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Abstract
Objectives: The objectives of the study were to determine the proportion and quality of breakfast intake in adolescents, and to determine the
effect of breakfast intake and quality on overall diet quality.
Design: A cross-sectional quantitative study design was used.
Setting: The setting was seven public secondary schools in Potchefstroom and the surrounding areas in North West province.
Subjects: The subjects were randomly selected adolescents in grades 9-11 (n = 244).
Outcome measures: A self-administered demographic questionnaire was completed by the adolescents. Single 24-hour recall, using
the four-stage multiple-pass method, was conducted to obtain information on breakfast and dietary intake for the day. Breakfast quality
was measured by applying a breakfast quality score. The Diet Quality Index Revised was used to assess the quality of the overall diet.
Spearman’s rank correlation coefficient was employed to assess an association between the continuous variables. The chi-square or Fisher’s
exact test was utilised to assess an association between the categorical variables.
Results: The proportion of breakfast intake and skipping was 81% and 19%, respectively. The mean breakfast quality score was moderate
(3.1). No significant difference was shown in the diet quality score for the breakfast eaters and skippers. The breakfast quality score was
marginally associated with calcium intake (p-value < 0.0001, r = 0.418), phosphorous intake (p-value < 0.0001, r = 0.378) and total diversity
score (p-value < 0.0001, r = 0.369).
Conclusion: The proportion of breakfast skipping, moderate quality of the breakfast consumed and trend of improved nutrient intake with
improved breakfast quality highlights the need for breakfast education and intervention as part of the Integrated School Health Policy.
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shows that lifestyle and behaviour habits that become entrenched in

Introduction

adolescence are likely to remain throughout adulthood.14

Regular breakfast consumption by adolescents has been linked to a
decreased risk of obesity and chronic diseases, improved cognition

Understanding the magnitude of the problem to be addressed can

and improved nutrient intake.1-5 Despite this, research has indicated

be obtained by studying the prevalence of breakfast skipping and

The

the quality of breakfast consumed within a particular target group.

reported prevalence of breakfast skipping in different adolescent

Understanding how breakfast intake and quality influence health

population groups in South Africa ranges from 13-36%.

outcomes guides effective recommendations for breakfast intake,

that adolescent breakfast consumption is declining globally.

6-8

9-11

which can be used in public health guidelines and intervention

Adolescents are at particularly high risk of health-compromising

programmes.15,16

behaviour, such as increased fast food consumption, increased
sedentary levels and frequent breakfast skipping.12,13 Getting

The aim of this study was to determine the proportion of adolescents

adequate exercise and sleep, maintaining a healthy weight, not

eating breakfast, the quality of the breakfast consumed, and the

smoking or binge drinking, and eating breakfast regularly, decline

effect of the breakfast intake and quality on overall diet quality and

Research

other lifestyle behaviour in adolescents attending public secondary

dramatically in the transition to young adulthood.

12,13
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as an eating occasion, and was categorised as breakfast (05h0010h00), a morning snack (10h00-12h00), lunch (12h00-14h00 pm),
an afternoon snack (14h00-18h00), dinner (18h00-20h00) and an
evening snack (20h00-22h00).

schools in Potchefstroom and surrounding areas in the North West
province of South Africa.

Method
Research design

Breakfast quality was measured through the allocation of a breakfast
quality score, as described by Radcliffe et al.20 The scoring system
was based on the five core food groups, as defined by the Australian
Guide to Healthy Eating (AGHE), namely:
• Bread and cereal, including breakfast cereal, bread and rice.
• Vegetables.
• Fruit.
• Dairy products, including soya milk products.
• Meat and meat alternatives, including eggs, vegetarian meat
alternatives and nuts.

A cross-sectional quantitative design was used for the study.
Study participants and sampling
The study focused on randomly selected adolescents, both boys
and girls, attending seven public secondary schools in grades 9-11,
and residing in the urban and peri-urban areas of Potchefstroom
and surrounding areas in the North West province of South Africa.
Secondary schools were entered into the eligibility pool for selection
(n = 19). The schools were stratified for quintile (1-5), and then one
school from each quintile was randomly selected using a randomiser
tool. South African schools are divided into five categories or
quintiles based on their poverty ranking.17 Quintile 1 represents the
poorest schools, and quintile 5 the least poor.17 This classification
is determined through implementation of a national poverty table
which establishes the poverty ranking of areas based on information
from the national census and the catchment area of the school.17
Schools from all of the quintiles were included in the study to ensure
that an equal distribution of children attending different kinds of
schools was represented, and that the research was not biased to
one group of adolescents.

