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ABSTRACT

Food provision in early years settings (EYS) presents an opportunity to support healthy eating amongst young children. This
study aimed to record and nutritionally analyse setting lunches provided for, consumed and wasted by 3- to 4-year-old children
attending EYS in Sheffield, England, including a comparison to packed lunches. Lunch choices were recorded for participating
children, along with weights of foods served and any leftovers. A total of 142 setting lunches were recorded, eaten by 46 children
attending four of eight recruited EYS. Lunches included vegetables (83.8%) more often than fruit (59.2%), and on average
provided sufficient energy, carbohydrate, fibre, protein, vitamins A and C, calcium, iodine and zinc, but insufficient iron. Free
sugars and saturated fat, but not sodium, were higher than recommended. Children left 22% of food served on their plate, and
consumption of energy, carbohydrate, fibre, vitamin A, iron, iodine and zinc was lower than recommended. Food and nutrient
contents were also compared to 185 packed lunches eaten by 67 children from eight settings. Setting lunches contained less food
(median 288 g) than packed lunches (median 321g, p <0.001) and were more likely to meet guidelines for free sugars
(p <0.001), saturated fat (p <0.001), vitamin A (p =0.034), vitamin C (p <0.001) and sodium (p < 0.001) but less frequently
provided sufficient fibre (p = 0.025), calcium (p < 0.001), iron (p <0.001) and zinc (p <0.001). Setting lunches were more
nutritionally balanced than packed lunches. However, to maximise EYS potential contribution to children’s diets, settings must
have access to support to both provide sufficiently nutrient-dense meals and encourage children to eat them.

1 | Introduction Almost all 3- and 4-year-old children in England (95%) are re-

gistered to receive their entitlement of 15 weekly hours of early

Ensuring that children receive a healthy diet during their
first years of life is important to support growth and devel-
opment, including promotion of healthy eating habits (Birch
et al. 2007; Mameli et al. 2016). In comparison to dietary
guidelines, diets of young children in the UK are high in free
sugars and sodium, with protein consumption twice the Ref-
erence Nutrient Intake (Scientific Advisory Committee on
Nutrition 2023). Meanwhile, diets are low in fibre and intakes
of micronutrients such as iron, zinc and vitamin A may be
inadequate amongst children from lower socioeconomic or
minority ethnic groups (Scientific Advisory Committee on
Nutrition 2023).

education in term time and in 2024, there were 1.6 million
registered childcare places in England across 54,700 early years
settings (EYS) (Department for Education 2024a). The sector
includes a diverse range of settings. Around half of childcare
places (52%) are at private group settings (e.g. day nurseries),
with a smaller proportion in school nurseries (22%), voluntary
group settings (e.g. charity/community run pre-schools; 14%)
and with childminders (9%) (Department for Education 2024a).

Food provision in EYS provides an important avenue to support
diet quality and health (Department for Education 2024b;
World Health Organisation 2016; Yoong et al. 2023) and
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Summary
« Setting lunches were generally well-balanced in foods
provided, but less commonly included fruit than
vegetables.

On average, setting lunches provided appropriate energy
and carbohydrate, and sufficient protein, fibre, vitamin
A, vitamin C, calcium, iodine and zinc, but insufficient
iron. Free sugars and saturated fat, but not sodium, were
above recommended maximums.

Children left 22% of the food served to them. Con-
sumption of energy, carbohydrate, fibre, vitamin A, iron,
iodine and zinc was therefore lower than recommended.

Packed lunches contained more food than setting lun-
ches and were more energy-dense, providing twice the
free sugars, saturated fat and sodium than setting
lunches.

although settings are not required to provide food, where they
do so, the Early Years Foundation Stage (EYFS) framework—
the statutory framework that sets standards for early years
providers—requires food to be ‘healthy, balanced and nutri-
tious’ (Department for Education 2024c). National voluntary
guidance has been produced previously to support settings to
meet this requirement, including Eat Better, Start Better (EBSB)
guidelines, which were revised in 2017 to provide voluntary
food-based guidelines for meals and snacks provided in settings
(Action for Children 2017). More recently, EYFS nutrition
guidance was introduced in September 2025, which EYS are
required to ‘have regard to’ (Department for Education 2025a).
The extent to which food guidance is followed by EYS appears
mixed (Warren et al. 2023). Most of the previous research has
been conducted in standalone nurseries, with little exploration
of provision in school nurseries, where separate mandatory
standards for school-aged pupils are also in place (Wall and
Pearce 2023).

