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Abstract: Meals served to children should not only satisfy hunger and taste preferences but also be
nutritionally adequate. Nutrition in early childhood is critical, as children spend a significant portion
of their day in kindergarten or preschool, making these settings key contributors to their overall
dietary intake. With the rising prevalence of nutrition-related health conditions among children, early
interventions are essential for developing and establishing lifelong healthy eating habits. This study
assessed the nutritional value and quality of children’s diets in two distinct settings: kindergartens in
Wroclaw, Poland, and preschools in Sydney, Australia, evaluating their alignment with the planetary
health diet. The research analysed 10-day menu cycles from five kindergartens in Wroclaw and
the contents of lunchboxes from five preschools in Sydney’s Upper North Shore area. A total of
100 menus were reviewed in Poland, while 100 children’s lunchboxes were assessed in Australia.
Different analytical methods were employed: the Diet 6D software program for the Polish menus
and the Food Consumption Score for the Australian lunchboxes. Both methods revealed dietary
imbalances, such as excessive intake of protein, vitamin A, salt, and sugar, alongside deficiencies
in calcium, vitamin C, and vitamin D. The study concluded that children’s diets should adhere to
nutritional guidelines, meeting both Polish and Australian standards, and align with the principles
of the planetary health diet. To achieve this, nutritional education is essential for kindergarten staff in
Poland, while targeted educational interventions are needed for parents and children in both Poland
and Australia, promoting health and environmental sustainability through better nutrition.

Keywords: child; diet; kindergarten; menus; nutrition; planetary diet; social marketing intervention

1. Introduction

Adequate childhood nutrition is crucial for future health, supporting growth, proper
bodily function, and a strong immune system while helping to prevent obesity and reduce
the risks of chronic diseases from an early age [1]. Health-related habits, including reg-
ular exercise and good nutrition, developed during childhood offer lasting benefits and
significantly contribute to overall health in adulthood [2,3]. Therefore, meals served to
children not only satisfy hunger and taste preferences but also provide high nutritional
value, exposing them to a variety of food products from different food groups and fostering
sustainable dietary patterns. As children grow, these patterns can promote optimal health
and reduce environmental impact [4].

While kindergarten nutrition does not cover the entire day, it plays an important role in
fulfilling a significant portion of children’s daily dietary needs. Given that children typically
spend 7–8 h a day in kindergarten [5,6], it is expected that preschool nutrition should
provide approximately 75% of a child’s daily energy and nutritional requirements [6,7].
Ensuring proper nutrition during this time is essential for children’s health and helps
mitigate the risk of health issues later in life. The nutrition provided should adhere
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to established dietary recommendations, meeting the necessary standards to ensure all
necessary nutrients are included [8]. Early-childhood nutritional interventions, such as
school meal programs and hands-on approaches (e.g., cooking classes or food education),
have been shown to lead to significant improvements in cognitive, behavioural, health, and
academic outcomes [9].

In Poland, nutritional standards are guided by several benchmarks including the
Estimated Average Requirement (EAR), which meets the needs of 50% of the population,
and the Recommended Dietary Allowance (RDA), which covers nearly all individuals.
When data are insufficient to establish the EAR or RDA, Adequate Intake (AI) is used.
AI is determined based on the average nutrient intake observed in a specific population
group [8]. The Upper Safe Level (USL) indicates the maximum intake level of a nutrient
unlikely to cause adverse health effects. For children, who are particularly vulnerable to
nutrient excesses, meals should be planned according to the RDA (or AI where the RDA
is unavailable) [10] to ensure the nutritional needs of nearly all children in the group are
met. Energy requirements are generally determined by the EAR, reflecting average energy
needs regardless of age [10].

According to the Australian dietary guidelines, children should consume a diverse
range of foods from all five food groups: different types and colours of vegetables, fruits,
grains, proteins, and dairy, while minimizing the intake of foods high in saturated fat, added
salt, and sugar, and focusing on drinking plenty of water and avoiding sugary and fizzy
drinks [11]. As primary food providers, parents play a crucial role in selecting nutritious
foods and preparing healthy meals for their children’s lunchboxes. By encouraging regular
consumption of these healthy choices, parents help establish the foundation for lifelong
healthy eating habits. Research also highlights that caregiver involvement in supporting
and modelling healthy food behaviours is essential for fostering these habits in children [12].

1.1. Planetary Health Diet

In 2019, the EAT–Lancet Commission, a consortium of experts from 16 countries, re-
leased a landmark report introducing the concept of “planetary health” and the “planetary
health diet”, also known as the EAT–Lancet diet (see Figure 1). This report emphasized the
critical role that diets play in both human health and environmental sustainability, advo-
cating for a unified global approach to transforming food systems. The planetary health
diet not only links dietary patterns to human health and the environmental sustainability
of the planet but also provides guidelines for daily consumption ranges across different
food groups. This diet aims to optimize human health while considering environmental
impact [13]. It is characterized by a high intake of plant-based foods—such as whole grains,
fruits, vegetables, nuts, and legumes—paired with low amounts of animal products and
refined grains. The diet is designed to be flexible, accommodating local and individual
circumstances, traditions, and dietary preferences [14].

The EAT–Lancet planetary health diet has sparked important discussions around the
feasibility of achieving equitable dietary transformation across diverse populations and
food system contexts [11,15]. It also opens opportunities for international and national
commitments to policy measures and actions aimed at making healthy and sustainable
foods more available, accessible, and affordable. A diet rich in plant-based foods and
lower in animal products offers both improved health and environmental benefits [13].
For those involved in preschool nutrition, the adoption of a planetary diet is particularly
important [10]. Kindergarten staff should educate children on what constitutes a “healthy”
plate, emphasizing that diet is a crucial component of good health. Additionally, it has
become increasingly important to teach children about the environment and climate change
impacts of their food choices.
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Figure 1. EAT–Lancet planetary health diet, adapted from the EAT–Lancet Report, Willett at al., 2019 
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ents, weakening children’s immune systems. For instance, a diet lacking in vitamin A can 
impair vison and increase the risk of blindness [16]. Ensuring that children meet their nu-
trient needs early in life can be challenging, especially as they may be unfamiliar with the 
taste and benefits of many nutritious foods. However, in countries like Poland and Aus-
tralia, where parents generally have access to a variety of age-appropriate foods, it should 
not be difficult to provide proper nutrition for their children. 

Unfortunately, nutrition in Polish kindergartens often falls short of meeting these 
nutritional requirements, with many institutions not adhering to proper dietary guide-
lines [6,17]. 