The Diet Quality Index Revised (DQI-R) was used to assess the quality
of the overall diet, and applied to all meals of the day, including
breakfast. The DQI-R utilises a 100-point scale for a number of
different indices or components of both food and nutrient measures
of diet quality.21
Height and weight was measured by a level one anthropomotrist using
the International Society for the Advancement of Kinanthropometry
standards.
Statistical analysis
A standardised coding system was applied to each variable.
SPSS® was used to analyse the data. The association between
breakfast intake and other categorical characteristics was
assessed by either the chi-square test or Fisher’s exact test.
Spearman’s rank correlation coefficient was used to assess the
association between breakfast quality score and continuous
variables. A p-value < 0.05 was indicative of statistical significance.

It was calculated that data from 50 students from each quintile
would be required to determine accurate means, standard deviation
and to be able to compare quintiles. This was not proportional
or representative of the total population in Potchefstroom and
surrounding areas. A list of students in grades 9-11 was obtained
from each school, and the students were randomly selected to take
part in the study using a randomiser tool. Too few participants were
available on the day of data collection from the schools in quintiles
4 and 5 owing to unreturned consent forms. Therefore, a second
school representing each of these quintiles was selected, resulting
in a total of seven schools being included in the study. A total of
254 adolescents was recruited.

The Goldberg cut-off, as defined by Black,22 was applied to exclude
over- and under-reporters in this study, where the ratio of energy
intake to basal metabolic rate (EI: BMR) = < 0.6 or > 4.91.
Ethical considerations
The research proposal was approved by North-West University
Research Ethics Committee (NWU-00031-13-A1). The study protocol
was compliant with the guidelines outlined by the South African
Medical Research Council general principles, and the international
guidelines listed as the Helsinki Declaration, the Belmont Report
and the Nuremberg Code. In addition, the research protocol was
approved by the Department of Education in North West province, and
permission to conduct the study was granted. Both written consent
and assent were obtained from the parents or guardians, as well as
adolescents, before commencement of the study. Participants could
withdraw from the study at any point.

Data collection
A self-administered demographic questionnaire was used to obtain
information on gender, age, study year, basic health questions,
participation in physical activity and other socio-demographic
information.
To obtain information on breakfast and dietary intake for the previous
day, a single 24-hour recall using the four-stage, multiple-pass
method was conducted using food models and picture books to
determine portion size. The dietary data were analysed using the
South African Medical Research Council food composition tables and
coded accordingly.18,19 A self-administered questionnaire was used
to select the type of breakfast usually consumed by the adolescents.
Breakfast was defined as any food or beverage consumed between
05h00 and 10h00 for the purposes of research. A “meal” was defined
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Table I: The demographic and anthropometric characteristics of the adolescents
Characteristics

Total (n = 244)
Mean

SD

Boys (n = 113)
Median

Mean

SD

Girls (n = 131)
Median

Mean

SD

Median

Age (years)

17.5

2.3

17

17.6

2.6

17

17.4

1.9

17

BMI (kg/m2)

21.7

4.2

20.5

21.1

4.1

20.0

22.3

4.3

21.3

Weight (kg)

58.8

13.0

56.3

60.8

14.5

57.4

57.0

11.4

54.7

Body fat %

21.4

10.9

19.5

15.2

9.2

12.2

26.6

9.5

25.4

Total energy intake (kcal)

2340

933

2170

2563

953

2421

2148

874

2031

Diet quality score

58.2

9.9

57.8

58.1

10.1

57.6

58.3

9.4

58.9

Breakfast quality score

3.1

1.2

3

3.1

1.3

3

3.1

1.2

3

BMI: body mass index, SD: standard deviation

Table II a: Breakfast intake by demographic characteristics (chi-square test)
Breakfast intake

Gender
Female
(n = 131)

Grade

Male
(n = 113)

p-value
0.921

Skipped breakfast (%)

19.1

18.6

Consumed breakfast (%)

80.9

81.4

9
(n = 74)