It is important that food provision and the food environment
within EYS meet children's nutritional needs and promote
healthy eating behaviours to take full advantage of the oppor-
tunity that EYS provide. There is a lack of current evidence on
food provision within EYS in England. Research conducted
before the publication of updated EBSB guidance in 2017 sug-
gested that lunches provided for children were low in energy,
carbohydrate, iron and zinc, and high in sodium (Nicholas
et al. 2013; Parker et al. 2011). Our previous research found that
portion sizes were frequently not appropriate for 3- to 4-year-old
children, and levels of energy, fat, carbohydrate, free sugars and
sodium were higher than recommended for this age group
(Pearce and Wall 2023; Wall and Pearce 2023), but this was
conducted in school nurseries only, where children may have
been served portions more appropriate for the older children
also being catered for. Previous research has often focused on
planned menus or food provision for children, rather than on
what they choose and eat (Parker et al. 2011; Wall and
Pearce 2023). Children are not eating all the food provided for
them, and where data on plate wastage is available, this has
been estimated at around 11%-24% of food served (Haroun
et al. 2011; Nicholas et al. 2013). The highest proportion of

wastage is typically for more nutrient-dense foods such as
vegetables, salad and fish. (Nicholas et al. 2013). It is,
therefore, important to understand children's actual con-
sumption to consider if their nutritional requirements are
met, and to minimise waste from a cost and environmental
perspective.

The aim of this study was to analyse the food, energy and
nutrient content of lunches provided for, and eaten by, 3-to
4-year-old children attending EYS, and the quantity of plate
wastage by food group.

2 | Methods
2.1 | EYS Recruitment

Ethical approval was granted by Sheffield Hallam University
research ethics review system (ID:ER61543155). Recruitment of
EYS was described previously (Pearce and Wall 2025). In brief,
EYS providing sessional or full day childcare on nondomestic
premises (excluding holiday clubs) and primary/infant schools
with nursery classes in Sheffield were identified in February
2024 from the Ofsted early years register and government
school database respectively (Ofsted 2024; UK Govern-
ment 2024). In total, 123 EYS and 79 schools were identified,
contacted by email and invited to participate. EYS were eligible
if nursery children were able to stay for lunch (provided by the
setting and/or bringing packed lunches) and did not share a
catering provider with any other recruited EYS. Purposive
sampling was used to recruit EYS representing variety in setting
type (to include school-based nurseries, private nurseries and
community nurseries/pre-schools), area deprivation (to include
EYS in areas of higher and lower deprivation measured using
Indices of Deprivation (IMD)) and catering provider (with no
two settings using the same catering provider).

Participating settings shared information sheets and consent
forms with parents/carers of 3- to 4-year-olds in their nursery
class (within schools) or pre-school age group (in EYS). Parents
provided informed consent for their children to participate,
along with details of their child's age, sex and which days they
attended the setting.

2.2 | Data Collection

Data collection was conducted over five consecutive days in
each EYS between April and July 2024. Before visiting each
EYS, a researcher contacted the setting to discuss their lunch-
time arrangements and request a copy of the lunch menu, and
the recipes used to prepare the meals provided during the week
of the visit.

During the daily study visits, a researcher asked kitchen staff to
provide two portions of each menu option available for nursery
children, in portion sizes they would serve to 3- and 4-year old
children. In schools, this usually included a main meal option
(typically a meat or fish dish, served with starchy and/or
vegetable accompaniments and dessert), a vegetarian option
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(typically a dish containing pulses, a meat alternative or cheese,
served with starchy and/or vegetable accompaniments and
dessert), a jacket potato option (a baked potato served with
fillings such as baked beans, cheese or tuna, served with vege-
table accompaniments and dessert) and a sandwich option
(typically a filled sandwich, roll or wrap, served with vegetable
accompaniments and dessert). In nurseries, this usually
included a main meal option and a vegetarian option with ac-
companiments and dessert.

Each meal was separated into the different foods provided (e.g.
roast chicken, roast potatoes, peas and carrots; pasta, bolognaise
sauce and sweetcorn) and where possible, composite dishes
were separated into individual ingredients (e.g. fillings sepa-
rated from sandwiches, wraps and jacket potatoes). Each food
item was weighed to the nearest 1 g using Salter kitchen scales,
and each food item and weight recorded.

