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Abstract

Objective: To examine the relationship between mental distress, academic
performance and regular breakfast consumption across gender and immigration
status.
Design: Cross-sectional population-based study. Two four-page questionnaires were
filled in during two school sessions.
Setting: All junior high schools in Oslo, Norway using the classroom as the setting for
the study.
Subjects: All 10th grade students 15–16 years olds in 2000 and 2001. Of 8316 eligible
students, 7343 (88.3%) participated in the study.
Results: All immigrant groups, except the Western countries group, are skipping
breakfast more often than Norwegian students, and girls more often than boys (27
versus 19%). After adjustment for possible confounding factors, the odds ratio (OR)
for being mentally distressed when eating breakfast seldom/never compared with
every day was 3.0 (2.0–4.5) for boys, 1.6 (1.2–2.1) for girls and 1.6 (1.5–2.6) for the
immigrant group. The comparable OR for having low school grades was similar for
boys and girls, 2.0 (1.3–3.0), and 1.6 (1.5–2.6) for the immigrant groups.
Conclusions: Skipping breakfast is a common feature among 10th grade students. The
implications of skipping breakfast on mental distress and academic performance are
stronger for boys than girls and stronger for Norwegians compared with immigrants.
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Numerous publications have focused on the association

between nutrition andmental health problems, with sugar,

micronutrients and omega-3 fatty acids at the centre of

attention1–5. The effect of dieting, especially among girls,

on various mental health problems has also been well

documented6,7.

The mental health effects of eating meals regularly have

received less attention. Smith has published a few studies

on the association between mental health problems and

eating breakfast regularly8–10, and others have examined

the effect of daily healthy practices, where eating breakfast

is one of them, on mental well-being11–13. The conclusion

from most of these studies is that eating breakfast regularly

is associated with an improved mental health status.

Several explanations have been offered for the

relationship between mental health and eating breakfast

regularly. According to Smith, breakfast and especially the

intake of cereals is beneficial due to its effect on brain

glucose after a night-time fast10. Regular consumption of

breakfast cereals has, in experimental studies, been shown

not only to lead to positive mood, but also to improve

memory and driving performance10.

Regular breakfast consumption has also been linked to

reduced stress and reduced infection rates, with a

concurrent lowering of cortisol activity14. Improved

sleep quality and bowel functions have also been related

to regular breakfast consumption, both important to

mediate psychological well-being10,15. The effect of

breakfast in reducing fatigue is probably the most

important factor contributing to mental health16.

Most studies of breakfast and mental health have been

on small study samples and with a few exceptions on

adults. Chen et al. carried out a prospective study on

factors contributing to quality of life in 12- to 13-year-old

Japanese children. They found that in addition to physical

activity and a normal bedtime, regular breakfast was the

most important contributor to quality of life16. In a review

of dietary habits in adolescents, Bull found that skipping

breakfast was related to dieting among girls and that black

people skipped breakfast more often than whites, and

people from England and Wales had breakfast less often

compared with people from Northern and Southern

Ireland17. A study among Norwegian adolescents from

different ethnic groups found a wide variation in food

habits and dieting18.

Several factors might influence the association between

mental distress, school grades and eating breakfast

regularly. Parental education is a strong predictor for
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school performance, but less so for mental distress19,20.

A change in family structure might, however, influence

both mental distress and school performance21. Socio-

economic status is a strong predictor of both food choice

and meal practices22,23.

The aim of this study is to examine the association

between regular breakfast consumption and mental

distress (symptom load) and academic performance

(functional impact) of 10th grade students in a multi-

cultural city. Due to the large sample size, we are also able

to study if the association differs with regard to gender and

immigration status.

Methods

Participants and subjects

The study was based on data from the youth part of the

Oslo Health Study, a cross-sectional survey conducted

by the Norwegian Institute of Public Health, the

Municipality of Oslo and the University of Oslo. All

pupils in the 10th grade of all schools in Oslo during

1999/2000 and 2000/2001 were included. The 10th

grade is compulsory in Norway; therefore, the present

study included all 15–16 year olds in two cohorts. Of

8316 eligible pupils, 7343 (88.3%) participated in the

study and each pupil completed two four-page

questionnaires. Information about sex was missing for

38 participants because of a data coupling error, and

these participants were excluded from the study,

leaving 7305 participants.

