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Abstract  

Objective: 

The majority of early years children (0 to-5 years) attend Early Childhood Education and Care 

settings (ECECs) in England. This study aims to explore the dietary quality of lunches served, 

consumed, and wasted in English ECECs, and compare how this differs between ECEC provided 

lunches and lunchboxes from home, and across deprivation levels.  

Design: 

A cross-sectional secondary data analysis of baseline dietary data from the NAPSACC UK study. 

Dietary quality was measured using a bespoke ECEC Dietary Score (EDS). 

Setting: 

Diet data was collected from ECECs in three areas in England. 

Participants: 

357 children (mean age 3.5 years) from 38 ECECs.  



Results: 

52% (n=184) of children received ECEC provided lunches and 30% (n=108) were from areas of 

high deprivation. Lunchboxes had poorer dietary quality than ECEC provided lunches (median EDS 

(IQR) for ECECs: 5.0 (4.0, 6.0), lunchboxes: 4.0 (3.0, 5.0). Consumed lunches were more aligned 

with dietary recommendations than served lunches, both had low adherence to free sugars (all 

lunches served=8%, consumed=16%). Lunchboxes from the most deprived areas contained poorer 

dietary quality than lunchboxes in the least deprived areas (adjusted mean difference 0.9 (95% CI 

02, 1.6) p=0.009). The largest proportion of food waste was for fruit and vegetables (median 19.6g, 

25.5%).  

Conclusions: 

Dietary quality was higher in ECEC provided lunches than lunchboxes, although both contained 

excess energy, free sugars, saturated fat, and sodium, and were deficient in fibre. A widespread 

reduction in High Fat, Sugar or Salt (HFSS) foods served to early years children in ECECs is 

needed. 
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Introduction  

Globally, over 35 million children under the age of five are living with overweight(1). Childhood 

obesity is a widespread public health concern across England, as in 2024/25, 10.5% children aged 4 

to-5-years were living with obesity and 13% with overweight. Children living in the most deprived 

areas are twice as likely to be living with obesity, and rates of overweight and obesity are highest 

among children from Black African (15%) and other Black ethnic groups (14.5%) compared to 

other ethnic groups in England(2). Unhealthy dietary patterns in childhood, characterised by energy-

dense nutrient-poor foods, often high in saturated fat, salt, and sugar and low in fibre, have been 

linked to increased risk of overweight and obesity in childhood(3). Establishing healthy dietary 

patterns during childhood is associated with long-term protective effects against cardiovascular 

disease and better cognitive outcomes in later life(4, 5). Despite this, recent evidence indicates that 

young children (aged 2 to-10 years) in the UK do not typically meet dietary recommendations for 

fruit and vegetables, exceed recommendations for sugar-sweetened beverages, and rarely meet 

nutritional recommendations for free sugars, fibre, zinc, and vitamin C(6). Poor diet quality has also 

been reported in adolescence and adulthood in the UK, emphasising the need for early intervention 

to prevent overweight and obesity starting in early childhood(6, 7). 

In England, the majority (64%) of children aged 0 to-4 years attended Early Childhood Education 

and Care settings (ECECs) in 2024, where they spent on average 24 hours a week(8). The 

Government in England has invested an additional £2 billion to expand funded childcare hours with 

70,000 new places(9, 10), reducing costs of childcare for parents and encouraging a return to work. 

The scheme provides up to 30 hours of free childcare a week for children from four months old; 

however, funding for food provision is not included(10). This could therefore result in an increase in 

settings’ reliance on food brought from home via lunchboxes and/or increased charges to parents for 

ECEC provided food(11). Furthermore, funding changes to childcare provision may have a 



disproportionate impact in the most deprived areas, where ECECs already face chronic 

underfunding, and children have poorer dietary intakes(12, 13).  

Previous studies in England have reported that food provided in ECECs largely did not comply to 

fat, saturated fat, and sugar recommendations for early years children(14). Moreover, recent evidence 

indicates that lunchboxes brought to ECECs contained more energy and higher proportions of ultra-

processed foods (UPF), foods High in Fat, Sugar, or Salt (HFSS), and non-core foods than ECEC 

provided foods(15, 16). Additionally, high UPF content and poorer dietary quality in lunchboxes was 

observed more frequently in more deprived areas(15, 17). The recent changes to ECEC funding may 

therefore exacerbate the existing poor dietary quality in both ECEC provided lunches and 

lunchboxes.  

Food waste is an important factor related to food provision and dietary consumption in education 

settings, with one study reporting 45% of foods and beverages served were wasted in school 

settings(18). The proportion of food wasted was found to be higher in young children (aged 5 to 6) 

than older children in educational settings and therefore has relevance for ECECs(18). Furthermore, 

specific food groups such as meat/animal proteins contribute towards negative environmental 

impacts, whilst disproportionately driving up the cost of meals(19). Therefore, it is important to 

identify what types of foods are wasted in ECECs to develop effective interventions that have 

economic and environmental benefits.  