At lunchtime, the menu items chosen by participating children
from the selection available at the counter or on the tables
(depending on the individual setting) were recorded before they
started to eat. Any second helpings were also recorded, and
their trays or plates were collected when they had finished
eating. Details of any food not eaten by the child, and weights of
each leftover food item were then logged for each child. Settings
were reimbursed for the cost of the lunches collected for
weighing, and each received a £50 Amazon voucher to thank
them for taking part.

2.3 | Menu, Nutrient and Plate Waste Analysis

Details of the menu options chosen by each participating child,
the portion weight of each item as served (based on weights of
portions provided by kitchen staff), and the weight of any
leftovers were entered into Excel and children's names were
replaced by ID numbers. Where appropriate, edible portion
weights were calculated using standard estimates (e.g. ex-
cluding the skin from watermelon slices, or the peel from
bananas) (McCance and Widdowson 2014). The amount of
each food item consumed by each child and the leftover weight
for each item was then calculated by subtracting the leftover
weights from the portion size as served. Any missing leftover
weights (e.g., where a child's plate was not returned for
weighing) were entered as the mean leftovers for each food
chosen on that day.

Each food item was coded to record the food group (e.g. starchy
food, dairy food, composite dish) and the specific food item (e.g.
bread, raw fruit, yoghurt/fromage frais) based on food group
categories included within EBSB guidance (Action for
Children 2017).

Recipes for composite and cooked items were entered into
Nutritics by the two researchers, both Registered Nutritionists
with experience of using nutrient analysis software and evalu-
ating school and nursery food provision (Nutritics 2025).
Ingredients were entered using data from the UK food com-
position database (McCance and Widdowson 2014), with
cooking methods applied to adjust for nutrient losses, and an
overall weight change factor applied based on recipe type.

Where details were provided of specific brands used, nutrient
data was sourced from manufacturer or retailer websites and
inputted, and the nearest match was used for any missing
micronutrient data to avoid underestimation of micronutrient
content. Queries regarding missing or unclear information were
resolved by consensus and 10 percent of data entry and recipe
analysis was checked to ensure accuracy and consistency in
approach.

The energy and nutrient content of food provided for, and
consumed by, each child, was estimated by entering the
served weight and leftover weight of each food or recipe into
a daily food log within Nutritics. Data were exported from
Nutritics into Excel and uploaded into SPSS for analysis. The
energy and nutrient contents of an average lunch were
compared to the nutrient framework for lunches published
within EBSB, which was calculated from dietary reference
values for children aged 1-4 years (Action for Children 2017).
Energy and nutrient contents of setting lunches were also
compared to those for packed lunches collected during the
same visits. Full details of the nutritional analysis of the
packed lunches have been published separately (Pearce and
Wall 2025), but followed a similar approach to analysis of
setting lunches, with lunchbox contents and portion weights
for each item recorded before lunch was eaten, and leftovers
collected and weighed after lunch. Details of the items pro-
vided, and the provided and leftover weights were then used
to create daily food logs for each lunch in Nutritics, before
being exported to Excel and then SPSS.

Each individual setting lunch was also coded to indicate the
presence or absence of specific foods and food groups as rec-
ommended to provide (e.g. fruit, vegetables, wholegrain starchy
foods) or limit/avoid (e.g. meat products, cakes, confectionery)
within EBSB guidance and/or EYFS nutrition guidance (Action
for Children 2017; Department for Education 2025a). Food item
and food group coding was used to calculate the average plate
waste (in grams and as a proportion of the served portion) for
each food group or food item.

2.4 | Statistical Analysis

Data on energy and nutrient content of lunches were not
normally distributed and are presented as medians, with
mean values also stated for comparison with previous
research and nutrient frameworks. Quantity of food provided
by lunch type was compared using a Mann-Whitney U test.
The nutrient content of setting lunches was compared with
packed lunches observed as part of the same study and re-
ported separately using an analysis of covariance (ANCOVA)
test (Pearce and Wall 2025). This was conducted at the
individual lunch level, adjusting for children's age, sex, ID
number and setting attended to account for food provision
being similar for children attending the same setting on the
same day, but packed lunches for individual children being
similar across the week. A chi-squared test was used to
determine whether the proportion of setting lunches that met
the nutrient framework differed significantly between setting
lunches and packed lunches. A value of p < 0.05 was used to
describe statistical significance in all cases.
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2.5 | Ethics statement

This study was conducted according to the guidelines laid
down in the Declaration of Helsinki and all procedures
involving research study participants were approved by the
Sheffield Hallam University research ethics review system
(ID:ER61543155). Written informed consent was obtained from
all subjects. The lead author affirms that this manuscript is an
honest, accurate, and transparent account of the study being
reported. The reporting of this work is compliant with STROBE
guidelines. The lead author affirms that no important aspects of
the study have been omitted and that any discrepancies from
the study as planned have been explained.

