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Abstract
Objective: To investigate the relationships between children’s food and drink
choices at school lunch for children who consume high and low sugar intakes
at home.
Design: Children’s food and drink consumption at home was assessed using diet
diaries over three consecutive days. Childrenwere classified as ‘high’ or ‘low’ sugar
consumers at home using the WHO recommendation that free sugars should be
less than 10 % of their daily total energy intake. A purposive sample of children
was then selected and observed during school lunch, recording food selections,
food left on plates and content of packed lunches.
Setting: Six primary schools in Newham and Kent, England.
Participants: Parents and children aged 6–7 years.
Results: Seventy-one parents completed diet diaries. From the seventy-one, thirty-
nine children were observed during school lunch. Twenty children were high
sugar consumers, nineteen childrenwere low sugar consumers; thirty-one children
had a school meal. Eleven of the fifteen children (73 %) who had school meals and
who were high sugar consumers selected a high-sugar dessert rather than fruit.
Only five of the sixteen (31 %) children who had school meals and were low sugar
consumers at home chose a high-sugar dessert. Most of the children who had
packed lunches had sweet items, despite school policies.
Conclusions: Children who consumed high sugar intake at home tended to select
foods high in sugar for school meals or had packed lunches containing high-sugar
foods. The implications for public health programmes include healthy eating
workshops and implementing school food policies.
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There is an increased focus on children’s dietary habits
spurred by the rise in child obesity and tooth decay(1).
The UK National Child Measurement Programme found
that 33 % of children aged 10–11 years were obese or
overweight in 2016(2). Similarly, approximately a third
(31 %) of 5-year-olds and nearly half (46 %) of 8-year-olds
had experienced tooth decay in their primary (baby) teeth.
The frequent consumption of foods and drinks containing
free sugars is a common risk factor for both child obesity
and tooth decay in children(3,4). The Scientific Advisory
Committee on Nutrition reported in 2015 that high sugar
intake increases the risk of developing type 2 diabetes,
weight gain and tooth decay in children(5). Free sugars
(FS) are mono- and disaccharides added to food or drinks;
or sugars naturally present in honey, syrups and fruit

juices excluding sugars in milk(6). The Scientific Advisory
Committee on Nutrition recommended that FS intake in
the UK should account for no more than 5 % of a person’s
daily energy intake(5). The WHO guidelines also recom-
mended restricting FS in children’s diets to less than 10 %
of their daily total energy intake(7). However, data from
national nutrition surveys in England show that children’s
consumption of FS exceeds these recommendations(8).
Children aged 4–10 years and 11–18 years consumed an
average of 15 and 16 % of their energy intake from FS in
2012. Developing strategies to support healthy eating
requires a deeper understanding of the factors that influ-
ence children’s food choices.

Children spend a significant amount of their time outside
the home environment in school, which means that they
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have access to foods or drinks available outside the home
environment(9). However, few studies have explored the
relationship between dietary habits at home and food
choices outside the home environment. The Department
for Education in England reported that one million
primary-school children (85 %) have school meals across
England(10).

The two key factors that influence what children eat at
school are the availability of food options in the school
meals and what parents decide to include in children’s
packed lunches. A study of primary-school children in
England found that sugar and total carbohydrate contents
in foods consumed by children who had packed lunches
were higher than those eating school meals(11). Although
studies have explored children’s food choices in school
lunch, no studies have looked at the relationship between
children’s food consumption both at home and at school.

Several studies examining food consumption have used
an ethnographic approach, which involved participant
observations of children as the main methodology(12,13).
The advantage of participant observations is that it provides
a visual and objective assessment of behaviour rather than
beliefs or perceptions(14). The purpose of the school meal
and packed lunch observation in the present study was to
assess children’s food selection and choices outside the
home environment at school. The present study addressed
the research question: is there a relationship between
children’s FS consumption at home and their food choices
and consumption at school lunch?