Our recent (2025) scoping review of food policy, practice, and provision in UK ECECs identified 

the need for more research to investigate the dietary quality of food provided to early years children 

in ECEC settings(20). Additionally, a recent (2026) study investigating ECEC lunch provision in 

Sheffield, England, identified the need for more nationally representative research of lunch 

provision in English ECECs(14). Thus, this study aims to explore the dietary quality of lunches 

served, consumed and wasted in English ECECs. Secondly, the study aims to compare how dietary 

quality differs between food provided by ECECs and food brought from home via lunchboxes. 

Thirdly, this study aims to investigate how dietary quality provision varies across levels of 

deprivation.  

Methods  

Study design and sample 

This study was a cross-sectional secondary data analysis of baseline data collected for the 

NAPSACC UK multicentre cluster randomised controlled trial (data collection period 2022-2025), 

that aimed to improve policies, practice, and the nutrition and physical activity environment in UK 

ECECs through self-assessment and targeted assistance(21). Follow-up data were excluded from this 



study due to exposure to the nutrition intervention, and data collected from Scottish ECECs were 

excluded due to government-funded meal provision in Scottish ECECs resulting in <5% lunches 

from lunchboxes. Details of the study design and dataset were pre-registered on Open Science 

Framework (DOI: https://doi.org/10.17605/OSF.IO/B2GWN).  

NAPSACC UK recruited day nurseries, private nurseries, maintained nurseries, nursery classes 

attached to primary schools, and pre-schools from Somerset (South West), Swindon (South West), 

and Sandwell (Midlands) local government areas in England. Children were eligible for inclusion in 

the trial if they were: (i) at least 2 years old at the time of data collection; (ii) not attending primary 

school; (iii) attending the ECEC setting at least 12 (full year attendance) or 15 (term time 

attendance) hours per week; (iv) and consumed lunch at the ECEC at least once a week.  

Diet assessment  

In brief, diet data was collected in the NAPSACC UK study using the Remote Food Photography 

Method (RFPM). This method gives direct estimation of portion sizes of food and drinks through 

visual comparison of photographs taken during data collection to standard portion size photographs. 

Photographs(22) were sent to Pennington Biomedical Research Centre (PBRC) for processing and 

estimation of nutrient composition. For full data collection procedures see NAPSACC UK 

publication(21). 

Nutrition and diet outcomes 

Nutritional composition of lunches served and consumed from ECEC provided lunches and 

lunchboxes were the primary outcomes in this study. Nutrients included in analyses were energy 

(kcal), carbohydrates (g), free sugars (g), fat (g), saturated fat (g), protein (g), AOAC fibre (g), and 

sodium (mg).  

Dietary quality was measured using the bespoke ECEC Dietary Score (EDS), created for this study 

to measure dietary quality of mealtimes for early years children (2 to-6 years). The EDS was 

developed by adapting the framework of the Eatwell Guide (EWG) scoring used previously to 

assess individual adherence to the EWG food and nutrient recommendations for adults, and later 

modified for children(23, 24). The EDS is made up of ten nutrient and food group categories: fat, 

saturated fat, free sugars, fibre, sodium, fruit and vegetables, dairy and plain, fortified plant-based 

alternatives, protein sources, and drinks (Table S1). EDS categories were examined separately as 

binary variables (meeting food group/nutrient thresholds or not), and as a continuous variable 

(summary EDS score with one point for each EDS category met, range 0 (lowest) to 10 (highest) to 

determine the overall dietary quality of lunches.  The thresholds were calculated to reflect 

recommendations for a lunch, which are based on 30% of the Government Dietary Reference 



Values (DRVs) or daily portions.  Full detail of the EDS derivation can be found in Supplementary 

materials 1.  

Food waste across food groups was presented as amount of food wasted (g) and percentage of lunch 

wasted per food group (fruit & vegetables, starchy carbohydrates, dairy and plain, fortified plant-

based alternatives, and proteins) for ECEC provided lunches and lunchboxes. Children with no 

consumption were excluded from analyses of waste data to ensure waste variables accurately reflect 

the distribution of food groups wasted.  

Covariates  

Child-level deprivation was derived from the child’s postcode using the Index of Multiple 

Deprivation (IMD) or ECEC setting average IMD if child IMD was missing(25). IMD was coded as 

a continuous variable and as a categorical variable (high deprivation (IMD deciles 1-3), moderate 

deprivation (deciles 4-7), and low deprivation (deciles 8-10). 