3 | Results
3.1 | Participant and Setting Characteristics

Two school-based nurseries, four private nurseries and two
community nurseries/pre-schools were recruited to take part in
the study. Setting lunches were available for children in five of
the eight recruited EYS, but consent was only provided by
parents for children consuming a setting lunch at four of these
five settings (two school-based nurseries, one community nur-
sery and one private nursery). Three settings were situated in
areas with higher deprivation (Indices of Multiple Deprivation

TABLE 1 | Participant and setting characteristics.

Participant characteristics n (%)
Boys 20 (43%)
Girls 26 (57%)
Aged 3 years 15 (33%)
Aged 4 years 31 (67%)
Total number of setting lunches observed 142
Mean no. of setting lunches per child 3.1(1.4)
(standard deviation)
Median no. of setting lunches per child 3.0 (1.5-4.5)
(interquartile range)
Range (number) of setting-provided 1-5
lunches per child
Setting characteristics n (%)
Settings 8 (100%)
Settings where setting lunches were 4 (50%)
observed
Setting type (where setting lunches
observed):
School-based nursery 2 (50%)
Private day nursery 1 (25%)
Community nursery 1 (25%)
Area deprivation:
Higher (IMD deciles 1-5) 3 (75%)
Lower (IMD deciles 6-10) 1 (25%)

Abbreviation: IMD, indices of multiple deprivation.

(IMD) deciles 1-5) whilst one was in an area of lower depri-
vation (IMD 6-10) (Table 1). A weighed lunchtime intake was
recorded for 46 children eating a total of 144 setting lunches
across the four included settings. Two lunches were excluded
from the study, because on that lunch occasion, the child also
ate lunch items brought from home. A further 185 packed
lunches eaten by 67 children were also recorded from the eight
EYS that took part in the study. Detailed findings from the
packed lunches are reported separately (Pearce and Wall 2025).

Slightly more girls (57%) and more children were aged 4 years
(67%) ate setting lunches during the study. The mean number of
setting lunches per child was 3.1 (median 3.0) with between one
and five lunches recorded for each child (Table 1).

3.2 | Food Items Provided

All provided setting lunches contained a starchy food (100%)
(Table 2), and most lunches provided vegetables (83.8%), a
portion of vegetables (>40g) (72.5%), a non-dairy source of
protein (72.5%) and a dairy food (or plant-based alternative to
dairy) (71.1%). Fruit was included in 59.2% of lunches but only
35.2% of lunches contained a portion of fruit (>40g) and few
lunches contained a wholegrain starchy food (3.5%). Lunches
also often included fried starchy foods (40.1%), fish products
(21.1%) and meat products (7.7%). Cakes and biscuits were
provided in 30.3% of lunches and confectionery-containing
items in 7.0% of lunches, but no savoury snacks, processed fruit
bars or cereal bars were observed. A comparison was made
between setting and packed lunches (Figure 1la). Setting

TABLE 2 | Percentage of setting-provided lunches (n = 142) con-
taining specific food items.

Percentage of lunches

Food item or group containing food item

Fruit 59.2
A portion of fruit (>40g) 35.2
Vegetables 83.8
A portion of 72.5
vegetables (>40 g)

Starchy food 100.0
Wholegrain starchy food 3.5

Fried starchy food (e.g. chips) 40.1
Non-dairy protein 72.5
Dairy or alternative 71.1
Meat product (e.g. 7.7

sausage roll)

Fish product (e.g. fish finger) 21.1
Cake or biscuit 30.3
Item containing chocolate or 7.0

sugar confectionery

Processed fruit or cereal bar 0.0

Savoury snacks (e.g. crisps) 0.0
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FIGURE1 | Food types provided and comparison with nutrient frameworks by lunch type, and plate waste by food group in setting-provided
lunches. (a) Food items provided, by lunch type. (b) Percentage of the nutrient framework provided, by lunch type. (c) Proportion of lunches meeting
nutrient framework, by lunch type. (d) Plate waste in setting-provided lunches, by food item type. *Denotes a statistical difference between lunch

types, p < 0.05 in Figures 1b,c.

lunches more frequently contained vegetables, a portion of ve-
getables, a non-dairy source of protein, cakes and biscuits and
fish products, but less frequently contained dairy/alternatives,
fruit, a portion of fruit, meat products, confectionery, processed
fruit and cereal bars and savoury snacks when compared to
packed lunches.

