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Abstract

Objectives: To ascertain the breakfast habits of 10–15-year-old schoolchildren and to
assess the quality of this meal as well as its relationship to the food consumption
pattern for the full day.
Design: Cross-sectional survey.
Subjects and setting: Eight hundred and two schoolchildren, boys and girls, aged
10–15 years, belonging to different urban schools located in Secunderabad, Andhra
Pradesh, India.
Method: The breakfast eating patterns of the children were studied and their impact
on growth was assessed, using dietary recalls and anthropometric measurements.
Results: Only 42.8% of the children ate breakfast regularly. Over half of the children
skipped breakfast, ranging from daily to once in two weeks. The energy and protein
composition of breakfasts eaten by the children indicated that those who did not skip
breakfast met one-quarter to one-third of their total daily energy and protein
requirements. Mean nutrient intakes calculated from 24-hour recalls revealed that the
children’s diets were inadequate compared with the recommended values for energy
and protein. The inadequate energy intake was reflected in a high incidence of
malnutrition in both boys and girls; 40.3% of the boys and 32.1% of the girls studied
were found to be underweight. Protein intake was also inadequate among boys and
girls, although a higher percentage of children met their protein requirements.
Conclusions: Over half of the schoolchildren studied skipped breakfast frequently,
the main reason being getting up late. Children who consumed breakfast had higher
daily intakes of energy and protein than children who skipped breakfast. These data
confirm the importance of breakfast to overall dietary quality and adequacy in school-
aged children.
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Skipping breakfast has become the norm in modern-

day India because of changes in family lifestyle. When

this happens largely among children, it can result in

their suboptimal growth and development – a factor

important to the future human resource development of

the country. It is estimated that several children attend

school daily without having eaten any breakfast and

many more consume an inadequate breakfast1. Skip-

ping breakfast can affect children’s physical and mental

development2. Skipping breakfast may hinder child

growth because the body is forced to call upon stores

of protein to meet energy requirements. Behavioural

problems in children – including decreased attentive-

ness, irritability and hyperactivity – have been reported

to be associated with the transient hunger resulting

from missing breakfast3,4. Breakfast enhances cognition

and academic performance. Missing breakfast has

adverse effects on cognition, particularly the speed of

information retrieval in working memory5,6, whereas

breakfast consumption influences processes in the

formation and retrieval of new memories. Thus

skipping breakfast reduces the learning capacity of

children. Providing breakfast to students at school has

been reported to improve some cognitive functions,

particularly in undernourished children3.

Eating breakfast improves the overall quality and

nutrient intake of the diet. Several investigators have

suggested that omission of breakfast and/or consumption

of an inadequate breakfast may be factors contributing to

dietary inadequacies, and that the accompanying nutri-

tional losses are rarely made up by other meals during the

remainder of the day7,8. The dietary intake patterns of

children have been a special concern since it was found

that eating patterns formed in early life are likely to persist

into adulthood.

The aims of the present study were to ascertain the

breakfast habits of a cross-sectional sample of urban

Indian schoolchildren aged 10–15 years and to assess the

quality of this meal and its relationship to the food

consumption patterns for the full day.
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Materials and methods

Subjects and study area

This study was conducted on 802 schoolchildren (56%

male) aged 10–15 years. Their breakfast eating patterns

were determined using dietary recall, and the impact of

breakfast habit on growth was assessed by anthropometric

measurements. Four schools located in Secunderabad city

in Andhra Pradesh, India were selected at random for

inclusion in the study. All children in these schools (both

boys and girls) in the age group of 10–15 years were

included to achieve the desired sample size.

Anthropometry

Anthropometric measurements (height, weight and mid

upper-arm circumference) were recorded using standard

procedures. Height was measured with an anthropometric

vertical rod according to standard methods9. Weight was

recorded with an electronic personal scale with a

maximum capacity of 150 kg and a least count of 200 g.

Mid upper-arm circumference was measured to the

nearest millimetre using a fibreglass tape.