10
(n = 75)

Self-reported race

11
(n = 95)

p-value
0.593

17.6

22.7

16.8

82.4

77.3

83.2

Black
(n = 197)

Other*
(n = 47)

p-value

21.8

6.4

0.013

78.2

93.6

*: “Other” self-reported races included whites, Indians, coloureds

Table II b: Breakfast intake by demographic characteristics (chi-square test)
Breakfast intake

Tobacco use*

Alcohol use**

Participation in physical activity***

Yes
(n = 211)

No
(n = 30)

p-value

Yes
(n = 228)

No
(n = 14)

p-value

Yes
(n = 168)

No
(n = 73)

p-value

Skipped breakfast (%)

18.5

23.3

0.527

17.1

50.0

0.271

17.3

21.9

0.394

Consumed breakfast (%)

81.5

76.7

82.9

50.0

82.7

78.1

*Two breakfast eating participants did not indicate their smoking status
**One breakfast eating participant did not indicate his or her alcohol consumption
***Two breakfast eating participants and one breakfast skipping participant did not indicate their participation in physical activity

The prevalence of breakfast intake

collected on 244 adolescents, and complete anthropometric data
collected for 243. The final dataset of 244 adolescents was analysed

Of the total group, 81% of the adolescents had eaten breakfast the
day before data collection, and 19% had skipped breakfast, as shown
by the 24-hour recall. The demographic factors associated with the
frequency of breakfast intake and skipping were analysed using
the chi-square test. The results of this analysis are summarised in
Table II a and b. Of the girls surveyed (n = 131), 19.1% had skipped
breakfast the day before data collection, compared to 18.6% of the
boys surveyed (n = 113). Of the girls surveyed, 80.9% had eaten
breakfast the day before data collection, compared to 81.4% of the
boys who had eaten breakfast. There was no significant difference
between the frequency of breakfast intake or skipping between
gender (p-value 0.921).A significant difference in breakfast intake
was not observed between the grades (p-value 0.593), alcohol use
(p-value 0.271), tobacco use (p-value 0.527) and participation in
physical activity (p-value 0.394). Adolescents who self-classified
themselves as “black” were observed to have a lower breakfast
intake (p-value 0.013) when compared to other groups. Individuals
who self-classified themselves as coloured, Indian or white were
grouped together, owing to the small numbers.

for dietary data, and 243 adolescents for anthropometric data.
The mean age of the adolescents in the analysis sample was
17.5 years (± 2.3 years). Of the 244 study participants, 20 (8%)
were aged 21 years or older. Although these participants are not
classified as adolescents, they were not excluded from the study as
the factors and behaviour to which these individuals were exposed
were the same as those for the adolescents included in the study
sample. Of the analysis sample, 54% (n = 131) were girls and 46%
(n = 113) boys. Table I details a summary of the demographic and
anthropometric data for the adolescents who participated in the
study.
Of the girls aged 14-20 years, 21% had a body mass index (BMI)
for age below the 25th percentile, 34% a BMI for age above the
75th percentile, and 45% a BMI for age between the 25th and 75th
percentiles. Of the boys aged 14-20 years, 47% had a BMI for
age which fell below the 25th percentile, 18% a BMI for age which
fell above the 75th percentile, and 35% a BMI for age which fell
between the 25th and 75th percentiles. Twenty-one per cent of the
study participants aged 21-26 years were underweight, and 16%
overweight.
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Table III: Components of the breakfast quality score
Breakfast quality score component

Scoring criteria

% study population

Total (n)

No food or beverage (other than water), i.e. breakfast skipping

1

20.1

49

A food or beverage from “extra” food only*

2

7.0

17

A food or beverage from one AGHE group

3

25.0

61

A food or beverage from two AGHE groups**

4

39.3

96

A food or beverage from three or more AGHE groups***

5

8.6

21

**

AGHE: Australian Guide to Healthy Eating
*Considered to be a breakfast of low quality, e.g. examples include soft drinks, biscuits, cake, pancakes and chocolate bars, as well as high-fat savoury food, such as pastries, sausage rolls and vetkoek
**Considered to be a breakfast of moderate quality
***Considered to be of good breakfast quality

Table IV: Components of the Diet Quality Index Revised by breakfast intake and skipping
Diet quality index component

