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Abstract

Objective: Breakfast has been linked to several aspects of health, yet breakfast
skipping is rampant across the globe. Studies in India have focused mostly on
children. Hence the present study examined breakfast behaviour across different
age and gender groups.

Design: Cross-sectional sample, purposive sampling. Nutrient intakes of the
participants derived from 24 h dietary recall and 3 d breakfast record data were
compared with RDA values prescribed by the Indian Council of Medical Research
using Student’s ¢ test, with P<<0-05 taken to indicate significance.

Setting: Mumbai, India.

Subjects: Participants (n 1027) aged 8 years and above.

Results: Nutritional adequacy of the breakfast meal and that of the day’s diet were
the main outcome measures. Eighty-one per cent of the participants had a
nutritionally inadequate breakfast. Intakes of Fe and dietary fibre were notably
low. Consumption of just milk or milk plus a milk food-based drink among
schoolchildren (49%) and increased breakfast skipping among adolescents
(37 %) were seen.

Conclusions: The study identifies both irregularities and/or nutritional inadequacies
with respect to the breakfast meal. Age- and gender-specific challenges in breakfast
behaviour need to be addressed. Development of ‘nutrient-dense’ breakfast foods
that can be prepared easily, school breakfast programmes and education on the
importance of breakfast are the needs of the hour.
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There is ample evidence for the health benefits of a
regular, healthy breakfast comprising fibre-rich cereal
grains, fruits and low-fat dairy. However, a noticeable
dietary change in recent times has been one of meal
skipping, notably the skipping of the breakfast meal. This
phenomenon of skipping the first meal of the day has
been documented by several studies across the globe'™.
In the Indian context, most published literature has been
on children and studies have focused on the impact of
skipping breakfast on their cognitive performance®”.
There is a dearth of scientific data from India on the
breakfast consumption pattern across different age/gender
groups. Moreover, Indian diets are unique in terms of
their regional diversity in composition. Typical breakfast
foods are very often home-made and vary not only across
region, but also across different groups of people living in
each region. Mumbai is a typical cosmopolitan Indian
city. The present study therefore examined the breakfast
consumption pattern among children, adolescents and
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adults living in Mumbai. The nutritional adequacy of the
breakfast meal and that of the day’s diet were evaluated.
The specific objectives of the study were to assess (1) the
nutritional adequacy of the breakfast meal in terms of
percentage contribution to the RDA for energy and other
nutrients and (i) the nutritional adequacy of the day’s intake
of nutrients in terms of percentage contribution to the RDA.

Methodology

Study design

A cross-sectional sample of 1027 healthy volunteers living
across Mumbai aged 8 years and above was selected
using the purposive sampling technique. A cut-off of
8 years was used since children aged 8 years and above
are able to give an ‘unassisted 24h recall®. However,
information provided by the younger children was cross-
checked by talking to the mothers.
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Participants and recruitment

Data were collected from participants living in different
suburban stations along the two zonal railways of Mumbati,
i.e. Western Railway and Central Railway, in such a way that
included participants living in the East, West, South, North
and Central Mumbai areas. Background information on
age, gender, medical history, education and occupation of
the participants was collected using a questionnaire. Only
participants belonging to the SEC A1, SEC A2, SEC B1 and
SEC B2 categories (representing the middle and upper
socio-economic classes) were selected for the study. This
categorization is based on Kuppuswamy’s socio-economic
status scale® that is widely used for socio-economic
assessment in India. Pregnant or lactating women, indivi-
duals on insulin or specific therapeutic diets and individuals
with critical illness were not included in the study as their
dietary patterns are likely to be different.

The study was approved by the Ethics Committee of
Nirmala Niketan College of Home Science, Mumbai.
Informed consent was taken from the participant or from
the mother for very young participants before recruiting
them for the study.