Attention is primarily drawn to the excessive intake of protein, vitamin A, and salt, 
along with deficiencies in calcium and vitamin D [6,18]. Additional irregularities include 
a lack of vegetables and fruit in meals, excessive use of sugar and sweeteners in beverages, 
infrequent inclusion of fish, and an over-reliance on fried dishes throughout the week 
[6,10]. 

In Australia, food provision is not centralized, and kindergartens do not provide 
meals as they do in Poland. The nutritional quality of food is similarly impacted because 
the responsibility largely falls on families to supply food from home. This leads to 

Figure 1. EAT–Lancet planetary health diet, adapted from the EAT–Lancet Report, Willett at al.,
2019 [13].

1.2. Meeting Nutritional Requirements

Poor diets in early childhood can lead to deficiencies in essential vitamins and nu-
trients, weakening children’s immune systems. For instance, a diet lacking in vitamin A
can impair vison and increase the risk of blindness [16]. Ensuring that children meet their
nutrient needs early in life can be challenging, especially as they may be unfamiliar with
the taste and benefits of many nutritious foods. However, in countries like Poland and
Australia, where parents generally have access to a variety of age-appropriate foods, it
should not be difficult to provide proper nutrition for their children.

Unfortunately, nutrition in Polish kindergartens often falls short of meeting these
nutritional requirements, with many institutions not adhering to proper dietary guide-
lines [6,17].

Attention is primarily drawn to the excessive intake of protein, vitamin A, and salt,
along with deficiencies in calcium and vitamin D [6,18]. Additional irregularities include a
lack of vegetables and fruit in meals, excessive use of sugar and sweeteners in beverages,
infrequent inclusion of fish, and an over-reliance on fried dishes throughout the week [6,10].

In Australia, food provision is not centralized, and kindergartens do not provide meals
as they do in Poland. The nutritional quality of food is similarly impacted because the
responsibility largely falls on families to supply food from home. This leads to significant
variation in food quality across preschools and early-childhood centres. The meals often fail
to meet national dietary recommendations for both quality and quantity, adversely affecting
the well-being of toddlers and preschoolers [19]. Common issues include insufficient and
inappropriate food, often consisting of low-cost, high-carbohydrate options with minimal
protein and high levels of saturated fat [19]. This inadequate nutrition not only fails to
support proper brain function and overall health but can also negatively impact children’s
behaviour throughout the day.

This study aimed to assess children’s diets in five state kindergartens (A, B, C, D, and
E) in the Wroclaw district, Poland, and five private preschools (F, G, H, I, and J) in the
Upper North Shore area of Sydney, Australia. By observing and analysing 10-day menus,
the research sought to compare the meals served in these institutions and evaluate their
compliance with planetary health diet nutritional requirements. The study focused on three
key areas using different assessment methods: (1) estimating the energy and nutritional
value of the diets in the selected kindergartens in Poland; (2) assessing the frequency and
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intake of specific foods and nutrients in the preschools in Australia; and (3) evaluating the
incorporation of planetary health diet principles into the meals provided in both countries
to identify whether there are similar nutritional challenges shared between them.

2. Materials and Methods
2.1. Data

Data were collected in 2022 in Poland and in May 2023 in Australia. The methods of
collection are described below.

2.1.1. Polish Segment

This study evaluated menus from five randomly selected state preschools (A, B,
C, D, and E) located in the Wroclaw district, Poland. In each kindergarten, children
aged 4–6 were divided into 5 and 7 groups, with each group consisting of approximately
25 children. The selection process was based on a lottery-style random draw. This method
involved first assigning a unique number to each state preschool within the dataset. Then,
a predetermined number of preschools were selected by randomly drawing numbers from
the pool. This approach ensured that every preschool in the dataset had an equal chance of
being chosen, thereby reducing bias and making the selection process fair and objective
for the study. In this way, all preschools, regardless of their characteristics, had the same
probability of being included. The total, 806 children aged 4–6 years, who benefited from
preschool nutrition, were included in this study. The selected kindergartens in the Wroclaw
district offered three daily meals: breakfast, lunch, and afternoon tea. The menus were
analysed over a ten-day period, detailing the specific products used and their weights. The
analysis excludes part-time facilities due to fewer meals being offered, as well as preschools
attended by younger children and those that relied on external catering services.

All kindergartens had on-site kitchens where meals were prepared. The study evalu-
ated 10-day menus from both the winter and spring seasons in each of the five Wroclaw
kindergartens. In total, 100 menus were analysed, with 50 menus from each season. Por-
tion sizes were estimated based on the quantity of products, meals, and drinks specified
in grams on the menus. For the purpose of the analysis, it was assumed that children
consumed all of the meals served.

The Diet 6D software [20] was used to calculate the energy value and nutrient content
of the meals. This analysis included protein, fat, carbohydrates (including glucose, fructose,
sucrose, lactose, and starch), fibre, vitamins (thiamine (B1), riboflavin (B2), niacin (B3), pyri-
doxine (B6), and vitamins A, C, D, and E), minerals (sodium (Na), potassium (K), calcium
(Ca), phosphorus (P), magnesium (Mg), iron (Fe), zinc (Zn), copper (Cu), and manganese
(Mn)), cholesterol, fatty acids (saturated, monounsaturated, and polyunsaturated), and salt.
The results were then compared with the applicable standards and recommendations for
children aged 4–6 years [8].

The energy standard was based on the Estimated Energy Requirement (EER), with a
daily energy intake of 1400 kcal assumed according to established guidelines [8]. Reference
Intake ranges for fat and carbohydrates were expressed as a percentage of total energy
requirements. Standards for protein, selected minerals (calcium, phosphorus, magnesium,
iron, zinc, and copper), and vitamins (thiamine, riboflavin, niacin, pyridoxine, and vitamins
A and C) were aligned with the Recommended Dietary Allowance (RDA). For other nutri-
ents, such as sodium, potassium, manganese, vitamins D and E, fibre, and polyunsaturated
fatty acids (PUFA n-3, PUFA n-6), Adequate Intake (AI) standards were applied.

The norm for preschool nutrition was set at 75% of the daily recommended energy and
nutrient intake for children aged 4–6. Total preschool consumption values that deviated by
±10% from the standard were considered acceptable. The content of vitamins (A and B6)
and minerals (Mg, Zn, and Cu) was also compared to 75% of the tolerable upper intake
level (UL) as proposed by the European Food Safety Authority [21].
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Additionally, each facility was evaluated on the implementation of planetary health
diet principles, including the emphasis on wholegrain cereals, legumes, and nuts, and the
restriction of meat in the meals provided.