Potential confounders adjusted for in the analyses included child IMD; Body Mass Index (BMI) 

(kg/m2) converted to centiles (z-BMI) using the UK 1990 growth reference charts(26) (classified as 

healthy weight (zBMI<1.04; 1.04=85th centile) or unhealthy weight (zBMI≥1.04)); child age 

(months); ECEC setting size (number of children attending setting); and ECEC setting type (nursery 

attached to school, nursery not attached to school, pre-school attached to school, preschool not 

attached to school).  

Statistical analysis 

Descriptive analyses were carried out on served, consumed, and wasted nutrient and food group 

data both across all lunches and separately for ECEC provided lunches and lunchboxes. Total 

amounts of each nutrient were calculated per child lunch and were presented descriptively (median 

and IQR) and as a percentage of the government recommendations for children aged 2 to-6 years 

(30% DRV to reflect recommendations for a lunchtime(27)) (Table S4). Additionally, the mean and 

standard deviation (SD) of summed EDS were summarised across deprivation categories (high, 

moderate, low).  

Dietary quality was compared between ECEC provided lunches and lunchboxes using unadjusted 

and adjusted multilevel linear regression models, with lunch provision type (ECEC 

provided/lunchbox) as the exposure variable and ECEC setting as a random effect to account for 

clustering. In all analyses, ECEC provided lunches served as the reference group. Adjusted models 

included potential confounders as fixed effects. Analyses were performed for total nutrient values 

(energy, fat, saturated fat, free sugars, fibre, sodium, and protein) served and consumed, total EDS 



scores of lunches served and consumed, and for total waste per food group. Additionally, 

compliance to EDS categories between ECEC provided lunches and lunchboxes were compared 

using unadjusted and adjusted multilevel logistic regression models. 

EDS scores were compared across deprivation categories using multilevel linear regression, 

adjusted for potential confounders as fixed effects and ECEC setting as a random effect. All 

analyses were performed using StataNow 19 MP.  

Results  

A total of 357 children aged 2 to 5 years from 38 ECEC settings within three local government 

areas in England were included in the analysis. Table 1 outlines demographic characteristics of the 

children and ECEC settings. Participating children were an average age of 3.5 years old (SD 0.7), 

and a quarter were living with overweight or obesity. Approximately half of the children received 

ECEC provided lunches (n=184, 52%). Thirty percent of children (n=108) were from areas of high 

deprivation.  

Table 1. Demographic characteristics of children and ECECs 

 Mean (SD) or n (%) 
Total n=357 

Child IMDa 

High (1-3) 
Moderate (4-7) 
Low (8-10) 

 

108 (30%) 
172 (48%) 
77 (22%) 

Child Age (years) 3.5 (0.7) 
Child zBMI Score 0.41 (0.85) 
Child Weight Categoryb 

Normal 
Overweight or obese 

 

253 (76%) 
81 (24%) 

Child Ethnicity 

White British  
White Other 
Black, Black British, Black Caribbean, Black 
African 

Asian, Asian British 

Mixed 

Other 

 

272 (76%) 
21 (6%) 
8 (2%) 
26 (7%)  
19 (5%) 
5 (1%) 

ECEC Lunch Type 

ECEC Provided 

Lunchboxes 

 

184 (52%) 
173 (48%) 

ECEC Type 

Nursery attached to school 
Nursery not attached to school 
Pre-schoolc attached to school 
Pre-schoolc not attached to school 

 

42 (12%) 
169 (47%) 
59 (17%) 
86 (24%) 

aIndex of Multiple Deprivation (IMD) deciles indicating area levels of deprivation, 1 indicating the highest 
deprivation and 10 the least. bCalculated using the UK 1990 growth reference charts(26). c’Pre-school’ refers 
to ECECs with a more structured educational component, typically children aged 2 to-5 years. 



Nutrient content  

Served  

Table 2 presents the nutrient content of served and consumed lunches. Children were served lunches 

with significantly higher energy in lunchboxes compared to ECEC provided lunches (median 

(IQR): 522.3kcal (410.7, 671.9) in lunchboxes versus 418.9kcal (332.4, 529.2) in ECEC provided 

lunches; adjusted mean difference (aMD) 119.9kcal (58.9, 181.0), p<0.001). Findings from the 

adjusted models provided strong evidence (p<0.05) that served lunchboxes had higher 

carbohydrates, free sugars, fat, saturated fat, and sodium, and lower fibre than in served lunches 

provided by ECEC, however no difference was observed in amount of protein served.  

Consumed  

Differences in nutrient content between lunchboxes and ECEC provided lunches were less evident 

for consumed lunches, with strong evidence of differences only observed for free sugars, saturated 

fat, and fibre (Table 2). Additionally, aMD for consumed lunches were smaller than those for served 

for all nutrients except protein, suggesting that there was greater similarity in nutrients consumed 

between lunchboxes and ECEC provided lunches than for nutrients served.  