3.3 | Nutrient Content of Setting Lunches as
Provided and Consumed

On average, setting lunches met lunchtime nutrient guidelines
for energy, carbohydrate, fibre, protein, vitamin A, vitamin C,
calcium, iodine, zinc and sodium (Table 3). Average provision
of free sugars and saturated fat were higher than recommended,
whilst provision of total fat and iron were lower than recom-
mended (Table 3). Setting lunches provided over twice the
recommended amount of protein (Figure 1b).

Average nutrient consumption was in line with guidelines for
free sugars, protein, saturated fat, vitamin C, calcium and
sodium. Children consumed less than the recommended
amounts of energy, carbohydrate, fibre, total fat, vitamin A,
iodine, iron and zinc (Table 3).

3.4 | Comparison of Setting Lunches and Packed
Lunches (as Provided)

The average energy and nutrient content of setting lunches (142
lunches from four EYS) was compared to packed lunches (185
lunches from eight EYS), as provided for children attending the
eight EYS that took part in the study (Table 4, Figure 1b) (Pearce
and Wall 2025). On average, packed lunches contained more
food than setting lunches (median 321 g vs. 288 g, p < 0.001) and
were more energy-dense (providing median 1.6kcal/g vs.
1.2 kcal/g, p <0.001) (data not shown), containing significantly
more energy overall (median 507 kcal vs. 337 kcal, p < 0.001). On
average, packed lunches also contained significantly more car-
bohydrate (median 62.0 g, vs. 51.0 g, p < 0.001), protein (median
17.6g vs. 13.5g, p<0.001), total fat (median 20.1g vs. 9.8 g,
P <0.001), calcium (median 304 mg, vs. 139 mg, p < 0.001), iron
(median 2.2 mg, vs. 1.6 mg, p <0.001) and zinc (median 2.1 mg
vs. 1.5mg, p<0.001), but also significantly more free sugars
(median 11.9 g vs. 5.6 g, p < 0.001) saturated fat (median 8.1 g vs.
33g, p<0.001) and sodium (median 616 mg vs. 274 mg,
P <0.001) when compared to setting lunches.

A significantly higher proportion of setting lunches met the
nutrient guidelines for free sugars (38.7% vs. 16.8%,
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TABLE 3 | Nutrient content of setting-provided lunches as provided to, and consumed by, children.
Nutrient As provided (n =142) As consumed (n =142)
framework Standard Interquartile Standard Interquartile
Nutrient for lunches* Mean deviation Median range Mean deviation Median range
Energy (kJ) ~1542 1506 583 1426 783-2069 1147 557 1077 664-1490
(1465-1620)
Energy (kcal) ~369 358 139 337 260-415 272 132 256 158-355
(351-387)
Carbohydrate ~49.2 50.8 18.5 51.0 40.9-61.1 38.1 17.9 36.4 25.3-47.6
(® (46.7-51.7)
Free sugars (g) <49 6.3 6.1 5.6 1.4-9.8 4.6 5.2 3.5 0.3-8.7
Fibre (g) >4.5 5.5 2.2 5.3 4.1-6.5 3.9 2.1 3.5 1.9-5.1
Protein (g) >5.1 13.7 4.3 13.5 10.9-16.1 10.6 4.7 10.1 6.8-13.5
Fat (g) ~14.4 11.0 6.9 9.8 4.9-14.8 8.6 6.0 6.9 2.2-11.6
(13.7-15.1)
Saturated <41 4.4 3.0 33 1.3-5.3 3.4 2.7 2.8 0.8-4.9
fat (g)°
Vitamin > 136 170 134 151 111-192 107 97 93 49-138
A (ug)
Vitamin >9 21.4 14.0 18.5 11.4-25.7 15.3 13.2 11.4 5.3-17.6
C (mg)
Calcium (mg) >120 152 74 139 93-186 124 71 120 79-161
Iodine (ug)° >26 26 20 23 10-37 22 19 18 5.5-30.5
Iron (mg) >2.3 1.8 0.7 1.6 1.2-2.0 1.3 0.7 1.3 0.8-1.8
Zinc (mg) >1.7 1.7 0.7 1.5 1.2-1.9 1.2 0.7 1.1 0.8-1.5
Sodium (mg) <300 295 188 274 150-398 242 181 208 83-333