Scoring criteria (%)

Total fat ≤ 30% energy intake

Saturated fat ≤ 10% energy intake

Dietary cholesterol < 300 mg
per day

2-4 servings fruit per day*,**
(% recommended servings)

3-5 servings vegetables per day
(% recommended servings)

6-11 servings grains per day
(% recommended servings)

*,**

Calcium intake as a percentage
of AI for age**

Iron intake as a percentage of
RDA (1989) for age*

Dietary diversity score

Dietary moderation score

*,**

Scoring (%) Total group mean score Mean diet quality score Mean diet quality score
(SD)
of the adolescents who of the adolescents who
consumed breakfast
skipped breakfast

≤ 30 = 10

48.0

> 30 to ≤ 40 = 5

52.0

> 40 = 0

0.0

≤ 10 = 10

63.5

> 10 to ≤ 13 = 5

23.4

> 13 = 0

13.1

≤ 300 = 10

73.0

> 300 to ≤ 400 = 5

9.0

> 400 = 0

18.0

≥ 100

4.9

50-99

14.3

< 50

80.7

≥ 100

5.3

50-99

24.2

< 50

70.5

≥ 100

87.3

50-99

11.1

< 50

1.6

≥ 100

2.9

50-99

18.9

< 50

78.3

≥ 100

59.0

50-99

34.4

< 50

6.6

≥6

0.0

≥ 3 to < 6

26.2

<3

73.8

≥7

42.6

≥ 4 to < 7

52.9

<4

4.5

Total diet quality score

***

7.4 ( ± 2.5)

7.4

7.2

7.5 (± 3.6)

7.6

7.3

7.7 ( ± 3.9)

7.6

8.4

1.6 ( ± 0.7)

1.7

1.2

3.5 (± 0.3)

3.3

3.9

9.5 (± 1.4)

9.5

9.6

3.2 (± 2.5)

3.4

2.3

8.7 (± 1.9)

8.9

7.9

2.5 (± 1.0)

2.6

2.1

6.6 (± 1.6)

6.4

7.1

58.3 (± 9.9)

59.0

57.0

AI: adequate intake, RDA: recommended dietary allowance, SD: standard deviation
* Based on a 1 600 kcal, 2 200 kcal or 2 800 kcal diet
** Used as a continuous variable
*** A maximum possible score of 100
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Breakfast quality score
80
Proportion eartly EN start/goal (%)

The mean breakfast quality score for the study group was 3.1
(± 1.27), with a maximum possible score of 5 and a minimum possible
score of 1. The breakfast quality score is based on the inclusion of
food groups, as defined by the AGHE. A higher score indicates that
food from more AGHE groups was included at breakfast and indicates
better breakfast quality. Table III shows the breakfast quality scores
for the study population. Breakfast quality scores of 4 and 3 were
the most frequent, indicating a moderate-quality breakfast (a food
or beverage from 1-2 groups from the AGHE, i.e. bread and cereal,
vegetables, fruit, dairy or meat and meat alternatives were eaten at
breakfast).

70
60
50
40
30
20
10
0

Bread

Milk*

Ready-to-eat
cereal

Maize porridge

Other cooked
porridge**

Fresh fruit

Egg

* Only included for servings of 100 ml or more
** Made up of cooked maltabella (sorghum porridge) and cooked oats

Figure 1: Frequency of intake of different breakfast foods by the
adolescents

Diet quality score
The mean diet quality score for the study group was 58.3 (± 9.85)
out of a total possible score of 100. Table IV shows the breakdown
of DQI-R components for adolescents who consumed and skipped
breakfast on the day of data collection. The maximum possible
score for each of the DQI-R components was 10. The recommended
servings of fruit per day (mean score of 1.6), dietary diversity (mean
score of 2.5), adequate intake of calcium (mean score of 3.2) and
recommended servings of vegetables per day (mean score of 3.5)
were the components of the DQI-R which showed the lowest mean
scores for the study sample. The recommended servings for grain
per day (mean score of 9.5) and the recommended daily allowance
for iron (mean score of 8.7) were the components which showed the
highest mean scores.