Dietary assessment

A 24h dietary recall for a typical weekday was taken to
assess the nutrient intakes of each participant using a
standard protocol. It was ensured that the day of recall
was not a holiday and that a typical working day schedule
was being followed on that day. The 24 h recall consisted
of listing all foods consumed on the day previous to the
day of the interview. The data were collected and recor-
ded by trained research assistants in the field of dietetics,
who were trained to probe for information so that it could
be effectively translated into nutrient content. Standard
cups and sample cut-outs of Indian bread (rotis) were
used in data collection to estimate the portion sizes
accurately. The thickness, length and diameter were
recorded for food items like sweets, cakes and other
foods wherever it was relevant. Quantities of food-based
supplements, sugar, sauces, chutneys, pickles and butter
were recorded in spoon measures. For all home-made
preparations, specific information on the ingredients and
method of preparation was gathered to get a precise
picture of the participant’s food/nutrient intake. In the
case of processed foods, the brand names, size and/or
price of the pack were procured from the participant to
judge the exact quantities consumed. In the case of
children, information provided by the child was supple-
mented with information provided by the mother, wher-
ever required. Since the primary focus of the paper
was on breakfast, dietary data on breakfast intakes alone
were also collected for three working days and the
average intake computed. A breakfast record sheet with
an illustrated sample of the breakfast record was given to
the participants and the procedure for filling it out was
explained by the research assistants. The record sheets,
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duly filled, were collected after verification for complete-
ness of data entry by the research assistants.

A computerized database of standardized Indian recipes
(internal software) and the Indian food composition
tables""” were used to convert the dietary data into nutrient
consumption data. Intakes of energy, protein, fat, minerals
(Ca and Fe), vitamins (A, C, thiamin, riboflavin and niacin)
and dietary fibre were calculated for breakfast (using 3d
breakfast record data) and for the day’s diet (using 24h
recall data). All nutrient calculations were based on the
nutritive value of raw ingredients per 100 g edible portion
as available in the Indian food composition tables. The
questionnaire method was used to generate additional
information from the participants on breakfast behaviour.

Definition of the breakfast meal

For the purpose of the present study, the definition of
the breakfast meal was arrived at keeping in mind the
following facts: (i) the dietary recall was taken on a
typical working day; and (i) in urban India today, most
schools in cities like Mumbai operate on a double shift in
school timings wherein the morning shift typically starts
at 07.30 hours and ends at 12.30 hours, whereas the
afternoon shift starts at 13.00 hours and ends at 18.00 hours.
Based on these criteria, ‘breakfast’ in the present study was
defined as:

1. Any food item solid or liquid consumed before 09.00
hours for adults and for adolescents and children
attending the morning school.

2. Any food item solid or liquid consumed before 11.00
hours for adolescents and children attending the
afternoon school.

Criterion of a nutritionally adequate breakfast

The term ‘nutritionally adequate breakfast’ used in the
present paper refers to breakfast that provides at least
259% of the RDA for energy.

Data analyses

The data were transferred to the SPSS for Windows
statistical software package version 16-0 (SPSS Inc., Chicago,
IL, USA). Descriptive statistics like mean and standard
deviation were calculated for each age group and gender.
Student’s ¢ test at P<0-05 was used to compare the
nutritional intake of participants with the RDA for that
particular age and gender group prescribed by the Indian
Council of Medical Research (ICMR)'".

Results

Sample characteristics

Table 1 presents the distribution of the study population
according to age. The overall sample consisted of 46%
male participants and 54% female participants. Figure 1
represents the linguistic distribution of the study population.
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Table 1 Distribution of the study population according to age; children, adolescents and adults (n 1027, aged 8 years and above) belonging

to the middle and upper socio-economic classes in Mumbai, India

Males Females
Age group n % n % Total number of participants
Children (8—12 years) 90 52 83 48 173
Adolescents (13—15 years) 103 60 68 40 171
Adolescents (16—18 years) 33 16 170 84 203
Young adults (18—40 years) 118 49 125 51 243
Older adults (=40 years) 121 51 116 49 237
Sample size 1027
Others
Punjabi/Sindhi/ 10%

Rajasthani

5%
Urdu 5%
Kannada/Malayalam/

Tamil/Telugu
6%

Marathi/Konkani
40%

Gujarathi
18%

Fig. 1 Linguistic profile of the study population; children, adolescents and adults (n 1027, aged 8 years and above) belonging to the

middle and upper socio-economic classes in Mumbai, India

The total sample of school-going participants (children
aged 8-12 years; adolescents aged 13—15 years) consisted
of 67% of morning school students and 33 % of afternoon
school students.