#The nutrient framework for lunches represents nutrient-based standards for lunches for children aged one to four years attending early years settings (Action for
Children 2017). Where an approximate value is given (for energy, carbohydrate and fat), a range (+5%) has been calculated to support a comparison with the standard.
PSaturated fat and iodine are not included in the nutrient framework but are included here due to concerns about intakes in young children. These have been calculated
from UK dietary reference values (saturated fat to provide <10% energy; iodine to provide > 30% of the RNI for children aged 3-4 years in line with the method of

calculation for other micronutrients within the nutrient framework).

p <0.001), saturated fat (62.0% vs. 18.9%, p < 0.001), vitamin
A (61.3% vs. 49.2%, p =0.034), vitamin C (88.7% vs. 66.5%,
p<0.001) and sodium (57.7% vs. 7.6%, p <0.001) when
compared to packed lunches. A higher proportion of packed
lunches met nutrient recommendations for fibre (72.4% vs.
60.6%, p =0.025), calcium (91.4% vs. 70.4%, p < 0.001), iron
(43.2% vs. 24.6%, p<0.001) and zinc (66.5% vs. 36.6%,
p<0.001). No differences were observed for energy
(p=0.162), carbohydrate (p =0.322), total fat (p =0.523),
protein (1.000) or iodine (p =0.655) (Figure 1c).

3.5 | Portion Sizes of Setting Lunches

Average portions of baked potatoes and milk were smaller than
typical portion sizes stated in EBSB guidance (Table 5) (Action
for Children 2017). Portions of baked beans, bread, cheddar
cheese, raw fruit and yoghurt were slightly larger than recom-
mended, whilst portions of cooked vegetables, meat and poul-
try, meat/poultry composite dishes, pasta and rice and dried
fruit were within range.

3.6 | Plate Waste for Setting Lunches

Overall, children left over a fifth (median 22.0%, mean 24.8%) of
the food served on their plates. The foods with the largest
proportion wasted (left on the plate) were pulse/vegetable
composite dishes (mean 52%), baked potatoes (49%), dried fruit
(47%), cooked vegetables (44%), pasta and rice (33%) and cakes
(27%) (Table 5). Foods with the least plate waste were milk
(0%), cheddar cheese (4%), yoghurt (7%), fish fingers (12%),
bread/bread rolls (13%), chips, wedges and roast potatoes (14%)
and ice cream (14%) (Figure 1d).

4 | Discussion

The aim of this study was to record the types of food provided to
3- and 4-year-old children attending EYS, estimate the energy
and nutrient content of setting lunches as provided and eaten
by children and the quantity of plate wastage by food group, as
well as comparing setting lunches to packed lunches brought
from home.
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Setting lunches usually provided the foods recommended by
EBSB guidance, including starchy foods, vegetables, fruit, non-
dairy sources of protein and dairy/alternative foods. This is very
encouraging and in line with previous research. Fruit (provided
within 59.2% of lunches in this study) and vegetables (within
83.8% of lunches) were more frequently provided than in the
pre-school food survey (research conducted in 2012 detailing
food provision across 57 EYS in England), where 36% and 54%
of lunches contained discrete portions of fruit and vegetables
respectively (Nicholas et al. 2013). In a recent analysis of key
stage 1 children (aged 4-7 years), 70.2% and 92.4% of children
consumed fruit and vegetables as part of their lunch (Haney
et al. 2023).

Although setting lunches also contained foods that are recom-
mended to limit or avoid (e.g., fried starchy foods, cakes, bis-
cuits, confectionery, fish products and meat products),
provision of these foods was consistent with previous research
when settings were visited every day of the week, with many
settings, particularly those in schools, offering fish fingers and
chips as a popular fish option on Friday, a day where schools
are traditionally expected to serve fish in place of meat (Pearce
and Wall 2023; Wall and Pearce 2023).