  



 

Table 2. Total served nutrient content for all lunches, ECEC provided lunches and lunchboxes 

 DRV per 

lunch (30%) 

All lunches (n=357) Lunchbox (n=173) ECEC provided (n=184) Adjusted mean difference 

(95% CI), p-value  
Median IQR Median  IQR Median IQR 

Served 

Energy (kcal) 371.4 466.1 (362.9, 585.6) 522.3 (410.7, 671.9) 418.9 (332.4, 529.2) 119.9 (58.9, 181.0), <0.001 

Carbohydrates (g)  49.6 62.3 (45.4, 82.3) 71.7 (53.9, 86.4) 53.4 (41.2, 71.2) 12.1 (2.2, 22.1), 0.02 

Free sugars (g) 5.0 20.9 (13.5, 30.4) 27.7 (19.2, 41.6) 15.7 (9.1, 23.9) 15.1 (10.4, 19.8), <0.001 

Fat (g) 16.8 18.3 (11.4, 24.7) 21.2 (14.6, 28.9) 14.1 (9.0, 21.0) 7.5 (4.6, 10.4), <0.001 

Saturated Fat (g) 5.3 6.7 (4.1, 10.8) 8.1 (5.0, 13.0) 5.4 (3.5, 8.5) 3.8 (2.4, 5.2), <0.001 

Protein (g) 5.1 16.1 (11.8, 20.7) 15.8 (11.9, 19.8) 16.6 (11.5, 22.6) -1.0 (-3.5, 1.4), 0.40 

Fibre (g) 5.0 5 (3.7, 7.0) 4.8 (3.3, 6.1) 5.5 (4.1, 7.7) -1.8 (-2.8, -0.9), <0.001 

Sodium (mg) 300 530.1 (330.7, 758.7) 680.2 (487.4, 841.6) 400.8 (221.6, 619.4) 159.0 (68.0, 250.0), 0.001 

Consumed 

Energy (kcal) 371.4 336.6 (219.8, 454.9) 381.7 (244.3, 470.3) 324.8 (196.4, 442.9) 14.8 (-44.9, 74.4), 0.63 

Carbohydrates (g)  49.6 43 (29.1, 61.1) 46.4 (32.7, 62.8) 41.9 (24.0, 58.4) -0.3 (2.2, 10.2), 0.96 

Free sugars (g) 5.0 14.9 (8.0, 24.2) 18.4 (11.7, 29.4) 12.2 (5.5, 20.0) 6.2 (4.6, 10.4), 0.002 

Fat (g) 16.8 12.1 (6.9, 19.4) 13.7 (8.4, 20.3) 10.1 (4.9, 18.0) 2.6 (-0.3, 5.4), 0.08 

Saturated Fat (g) 5.3 4.6 (2.6, 8.1) 5.2 (3.3, 8.6) 4 (1.6, 6.8) 1.6 (0.3, 2.9), 0.02 

Protein (g) 5.1 11.1 (7.2, 16.5) 11.1 (7.7, 15.4) 11.2 (6.8, 17.7) -2.1 (-4.4, 0.2), 0.07 

Fibre (g) 5.0 3.2 (1.7, 5.0) 2.9 (1.6, 4.6) 3.7 (1.8, 5.5) -1.4 (-2.4, -0.5), 0.002 

Sodium (mg) 300 371.7 (194.3, 559.7) 448.6 (298.1, 663.8) 289.6 (134.5, 460.3) 75.7 (-6.6, 158.0), 0.07 

Abbreviations: DRV = Dietary Reference Values; ECEC = Early Childhood Education and Care; IQR = interquartile range; CI = confidence interval. Models 
adjusted for IMD, zBMI, age, size of ECEC, ECEC type, and random effects of ECEC setting 

 

 



Adherence to nutrition recommendations  

Served 

Figure 1a presents the median deviance from adjusted daily recommendations (calculated as the 

amount excess to daily recommendations expressed as a percentage of the daily recommendations) 

for served nutrients. Both served ECEC provided lunches and lunchboxes exceeded 

recommendations for energy, carbohydrates, free sugars, saturated fat, protein, and sodium, ranging 

from 112.7% to 559.0% over the recommendations (Figure 1a). Served lunchboxes exceeded 

recommendations by a greater amount than ECEC provided lunches. This was most notable for free 

sugars, as ECEC provided lunches contained over three times the recommendation (317.7%), 

whereas lunchboxes exceeded recommendations by over five times (559.0%). Served lunchboxes 

also contained excess fat and were deficient in fibre, in contrast to ECEC provided lunches that met 

the minimum recommendations for fibre (Figure 1a and Table S3a). 

Consumed  

Overall, consumed lunches generally had a greater adherence to nutrient recommendations than 

served lunches (Figure 1b and Tables S3a & S3b). Similar to served lunches, consumed lunchboxes 

exceeded nutrient recommendations by greater proportions than consumed ECEC lunches. 