2.1.2. Australian Segment

For the Australian segment of the study, data were collected from five preschool
kindergartens (F, G, H, J, and K) located in the Upper North Shore area of Sydney, New
South Wales (NSW). The Australian preschools were chosen using a lottery-style random
draw, similar to the Polish preschool selection, ensuring that each preschool had an equal
probability of being included in the sample. This study marks the first assessment of
preschool nutrition in these preschool institutions (caring for children from 8 a.m. to
3 p.m.). In line with the Australian government-approved education system, preschool
kindergartens play a key role in preparing children for school.

For children aged 4–8 years, the Australian guidelines recommend a daily intake of
1½ servings of fruit, 4½ servings of vegetables, 1½ to 2 servings of dairy, 4 servings of
grains, and 1½ servings of lean meats, eggs, nuts, seeds, or legumes [11]. This observational
study aimed to measure the frequency of food and beverage consumption in the preschool
setting, with a focus on lunches and morning tea snacks. Over a 10-day period, the
contents of 100 lunchboxes were observed during morning tea and lunch times across five
randomly selected preschool groups—one group from each selected kindergarten. Each
group comprised 20 children aged 3–5 years. The research was conducted solely through
distant observations of the children’s lunchbox contents, with no direct interaction with
the children.

During the observation, information was recorded about the food content of each
child’s lunchbox menu during morning tea and lunch. Unlike in Poland, where kinder-
gartens provide meals through a centralized system, in Australia, the system requires
parents to prepare and pack their child’s food at home to be consumed at designated times
of the day, namely morning tea and lunch. Despite the lack of centralized food prepara-
tion, the New South Wales Education guidelines recommend providing healthy food that
children will enjoy and eat, with an emphasis on promoting healthy eating habits [22].
Additionally, preschool management often provides food recommendations, primarily
focused on food allergies. For instance, parents are advised not to pack nuts in lunchboxes
to prevent accidental food sharing between their child and another child with a nut allergy,
thus avoiding potential adverse health reactions.

2.2. Statistical Analysis

Two different methods were used for the quantitative data collection and analysis,
aiming to identify dietary patterns and evaluate their compliance with planetary health
diet nutritional requirements.

2.2.1. Polish Segment

The quantitative analysis of the menus was conducted using the Dieta 6 software pro-
gram. A two-way analysis of variance (ANOVA) was employed to assess variations in the
energy value and nutrients content of the Polish preschool menus. This analysis considered
factors such as the specific kindergarten, season (winter or spring) and interactions between
these factors. When a significant main effect or interaction was detected, the mean values
were further examined using Tukey’s multiple range test to determine specific differences.
The results were presented as the mean ± standard deviation. The experimental data
were analysed using Statistica version 13.3 [23], with differences considered significant at a
probability level < 0.05.

2.2.2. Australian Segment

A quantitative Food Frequency Questionnaire (FFQ) was used to record and assess the
food consumption frequency of Australian preschoolers [24]. The FFQ method provided
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data on the usual intake of specific foods and nutrients consumed by the preschoolers,
offering a more valid indicator of the relationship between their dietary patterns and
health outcomes. Unlike the Polish segment of the study, this method did not aim to
capture the energy values and nutrient content of the foods consumed. It was simply
intended to capture whether the foods consumed are in line with the planetary health diet
nutritional requirements.

2.3. Ethical Statement

Ethical review and approval were waived for this study in Poland as the research
was based on an evaluation of the preschool menus based on the computer program
Diet 6D. The Australian part of the study was covered by the ethical approval of the
research obtained in Australia by the Curtin University Human Research Ethics Committee
(approval number: HRE2022-0041), in accordance with the National Statement on Ethical
Conduct in Human Research, 2007.

3. Results
3.1. Polish Kindergartens

The analysis of variance showed that manganese, vitamin B2, niacin, vitamin C,
vitamin E, glucose, sucrose, fructose, lactose, fibre, PUFA n-3, PUFA-n-6, and the PUFA
n-6/n-3 ratio were significantly affected by kindergarten type (p < 0.05). The seasonal factor
was not significant for any nutrients, and a two-way interaction was observed only for
glucose and fructose (Table 1). The energy value, protein, fat, and carbohydrate content
of the meals did not differ significantly by preschool and season (Table 1). However,
kindergarten D had excessive energy intake in winter (Table 2), exceeding 75% of Estimated
Energy Requirement (EER), and protein levels across all institutions were double the
Recommended Dietary Allowance (RDA) (Table 2).

Table 1. Mean values (± standard deviation) of energy value and nutrient content in the Polish
preschool menus.

Energy
Season (S)

Kindergarten (K) Significance Effects

and Nutrients A B C D E K S K × S

Energy [kcal] Winter 1031.88 ab ± 152.7 1041.28 ab ± 188.9 995.71 a ± 130.3 1159.86 b ± 159.8 1107.8 ab ± 112.3 ns ns ns

Spring 1002.00 ab ± 172.5 978.97 a ± 53.5 1016.76 ab ± 118.3 1147.99 b ± 66.8 997.05 ab ± 172.7

Protein [g] Winter 36.67 ± 8.4 37.14 ± 7.7 38.54 ± 13.4 39.86 ± 8.1 41.24 ± 7.1 ns ns ns

Spring 36.41 ± 9.8 34.33 ± 4.8 40.59 ± 9.7 40.63 ± 8.3 41.50 ± 10.9

Fat [g] Winter 25.35 ± 8.5 25.15 ± 5.2 23.36 ± 6.2 28.74 ± 9.1 31.81 ± 6.9 ns ns ns

Spring 25.06 ± 4.5 26.98 ± 5.1 24.14 ± 6.4 28.45 ± 8.4 26.18 ± 9.7

Carbohydrates [g] Winter 172.28 ± 24.8 174.23 ± 38.0 165.70 ± 26.8 194.21 ± 27.8 170.43 ± 16.6 ns ns ns

Spring 165.66 ab ± 31.1 156.72 ± 14.5 166.13 ± 13.9 189.28 ± 19.4 155.54 ± 27.69

Sodium [mg] Winter 2113.87 ± 684.4 1755.03 ± 346.1 2096.78 ± 586.3 2117.7 ± 441.6 2121.5 ± 487.9 ns ns ns

Spring 1783.96 ± 386.69 1622.01 ± 521.9 1918.75 ± 445.9 2096.57 ± 518.9 1959.64 ± 661.9

Potassium [mg] Winter 1967.86 ± 354.1 1751.15 ± 285.8 1825.04 ± 301.1 2203.17 ± 410.2 2054.52 ± 556.6 ns ns ns