Nutritional adequacy of the breakfast meal

The study participants were divided into four groups
based on the contribution of breakfast towards the day’s
RDA for energy, as follows.

1. Group I: 0% of the RDA (breakfast skippers).

2. Group II: 1% to =15% of the RDA (inadequate
breakfast consumers).

3. Group III: >15% to =25% of the RDA (inadequate
breakfast consumers).

4. Group IV: >25% of the RDA (adequate breakfast
consumers).

The data (Fig. 2) revealed that while 16% of the partici-
pants were skipping breakfast, 81% of the participants
were having some liquid or solid food at breakfast but it
was meeting =25 % of the day’s RDA for energy. Further-
more, 64% of the study population were consuming
=15% of the day’s RDA for energy at breakfast.

When the nutritional adequacy of breakfast was
examined among the different age groups (Table 2) it was
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seen that, although there was not much breakfast skipping
among children (8-12 years) and the younger adolescents
(13-15 years), the percentage of participants consuming
a meal providing =15% of the day’s energy was very
high (64 % for 8-12-year-olds; 79 % for 13-15-year-olds).
Similarly, very few participants in these two age groups
were having a substantial breakfast providing >25% of
the day’s RDA for energy.

A further examination of the specific contents of the
breakfast meal among the school-going participants
revealed that 49 % of the children (8-12 years) and 40 % of
the young adolescents (13—15 years) were going to school
with a glass of milk or milk plus a milk food-based drink
(i.e. milk/malt-based health beverage). A few children,
mostly girls, were found to be having some traditional
Indian breakfast foods like khakra/poba/bbakri/parata or
other breakfast foods like omelette/sandwiches/breakfast
cereal/biscuits with milk. However, the portion size was
such that majority of them could meet only =15% of the
day’s energy through this meal.

The breakfast consumption data among the college-
going adolescents (16-18 years) in the study population
revealed a different pattern. It was seen that a greater
percentage of them (37%) were actually skipping
breakfast. Data generated on the nutritional adequacy of
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protein among the 8-12-year-old children; and for Ca among 8-12-year-olds (males and females). Vitamin A
among the 8-12-year-old children and 13-15-year-old ado- intake varied across age groups. Fat intake was found
lescent boys. Intakes of vitamin C varied across groups to be significantly higher among adults (18-40 years;
being significantly higher than 25% of the RDA only for =40 years), 8-12-year old boys and 13-15-year-old girls.
8-12-year-old boys. Intakes of Fe were significantly low in
all age groups, meeting on an average only 4 % of the day’s
RDA. The average fibre intake from breakfast across age
groups was in the range of 1 to 2g/d compared with the
recommended fibre intake of 38 to 61 g/d*".

Reasons for breakfast skipping

Not being hungry and lack of time for consuming
breakfast emerged as the most frequently stated reasons
for breakfast skipping. Boredom, stress, being tired and

necessity for travel were some of the other reasons cited.
Nutritional adequacy of the day’s diet

The nutrient content of the whole day’s diet was calcu-

lated to evaluate whether the inadequacies of the Discussion

breakfast meal were being made up by the rest of the

day’s diet. The nutrient inadequacies at the breakfast There is a lot of ambiguity in the definition of the term
meal were not being made up during the rest of the day. ‘breakfast’ in the literature. While Preziosi et al"® defined
Figure 3 provides the mean intakes of energy, protein, fat, breakfast as the first eating occasion involving a solid food
dietary fibre, Ca, Fe, vitamin C vitamin A, thiamin, ribo- or a beverage that occurred after waking and Yang et al®
flavin and niacin as a percentage of the RDA for the entire referred to it as food eaten before 09.00 hours irrespective of
sample. The day’s intakes of energy, dietary fibre, ribo- the meal content, Timlin and Pereira™® defined it as:

flavin, niacin and Fe were significantly lower than
the RDA (P<0-05). The only group where statistical
significance did not emerge was for energy among the
8-12-year-old boys. Intakes of Ca and vitamin C were
significantly higher than the RDA (P<<0-05) in all groups
except the adolescents (1315 years; 16-17 years) for Ca
intake. However, it is important to realize that the results Breakfast in the present study refers to any food (solid/

the first meal of the day, eaten before or at the start
of the daily activities (errands, travel, work) within
2h of waking, typically no later than 10.00 a.m. and
of a caloric value between 20-35% of the daily
energy needs.