However, both consumed lunches provided by ECEC and lunchboxes exceeded recommendations 

for free sugars and protein and were deficient in fibre (Figure 1b and Table S3b).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1a. Percentage deviance from nutrient recommendation (30% DRV) met for served ECEC provided 
lunches and lunchboxes. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dietary quality – compliance to ECEC recommendations  

Served 

Figures 2a and 2b present the proportion of children meeting nutrient and food group 

recommendations for served and consumed lunches, used to derive the EDS. Descriptive analysis 

showed that lunchboxes had lower compliance to recommendations than ECEC provided lunches in 

all cases except fruit & vegetables, starchy carbohydrates, and dairy. The highest level of 

compliance for served ECEC provided lunches and lunchboxes was observed for drinks (85% and 

73%, respectively). The lowest compliance was observed for free sugars and sodium (8% and 21% 

across all lunches).  Furthermore, compliance to the dairy food group recommendation was low 

(26%) in ECEC provided lunches, but less so in lunchboxes (65%). Served lunchboxes were less 

likely to meet dietary recommendations for fat (aOR 0.30(0.13, 0.71), p=0.006), saturated fat (aOR 

0.30(0.14, 0.64), p=0.002), fibre (aOR 0.30(0.12, 0.73), p=0.008), sodium (aOR 0.31(0.12, 0.83), 

p=0.02) and proteins (aOR 0.08(0.03, 0.23), p<0.001) compared to served lunches provided by 

ECECs (Figure 2a and Table S4a).  

Consumed  

Figure 1b. Percentage deviance from nutrient recommendation (30% DRV) met for consumed ECEC 
provided lunches and lunchboxes. 



Overall, there was greater compliance to free sugars, fat, saturated fat, sodium, and drinks 

recommendations for consumed lunches compared to served (Figure 2b). Although compliance to 

the free sugar recommendation was low across all lunches, compliance was double for consumed 

(16%) compared to served (8%) across all lunches. This was particularly notable for lunchboxes, 

with 1% compliance for served and 9% for consumed, although still low. Consumed lunchboxes 

were less likely to meet recommendations for proteins (aOR 0.15(0.06, 0.36), p<0.001) and drinks 

(aOR 0.25 (0.07, 0.9), p=0.034) compared to consumed ECEC provided lunches. However, 

consumed lunchboxes were more likely to meet dairy recommendations than ECEC lunches (aOR 

3.78 (1.59, 8.99), p=0.003) (Figure 2b and Table S4b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2a. Proportion of children meeting recommendations for nutrients and food groups in ECEC provided 
lunches and lunchboxes (served); the adjusted odds ratios (95% CI) are presented for the comparisons of 
lunchboxes and ECEC provided lunches.  

Figure 2b. Proportion of children meeting recommendations for nutrients and food groups in ECEC 
provided lunches and lunchboxes (consumed); the adjusted odds ratios (95% CI) are presented for the 
comparisons of lunchboxes and ECEC provided lunches.  



Dietary quality across deprivation levels 

Dietary quality was measured using the EDS. Table 3 presents the median (IQR) EDS for both 
served and consumed ECEC provided lunches and lunchboxes across the deprivation categories, 
and the results from the adjusted linear regression models. ECEC provided lunches were of higher 
dietary quality than lunchboxes for both served and consumed lunches (median (IQR): EDS score 
5.0 (4.0, 6.0) for served and consumed ECEC provided lunches vs 4.0 (3.9, 5.0) for served and 
consumed lunchboxes) (Table 3). Dietary quality varied significantly across deprivation levels for 
served lunchboxes, with higher EDS scores observed in served lunchboxes of children from areas of 
low deprivation compared to high deprivation (aMD 0.9 (95% CI 0.23 to 1.55), p=0.009). No 
significant differences were seen in the quality of served ECEC provided lunches or in the quality 
of consumed lunches (both ECEC provided and lunchboxes) across deprivation levels. Table 3. 
Median (IQR) summed EDS scores across deprivation categories (high, moderate, and low) for (a) served 
and (b) consumed lunches.  

Table 3. Median (IQR) summed EDS scores across deprivation categories (high, moderate, and low) for (a) 
served and (b) consumed lunches.  