Dependent variables

Average grade

Participants were asked to fill in the most recent grade

recorded in their school record book for mathematics,

written Norwegian, English and social science. The grade

scale is from 1 (lowest) to 6 (highest). An average grade

score for each participant was calculated from the four

grades. The variable was dichotomised between those

with average grade #3 and .3.

Mental distress

Internalised problems, such as anxiety and depression,

were measured by the 10-item version of Hopkins

Symptoms Checklist (HSCL-10). The reliability was high

(Cronbach a ¼ 0.87) and the correlation with other

instruments, including HSCL-90, has ranged between

0.87 and 0.9724–26. Each item was rated on a scale of 1

(not at all) to 4 (extremely), with the time period being

the past week. An average score for all 10 items of

$1.85 is a valid predictor for mental distress among

subjects aged 16–24 years of age, corresponding to the

1.75 cut-off of HSCL-2526,27.

Independent variable

Having breakfast

The question asked was: ‘How often do you eat breakfast

in an ordinary week?’ The answering alternatives were

seldom/never, 1–2 times per week, 3–4 times per week,

5–6 times per week and daily. In one of the analyses, we

dichotomised between those eating seldom (#2 times per

week) and often ($3 times).

Control variables

Educational level of parents

To obtain information on parental educational level, the

questionnairewas linked to sociodemographic information

collected by Statistics Norway for all participants. Their

unique 11-digit personal identification (ID) number

identifies the individuals, and this number was used for

the linkageof datafiles. Thedata used for researchpurposes

are anonymousbecauseall names andpersonal IDnumbers

have been omitted. The following variables were added:

Statistics Norway’s register of highest parental education

completed as at 1 October 2000 (more information at

www.ssb.no/english/subjects/05/01/inntind)28.

The educational level was, for the purpose of the

analysis, grouped into four major groups according to the

highest educational level attained: higher university, lower

university/college, secondary education and primary or

less education.

Family structure

This variable was self-reported by the pupils. We divided

the responses into three groups: living with both parents;

living with one parent (comprising those living with only

their mother, only their father, or about the same time with

either mother or father); and living with foster parents.

Immigrant status

The majority of the adolescents with immigrant back-

ground were born in Norway and were second-generation

immigrants. The labelling of participants as immigrant was

therefore determined based on their parents’ country of

birth. Statistics Norway defines immigrants (or ethnic

minorities) as those having both parents born in a country

other than Norway29. This definition was applied in this

study.

Smoking

The possible categories were as follows: no, never; yes,

but stopped; yes, at times; and yes, daily.

Dieting

The question as asked was: ‘Have you ever dieted’ with

these alternatives: no, never; yes, in the past; yes, now;

and yes, all the time.
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Soft drinks consumption

The following question was asked: ‘How much do you

normally drink of cola/‘fizzy’ drinks with sugar’:

seldom/never, 1–6 glasses per week, 1 glass per day,

2–3 glasses per day, 4 glasses or more per day. The

variable was dichotomised between those drinking one

glass per week or less and those drinking two glasses or

more per week.

Data analysis

Cross tables were analysed with Pearson’s x2 test, and

crude odd ratios (ORs) with 95% confidence intervals (CIs)

were calculated. A logistic regression model, with mental

distress and school grades as dependent variables, was

used to calculate the ORs in the multivariate analysis in

separate analyses for gender and immigration status. In

addition, interaction analysis between sex, immigration

status and the main independent variable was conducted.

The level of significance was set to P # 0.05, at a 95% CI.

Ethics

The study protocol was reviewed by the Regional

Committee for Medical Research Ethics and approved by

the Norwegian Data Inspectorate. The study has been

conducted in accordance with the World Medical

Association Declaration of Helsinki.

Results

Eating breakfast is more of a Norwegian and Western

countries phenomenon, as significantly more of the

immigrants from other continents tend to skip breakfast

(Table 1). Only 19% of boys and 27% of the girls eat

breakfast#2 times or less during an ordinary week. There

are also significant differences between boys and girls and

Norwegians and immigrants in the level of mental distress

and the number of those with #3 as their average school

grade (Table 2).