Methods

Mixed-methods study design
The present study used a mixed-methods explanatory
design(15) which involved both quantitative and qualitative
research methods in two sequential phases. In phase 1,
quantitative data were collected to assess children’s food
and drink consumption at home using a parent-reported
3 d food diary, including one weekend day. These data
were input into INTAKE24(16), an online dietary assessment
method. INTAKE24 is specifically designed to include the
portion size of foods and is linked to the National Diet
and Nutrition Survey Nutrient Databank(17). The data were
analysed to determine children’s sugar consumption at
home and then used to select children to take part in a
qualitative study, which included non-participant observa-
tion of children’s school lunch. The classification of
children into ‘high’ and ‘low’ sugar consumers at home
was based on the percentage of energy that FS contributed
to their daily energy intake as compared with the recom-
mendation that FS should be less than 10 %(7). Children
who had low sugar intake at home had FS intake that
was less than 10 % of their energy intake, while children
who had high sugar intake at home had FS intake that

exceeded 10 % of their energy intake. Following this clas-
sification, all the children who were high or low
sugar consumers at home were selected to take part in a
qualitative study, which included non-participant observa-
tion of children’s school lunch.

Study population
The study population comprised children attending
primary schools in Kent and Newham in England and their
parents/carers. These areas were selected to study families
from both low and middle socio-economic groups in an
inner city, ethnically diverse urban population living in
the capital city of London, in the borough of Newham;
and from a suburban, less diverse population outside
London, in Kent. Newham and Kent were selected to
represent two contrasting areas in England. Newham is
in the top 20 % of deprived areas in England; more than
a quarter (28 %) of children live in low-income households.
In contrast, Kent is ranked among the 50 % least deprived
areas in England with 15 % of children living in
poverty(18,19).

Sample selection: schools
State-maintained (government-funded) primary schools in
Kent and Newhamwere the setting for the present study. A
list of primary schools in Kent and Newham was obtained
and categorised based on the number of children within
the school and the percentage of children whose first
language was English. Schools with large numbers and
fewer non-English speaking children were prioritised to
maximise the opportunities for a good response from
parents. Seventy-six schools were approached using an
invitation letter sent to the head teachers asking them for
permission to involve their school. Six schools agreed to
participate; three schools in Newham and three schools
in Kent.

Sample selection: participants
The participants were Year 2 children aged 6–7 years
attending the six primary schools and their parents who
gave their positive consent for their child to participate.
Sample size requirements for participant observation
studies are not based on a priori calculation but on
data saturation when no new themes emerge from the
observations(20). Guidance on ethnographic studies that
include non-participant observations estimate that
twenty-five to fifty observations are often sufficient to
obtain thematic saturation(21).

Quantitative assessment of children’s dietary
intake at home
Parents/carers who attended the six schools were asked
to complete a 24 h diet diary over three days noting
their child’s food and drink intake; and to complete a
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demographic questionnaire. Three consecutive days were
preselected to include one weekend day and two week-
days. The purpose of collecting dietary information on at
least one day in the weekend was to take account of
variations in children’s diets, including on special occasions
that occur more frequently at weekends. The diet diaries
had instructions for recording foods and drinks with details
of the amount, portion size and brand name provided to
their child, and the amount of food and drink left after
the meal or snack.

The data collected in the diet diaries were entered
into INTAKE24(16) which computes the daily intake based
on nutrient groups analysed to calculate FS intake and total
energy intake. INTAKE24 is a validated method to be
used by parents of younger children to assess dietary
intake(16).

Each child was classified based on the daily dietary
intake using the WHO recommendation. Extreme (or
deviant) sampling(22) was then used to identify the children
who consumed high sugar intake (daily total energy
percentage from FS exceeded 10 %) or low sugar intake
(daily total energy percentage from FS less than 10 %).