 Served Consumed 

 Median 
(IQR) 

aMD (95% CI), p-
value 

Median 
(IQR) 

aMD (95% CI), p-
value 

ECEC provided 

Overall 5.0 (4.0, 6.0) - 5.0 (4.0, 6.0) - 
High Deprivation 5.0 (4.0, 6.0) Reference category 4.0 (4.0, 5.0) Reference category 

Moderate Deprivation 5.0 (4.0, 6.0) 0.1 (-0.5, 0.69), 0.69 5.0 (4.0, 6.0) 0.3 (-0.3, 0.8), 0.37 

Low Deprivation 6.0 (4.0, 7.0) 0.2 (-0.5, 1.0), 0.59 5.0 (4.0, 7.0) 0.6 (-0.2, 1.3), 0.13 

Lunchboxes 

Overall 4.0 (3.0, 5.0) - 4.0 (3.0, 5.0) - 
High Deprivation 4.0 (3.0, 5.0) Reference category 4.0 (3.0, 5.0) Reference category 

Moderate Deprivation 4.0 (3.0, 5.0) 0.4 (-0.1, 0.9), 0.12 4.0 (3.0, 5.0) -0.0 (-0.5, 0.5), 0.88 

Low Deprivation 4.0 (3.0, 5.0) 0.9 (0.2, 1.6), 0.009  4.0 (3.0, 5.0) 0.4 (-0.2, 1.0), 0.17 

Abbreviations: EDS = ECEC Dietary Score; IQR = interquartile range; MD = mean difference; ECEC = 
Early Childhood Education Care. 

 

Food waste  

Table 4 presents the quantity and percentage of food wasted across different food groups. The 

largest quantity and percentage of wasted food was found for the fruit and vegetables food group for 

both ECEC provided lunches and lunchboxes. Additionally, more of the starchy carbohydrates 

(p<0.001) and proteins (p<0.001) food groups were wasted in ECEC provided lunches compared to 

lunchboxes. 

 

 

 

 



Table 4. Quantity of food groups wasted (g) (adjusted for participants with 0g served) of all lunches, ECEC 
provided lunches and lunchboxes, and as a proportion of the food group wasted (%). 

Abbreviations: ECEC = Early Childhood Education and Care; MD = mean difference; CI = 
confidence interval; IQR = interquartile range. 

 

Discussion  

This is the first study, to the best of our knowledge, to comprehensively assess the dietary quality of 

lunches served, consumed, and wasted in ECECs across England. Overall, our analysis found that 

served lunches provided by ECECs and from lunchboxes generally had inadequate adherence to 

dietary recommendations. This is consistent with previous analyses that found lunches in English 

ECECs also contained excess carbohydrates, free sugars, protein, and sodium(14, 28). Our findings 

also align with research from ECECs in the Netherlands that reported excess provision of energy, 

protein, and sodium(29). Together, this evidence indicates a need for widespread reduction in HFSS 

foods served to early years children in ECECs.  

This study, alongside existing research, has consistently found that lunchboxes have poorer dietary 

quality (reflected by a lower EDS score) compared to ECEC provided food, with previous studies 

also reporting excess energy, fat, saturated fat, free sugars, and sodium in lunchboxes served in 

ECECs(14, 17). Poor dietary quality of lunchboxes was also identified in primary and secondary 

 Food wasted All lunches 

(n=357) 

 

Lunchboxes 

(n=173) 

ECEC provided 

lunches (n=184) 

Adjusted MD 
(95% CI), p-
value  

 Median IQR Median IQR Median IQR  

Fruit and Veg 

 Total grams 19.6 (0.0, 

58.1) 

21.5 (0.00, 70) 15.0 (0.0, 46.8) 0.1 (-0.3, 0.6), 

0.51 

 as a % of fruit and veg 

served 

25.5 (0.0, 

70.0) 

26.7 (0.0, 66.3) 25.0 (0.0, 75.0) -0.0 (-0.4, 0.3), 

0.33 

Starchy Carbohydrates 

 Total grams 5.3 (0.0, 

37.8) 

3.9 (0.0, 23.5) 8.3 (0.0, 45.0) -0.7 (-1.1, -0.3), 

<0.001 

 as a % of starchy 

carbohydrates served 

10.0 (0.0, 

50.0) 

10.0 (0.0, 50.0) 9.5 (0.0, 50.0) -0.1(-0.4, 0.2), 

0.65 

Dairy 

 Total grams 0.0 (0.0, 

20.5) 

0.0 (0.0, 20.7) 0.0 (0.0, 18.4) -0.3 (-0.8, 0.2) 

0.25 

 as a % of dairy served 0 (0.0, 

50.0) 

0 (0.0, 50.0) 0 (0.0, 45.2) 0.4 (-0.2, 0.9), 

0.20 

Proteins 

 Total grams 1.0 (0.0, 

33.9) 

0.0 (0.0, 18.8) 4.5 (0.0, 72.0) -1.4 (-2.0, -0.9), 

<0.001 

 as a% of proteins served 2.8 (0.0, 

64.6) 

0 (0.0, 52.2) 4.0 (0.0, 80.0) -0.0 (-0.48, 0.46), 

0.96 



schools in England(30, 31), highlighting the importance of optimising healthy food provision in 

educational settings rather than relying on food brought from home to meet children’s dietary needs.  