for the day’s intake of nutrients are based on 24h recall liquid/or both) consumed either (i) prior to 09.00 hours
data and could be influenced by the consumption of for adults and for adolescents and children attending
‘nutrient-rich sources’ on the day of recall. Protein intake morning school or (i) prior to 11.00 hours for adolescents

was found to be significantly higher than the RDA only and children attending afternoon school.
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Fig. 3 Nutritional adequacy of the day’s diet (mean intakes as a percentage of the day’s RDA) for the study population; children,
adolescents and adults (n 1027, aged 8 years and above) belon?ing to the middle and upper socio-economic classes in Mumbai,
India. RDA as given by the Indian Council of Medical Research'"
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There is a lack of consensus in the literature on
how much of the day’s energy has to be provided by
the breakfast meal to ensure correct nutrition. Indian
recommendations for a balanced diet suggest that the
day’s energy intake should be equally divided between
the three major meals of breakfast, lunch and dinner,
with suitable adjustments being made if there are snacks
consumed in between". A study among 10-year-old
children has shown that performance on a creativity test
was better with a breakfast that provided 25% of the
average daily requirements than with a breakfast that
provided 10 % of the daily energy requirements"'®’. Italian
guidelines suggest that breakfast should provide between
15% and 20% of the daily energy intake depending on
whether between-meal snacks are consumed or not"”.
In view of all this, a meal meeting at least 25 % of the day’s
RDA for energy was considered as nutritionally adequate
in the present study.

Most breakfast-related studies in the literature have
focused on the frequency of breakfast consumption and
individuals have been classified into categories such as
breakfast skippers, occasional breakfast eaters, frequent
breakfast eaters, irregular breakfast eaters and regular
breakfast eaters'*'®. The findings of the present study,
which examined breakfast skipping and nutrient ade-
quacy of the breakfast meal, seem to suggest that indivi-
duals may not report skipping breakfast per se but the
breakfast meal consumed has deficits with respect to
energy and several other macro- and micronutrients.
Although sufficient intakes of Ca were ensured due to
consumption of milk at breakfast time, intakes of Fe and
fibre from the breakfast meal were particularly low.

The present data also reveal age-specific features in
breakfast eating patterns. Breakfast skipping was rampant
among adolescents in the present study. The majority of
schoolchildren and young adolescents were going to
school with only a glass of milk or milk plus a milk food-
based drink. It is very likely that they leave home very
early with insufficient time to have a substantial breakfast.

Lower breakfast skipping observed among adults aged
=40 years in the present study could be related to the
inclusion of retired senior citizens in this age group. It is
likely that such a group has a more systematic eating
schedule and therefore a lower extent of breakfast skip-
ping. However, nutritional inadequacy in the breakfast
meal continued to be a feature observed in the sample’s
adult population as well.

Implications of the study

The present study highlights skipping of the breakfast
meal by all age/gender groups in a fast-paced urban city
like Mumbai, today. Likely reasons such as the lack of
time for preparation and consumption of breakfast and the
lack of appropriate knowledge on the nutritional impor-
tance of the first meal of the day need to be recognized.
Development of ‘nutrient-dense’ yet easy-to-prepare
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breakfast foods that will ensure regular consumption
of a healthy morning meal, despite time constraints, is
the need of the hour. Breakfast foods that can be had
‘on the move’ while travelling to the place of work
and school breakfast programmes are other solution
options that need to be looked into if we are to address
this fast-emerging problem of breakfast skipping in
developing urban cities today. The findings of the present
study, although specific to the study population in the
city of Mumbai, India, has implications for urban popula-
tion groups in most other rapidly growing economies
across the globe that are experiencing similar lifestyle
modifications.
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