Setting lunches met most nutrient guidelines (for energy, car-
bohydrate, fibre, protein, vitamin A, vitamin C, calcium, iodine,
zinc and sodium) but provision of free sugars and saturated fat
were higher than recommended and provision of total fat and
iron were lower than recommended. The energy content of
lunches (358 kcal) was within the range stated in EBSB guid-
ance (351-387kcal) and was lower than our previous study
carried out in nine school-based nurseries (450 kcal) but higher
than meals (as plated for children) in the pre-school food survey
(310 kcal) (Nicholas et al. 2013; Wall and Pearce 2023). In our
previous study, we suggested the higher-than-recommended
energy content was due to provision being planned for the older
children in schools, for whom standards are mandatory and not
voluntary (Wall and Pearce 2023). Half the EYS included in the
current study were schools, suggesting that the energy content
of meals provided in the private or community settings could be
lower than recommended. Wide variation in the energy content
of setting lunches observed in the current study also explains
why a relatively small proportion of individual lunches met the
nutrient framework for energy, while average provision was
appropriate. Provision of free sugars (mean 6.3 g) and saturated
fat (mean 4.4 g) were higher than recommended in this study,
an issue which persists in setting meals for children of all ages
(Haney et al. 2023; Wall and Pearce 2023). Content was, however,
lower than in both the pre-school food survey (7.9 g of NMES and
5.0 g saturated fat) and our previous study in school-based nur-
series (10.5 g free sugars and 11 g saturated fat), indicating either
smaller portion sizes of foods such as cakes and biscuits, or less
frequent provision in other types of EYS (Nicholas et al. 2013; Wall
and Pearce 2023). Overall, however, findings from this study
suggest provision of cakes, biscuits and other desserts were still
slightly higher than the once a week suggested by EBSB guidance
or complete avoidance stated within the new EYFS nutrition
guidance (Department for Education 2025a).

The mean protein content of setting lunches (13.7 g) was also
high and whilst protein supports growth and development,

and provision was consistent with previous studies in young
children (Lennox et al. 2013; Nicholas et al. 2013; Office for
Health Improvement and Disparities 2025; Pearce and
Wall 2025; Wall and Pearce 2023), the association between
high protein intake and higher body mass index in children
has been recently highlighted by the Scientific Advisory
Committee on Nutrition (Scientific Advisory Committee on
Nutrition 2023). Reducing provision of protein may, however,
impact on provision of other nutrients contained within
protein-rich foods such as iron and zinc in meat, and fibre in
beans and pulses. The iron content of meals was lower than
recommended and reducing portion sizes or frequency of
meat may reduce iron content further.

Whilst provision of most nutrients in setting lunches was
favourable, children left 22% of the food served and so con-
sumption of some key nutrients (energy, carbohydrate, fibre,
total fat, vitamin A, iodine, iron and zinc) was lower than
recommended. Compared to the pre-school food survey,
however, intake was remarkably similar for both energy (272
and 267 kcal in this study and the pre-school study respec-
tively) and macronutrients (Nicholas et al. 2013). Intakes of
micronutrients were also similar, for example, 15.3 mg vitamin
C, 124 mg calcium and 1.3 g iron, compared to 15.8 mg vitamin
C, 125 mg calcium and 1.2 g iron in the pre-school food survey,
despite more pronounced differences in provision (Nicholas
et al. 2013). Intake from setting lunches was also lower than
from packed lunches (mean 416 kcal), where children also left
around a fifth (median 16.1%, mean 20.6%) of their lunch
(Pearce and Wall 2025). There is evidence that young children
exhibit satiety responsiveness and stop eating when they are
full, rather than consuming all the food provided (Birch and
Fisher 1998), and rejection of new or unfamiliar foods and
fussy eating are also relatively common in this age group
(Dovey et al. 2008). This highlights the challenge for EYS of
providing sufficiently energy and nutrient-dense foods, with-
out providing excess free sugars and saturated fat, and then
encouraging children to eat them.

Portion sizes of setting lunches were broadly aligned with
typical portion sizes from EBSB guidance (Action for Chil-
dren 2017). As the portion sizes stated within this guidance are
for children aged 1-4 years, where they are stated as a range
(e.g. 80-100 g for starchy foods), it would be appropriate for
portion sizes provided for children aged 3-4 years (as in this
study) to be at the upper end of the range. This appeared to be
the case for many commonly provided foods (e.g. meat com-
posite dishes, cheese, meat and poultry, raw fruit, yoghurt)
which were towards the top, or slightly above, the stated
range. Portion sizes varied within some food groups, with
portions of pasta and rice within range, but portions of baked
potatoes much smaller. Apart from baked beans, rice and
chips, portion sizes were consistently smaller than those
recently observed in 10 school nurseries in Sheffield (Pearce
and Wall 2023). This may, again, reflect the inclusion of a
wider range of settings (private and community nurseries in
addition to school nurseries) in the current study. Portions of
cakes and biscuits were previously found in school-based
nurseries to be large (39-58 g) (Pearce and Wall 2023), but
were smaller (24-39 g) in the current study, which will have
contributed to lower mean free sugars content of lunches seen
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in this study (6.3 g) compared with only school-based nurseries
(10.5 g) (Wall and Pearce 2023).