Our findings showed that consumed lunches often had greater adherence to dietary 

recommendations than served lunches, including for energy, starchy carbohydrates, fat, and 

saturated fat. This finding is consistent with a study that reported nutrient consumption had greater 

alignment to free sugars and saturated fat recommendations compared to served lunches(14). The 

difference observed in energy consumed compared to energy served may be due to appetite self-

regulation (ASR), an executive function developed in early childhood to maintain a ‘healthy’ energy 

balance(32).  ASR, alongside biological satiation cues, contribute to appetite control and can 

ultimately prevent ‘overconsumption’ of energy(33, 34). Self-regulating mechanisms could therefore 

explain why excess provision of energy did not result in excess consumption. Whilst evidence 

indicates that generally early years children can self-regulate consumption, excess provision of 

energy could lead to overconsumption, contributing to overweight and obesity risk, particularly for 

the 22% of young children who are avid eaters(35, 36). Moreover, reducing the quantity of food 

served at lunchtime may be beneficial to ECECs and parents to decrease costs and food waste, and 

ensure food is more likely to align with dietary recommendations.  

Excess provision of energy and other nutrients in lunches served by ECECs and in lunchboxes, 

could indicate that providers and parents are not utilising nutrition guidance available. This is 

supported by previous studies that reported low awareness and implementation of nutrition 

guidance in ECECs and for parents(37-39). Furthermore, both parents and ECEC providers have cited 

reliance on best judgment estimates for portion sizes rather than weighing food items as 

recommended(38), a practice that is likely to contribute to overestimation of energy and nutrient 

provision(40). The recently published (2025) Early years foundation stage (EYFS) nutrition guidance 

includes some portion size recommendations(41) which may promote better portion size practices in 

ECECs.   

We found that all lunches exceeded recommendations for free sugars, with lunchboxes containing 

over five times the recommendation. The National Diet and Nutrition Survey (NDNS) reported 

greater compliance to the free sugar recommendation, reporting 27% of children aged 18 months to 

3 years met the recommendation, compared to 8% and 23% (served and consumed) in our study(6). 

The differences in compliance could be attributed to the data collection method, as the NDNS 

utilises a 24-hour dietary recall method, completed by parents/carers across four days, whereas our 

study used the RFPM to capture data for one meal occasion. 24-hour dietary recall can also be 

subject to bias resulting in an underestimation of sugar consumption(42). The NDNS reported 

notably lower compliance for children aged 4-to 10 years (8% compliance), indicating that 



generally free sugar consumption in children in the UK does not meet recommendations(6). The high 

free sugar consumption observed for children in England has concerning health implications, such 

as increased risk of overweight and obesity and dental caries(43). Additionally, the low compliance 

reinforces the need for Government strategies targeting HFSS foods in ECECs(41), as well as 

broader public health initiatives such as restricting promotions of HFSS and the Soft Drinks Levy(44, 

45).  

This study found limited evidence of differences in the dietary quality of ECEC provided lunches 

across deprivation levels, however there was evidence that served lunchboxes in the most deprived 

areas had lower dietary quality than lunchboxes in the least deprived areas. This was consistent with 

previous studies that found lunchboxes in the most deprived areas contained more free sugars and 

less fibre, and more commonly contained cakes and biscuits than lunchboxes in the least deprived 

areas(15, 17). Although greater deprivation is generally associated with poorer dietary quality in 

children(13), there is evidence of greater adherence to recommended feeding practices in ECECs in 

the most deprived areas(20). The limited evidence of differences found in this study highlights the 

importance of ECEC as a source of healthy food provision for early years children across all 

deprivation levels, and the impact of increasing lunchbox provision (due to childcare funding 

changes) could have on children’s diets in the most deprived areas. Universal provision of ECEC 

lunches for all children could therefore help reduce health-related inequalities.  

We found that the majority of food waste was from fruit and vegetables. This was similarly 

observed in previous research from preschools in the USA(18). A cost analysis of foods in the UK 

identified that fruit and vegetables were the most expensive food group (£ per 100kcal), with bread 

and other starchy carbohydrates as the least expensive(46). ECECs and parents may therefore be 

inclined to decrease provision of fruit and vegetables to reduce waste and costs due to rising costs 

of living(47), and in doing so, cause a reduction in dietary quality.  

Our analysis also identified that there was greater waste of starchy carbohydrates and proteins from 

lunchboxes than ECEC provided lunches. It is important to consider that this food waste may not 

ultimately be wasted, as leftover food could be returned in the lunchbox and consumed at a later 

time. This is likely, as we know that parents may pack surplus food in lunchboxes to cater to child 

preferences with anticipation that some will be returned(48), and rely on packaged foods, often 

energy-dense and UPF, that will not perish(49), contributing to the higher energy provision and lower 

dietary quality observed for lunchboxes. 