Description of food availability in the schools
selected
Schools provided a range of food options including set
meals, fruit, vegetables and dessert such as cakes, pudding,
flavoured yoghurt, ice cream and custard. The content of
school meals varied depending on the schools’ fixed main
course menus. Table 1 shows the main differences and
similarities between the school menus and the availability
of FS-containing foods (dessert) in all six schools. The
study was carried out during the summer term of 2016
and the analysis was based on the summer term menus
(Table 1). All participating schools in Newham and Kent
offered vegetables and fruit at school meals. Fish was
usually served on Fridays in schools and the majority of
schools offered a vegetarian option. Vegetables were also
available in all menus including sweetcorn, salad, peas and
mixed vegetables.

All six schools provided healthy drinks for children
(water and milk). Only one school offered only fruit or
yoghurt for dessert. Other schools served different sugar-
containing dessert options. In Kent, one school had three
options for lunch, either school meals, packed lunch or

Table 1 A summary of the school menus and food availability for the school meals at the six schools in Newham and Kent, England, that
participated in the study in May–July 2016

School number
(area) Set main meal Desserts provided School food policy

School 1
(Newham)

• Three main choice options provided
including ethnic foods (e.g. chicken
curry and sweet potato curry)

• Vegetables provided including mixed
vegetables, peas, sweetcorn and
baked beans

• Food served by school was Halal

Fruit, flavoured yoghurt, chocolate cake,
banana cake with custard, chocolate
ice cream, cheesecake, apple pie with
custard and jelly

No food policy for both school
meals and packed lunches

School 2
(Newham)*

• Two main choice options including
a carbohydrate side choice
(e.g. rice, chips or potato) and
vegetable choice

• Asian food was available
• Food served by school was Halal

Only dessert options were fruit or yoghurt Policy is based on the Eatwell
Plate and is reviewed every 3
years (for school meals and
packed lunch)

School 3
(Newham)*

• A wide range of main meal options
available providing both Asian and
British cuisine

• A vegetables bar was available
• Food served by school was Halal

Pudding, fruit flapjack, syrup sponge with
custard, jelly, ice cream, apple pie and
chocolate muffins

Policy is based on the Eatwell
Plate (for school meals and
packed lunch)

School 4 (Kent) • Two main choice options provided
including Asian and British
cuisine; fish served on Friday

• Selection of vegetables available

Pudding, fruit, sticky toffee (custard),
chocolate tart, ice cream, carrot cake
and jelly

Policy is based on the
Nutritionist resource (for
school meals and packed
lunch)

School 5 (Kent) • A variety of main meal options
including pasta, a designated meat-
free day (Monday) and fish on
Friday

• Vegetables available including salad
and beans

Fruit, cake, jelly, cookies, iced finger bun
and mousse

No policy for both school meals
and packed lunches

School 6 (Kent) • Different options available including
meat (with pork option) and
vegetable options, Italian and
British cuisine

• Fish served on Friday

Fruit, ice cream, fruit yoghurt, chocolate
mousse, tutti-frutti cake, cheesecake
and raspberry cake

Policy is based on the Eatwell
Plate and Change4Life (for
packed lunch)

*Healthy Schools in London.
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catering option, which included sandwiches. Only milk
and water were available as drinks for children who had
school meals in all schools; while children with packed
lunches brought either apple or orange juice.

School food policies
Two of the three schools in Newham had Healthy School
status(23) (Table 1), which meant they followed specific
requirements as part of the ‘Healthy Schools in London’
Programme. One of these requirements was having a
school food policy. Two schools in Kent had food policies
based on the Eatwell Plate, ChangeforLife and Nutritionist
resource(24).

School lunch observations
A qualitative researcher carried out the observations in the
school on the purposive sample of children who were
categorised as high and low sugar consumers. This
researcher was aware of whether the child was categorised
as a low or high sugar consumer during the participant
observations. Each child was observed individually based
on his/her sugar classification. Detailed information about
children’s food choices and observation data were written
up in field notebooks. The notes were then transferred into
a descriptive narrative on a digital file.

The non-participant observation of school lunches
used an observation checklist developed to record the
observations of both school meals and packed lunches.
This checklist recorded food content, food left on the plate,
the interaction between children in terms of food choices
and the contribution of FS. Photographs of the foods
available at school lunch and photographs of the children’s
plates were taken to provide a visual record of the content
of school meals or packed lunches and the content of the
food left on the plate.

