.001

BMI, body mass index; SES, socio-economic status.

Model 1: adjusted for age and sex. Model 2: adjusted for age, sex, marriage status, SES, smoking, presence of chronic conditions, physical ac-

tivity, supplement use, and antidepressants use. Model 3: adjusted for age, sex, marriage status, SES, smoking, presence of chronic conditions,

physical activity, supplement use, antidepressants use, and BMI.
a Participants with the score of 8 or more in the HADS questionnaire and those with the score of 4 or more in the GHQ-12 questionnaire were

considered as having depression or anxiety and psychological distress, respectively.
b The P for trend across increasing categories of breakfast consumption was calculated using multivariable logistic regression by considering

the categories as ordinal variable.
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We found an inverse association between breakfast con-

sumption and depression in the present study. These findings

were in a linewith a previous cross-sectional studyon children

and adolescents. In a study on secondary school children,

those with frequent breakfast omission were more likely to

suffer from anxiety and depression.17 However, one of the

major limitations of that study might be lack of a significant

ability of children and adolescents to clearly understand the

differences between each of the mental problems to tell what

degree they had suffered from. Moreover, the investigators of

that study used non-validated tools to examine mental disor-

ders. Lack of breakfast consumption was associated with
depression among Korean adults with different socio-

economic factors.31 A cross-sectional study on a group of Ira-

nian students linked breakfast eating to higher happiness.32

Breakfast consumption has also been associated with lower

anxiety/depression as a domain of the health-related quality

of life measure in elderly people.33 Other studies have inves-

tigated the association of breakfast consumption with the

other aspects of mental health including cognitive behav-

ior.18e21,34,35 A systematic review of earlier studies has

revealed some cognitive and learning benefits of breakfast

eating in children and adolescents. Consumption of breakfast

was reported to be more beneficial than breakfast skipping;

https://doi.org/10.1016/j.puhe.2018.05.020
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however, the benefits were more apparent in children with

compromisednutritional status.15Other investigations didnot

find any significant association between breakfast consump-

tion or omitting and cognitive disorders.18e20 Taken together,

it seems that data on the association of breakfast intake and

cognitive behaviors are convincing; however, further infor-

mation are required to shed light on the relationship between

breakfast intake and psychological disorders.

The mechanisms through which breakfast skipping might

influence psychological disorders are lacking. It seems that

breakfast intake provides some essential macronutrients and

micronutrients after a long fasting. Someof thesenutrients are

necessary for mental health.15 In addition, breakfast prepara-

tion is an active behavior thatmay also be a way to participate

in a social activity;36 through which it might further help in

preventing depression. Breakfast consumption also might

reduce the activity of hypothalamicepituitaryeadrenal axis

and subsequently the secretion of stress hormones such as

cortisol, which can modulate psychological disorders16

Several strengths of the present study need to be high-

lighted. The study is the first from a Middle Eastern country

containing a large sample size investigating the relation be-

tween breakfast consumption and anxiety, depression, and

psychological distress. In this study, we considered several

psychological disorders and have not focused on only

depression. In addition, a wide range of potential confounders

were controlled for to reach an independent association be-

tween breakfast intake and psychological health. Given these

strengths, some limitations must also be taken into account.

Because of the cross-sectional design of the study, it is

impossible to confer causality. Further studies, in particular of

prospective design, are required to confirm these findings.

Psychological disorders and anthropometric measures in this

study were examined based on a self-reported questionnaire,

not by a clinician. Moreover, no validated questionnaire was

used to assess SES of participants. Althoughwe used validated

questionnaires, misclassification of study participants in

terms of psychological health cannot be excluded. Lack of

information of non-responders may be another limitation of

this study. In addition, the study was conducted on a popu-

lation from Isfahan province, and some cautions should be

taken when generalizing our findings to Iranian adults.

Furthermore, undoubtedly dietary intakes can influence psy-

chological health. We did not adjust our analysis for dietary

intakes in the present study.

Conclusion

In conclusion, breakfast consumption was significantly

inversely associated with psychological disorders including

anxiety, depression, and psychological distress. Further pro-

spective studies are required to confirm these findings.
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