Implications 

Research  



The poorer dietary quality observed for lunchboxes in comparison to ECEC provided lunches 

highlights a need for intervention to improve dietary quality in lunchboxes. However, interventions 

targeting ECECs and parents providing lunchboxes have shown limited success at improving 

nutritional outcomes(21, 50). Future research should therefore explore how population level strategies 

such as universal meal provision could be effectively implemented in ECECs in England to improve 

dietary quality, focusing on ECECs in the most deprived areas to ensure future interventions and 

governmental strategies benefit children experiencing dietary inequalities. Future research should 

also investigate why there were differences in served and consumed lunches in ECECs and how this 

impacts food wasted.  

The introduction of the EYFS nutrition guidance for ECECs could be key in improving guidance 

adherence and dietary quality of lunches served in ECECs, although future research is needed to 

evaluate its effectiveness and explore barriers to implementation and compliance. 

Policy 

Our findings showing poor dietary quality, reflected by a lower EDS score, in lunchboxes from the 

most deprived areas emphasises the importance of lunches provided by ECECs as an opportunity to 

reduce health inequalities for children. Sources of grey literature have indicated that sending a 

lunchbox is often more cost-effective for parents than paying ECEC consumable fees(51). The recent 

funding changes to ECECs, as well as the rising cost of food, will only exacerbate the costs to 

settings to provide lunches, potentially driving an increase in lunchboxes and thus a reduction in 

dietary quality provision in ECECs.  Furthermore, the EYFS nutrition guidance provides limited 

information for ECECs on managing food brought in from home and does not provide specific 

guidance for parents(41), indicating a need for more support for ECECs and parents to deliver 

lunchboxes that meet dietary requirements.  

The need for greater adherence to dietary recommendations in ECECs and by parents was evident 

in these analyses. The recent EYFS nutrition guidance could promote better adherence in ECECs; 

however, the effectiveness is likely to be limited by factors such as lack of nutrition training in 

ECECs, funding, and staff shortages(11, 20). Additionally, the guidance is not enforced or monitored 

by the Department for Education or ECEC inspectorates, which could contribute to the lack of 

adherence. Greater levels of enforcement, increased support and funding for ECECs would be 

beneficial to promote better guidance adherence.  

Strengths and limitations 

One main strength of this study was the creation of the EDS as a measure of dietary quality for 

meals served and consumed in ECECs. This score is, to the best of our knowledge, the first dietary 



quality score to combine nutrient recommendations for early years children (aged 4 to-6 years) and 

food group recommendations from the EYFS nutrition guidance for ECECs. The EDS can be used 

in future research as a comprehensive measure of dietary quality for early years and can be adapted 

for international guidance to widen its impact. Another strength of this research is the inclusion of 

consumption and waste data in the analyses, which are under-studied in research and provide 

greater insight into how provision translates to consumption and waste. Additionally, the use of 

RFPM for data collection ensured nutrient estimations were subjected to limited bias and had high 

accuracy. The inclusion of three areas in England (Somerset, Swindon, Sandwell) with varying 

demographic and deprivation profiles is another strength of this study, as this more accurately 

captured the food served, consumed, and wasted in ECECs in England, in comparison to previous 

studies that have focused on a singular region of England(14, 20).  

This study also had several limitations. For example, the binary nature of the EDS reduced the 

sensitivity of the score, and the fixed weighting of each category may not accurately represent the 

importance of each category. Future versions of the EDS could improve the sensitivity and scope of 

the score by increasing the number of nutrient and food group categories and reducing the use of 

binary thresholds. Another limitation of the study was the exclusion of other mealtimes and snacks 

provided by ECECs, as lunchboxes may be more likely to include food for all mealtimes rather than 

just food for lunchtime, potentially resulting in an overestimation of lunchboxes relative to ECEC 

lunches. Additionally, the lower provision and consumption of dairy for ECEC provided lunches 

could be attributed to the exclusion of snacks or breakfast, which may be more likely to contain 

dairy products(52). 

Conclusion 

In conclusion, this study found that lunches served by ECECs and in lunchboxes generally did not 

meet most nutrient and food group recommendations. Consumed lunches were more aligned with 

recommendations, but still contained excess free sugars and protein, and were deficient in fibre. 

Additionally, the majority of food wasted was fruit and vegetables, contributing to the inadequate 

dietary quality intake. We found that lunchboxes had poorer dietary quality in comparison to ECEC 

provided lunches, with notably poorer quality in lunchboxes from the most deprived areas; this 

highlights the importance of ECEC provided lunches as a source of nutrition and emphases the risk 

that increasing reliance on lunchboxes may have on the diet of early years children. Future research 

should explore population level solutions such as universal meal provision for ECECs and the 

effectiveness of the EYFS nutrition guidance in improving the dietary quality of lunches in ECECs.  
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