Data analysis
Children’s diet diaries were analysed using the statistical
software package IBM SPSS Statistics version 22.0 to
calculate their daily FS intake and total energy intake.

Conventional content analysis(25) was used to analyse the
data gathered during school lunch observations from the
observation checklists, photographs and school menus.
Thirty-one children who had a school meal and eight
children who had a packed lunch were included in the
analysis.

Results

Description of study population
One hundred and thirty-four families agreed to participate
in the study and were invited to complete a 3 d diet
diary. Of those parents, seventy-one parents completed
the 3 d diet diaries (thirty-eight children in Newham and
thirty-three children in Kent). Forty-three parents out of
seventy-one (60 %) completed the demographic question-
naire. Nearly half of the mothers (46 %) and fathers (49 %)
had a university degree, while 40 % of mothers and 28 % of
fathers had completed further education at college.

Thirty-nine children were purposively sampled to take
part in the school lunch observations. The mean age of
the children was 7·2 (SD 0·2) years. Twenty children were
observed in Kent and nineteen in Newham. Most of the
parents of the thirty-nine children who were observed
either had completed further education or had a university
degree (90 %).

Assessment of children’s macronutrient and sugar
intakes at home
Thirty-nine children were selected for school lunch
observations. Table 2 shows the daily mean intakes of
energy, carbohydrate, total sugars, fat, saturated fat, protein
and FS of the thirty-nine children. The mean energy intake
of the 6–7-year-old children was 8079 kJ/d (1931 kcal/d;
7481 kJ/d (1788 kcal/d) in Newham and 8673 kJ/d
(2073 kcal/d) in Kent). Children in Kent consumed more
FS (75 g/d) than children in Newham (49 g/d; Table 2).
The FS consumption and the energy percentage from FS
were measured for meals and snacks at home (excluding
reported FS from lunches during weekdays). Twenty

Table 2 Mean daily macronutrient intakes of 6–7-year-old children who participated in the study in Newham and
Kent, England, based on 3 d food diaries reported by parents in May–July 2016

Macronutrient

Children in Newham
(n 19)

Children in Kent
(n 20)

All children
(n 39)

Mean SD Mean SD Mean SD

Energy (kJ) 7481 1992 8673 3824 8079 3000
Energy (kcal) 1788 476 2073 914 1931 717
Carbohydrate (g) 232 63 286 118 255 92
Fat (g) 68 29 83 60 76 48
Saturated fat (g) 26 10 34 23 30 18
Protein (g) 73 26 75 28 74 27
Total sugars (g) 101 43 142 73 123 51
Free sugars (g) 49 31 75 60 63 50
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children were categorized as high sugar consumers (total
energy from FS was ≥10 %) and nineteen as low sugar
consumers (total energy from FS was <10 %). The mean
daily sugar intake was 56 g/d for high sugar consumers
and 12 g/d for children who had low sugar intake. The total
energy from FS was 17 % for children in the high sugar
group and 5 % for children in the low sugar group. The
analysis of diet diaries showed that themean intake of fruits
and vegetables at home in children who had low sugar
intake was higher than that of the children who had high
sugar intake (Table 3).

Description of school lunch process
Children who had school lunches usually sat at the same
table and talked to each other. The food choices of
children who sat together were similar. The time taken
for children to finish eating their school lunches ranged
from 10 to 15 min. All the schools followed the same sys-
tem during school lunch, whereby the class teachers stood
in front of the dining area to oversee the children who

selected their own food items. Children chose items from
the salad bar, as well as a main dish option and a dessert.
Children who had school meals usually sat at the same
table; children with packed lunches also sat together.
All six schools had the same size of coloured plate, but
the amount of food allocated to children varied in each
school determined by the serving staff. Two schools in
Kent served small food portions compared with other
schools. After the meal, some teaching assistants checked
the food remaining on children’s plates and encouraged
the children to finish their food.