Although portion sizes were broadly appropriate, children left over
a fifth (22%) of the food provided in setting lunches on their plate.
Plate wastage was similar between setting lunches and packed
lunches (where 16% of food provided was left), and in line with
plate waste observed for primary school lunches in 2009 (24%), but
higher than the 2012 pre-school food survey (11%) where portion
sizes and leftovers were estimated by setting staff using a food atlas
(Haroun et al. 2011; Nicholas et al. 2013). Setting lunch plate waste
for vegetables, vegetable dishes and salad were amongst the highest
across these studies, highlighting that despite full portions being
provided in EYS and schools, they are not always eaten (Haroun
et al. 2011; Nicholas et al. 2013). Despite portion sizes of starchy
foods being appropriate (pasta and rice) or low (baked potatoes),
plate waste for these foods was also amongst the highest across the
different foods observed in this study. This meant that although
food provision met the nutrient framework for energy, carbohydrate
and fibre, children's intake of these nutrients was low. In addition to
nutritional considerations, high plate wastage also has economic
and environmental consequences related to the purchasing and
preparation of foods that are not eaten (Biasini et al. 2024).

Recent government statutory guidance has clarified that families
must be able to access funded childcare free of charge, and can,
therefore, choose to provide a packed lunch instead of paying for
setting meals (Department for Education 2025d). This study is
consistent with other research in EYS and schools in finding that
setting lunches are of higher nutritional quality than packed lun-
ches (Haney et al. 2023; Nicholas et al. 2013; Pearce et al. 2011).
Vegetables and non-dairy protein were more frequently provided in
setting lunches, and items recommended or required to be limited
or avoided in EYS and schools (e.g. meat products, confectionery-
containing items, processed fruit bars, savoury snacks) were less
commonly provided than in packed lunches. Setting lunches were
lower in free sugars, saturated fat and sodium than packed lunches,
and although recommended limits for these nutrients were not met
in all setting lunches, this was significantly more likely than for
packed lunches. Packed lunches did have some advantages - they
more commonly included a dairy food and a full portion of fruit
and were slightly less likely to include cakes and biscuits. Levels of
several micronutrients were more likely to meet the nutrient
framework in packed lunches, including calcium, iron and zinc,
which are of particular importance for this age group (Scientific
Advisory Committee on Nutrition 2023).

Current expansion of funded childcare hours (Department
for Education 2023), and an additional 6,000 school nursery
places (Department for Education 2025c), will increase the
number of children attending EYS and potentially eating
setting lunches. Changes to free school meal entitlement will
also increase the proportion of children attending school
nurseries that are eligible for free lunches (Department for
Education 2025b). The findings from this study highlight
areas where setting lunches (and packed lunches) provided
for children can be further improved to maximise the
opportunity that this provides. New EYFS nutrition guidance
came into effect in September 2025 which will strengthen
guidance around limiting foods high in free sugars, saturated
fat and sodium (e.g. by stating that cakes and biscuits should

no longer be provided) (Department for Education 2025a). As
consumption of energy and several key nutrients were shown
to be low in this study, it will be important to ensure that
lunches provide sufficient energy, carbohydrate, fibre and
micronutrients alongside the continued focus on reducing
sugar, saturated fat and salt. Updates to school food standards
are also underway (Department for Education 2025b), and
schools with nurseries may need particular support to ensure
they can meet the EYFS nutrition guidance for nursery
children alongside the standards for older children.

This study is the first in the UK to collect weighed intake data on
the food provided and consumed but the study did have several
limitations. It was a small study, with setting lunches observed in
four of eight recruited EYS (two of which were school-based), was
conducted in one geographical area and may not be representative
of food provision locally or nationally. Families were asked to
provide consent for their children to take part in the study but not
all of them consented and EYS were only visited for 5 days. This
study does, however, make an important contribution to a very
limited evidence base at a time of significant policy change.

5 | Conclusion

Setting lunches were generally well balanced in the types of foods
provided, but provision of fruit was relatively low, and foods that
EYFS guidance for EYS now recommends being avoided (e.g.
cakes and biscuits) were commonly provided. Setting lunches
provided appropriate amounts of most nutrients, but were high in
free sugars and saturated fat, and low in iron. High levels of plate
waste meant that intakes of energy and several key nutrients was
low. Setting lunches contained less food than packed lunches, and
were lower in free sugars, saturated fat and sodium, but also
provided less calcium, iron and zinc. With extensions to funded
childcare and entitlement to free school meals likely to increase
the number of children eating in EYS, continued support to
improve both setting and packed lunches is required.
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