Spring 2203.14 ± 454.8 1736.21 ± 307.3 1923.27 ± 307.3 2136.21 ± 245.0 1729.14 ± 396.8

Calcium [mg] Winter 309.14 ± 174.7 361.80 ± 128.4 367.27 ± 144.4 433.97 ± 114.5 450.12 ± 98.7 ns ns ns

Spring 368.82 ± 150.0 414.75 ± 92.7 363.57 ± 145.2 505.93 ± 131.8 434.44 ± 260.6

Phosphorus [mg] Winter 595.00 ± 145.7 722.67 ± 189.7 632.06 ± 190.1 727.18 ± 163.1 696.43 ± 129.2 ns ns ns

Spring 593.25 ± 183.80 661.38 ± 111.3 714.01 ± 111.7 738.31 ± 157.7 679.97 ± 208.6

Calcium/Phosphorus Winter 0.50 ± 0.17 0.51 ± 0.14 0.59 ± 0.18 0.60 ± 0.13 0.65 ± 0.11 ns ns ns

Spring 0.61 ± 0.14 0.62 ± 0.07 0.51 ± 0.13 0.69 ± 0.11 0.62 ± 0.13

Magnesium [mg] Winter 178.40 ± 49.39 199.64 ± 52.19 152.90 ± 31.63 192.36 ± 39.41 184.68 ± 48.53 ns ns ns

Spring 176.82 ± 52.75 177.17 ± 38.00 203.97 ± 78.44 188.08 ± 37.67 182.64 ± 50.60



Foods 2024, 13, 3536 7 of 24

Table 1. Cont.

Energy
Season (S)

Kindergarten (K) Significance Effects

and Nutrients A B C D E K S K × S

Iron [mg] Winter 6.45 ± 1.03 6.46 ± 1.70 5.57 ± 1.14 7.81 ± 1.58 5.90 ± 0.96 ns ns ns

Spring 6.36 ± 1.61 6.03 ± 1.32 6.33 ± 1.06 6.38 ± 1.03 6.32 ± 1.45

Zinc [mg] Winter 5.15 ± 1.81 5.40 ± 1.34 4.58 ± 1.24 5.48 ± 1.16 4.98 ± 0.84 ns ns ns

Spring 4.78 ± 1.21 5.02 ± 0.88 5.22 ± 1.79 6.77 ± 1.73 4.91 ± 1.18

Copper [mg] Winter 0.85 ± 0.21 0.77 ± 0.15 0.68 ± 0.11 0.90 ± 0.18 0.75 ± 0.26 ns ns ns

Spring 0.82 ± 0.24 0.79 ± 0.15 0.82 ± 0.25 0.87 ± 0.19 0.72 ± 0.21

Manganese [mg] Winter 2.52 a ± 0.55 3.03 a ± 0.66 1.90 b ± 0.43 3.58 c ± 0.89 2.74 a ± 0.58 *** ns ns

Spring 2.39 ± 0.54 2.62 ± 0.31 2.25 ± 0.79 2.83 ± 0.91 2.24 ± 0.83

Vitamin B1 [mg] Winter 0.68 ± 0.29 0.66 ± 0.24 0.54 ± 0.18 0.69 ± 0.22 0.66 ± 0.13 ns ns ns

Spring 0.64 ± 0.19 0.56 ± 0.12 0.62 ± 0.28 0.69 ± 0.18 0.55 ± 0.17

Vitamin B2 [mg] Winter 0.82 ± 0.35 0.91 ± 0.17 0.90 ± 0.37 1.11 ± 0.34 0.93 ± 0.13 * ns ns

Spring 0.85 ab ± 0.34 0.88 ab ± 0.20 0.87 ab ± 0.22 1.14 a ± 0.21 0.82 b ± 0.22

Niacin [mg] Winter 8.89 ab ± 3.07 6.47 a ± 1.56 6.08 a ± 1.83 9.73 b ± 3.76 9.87 b ± 3.69 ** ns ns

Spring 8.09 ab ± 1.97 5.55 a ± 1.53 8.45 b ± 3.06 9.07 b ± 2.71 6.57 ab ± 2.13

Vitamin C [mg] Winter 78.71 ab ± 21.16 47.62 a ± 21.65 61.45 a ± 31.88 73.21 ab ± 25.97 100.86 b ± 25.85 ** ns ns

Spring 91.08 ab ± 30.48 60.19 a ± 21.11 72.51 ab ± 27.00 105.17 b ± 72.78 91.90 ab ± 57.21

Vitamin A [µg] Winter 813.60 ± 331.51 758.96 ± 471.01 914.68 ± 548.43 1650.41 ± 877.42 1081.20 ± 592.62 ns ns ns

Spring 1011.72 ± 370.74 613.99 ± 384.36 652.89 ± 193.76 1010.04 ± 180.27 893.34 ± 168.92

Vitamin E [mg] Winter 3.37 ab ± 0.64 4.80 b ± 1.51 2.87 a ± 0.67 4.86 b ± 1.44 4.57 b ± 2.89 ** ns ns

Spring 4.18 a ± 1.02 4.16 ab ± 1.54 3.58 a ± 1.39 4.98 b ± 1.54 3.94 ab ± 1.43

Vitamin B6 [mg] Winter 1.07 ± 0.31 1.02 ± 0.18 0.95 ± 0.31 1.09 ± 0.32 1.04 ± 0.41 ns ns ns

Spring 1.13 ± 0.36 0.84 ± 0.28 1.10 ± 0.32 1.17 ± 0.31 0.94 ± 0.24

Vitamin D [µg] Winter 1.01 ± 0.96 1.02 ± 0.38 1.34 ± 0.69 0.95 ± 0.68 1.26 ± 0.88 ns ns ns

Spring 0.66 ± 0.24 0.96 ± 0.66 1.01 ± 0.60 0.89 ± 0.61 0.84 ± 0.55

Glucose [g] Winter 9.02 A ± 2.97 5.31 ± 1.98 6.92 ± 1.45 7.98 ± 1.74 5.54 ± 2.94 *** ns *

Spring 12.98 Ba ± 4.63 5.41 b ± 1.77 6.80 b ± 2.56 8.02 b ± 3.41 4.27 b ± 1.86

Sucrose [g] Winter 39.21 ab ± 11.04 41.21 ab ± 10.38 44.31 a ± 14.46 49.11 a ± 8.60 30.49 b ± 14.60 *** ns ns