School meals food selection and consumption by
children who consumed high and low sugar
intakes at home
Seventeen (89 %) out of the nineteen children in Newham
had a school meal, while fourteen out of the twenty
children (70 %) in Kent had a school meal. Table 4 shows
the school lunch dessert selections and foods consumed
by children in Newham and Kent. In Newham, the

Table 3 Mean daily fruit and vegetables intakes at home of 6–7-year-old childrenwho participated in the study in
Newham and Kent, England, based on the 3 d food diaries reported by parents in May–July 2016

Fruit and vegetable intakes

Children in Newham
(n 19)

Children in Kent
(n 20)

All children
(n 39)

Mean SD Mean SD Mean SD

Fruit (g) 150 101 94 47 120 80
Vegetables (g) 40 31 43 87 41 66

All children who had low
sugar intake at home*

(n 19)

All children who had high
sugar intake at home†

(n 20)
All children
(n 39)

Mean SD Mean SD Mean SD

Fruit (g) 123 93 118 58 120 80
Vegetables (g) 52 72 35 53 41 66

*Children had free sugar intake that was less than 10% of their energy intake at home.
†Children had free sugar intake exceeding 10% of their energy intake at home.

Table 4 The dessert selections and foods consumed at lunch by 6–7-year-old children who had school meals in
Newham and Kent, England, May–July 2016

Food selection at school lunch

Children who had high sugar
intake at home*

Children who had low sugar
intake at home†

Children in
Newham
(n 8)

Children in
Kent
(n 7)

Children in
Newham
(n 9)

Children in
Kent
(n 7)

n % n % n % n %

Number and % of children who selected
desserts containing free sugars

6 75 5 71 3 33 2 29

Number and % of children who selected
desserts not containing free sugars

2 25 2 29 6 67 5 71

Number and % of children who selected
vegetables

3 38 4 57 8 88 7 100

Number and % of children who left
vegetables on the plate

2 25 3 43 7 77 2 29

*Children had intake of free sugars at home that exceeded 10% of their energy intake.
†Children had intake of free sugars at home that was less than 10% of their energy intake.
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sugar-containing desserts were mainly flavoured yoghurts
while in Kent the sugar-containing desserts were puddings.

Eleven of the fifteen children who had high sugar intake
at home selected a dessert with a high FS content rather
than fruit when it was available. Figure 1(a) shows an
example of the foods selected at school lunch by a child
who was a high sugar consumer at home. In contrast, only
five of the sixteen children categorised as a low sugar
consumer at home selected a high-sugar dessert at school
lunch (Fig. 1(c)). Children who had a low sugar intake at
home selected mainly flavoured yoghurts as their chosen
dessert at school, while children who had a high sugar
intake at home tended to select sweetened desserts at
school such as ice cream, cake, custard, pudding, flapjack
and chocolate mousse. The food left on the plate of
children with high sugar intake at home included fruit
and vegetables. Eight children with high sugar intake at
home left fruit and vegetables on their plates (Fig. 1(b)).
Children with low sugar intake at home selected more fruit
at school lunch but like children who had high sugar intake
at home, they also left some vegetables on their
plates (Fig. 1(d)).

Packed lunch content of children who consumed
high and low sugar intakes at home
Eight children had packed lunches. The content of packed
lunches was usually a sandwich, fruit and a dessert (e.g.
sweets or sweet biscuits), but there were differences in
food content between the children. Schools had guidance
that recommended avoiding unhealthy options such as
sweets, confectionery and crisps and encouraging a healthy

alternative instead such as bread sticks or low-sugar snack
bars. Four of six schools had some restrictions on confection-
ery and sweets as a part of their packed lunch polices.
Despite this, four of the five children who had high sugar
intake at home had either sweets or sweet biscuits in their
packed lunches, while all three children who had low sugar
intake at home had fruit in their packed lunches. Seven of
eight children had small cartoons of fruit juice and only
one child had a water bottle in their packed lunch.
Children left fruit and sandwiches in their packed lunches.