lower breakfast quality score (p-value 0.0001) than the other groups.
Adolescents participating in physical activity were significantly
more likely to have a higher breakfast quality score than inactive
participants (p-value 0.007). Breakfast quality was not associated
with age (p-value 0.585), grade (p-value 0.734), alcohol use (p-value
0.152) or tobacco use (p-value 0.737).
The mean diet quality score for breakfast eaters was 59, while the
mean score for breakfast skippers was 57. There was no significant
difference in the diet quality score between the adolescents who
consumed and skipped breakfast. A correlation between breakfast
quality score and diet quality score was not found (r = 0.040,
p-value 0.533). However, it was observed that certain components

The effect of breakfast intake and the breakfast quality score
on diet quality score and lifestyle behaviour

of the DQI-R increased with an increase in breakfast quality score,
although the strength of the correlation indicated a trend rather
than a proportionate relationship. The components of the DQI-R that

In this study, adolescents who self-classified themselves as “black”
were observed to have lower breakfast intake (p-value 0.013) and

were influenced by breakfast quality score were adequate intake

Table V: The nutrient composition of foods commonly consumed at breakfast
Nutrient
Energy (kJ)

Brown bread (fortified)
(60 g serving)

Low-fat milk
(125 g serving)

Ready-to-eat ceral
(cornflakes*) (40 g serving)

Maize meal (fortified, soft,
cooked) (250 g serving)

649.0

266.0

642.0

585.0

Protein (g)

5.2

4.1

3.1

3.0

Carbohydrates (g)

26.5

6.1

33.1

28.5

Sugar (g)

0.0

6.1

2.5

0.0

Fat (g)

1.2

2.5

0.1

0.8

Saturated fat (g)

0.2

1.6

0.0

0.3

Cholesterol (mg)

0.0

8.8

0.0

0.0

Dietary fibre (g)

4.0

0.0

1.3

1.3

271.0

58.0

484.0

0.0

0.1

0.0

0.5

0.1

Sodium (mg)
Thiamine (mg)
Riboflavin (mg)

0.0

0.2

0.6

0.0

Niacin (mg)

1.6

0.1

7.1

0.3

Folic acid (µg)

25.2

6.3

100.0

5.0

Calcium (mg)

33.0

152.5

4.4

0.0

Iron (mg)

0.9

0.1

4.8

0.3

104.4

111.3

20.4

60.0

Phosphorous (mg)

*Cornflakes were the most frequently consumed ready-to-eat cereal in the study group
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for calcium (r = 0.418, p-value < 0.0001), total diversity score
(r = 0.369, p-value < 0.0001) and meat diversity score (r = 0.503,
p-value < 0.001). An increased breakfast quality score also showed
a trend for an increased intake of certain nutrients, namely calcium
(r = 0.418, p-value < 0.0001) and phosphorous (r = 0.378, p-value
< 0.0001).

of breakfast intake in adolescents in South Africa differs by province,
and possibly according to the environment in which the adolescents
are exposed. South Africa is undergoing a period of unique nutrition
transition, driven by aspects of economic globalisation, such as
urbanisation, changes in income and economic upliftment, and the
Westernisation of readily available foods, industry and marketing
behaviour.26,27 The nutrition transition is transforming the landscape
of food that is available to the public, and may be influencing food
and dietary choices in adolescents. According to Feeley et al,10
breakfast skipping, as well as other poor lifestyle habits, may be
reflective of the context in which South African adolescents live.
It would be valuable to understand the drivers behind breakfast
skipping behaviour within different adolescent population groups in
South Africa.

Foods most frequently consumed for breakfast
In order to explain the trends observed with respect to the diet
quality score, the most frequently consumed foods at breakfast were
investigated. Bread, milk, ready-to-eat cereals and maize porridge
were the most frequently consumed foods at breakfast (Figure 1).
Added sugar was consumed by 140 of the adolescents at breakfast,
and was consumed in an average serving size of 19 g. Margarine
was consumed by 42 of the adolescents at breakfast in an average
serving size of 14 g. The beverages most frequently consumed at
breakfast were tea (n = 74), water (n = 45) and coffee (n = 32).

The Integrated School Health Policy (ISHP) of South Africa is the first
joint policy between the Departments of Health and Basic Education,
and focuses on identifying and managing health barriers to learning
in children in state schools in South Africa.28 The ISHP seeks to
enhance existing health programmes in state schools, and build a
comprehensive and holistic health-promoting programme through
the cross-collaboration of governmental departments and key
stakeholders within the teaching environment.28 Nutrition has been
highlighted as a key focus area within the ISHP, including nutrition
education and enhancement of the National School Nutrition
Programme (NSNP) which provides nutritious meals to learners in
need.