Spring 37.00 ab ± 8.67 43.55 a ± 11.46 46.42 a ± 14.28 42.75 a ± 10.23 29.46 b ± 19.16

Fructose [g] Winter 10.42 Aa ± 3.16 8.91 ab ± 1.84 9.51 ab ± 3.51 9.76 ab ± 2.33 6.55 b ± 2.74 *** ns *

Spring 14.83 Bb ± 4.92 7.45 ab ± 1.96 8.21 ab ± 4.78 10.26 b ± 4.77 5.66 a ± 2.05

Lactose [g] Winter 3.40 a ± 3.04 6.92 ab ± 2.91 6.30 ab ± 4.15 8.01 b ± 3.67 9.00 b ± 3.55 *** ns ns

Spring 6.01 ± 3.97 8.17 ± 2.09 6.76 ± 3.27 11.93 ± 3.70 6.70 ± 4.59

Starch [g] Winter 82.94 ± 18.39 87.27 ± 34.01 69.74 ± 21.83 83.46 ± 23.11 75.58 ± 19.05 ns ns ns

Spring 67.11 ± 20.20 68.91 ± 14.44 69.23 ± 26.94 86.64 ± 10.71 75.16 ± 22.27

Fiber [g] Winter 16.33 ab ± 1.56 15.11 ab ± 3.65 14.99 ab ± 3.21 17.56 a ± 3.00 12.44 b ± 3.43 ** ns ns

Spring 18.12 a ± 3.04 14.13 b ± 2.56 13.87 b ± 5.23 13.89 b ± 2.34 13.08 b ± 3.96

Cholesterol [mg] Winter 111.56 ± 31.96 133.46 ± 87.45 154.66 ± 64.96 171.07 ± 98.65 149.24 ± 40.64 ns ns ns

Spring 103.49 ± 31.70 155.34 ± 91.65 126.37 ± 67.21 118.23 ± 52.47 147.59 ± 97.23

SFA [g] Winter 11.20 ± 3.37 10.82 ± 3.00 11.50 ± 3.90 13.85 ± 4.27 14.22 ± 3.53 ns ns ns

Spring 11.94 ± 2.27 12.63 ± 2.41 10.87 ± 5.37 13.69 ± 4.77 11.58 ± 3.08

MUFA [g] Winter 8.51 ± 2.99 7.63 ± 2.05 7.43 ± 2.24 9.09 ± 3.76 9.46 ± 2.36 ns ns ns

Spring 8.88 ± 2.02 8.52 ± 2.07 8.06 ± 2.16 9.15 ± 2.97 8.97 ± 4.68

PUFA [g] Winter 3.24 ± 1.26 4.44 ± 1.35 2.29 ± 0.59 3.45 ± 0.67 4.12 ± 1.58 ns ns ns

Spring 2.39 ± 0.25 3.58 ± 1.10 3.01 ± 1.41 3.36 ± 0.69 3.36 ± 1.67

PUFA/SFA Winter 0.30 ± 0.19 0.46 ± 0.28 0.20 ± 0.05 0.26 ± 0.07 0.33 ± 0.46 ns ns ns

Spring 0.21 ± 0.04 0.29 ± 0.08 0.32 ± 0.19 0.27 ± 0.11 0.28 ± 0.08

PUFA n-3 [g] Winter 0.44 ± 0.13 0.40 ± 0.18 0.45 ± 0.16 0.56 ± 0.20 0.65 ± 0.47 ** ns ns

Spring 0.49 ab ± 0.12 0.42 a ± 0.18 0.44 ab ± 0.13 0.59 ab ± 0.22 0.69 b ± 0.39
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Table 1. Cont.

Energy
Season (S)

Kindergarten (K) Significance Effects

and Nutrients A B C D E K S K × S

PUFA n-6 [g] Winter 2.79 ± 1.36 4.03 ± 1.30 1.84 ± 0.49 2.89 ± 0.54 3.48 ± 2.24 * ns ns

Spring 1.85 ± 0.30 3.16 ± 1.08 2.57 ± 1.39 2.77 ± 0.70 2.67 ± 1.32

PUFA n-6/n-3 Winter 7.81 ab ± 7.85 11.40 a ± 3.23 4.28 b ± 1.29 5.47 b ± 1.55 5.26 b ± 2.27 ** ns ns

Spring 4.00 ± 1.24 8.35 ± 4.02 6.03 ± 3.35 5.31 ± 2.16 4.07 ± 1.07

Salt [g] Winter 5.29 ± 1.71 4.39 ± 0.87 5.24 ± 1.46 5.30 ± 1.10 5.31 ± 1.22 ns ns ns

Spring 4.46 ± 1.48 4.06 ± 1.03 4.79 ± 1.11 5.25 ± 1.30 4.53 ± 1.44

Significant effects: *** p < 0.001; ** 0.001 ≤ p < 0.01; * 0.01 ≤ p < 0.05; ns—not significant; K—kindergarten;
S—season. a, b: means. Different letters in the same row indicate differences at p < 0.05 between kindergartens. A,
B: means with different letters in the same column differ at p < 0.05 between seasons. SFA—saturated fatty acids;
MUFA—monounsaturated fatty acids; PUFA—polyunsaturated fatty acids.

Table 2. Energy and nutrients in preschool meals constitute 75% of the Polish norms and recommen-
dations [8] and the UL calculated by the EFSA [21].

Norm Realization [%]

Energy
Norm

75%
of the Daily

Requirement
Season Kindergarten

A
B C D E

and Nutrients

Energy [kcal]
1400 1 1050 1

Winter 98.27 99.17 94.83 110.46 105.50

Spring 95.43 93.24 96.83 109.33 94.96

Protein [g] 21 2 15.75 2 Winter 232.81 235.80 244.71 253.07 261.83

Spring 231.19 217.95 257.71 257.98 263.50

Fat [g] 47 3 35.25 3 Winter 71.92 71.35 66.28 81.55 90.24

Spring 72.58 76.54 68.49 80.70 74.28

Carbohydrates [g] 227.5 3 170.63 3 Winter 100.97 102.11 97.11 113.82 99.89

Spring 97.08 91.84 97.36 110.93 91.16

Sodium [mg] 1000 4 750 4 Winter 281.85 234.00 279.57 282.37 282.87

Spring 237.86 216.27 255.86 279.54 261.28

Potassium [mg] 1100 4 825 4 Winter 238.52 212.26 221.22 267.05 249.03

Spring 267.05 210.45 233.13 258.93 209.59

Calcium [mg] 1000 2 750 2 Winter 41.22 48.24 48.97 57.86 60.02

Spring 49.18 55.30 48.48 67.46 57.92

Phosphorus [mg] 500 2 375 2 Winter 158.67 192.71 168.55 193.92 185.72

Spring 158.20 176.37 190.40 196.88 181.33

Magnesium [mg] 130 2/250 5 97.5 2/187.5 5 Winter 182.98/95.2 204.76/106.5 156.81/81.54 197.30/102.6 189.41/98.5