Discussion

The present study compared the school meal selection and
content of packed lunches in children with high and low
sugar intakes in heterogeneous school environments in
Newham and Kent, England. While recognising the rela-
tively small purposive sample size, the study suggests that
there could be a trend in the relationship between
children’s sugar consumption at home and their choices
and consumption at school. More children who had high
sugar intake at home selected foods that were high in sugar
at school rather than fruit, while children who had low
sugar intake at home were less likely to pick foods that
were high in sugar at school lunch. This relationship may
be influenced by children’s learned food preferences.
A preference for sweet taste is universally present in
neonates, along with an aversion to sour and bitter
tastes(26–28). Both cross-sectional studies and longitudinal
studies demonstrate a preference towards sweet taste in
children(29,30). Children have an unlearned preference for
sweet and salty foods and an innate dislike of sour and bit-
ter tastes(31). This innate preference for sugar-containing
foods and drinks can further develop during childhood
through repeated exposure to sweetened foods(32).
Experience can also enhance taste preferences; earlier
experiences of a particular food eaten at home are the
major determinants for developing children’s food accep-
tance patterns.

The findings in our study showed that children who had
low sugar intake at home consumed more fruits and vege-
tables than high-sugar foods during school lunch.
However, both children with high and low sugar intakes
at home left fruit and vegetables on their plates at school
lunch. Current evidence recommends that children eat at
least five portions of a variety of fruit and vegetables each
day(24). Previous research has also shown the benefit of
providing fruit and vegetables at school during early school
years(33,34). A recent systematic review assessed the effect of
school food environment policies on children’s dietary
habits and found that school food environment policies
improved targeted dietary behaviours(35). Our study sug-
gests that offering children only fresh fruit and yoghurt
as dessert options at school lunch could support children
to reach their daily fruit and vegetable consumption

Fig. 1 Photographs illustrating the foods selected and the
food left on the plate in school meals by four different children,
who had high or low sugar intake at home, from the sample of
6–7-year-old children in Newham and Kent, England, May–
July 2016. (a) Photograph of food selected as a school meal
by a child who had high sugar intake at home: strawberry
flapjack. (b) Photograph of food left on the plate of a child
who had high sugar intake at home: fruit and vegetables.
(c) Photograph of food selected as a school meal by a child
who had low sugar intake at home: fruit, vegetables, cheese
and pasta. (d) Photograph of food left on the plate of a child
who had low sugar intake at home: mainly vegetables.
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recommendations, while also reducing their intake of
FS(36). To support this objective, fresh fruit dessert options
in school meals and school food policy should follow the
Eatwell Guide(24) and sugar swaps ideas.

Previous studies have shown that repeated exposure to
vegetables at a younger age may be effective in encourag-
ing children to eat more fruit and vegetables, especially
before the onset of neophobia(37). When the repeated
exposure to vegetables strategy was used, younger
children were less fussy about their food choices, enjoyed
food more and reported lower satiety responsiveness(37).
However, findings from interviews and focus groups with
children suggested that their perceptions about fruit and
vegetables change over time through cognitive develop-
ment(38). The participant observation in our study showed
that fruit and vegetables were available to all children.
This highlights the role that catering staff could have to
encourage children to consume those fruit and vegeta-
bles, to facilitate higher consumption through repeated
exposure and encouragement.

The school lunch observations showed that the
majority of children had a school meal. Since 2014, gov-
ernment-funded schools in England provide every child
in reception (aged 4–5 years), Year 1 and Year 2 with a
hot lunchtime meal under the Universal Infant Free
School Meals policy. A recent cross-sectional study
assessed the effect of the Universal Infant Free School
Meals policy in schools and found that it increased
the uptake of school meals from over a third (38 %) of
children in 2013–14 to 80 % in 2015–16, evident across
most schools(39). School meals are a communal experi-
ence creating opportunities to encourage healthy eating
at lunchtime(40,41).