The nutrient composition of bread, milk, ready-to-eat cereal
and maize are provided in Table V.18,19 Notably, the most frequent
breakfast formats usually consumed, as reported in the selfadministered questionnaires by the study group, were “porridge
only, with a drink” (81%), followed by “bread, toast, a roll or crisp
bread with a drink” (77%).

Discussion
The main findings of this study were as follows:
• Nineteen per cent of the adolescents skipped breakfast.
• Breakfast intake and quality did not significantly affect overall
diet quality.
• The intake of certain foods at breakfast may have contributed
valuable nutrients to the diet.

The findings of the present study provide some insight into the
implementation of the ISHP in North West province.
The South African Department of Basic Education has implemented
the NSNP in lower-income primary and secondary schools.24,29
According to the policy, a nutritious meal should be served to learners
by 10h00.24,29 The schools in quintiles 1-4 that were included in this
research all benefited from the NSNP, whereas schools in quintile 5
did not. On further investigation, it was found that the NSNP meal
was actually being served at 11h00, and was thus classified as a
“morning snack”, rather than “breakfast” for the purposes of the
research. Receiving this meal before 10h00 would have improved
the breakfast quality score for these adolescents, but since it was
only received at 11h00, the NSNP meal only affected the diet quality
score in these groups. Given the identified benefits of breakfast, and
the prevalence of breakfast skipping in adolescents in North West
province, the provision of a breakfast meal is important in this target
group. Therefore, there is an opportunity to improve NSNP meal
delivery to these schools, to ensure that the meal is served before
10h00, as per the policy requirements.

The present study found that 81% of adolescents ate breakfast
and 19% skipped it. When this figure is compared to international
data, the prevalence of breakfast skipping in our study appears to
be moderate. International data indicate that breakfast skipping
behaviour is as high as 79.7% in black adolescents in the USA, as
reported by Delva, O’Malley and Johnston,23 and as low as 7% in
adolescents in the UK, as reported by Sandercock, Voss and Dye.24
Research, in which breakfast behaviour in adolescents in South
Africa is reported, is limited, although the South African National
Health and Nutrition Examination Survey (SANHANES), published in
2013, also indicated that 19% of children aged 10-14 years did not
eat breakfast before going to school.25 Examined by province, the
SANHANES reported that 22.9% of children in North West province
did not eat breakfast before school, and that children in the Western
and Eastern Cape were significantly more likely to eat breakfast than
those in the North West, Gauteng and Limpopo provinces.24,25

There was a lower breakfast intake prevalence and a lower breakfast
quality score in black adolescents in this study, compared to that
found in the other races. Similar findings have been observed in
international research. Breuning et al16 summarised the predictors
of breakfast consumption in adolescents in the USA, and found that
non-white groups were less likely to consume breakfast than white
groups (p-value < 0.01). Delva, O’Malley and Johnston23 reported

Steyn and Temple11 showed that 22% of adolescents attending
secondary schools in Cape Town skipped breakfast, and similarly,
Feeley et al10 demonstrated that the prevalence of breakfast skipping
in Soweto, Gauteng was 24%, 36% and 35%, for adolescents aged
13, 15 and 17 years, respectively. This suggests that the prevalence
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a trend of less frequent breakfast intake in black and Hispanic
youth, when compared to white youth in the USA, although this
finding was not significant. While self-reported race alone cannot
explain the differences observed in breakfast intake and quality, it
is possible that cultural exposure within different race groups may
influence breakfast-eating behaviour. Further research is required
to understand cultural attitudes and perceptions towards breakfast
intake, which may potentially explain the differences observed
between the different race groups.