Dietary assessment

The study protocol included socio-economic family

background, dietary intake and regularity of consuming

breakfast. The diet survey was conducted using an oral

questionnaire (24-hour recall method), which consisted of

listing all foods and beverages consumed during the

previous 24 h using the standard cups developed by the

National Institute of Nutrition, Hyderabad, India10. Data

on the food consumption of older children (13–15 years)

were collected using an in-classroom questionnaire. The

schedule for younger children (10–12 years) was

completed by the parents and the child together. The

dietary intakes obtained in terms of standardised cups

were converted into quantities of raw food ingredients and

the nutrient content was then computed using the Indian

food composition tables11. The Recommended Dietary

Allowances (RDAs) for Indians were used for compari-

son12, and nutrient adequacy ratios (NARs) were also

calculated13.

To assess the breakfast eating patterns of the subjects,

the foods and beverages consumed for breakfast over a

week were determined. The subjects were given a

schedule to enter details of foods and beverages

(including quantities) consumed over a period of one

week. The completed schedules were returned to the

investigator at the end of the week.

Statistical methods

The study data were subjected to statistical analysis with

appropriate tools using the SPSS for Windows software

package (version 10.0; SPSS Inc., Chicago, IL, USA).

Descriptive statistics were used to determine means and

standard deviations, while correlation coefficients were

used for analysing and interpreting the data to enable

inferences to be drawn.

Results and discussion

The foods consumed varied from traditional south Indian

breakfast items based on cereal/pulse combinations like

dosa and idli to cereal-based items like chapatti

(unleavened whole-wheat bread), puri (unleavened

whole-wheat bread that is deep-fried), bread, upma

(based on wheat semolina) and rice. The beverages

commonly consumed were milk, coffee, tea and fruit juice.

Chapatti was the most frequently consumed breakfast

item followed by dosa and idli.

Of all the children studied, 42.8% did not skip breakfast

at all, 11.6% skipped breakfast once in two days, 8.0%

skipped breakfast once in three days, 25.1% skipped

breakfast once a week, 10.8% skipped breakfast once in

two weeks and 1.7% skipped breakfast every day. The

reasons for skipping breakfast were listed as waking up

late, not feeling hungry, disliking the food offered and

busy doing homework. A larger number of girls were

found to consume breakfast regularly compared with

boys.

A positive correlation was found between the frequency

of skipping breakfast and weight status (r ¼ 0.899).

Among the children who did not skip breakfast at all,

only 9.9% were underweight and 83.3% were normal-

weight (the 50th percentile of the National Center for

Health Statistics (NCHS) standards was used for compari-

son). Among the children who skipped breakfast every

day, 53.8% were underweight and 38.8% were normal-

weight. A higher percentage of children who skipped

breakfast once in two days (55.9%) and once in three days

(56.9%) was found to be underweight compared with the

children who skipped breakfast only once a week (24.8%)

(Table 1).

The incidence of malnutrition was studied separately in

boys and girls. Just over half of the boys and almost two-

thirds of the girls were found to have normal weight as

compared with the 50th percentile of NCHS standards.

However, the inadequate energy intake (see below) was

reflected in a high incidence of malnutrition in both boys

Table 1 Weight status of the schoolchildren in relation to the
frequency of skipping breakfast

Weight status

Frequency of
breakfast skipped

Underweight
(%)

Normal-weight
(%)

Overweight
(%)

Did not skip at all 9.9 83.3 6.8
Once in two days 55.9 34.4 9.7
Once in three days 56.9 36.9 6.2
Once a week 24.8 63.6 11.6
Once in two weeks 28.7 60.9 10.4
Every day 53.8 38.5 7.7
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and girls; 40.3% of the boys and 32.1% of the girls studied

were found to be underweight (Figs 1 and 2).

Mean nutrient intakes calculated from 24-hour recalls

revealed that the children’s diets were inadequate

compared with the recommended values for energy and

protein12 (Table 2). The only exception was 10-year-old

girls; both protein and energy intakes of this group were

higher than RDA levels. For all other age groups, energy

and protein intakes were lower than recommended for

both boys and girls. The energy intake values indicated a

daily deficit of 600–900 kcal. The mean energy and

protein values for breakfast alone indicate that those who

did not skip breakfast met one-quarter to one-third of their

total energy and protein requirements. A significant

number of the study children skipped breakfast and this

could be the major reason for the inadequate daily energy

and protein intakes. These findings are consistent with

previous studies which have reported that average total

energy intake was significantly lower for children who did

not consume breakfast before school4,14.

Values of NAR of 0.66 and above reflect adequate

dietary intake of a particular nutrient. The NAR values for

energy and protein indicated that only 10-year-old girls

and 11-year-old girls could meet their energy and protein

requirements (Table 2). For all other age groups, energy

and protein NAR values were significantly lower, reflecting

inadequate intake.