Parental education and to a lesser degree family

structure also seem to influence the regularity of breakfast

consumption (Table 1). Only 10% of students whose

parents have a higher university degree eat breakfast

seldom, while 38% of those with only primary education

are in the same category. Students who drink sugar-

containing soft drinks, smoke and diet report less frequent

breakfast consumption compared with students who drink

fewer soft drinks and do not smoke or diet.

Regression analysis

Before we entered all the proposed variables into the

model, we tested the change in OR of the independent

variable going from eating breakfast every day as the

reference category to seldom/never, on each of the

covariates. For mental distress, the largest change was for

the dieting variable (OR from 3.2 to 2.2). Smoking gave a

change in OR from 3.2 to 2.7. For school grades, parental

educational level made the greatest change in OR from 3.4

to 2.5. Smoking changed the OR to 2.8 and drinking soft

drinks changed it to 3.0. For the other variables, the

changes were small (results not presented in the table).

The strongest correlation between the variables was for

average grade and parental educational level, with a

Pearson correlation coefficient of 0.22 (P ¼ 0.001).

Table 1 Prevalence (%) of those eating breakfast #2 times per
week by selected sociodemographic variables, soft drinks con-
sumption, smoking and dieting

n (%) Prevalence P-value*

Gender 0.001
Boys 3611 (49.4) 18.5
Girls 3694 (50.6) 27.0

Ethnic groups 0.001
Norway/Western countries 5463 (74.8) 17.3
Eastern Europe 174 (2.4) 35.8
Middle East and North Africa 425 (5.8) 36.6
Sub-Saharan Africa 192 (2.6) 43.1
Indian subcontinent 741 (10.1) 42.1
East Asia and Pacific 188 (2.6) 43.8

Parental educational level 0.001
Higher university 1271 (21.5) 10.3
Lower university 1920 (32.5) 16.4
Secondary education 2330 (31.4) 28.4
Primary education 395 (6.7) 38.0

Family structure 0.001
Living with both parents 5418 (74.8) 21.0
Living with one parent 1712 (23.7) 27.6
Living with foster parents 106 (1.5) 36.3

Soft drinks consumption 0.001
One glass or less per day 5748 (79.7) 20.2
Two glass or more per day 1462 (20.3) 33.4

Smoking 0.001
No, never 4413 (60.7) 18.9
Yes, but stopped 681 (9.4) 24.9
Yes, at times 1161 (16.0) 21.5
Yes, daily 1014 (13.9) 39.8

Have you ever dieted 0.001
No, never 4768 (65.3) 17.4
Yes, in the past 1397 (19.1) 28.8
Yes, now 628 (8.6) 34.9
Yes, all the time 440 (6.0) 44.2

*P-value for the difference between those eating breakfast seldom and
often, Pearson’s x2 test.

Table 2 Prevalence (%) of eating breakfast, mental distress and
school grade by gender and immigrant status

Gender Immigration status

N*Boys Girls Norwegians Immigrants

Eating breakfast†
Seldom/never 8 11 7 17 694
1–2 times a week 9 13 9 19 809
3–4 times a week 9 10 8 12 667
5–6 times a week 9 11 10 9 707
Every day 66 55 66 44 4384

Mental distress
Yes 10 26 17 20 1309

Grade
Below 3 13 8 8 19 718

* Total number.
† Pearson’s x2 test for differences between groups is ,0.001, except for
mental distress between Norwegians and immigrants (P ¼ 0.009).
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The strongest correlation between the independent

variables was for soft drinks consumption and smoking,

with a Pearson correlation coefficient of 0.18 (P ¼ 0.001).

The final evaluation of the model showed a Hosmer and

Lemeshow goodness-of-fit test of P ¼ 0.95.

Boys have higher crude and adjusted ORs for mental

distresswhen skipping breakfast than girls, andNorwegians

considerably higher than immigrants (Table 3). For

immigrants, it is only when going from eating breakfast

every day to seldom/never that remains statistically

significant after adjustment. For boys, even going from

every day to 3–4 times a week remains significant

(OR ¼ 2.1).