breakfast eaters may explain the tendency for a higher cholesterol
intake in breakfast eaters than in breakfast skippers.
It is mandatory to fortify all white and brown bread flour and maize
meal with vitamin A, thiamine, riboflavin, niacin, folic acid, pyridoxine,
iron and zinc in South Africa.34 The consumption of these foods helps
to increase the intake of these nutrients which are lacking in the diet
of many South Africans.35 Given that bread and maize were two of
the most frequently consumed foods at breakfast, the iron content
of these foods, as part of the national fortification mandate, may
explain the tendency for a higher iron intake in breakfast eaters,
when compared to breakfast skippers. Ready-to-eat cereal is
typically fortified with iron, as well as other nutrients, and may also
have contributed to the iron intake of the breakfast-eating group.
Brown bread, milk and maize meal also contain phosphorous, which
helps to explain the trend for increased phosphorous intake in the
breakfast-eating group.18

Participation in physical activity was associated with improved
breakfast quality. To our knowledge, the relationship between
breakfast quality and physical activity has not been reported in
any study, although a positive relationship for breakfast intake and
increased physical activity has been observed (p-value ≤ 0.001).24,3032
In the present study, participation in physical activity did not differ
between adolescents who consumed or skipped breakfast. This
highlights the need to investigate the role of breakfast quality, as
well as breakfast intake, in influencing subsequent activity levels
for the day.

The strength of this study was that the total number of included
participants created adequate power with which to draw valid
conclusions from the results of this research, including the
determination of accurate means and standard deviation, and to be
able to compare the quintiles with one another. However, limitations
should also be taken into account when interpreting these results. The
study’s cross-sectional study design allowed for an understanding
of the relationships and associations around breakfast intake and
quality, but did not establish causality between these variables. It is
possible that the behaviour observed by quintile may be attributed
to socio-environmental factors, including the school culture and
environment. Including more schools from each quintile would have
provided a better representation of the socio-economic background.
More specific questions, including a qualitative assessment, could
also be used to address attitudes, behaviour, socio-economic
status and food security. Lastly, the breakfast intake behaviour was
determined from one 24-hour recall and did not reflect the usual
breakfast intake.

It was hypothesised that breakfast intake and a higher breakfast
quality score would result in a higher diet quality score for the
adolescents for the day. The present study found no significant
difference in the diet quality score between the adolescents who
consumed, and those who skipped, breakfast. A correlation between
the breakfast quality score and diet quality score was not found.
The breakfast quality score and components of the DQI-R were
marginally associated, indicating a trend of improved calcium intake,
dietary diversity score and meat diversity score. When comparing
the mean scores for components of the DQI-R (Table IV) between the
adolescents who ate and those who skipped breakfast, breakfast
skippers had a lower (less favourable) mean score for calcium
and iron intake, and a higher (more favourable) mean score for
cholesterol intake.
When examining the foods most frequently consumed for breakfast;
bread, milk and ready-to-eat cereal were the most prevalent foods.
Nutrition analyses of these foods show that they are valuable
contributors to certain nutrients in the diet.18,19 Milk is a significant
contributor of calcium to the diet.33 The present study showed that
adolescents who consumed breakfast were more likely to consume
milk, thus explaining the observed trend for increased calcium
intake in the breakfast-eating group. The DQI-R component of the
“meat diversity score” classified milk as a “meat” due to its high
protein content, which meant that adolescents who ate breakfast
in this study were more likely to have milk, because of their choice
of breakfast. This means that they also had a slightly higher
mean meat diversity score. The meat diversity score was one of
the major contributors to the total diversity score. Therefore, the
consumption of milk by the breakfast eaters explained the trend
between the increased breakfast quality score, increased calcium
intake, increased meat diversity score and total diversity score. Of
the most frequently consumed foods at breakfast, milk was the
only contributor to cholesterol. Again, the consumption of milk by
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Conclusion and the implications for research and
practice
The role of breakfast in improving nutrient intake and diet quality,
as well as decreasing the risk of obesity and chronic diseases in
adolescents, has been well documented in international research.
This study shows that 19% of the adolescents did not eat breakfast
the day before data collection, meaning that they missed an
opportunity to improve their health outcome.
The quality of the breakfast consumed by the adolescents in the
present study was moderate, highlighting an opportunity for
intervention to improve breakfast intake and quality in this target
group.
The findings of the current study suggest that cultural and
socio-environmental factors may influence breakfast intake and
breakfast quality. Thus, further research is required to facilitate an
understanding of how different cultural and environmental factors,
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as well as individual attitudes and perceptions towards breakfast,
influence breakfast behaviour in South African adolescents.
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