Spring 181.35/94.3 181.71/94.5 209.21/108.8 192.91/100.3 187.33/97.4

Iron [mg] 10.0 2 7.5 2 Winter 85.97 86.14 74.29 104.17 78.71

Spring 84.84 80.36 84.38 85.04 84.28

Zinc [mg] 5.0 2/10.0 5 3.75 2/7.5 5 Winter 137.41/68.7 144.07/72.0 122.20/61.1 151.71/75.9 132.88/66.4

Spring 127.68/63.8 133.98/67.0 139.23/69.6 146.12/73.1 130.81/65.4

Copper [mg] 0.4 2/2.0 5 0.3 2/1.5 5 Winter 282.24/56.5 258.11/51.6 225.20/45.0 301.32/60.3 250.11/50.0

Spring 272.28/54.5 263.20/52.6 272.48/54.5 289.21/57.8 241.44/48.3

Manganese [mg] 1.5 4 1.13 4 Winter 223.06 a 267.79 a 168.26 b 334.90 a 242.69 a

Spring 211.62 231.98 199.10 250.05 199.00
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Table 2. Cont.

Norm Realization [%]

Energy
Norm

75%
of the Daily

Requirement
Season Kindergarten

A
B C D E

and Nutrients

Vitamin B1 [mg] 0.6 2 0.45 2 Winter 151.47 147.39 120.53 153.56 146.71

Spring 141.81 124.43 137.95 154.09 122.41

Vitamin B2 [mg] 0.6 2 0.45 2 Winter 182.69 202.35 199.53 245.81 206.45

Spring 188.46 ab 194.64 ab 193.22 ab 252.54 b 181.45 a

Niacin [mg] 8.0 2 6.0 2 Winter 147.61 ab 107.52 a 100.94 a 161.70 b 163.97 b

Spring 134.31 ab 92.14 a 140.36 b 150.70 b 109.07 ab

Vitamin C [mg] 50.0 2 37.5 2 Winter 209.89 ab 126.99 a 163.87 a 195.24 ab 268.94 b

Spring 242.88 ab 160.50 a 193.36 ab 280.46 b 245.06 ab

Vitamin A [µg] 450 2/1100 5 337.5 2/825 5 Winter 241.07/98.6 224.88/92.0 271.02/110.8 489.01/200.1 320.36/131.1

Spring 299.77/122.6 181.92/74.4 193.45/79.1 299.57/122.6 264.69/108.3

Vitamin E [mg] 6.0 4 4.5 4 Winter 74.90 ab 106.63 b 63.83 a 107.91 b 101.58 b

Spring 92.81 a 92.34 ab 79.63 a 110.66 b 87.55 ab

Vitamin B6 [mg] 0.6 2/7.0 5 0.45 2/5.25 5 Winter 217.36/20.4 243.06/19.5 247.91/18.0 220.29/20.7 216.01/19.8

Spring 240.46/21.5 249.83/16.0 199.99/20.9 260.81/22.4 208.82/17.9

Vitamin D [µg] 15.0 4 11.25 4 Winter 8.96 9.11 11.90 8.44 11.20

Spring 5.91 8.53 8.97 7.95 7.44

Glucose [g]

* 10% energy
value

Winter 34.35 A 20.21 26.38 30.39 21.09

Spring 49.43 Ba 20.61 b 25.92 b 30.56 b 16.28 b

Sucrose [g] 26.25 Winter 149.37 ab 157.00 ab 168.79 b 187.10 b 116.16 a

Spring 140.95 ab 165.92 a 176.85 a 162.86 a 112.21 b

Fructose [g] Winter 39.71 Aa 33.93 ab 36.23 ab 37.19 ab 24.95 b

Spring 56.48 Ba 28.37 ab 31.28 ab 39.11 a 21.54 b

Fiber [g] 14 4 10.5 4 Winter 155.48 ab 143.90 ab 142.84 ab 167.24 a 118.51 b

Spring 172.57 a 134.56 b 132.08 b 132.31 b 124.60 b

Cholesterol [mg] 300 225 Winter 49.58 59.31 68.74 76.03 66.33

Spring 45.99 69.04 56.17 52.55 65.59

SFA [g] 15.6 11.7 Winter 95.72 92.51 98.26 118.34 121.56

Spring 102.09 107.92 92.88 116.97 98.96

PUFA n-3 [g] 1.02 4 0.77 4 Winter 57.17 51.80 58.11 73.18 83.91

Spring 63.59 ab 54.40 a 57.77 ab 76.14 ab 89.35 b

PUFA n-6 [g] 6.22 4 4.67 4 Winter 59.84 ab 86.34 a 39.35 b 61.81 ab 74.51 ab

Spring 39.61 67.77 54.93 59.31 57.27

Salt [g] 2.5 1.88 Winter 281.26 233.58 278.96 281.88 282.35

Spring 237.39 215.90 254.65 279.02 241.18

* The 10% energy value of the food ratio. 1 Estimated Energy Requirement (EER); 2 Recommended Dietary
Allowance (RDA); 3 Reference Intake ranges (RIs); 4 Adequate Intake (AI); 5 tolerable upper intake level (UL).
SFA—saturated fatty acids; MUFA—monounsaturated fatty acids; PUFA—polyunsaturated fatty acids. a, b: means
with different letters in the same row differ at p < 0.05 between kindergartens. A, B: means with different letters in
the same column differ at p < 0.05 between seasons.

In winter, the fat content of meals served in kindergarten E met recommendations,
while other kindergartens had fat levels below 75% of the recommended intake (RI). Fat is a
source of fatty acids, including essential polyunsaturated fatty acids that must be supplied
with food. Despite this, the children’s diets lacked sufficient n-6 and n-3 polyunsaturated
fatty acids (PUFAs). Additionally, saturated fatty acid levels were too high in kindergarten
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D during winter and spring, and in kindergarten E during winter (Table 2). Except for
kindergarten D, carbohydrate levels were adequate across all facilities (Table 2). Full-time
kindergarteners (7–8 h per day) should limit sucrose intake to a maximum of 26.25 g, yet
all kindergartens exceeded this recommendation (Table 2). Sucrose, primarily found in
processed foods and used as refined sugar at home, contributed to this excess. Dietary fibre
levels were above the recommended levels in every kindergarten (Table 2).