With school grades as dependent variable, the gender

differences are less prominent for both the crude and

adjusted ORs, while the differences between Norwegians

and immigrants are immense (Table 4). For the immigrant

groupnoneof the adjustedORs are statistically significant.

Discussion

The main finding from this study is that eating breakfast

regularly is associated with less mental distress and

improved academic performance in a dose–response

manner among adolescents. Girls and immigrants skip

breakfast more often than boys and the Norwegian group,

but the association between both mental distress and

academic performance is stronger for boys than girls and

stronger for the Norwegian compared with the immigrant

group even after adjustment for possible confounding

factors.

Several studies by Smith have confirmed that eating

breakfast regularly improves mental well-being and

physical health, and reduces stress in the form of a

reduced cortisol level among adults8,9,14. Other studies

have shown that breakfast is associated with quality of

life in schoolchildren16, natural killer cell and lympho-

kine activity in workers13 and sleep health in students15.

The Norwegian breakfast most often includes some

kind of cereal and a drink such as coffee, tea, fruit juice or

milk. The frequency of skipping breakfast increases as

adolescents become older17. In a Norwegian study, 73%

of 15–16 year olds were eating breakfast daily, while

only 50% of 18–19 year olds maintained the same

habit30. Less is known about the breakfast content of the

immigrant groups. Studies has revealed that immigrants

from Asia and Africa often consume less fruits and

vegetables and more chocolate, sweets and full-fat milk

than immigrants from Western countries18.

There might be many beneficial effects of breakfast

consumption. These include, as pointed out by Smith,

the vital energy intake after a long night’s fast and the

improved bowel function arising from the consumption

of cereals10. Glucose is essential in the formation of

tryptophan, a precursor protein in the synthesis of

serotonin, which regulates mood and memory4,31,32. T
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Other positive effects of breakfast might be the consump-

tion of micronutrients and essential fatty acids that in some

studies have been shown to be associated with mental

health problems such as affective disorders, hyperactivity

and behavioural problems1,2,5,33–36.

A different theory on the beneficial effects of regular

breakfast eating is that the effect of regularity in life is the

most important factor. Adolescents eating breakfast and

other meals regularly also tend to have more healthy food

habits, drink less alcohol and abstain from smoking12,17,22.

Finally, the social gathering around a table might also be

favourable for mood and of course be an indicator of the

functioning of the family that has been shown to be a

predictor of distress in adolescents37,38.

The strength of this study is the high response rate

(88.3%) from all 15- to 16-year-old adolescents in Oslo for

two consecutive years, and the large number of

adolescents with an immigrant background (25%),

making selection bias a minor problem. A validated

questionnaire was applied to assess mental distress and

self-reported grade to assess academic performance. We

were able to control for known possible confounders in

the multivariate analysis. However, the breakfast ques-

tions have not been validated.

There are several limitations in this study. First, we are not

able to decide on the direction of the association. It is

possible that students who are mentally distressed tend to

skip breakfast more often that those who are not, but it is

more unlikely that studentswith lower grades should have a

tendency to skipbreakfastmoreoften than thosewithhigher

grades. Secondly, there might be even more important

confounders than those we have already detected, obscur-

ing the association between mental distress, academic

performance and regularly eating breakfast.

Thirdly, there might be information bias in the form of

misclassifications. There might be responders (personality

types) that systematically tend to report negative exposure

and the most negative outcome, or positive exposure and

the most positive outcome, which may lead to a false

inflation or deflation of the association39. It is, however,

unlikely that, for example, a pupil with a depressive

personality should report more frequent skipping of

breakfast and lower grades than a non-depressive

personality type. One way to minimise the effect of non-

differential, dependent misclassification is to obtain

objective information about exposure and/or outcome40.

In our case, more extensive information about breakfast

habits could have been obtained from parents.

The public health impact of our study is that parents

should be made more aware of the possible benefit of

eating breakfast regularly. With both parents working in

busy full-time jobs, it might be difficult to set aside time for

breakfast. One possible solution to the time constraint felt

by parents and adolescents is to serve breakfast at school,

thereby also securing a balanced diet with cereals, fruit

and vegetables.T
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