Our study found that the minority of children had a
packed lunch. One school in Kent allowed crisps and
sweet snacks such as cake or chocolate-coated biscuits
and fruit juice to be brought to school in packed lunches.
A study in English primary schools that compared the food
and nutrient intakes of children eating school dinners and
packed lunches found that the sugar content of packed
lunches was higher than that of school dinners(11). Our
findings agreed with Golley et al. that children having
school meals were no longer consuming drinks other than
milk or water, confectionery or savoury snacks compared
with children who had packed lunch(42). Children’s eating
behaviour at home, such as feeding practices, parenting
style(43) and parental autonomy, may contribute to
parents’ lunch packing decisions. A qualitative study of
7–8-year-old children in Wales found that some children
preferred packed lunches because they had greater
control over what they ate at school lunch(44). Parents
often capitulated to their children’s preference for
unhealthy options in packed lunches, which could
explain the high sugar content of food items in packed
lunches identified in our study.

The findings from the present study suggest that
reducing children’s high-sugar choices at school also
needs to take account of and aim to reduce their sugar
choices and intake in the home environment. Similarly,
recent studies have considered food choices outside the
home environment, when high-sugar snacking is
common at home(45,46). A cross-sectional study examined
the association between the home availability of sugar-
sweetened beverages and total sugar-sweetened bever-
age consumption and found that when sugar-sweetened
beverages were available at school, adolescents’ sugar-
sweetened beverage consumption was higher among
those with more frequent availability of sugar-sweetened
beverages in the home. A systematic review investigated
the association between the family environment and
children’s fruit and vegetable consumption(47). The find-
ings highlighted the importance of targeting the family
environment for the promotion of healthy eating behav-
iours among children and adolescents. There is a need
for a whole-family approach in interventions as well as
trying to reduce high-sugar options at school.

Families’ food choices at home strengthen children’s
preference for sugary foods and parents are usually in
charge of limiting children’s sugar consumption by
controlling access to foods(48). Therefore, there is an
opportunity to change children’s food preferences by sup-
porting families with tools that encourage healthy food
choices. One example is the using sugar swaps ideas such
as the Change4 Life Public Health initiative in the UK
(http://www.nhs.uk/Change4Life). The Change4Life
programme encourages families and schools to promote
healthy eating workshops that involve parental education
highlighting the need to restrict FS consumption at home.

While it is possibly easier to monitor and regulate the
nutritional content of school meals, there also needs to
be clearer guidance for packed lunches to support parents
to improve the quality of foods brought from home at
lunchtime(49). Schools are encouraged to promote healthy
eating workshops that involve parental education high-
lighting the fact of controlling FS consumption at home.
Experiential learning healthy eating workshops for both
parents and primary-school children have been shown to
reduce children’s sugar consumption(50,51).

Strength and limitations
This was a mixed-methods study, which included
participant observations based on a qualitative research
methodology reflecting the small purposive sample size.
This inductive and explorative study generated hypotheses
from the trends that were observed about the relationship
between children’s sugar intakes at home and at school.
However, as with all qualitative research studies, one
should be cautious about generalising the present study’s
findings to different settings. Transferability needs to be
established in a given context.
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Several methods were used to ensure the quality and
convey rigour and trustworthiness in the present study(52),
including the time spent in the field and using photographs
and a checklist to verify the observations. One limitation of
the study was only observing the lunch period on one
occasion. Although the observations were carried out by
a researcher who knew the child’s status, the coding and
analysis were carried out by multiple coders (K.B., V.M.
and C.P.). This is consistent with qualitative data analysis,
which conveys credibility by using multiple coders to
reduce biases(53).

Conclusions

The present exploratory study suggested that children
who consumed high sugar intake at home selected foods
that were high in sugar in their school lunch meal or had
packed lunches that also included high-sugar items.
School lunch creates opportunities to influence children’s
common food choices but requires change at the school
organisation, policy and family levels. The findings from
the study reinforce the conceptualised relationship
between children’s food choices in the school and home
environments. The study highlighted the importance of
school polices, which should contain guidance on both
school meals and packed lunches. Implications for future
public health programmes include healthy eating work-
shops for families, both parents and children; and clearer
guidance that promotes healthier packed lunches.
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