Children from higher socio-economic groups and those

from families whose parents had higher education levels

showedhigher proportions of adequate energy andprotein

intakes (P , 0.05). This is in agreement with a previous

study15 that reported unhealthy food habits to be more

common among families of low socio-economic status. Of

the children in the present study, 33% had working

mothers. However, there was no significant difference

between the adequacy of intakes of children of working

and non-working mothers.

There was a significant correlation (P , 0.05) between

energy intake and weight and between breakfast energy

and weight among 11- and 12-year-old boys. For

11-year-old boys, a significant correlation (P , 0.05)

was also observed between weight and breakfast

protein. A similar trend was exhibited among 13-year-

old boys. Among girls, there was a significant correlation

(P , 0.05) between weight and energy intake and

between weight and breakfast energy. Weight and

protein intake were also correlated significantly

(P , 0.05) in 11- and 12-year-old girls; and positive

correlations were found between weight and energy

intake and between weight and breakfast energy among

14- and 15-year-old girls.

All of these trends show that breakfast consumption had

a direct impact on the weight status of the schoolchildren.

The mean daily intakes of energy and protein of children

who consumed breakfast were significantly greater than

those of children who skipped breakfast. A higher

percentage of children who skipped breakfast did not

meet two-thirds of the RDA compared with those who

consumed breakfast. Thus the low weight of breakfast

skippers may be partly attributed to their low energy

intake and deficiency of essential nutrients, which were

otherwise provided through breakfast. A previous study of

breakfast eating patterns of Indian schoolchildren

reported that breakfast eaters showed deficient intakes

of iron, b-carotene and niacin, whereas breakfast skippers

had distinctly lower values than breakfast eaters2. More-

over, that study found a positive correlation between

energy intake and weight and also between protein intake

and weight for breakfast eaters2.

Our study reveals that breakfast could be a valuable

contributor of specific nutrients in the daily dietary intake

40.3%

50.7%

9.0%

Underweight Normal Overweight

Fig. 1 Incidence of malnutrition in boys

32.1%

60.6%

7.3%

Underweight Normal Overweight

Fig. 2 Incidence of malnutrition in girls

Role of breakfast in nutrient intake of schoolchildren 57

https://doi.org/10.1017/S1368980007219640 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980007219640


of school-aged children. Over half of the subjects studied

skipped breakfast frequently, the main reason – getting up

late – indicating that better attention to time management

was needed both by parents and children. Subjects who

consumed breakfast had higher daily intakes of energy

and protein than children who skipped breakfast.

Children who skipped breakfast did not compensate by

increasing energy intake at other meals during the day.

These data confirm the importance of breakfast to overall

dietary quality and adequacy in school-aged children. The

results of the study indicate that there is a strong need to

educate urban parents with respect to proper distribution

of meals and the importance of providing at least a third of

the day’s requirement through breakfast.
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Table 2 Mean energy and protein intakes of the schoolchildren

Age
(years) Sex

Energy intake
(kcal)

Energy
RDA* (kcal)

Breakfast energy
(kcal)

NAR
for energy

Protein
intake (g)

Protein
RDA* (g)

Breakfast
protein (g)

NAR
for protein

10 Female 2115 1970 633 1.07 70.0 57 25.6 1.20
11 Male 1283 2190 321 0.56 28.3 54 22.5 0.47

Female 1360 1970 373 0.68 44.6 57 11.4 0.78
12 Male 1228 2190 312 0.55 37.5 54 10.1 0.68

Female 1079 1970 266 0.54 35.8 57 9.3 0.62
13 Male 1304 2450 320 0.52 40.2 70 12.2 0.56

Female 1193 2060 290 0.59 34.8 65 9.0 0.58
14 Male 1294 2450 323 0.52 42.4 70 11.1 0.60

Female 1215 2060 260 0.58 36.2 65 9.6 0.55
15 Male 1159 2450 249 0.47 38.5 70 9.7 0.55

Female 952 2060 276 0.46 27.5 65 9.4 0.42
16 Male 1105 2640 282 0.42 33.4 78 5.4 0.42

RDA – Recommended Dietary Allowance; NAR – nutrient adequacy ratio.
* As suggested by the Indian Council for Medical Research, 200412.
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