Mineral content in the children’s diets showed no significant differences based on
kindergarten or season, except for manganese. Each preschool exhibited irregularities in
mineral content, with calcium intake falling below 75% of the RDA and excess sodium,
potassium, phosphorus, magnesium, zinc, copper, and manganese levels exceeding 75%
of the RDA (Table 2). Sodium, potassium, and copper levels surpassed the standards by
more than double in all kindergartens (Table 2). Importantly, the tolerable upper intake
levels (ULs) for magnesium, zinc, and copper were not exceeded (Table 2). Iron content
was consistently below 75% of the RDA in all kindergartens, except institution D in winter,
ranging from 5.57 mg to 7.81 mg (recommended standard: 7.5 mg) (Table 1). Manganese
levels ranged from 1.90 g to 3.58 g in winter (Table 2).

Riboflavin, niacin, vitamin C, and vitamin E content varied significantly across
preschool institutions (Table 2). The analysed menus met children’s vitamin needs to
different extents. All preschool institutions showed excesses of vitamins B1, B2, B6, C,
and A (intakes above 75% of RDA) while also displaying a deficiency in vitamin D (intake
below 75% of the Adequate Intake (AI)) (Table 2). Notably, vitamin A intake exceeded
75% of the tolerable upper intake levels in winter at kindergartens D and E, as well as in
institutions A and D during spring. Niacin and vitamin E intake also varied by preschool
institution (Table 2).

All kindergartens exhibited irregularities in salt content, with menu levels ranging
from 4.06 g to 5.31 g (Table 1), exceeding the recommended intake by more than double
(Table 2). The meals served to children comprised three components: breakfast, lunch, and
afternoon tea, with appropriate intervals of 4 and 3 h between meals, respectively [9].

Feeding practices were similar across institutions. For breakfast, children typically
received bread or wheat rolls with butter, accompanied by a high-protein item (such as
eggs, sausages, or cheese) or a high-carbohydrate option (like jam or marmalade). Less
frequently, they were served milk with cornflakes or flavoured cereals (e.g., chocolate).
Breakfast was often complemented by fruit (usually an apple or banana) or vegetables
(tomato or carrot). Beverages primarily included tea, caffeine-free coffee, and occasionally
cocoa, all prepared fresh and sweetened with sugar.

The observed lunch patterns in Poland reflect a thoughtful balance of nutritional
adequacy, cultural heritage, and sensory appeal. Lunch typically included soup and a
main course. The most commonly served soups were chicken broth, tomato, potato, and
barley, all made from natural ingredients and vegetable or meat stocks. These soups pro-
vide hydration and essential nutrients, reflecting Polish culinary traditions that prioritize
locally available ingredients, such as potatoes [25]—a typical staple that offers complex
carbohydrates, key nutrients like vitamin C, potassium, and dietary fibre [26]. The soups
not only offer protein and vitamins but also contribute to a comforting meal experience.
This is also in line with the EAT–Lancet reference diet recommendation for consumption of
tubers or starchy vegetables (50 g/day), specifically potatoes and cassava [15]. The main
course usually consisted of potatoes (with rice or pasta less frequently) paired with meat
and cooked or raw vegetables. Furthermore, the preference for freshly prepared dishes over
processed options indicates a growing awareness of health, reflecting contemporary dietary
trends that emphasize whole foods and minimize additives. Sweet dishes were less com-
mon but included pancakes with cottage cheese and sugar, rice with strawberry sauce, and
sweet dumplings. Freshly prepared compote was generally served with processed fruit and
vegetable drinks and was offered less often. While sweet dishes like pancakes and rice with
strawberry sauce are less common, their presence adds a touch of indulgence, highlighting
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the importance of dessert in Polish culture. Overall, this approach to lunch underscores the
role of traditional foods in promoting well-being and fostering cultural identity.

For afternoon tea, children were usually given sweet rolls, jellies, bread with chocolate
spread, and occasionally pudding (chocolate or vanilla). Sandwiches with cold cuts,
including smoked meat, pâté, egg, or jam were served from time to time. Warm tea
sweetened with sugar, milk, or sweet milk drinks were provided, while fruit was rarely
offered, except for canned fruit like peaches.

Meals were prepared using various techniques, including boiling, stewing, frying, and
baking. However, the analysed menus lacked seasonal produce, whole grains, legumes,
fish, and high-sugar-containing products, e.g., jams, preserves, fruit in syrup, sweet bread,
breakfast cereals, and sweet drinks. Preschoolers also did not have consistent access to
drinking water, and herbs and spices were minimally used, with only pepper, paprika, and
caraway being common.

Additionally, none of the preschool institutions adhered to the principles of the plane-
tary diet, as evidenced by the menus (Table 3).

Table 3. Comparison of the recommendations of the planetary health diet with the composition of
Polish preschool meals.

Product Groups
* MI (g/Day)
for an Intake
of 2500 kcal/Day

** MI (g/Day)
for an Intake
of 1050 kcal/Day

Macronutrient Intake (g/Day) in Preschool Meals

Winter Spring
Kindergartens

A B C D E A B C D E

Whole grains 232.0 97.44 g 10.0 28.0 29.0 27.5 45.0 3.0 7.5 51.0 16.0 53.0
Starchy vegetables
(potatoes) 50.0 21.0 75.5 62.0 101.0 98.0 70.0 64.0 58.0 110.0 81.0 50.0

Vegetables 300.0 126.0 146.5 98.0 117.0 174.5 93.0 130.5 135.5 136.5 160.5 152.0

Fruits 200.0 84.0 162.5 105.0 137.5 84.5 105.0 195.5 123.5 126.0 122.0 86.5

Dairy foods 250.0 105.0 93.0 133.0 95.0 113.5 149.0 104.0 167.0 125.5 164.0 101.0

Protein sources:
Beef, lamb, and pork 14.0 5.9 46.0 38.5 38.0 44.0 42.0 38.5 26.5 39.0 47.5 34.0
Chicken and
other poultry 29.0 12.2 17.0 7.0 16.5 14.0 22.0 7.0 10.0 17.0 8.5 14.0

Eggs 13.0 5.5 16.0 27.0 22.0 28.0 25.0 11.0 36.0 10.0 22.0 27.0

Fish 28.0 11.8 10.0 8.0 8.0 9.5 11.0 9.0 10.0 11.0 5.0 11.0

Legumes 75.0 31.5 7.5 12.0 8.0 4.0 3.0 7.0 14.2 4.0 0.0 20.0

Nuts 50.0 21.0 1.0 4.0 0.0 0.0 4.0 0.0 0.0 3.5 0.0 0.0

* MI—macronutrient intake (grams per day) for an intake of 2500 kcal/day, in accordance with scientific targets
for a planetary health diet (Willett et al., 2019) [13]. ** MI—macronutrient intake (grams per day) for an intake
of 1050 kcal/day, equivalent to 75% of daily nutrition. Values calculated for preschool meals are based on the
2500 kcal/day planetary health diet recommendation (Willett et al., 2019) [13].

The children’s diet lacks a variety of high-quality plant-based foods, featuring low
levels of whole grains, legumes, and nuts. In contrast, meals contained a high proportion
of animal products, primarily meat and eggs (Table 3). Meals were served on plates rather
than being offered as a self-selection buffet, limiting children’s ability to choose items such
as vegetables and fruit or the presentation of dishes (e.g., meat with or without sauce).

3.2. Australian Preschool Kindergartens

The Food Frequency Questionnaire (FFQ) was adapted to reflect the culturally specific
Australian food context and used as a dietary assessment instrument to capture the usual
food consumption of selected Australian preschoolers based on a predefined list of food
groups [24].

The Australian part of the study aimed to observe dietary diversity and food frequency,
assessing the nutritional importance of various food items for parents and preschoolers.
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Food items were grouped into eight (n = 8) standard food groups, and their frequency
of consumption was recorded daily over a 10-day period (two weeks from Monday to
Friday) to evaluate the maximum intake. While information on consumption frequency
was collected, details on food preparation methods and meal types were limited. Table 4
outlines the frequency of consumption for different food items by preschool group. Across
all five preschool groups (F, G, H, I, and J, each with 20 children), a total of 6490 instances
of food consumption from the eight categories were recorded.

Among all food groups, Group 8 (sugar and sweets) was the most frequently con-
sumed, with a total of 1840 instances (28.3%) recorded over 10 days. Children regularly
consumed various foods, drinks, and snacks containing added sugar with consumption
nearly equal during morning tea and lunch. In contrast, other food groups were primarily
consumed during lunch break. These findings align with previous results from the Aus-
tralian Health Survey, which assessed food and nutrient consumption in children aged
2 years and older [27]. Preschool G stood out for its relatively lower consumption of sugar
and sweets. Conversely, Group 2 (pulses, legumes, and nuts) was the least preferred, with
only 10 instances (0.1%) recorded across the selected preschools. The highest consumption
of this food group was noted in preschool G, primarily among children from multicultural
backgrounds who spoke English as a second language. Foods from Group 4 (meat, fish,
and eggs) accounted for 14.8% of consumption, followed closely by Group 1 (cereals, grains,
roots, and tubers) at 14.5%. Figure 2 illustrates the total frequency percentage of each food
group consumed in preschool. The FFQ aids in interpreting dietary habits and determining
appropriate consumption limits for various food groups. Lunchbox observations revealed
that children attending preschool G had notably different dietary choices compared to
the other preschools included in the study (see Table 4). Children in G preferred fruits
and vegetables (Groups 5 and 6), consuming them far more frequently than children in
other preschools. This trend was also observed with milk and cheese (Group 3) and meat
(Group 4). Furthermore, an interesting behaviour was noted: all children at preschool G
constantly began both morning tea and lunch by eating the fruits and vegetables from their
lunchboxes first before moving on to the rest of their meals, prepared by their families
or themselves.

Foods 2024, 13, x FOR PEER REVIEW 14 of 23 
 

 

children in other preschools. This trend was also observed with milk and cheese (Group 
3) and meat (Group 4). Furthermore, an interesting behaviour was noted: all children at 
preschool G constantly began both morning tea and lunch by eating the fruits and vege-
tables from their lunchboxes first before moving on to the rest of their meals, prepared by 
their families or themselves. 

 
Figure 2. Consumption frequency by food group (as a percentage). 

Table 5 compares the recommendations of the EAT–Lancet planetary health diet with 
the contents of Australian preschoolers’ lunchboxes, ranked from the highest to lowest 
consumption frequency of each food group observed. The EAT–Lancet planetary health 
diet prioritized fruits and vegetables, followed by whole grains, plant proteins (e.g., beans, 
legumes, and nuts), unsaturated plant oils (e.g., olive oil), animal proteins (e.g., beef, lamb, 
pork, chicken, fish, and eggs), dairy, starchy vegetables, and sugar and sweets (see Figure 
1). 

Table 5. Australian preschools’ food group consumption frequency comparison with the planetary 
health diet. 

Food Groups 
Kindergartens 

Planetary Health Diet 
F G H I J 

1 Group 8: Sugar and sweets 
(28.3%) 

>2 times a 
day 

1 time a 
day 

<2.5 times 
a day 

>2 times 
a day  

<2.5 times 
a day 

Not recommended 

2 Group 4: Meat fish and eggs 
(14.8%) 

1 time a 
day 

>1 time a 
day 

<1 time a 
day 

1 time a 
day 

1 time a 
day 

A very small amount recom-
mended 

3 Group 1: Cereals, grains, 
roots and tubers (14.5%) 

1 time a 
day 

>1 time a 
day 

1 time a 
day 

>1 time a 
day 

1 time a 
day 

A good amount of whole 
grains  
recommended, the rest in 
moderation 

4 Group 6: Fruits (13.9%) 0.5 times a 
day 

<2.5 times 
a day 

0.5 times a 
day 

>1 time a 
day 

<0.5 times 
a day 

Mainly recommended as half 
of the daily food intake 

Figure 2. Consumption frequency by food group (as a percentage).



Foods 2024, 13, 3536 13 of 24

Table 4. Food Frequency Questionnaire results across the five preschools in the Upper North Shore area, Australia.

Food
Group N Foods Consumption per Preschool Group

During the 10-School-Day Study Period The Form in Which the Food Was Consumed in the 10-Day Study Period

Kindergartens Kindergartens

F G H I J F G H I J

Group 1 Cereals, grains, roots,
and tubers—rice, pasta,
bread, potato, sweet
potato, cassava, etc.

200 160 200 180 200 Bread
Pasta
Rice
Spaghetti

Bread
Pasta
Rice
Potatoes

Bread
Pasta
Rice
Spaghetti

Bread
Pasta
Rice
Potatoes

Bread
Pasta
Rice
Spaghetti

In total: 940 times (14.5%)

Group 2 Pulses, legumes, and
nuts—beans, lentils, soy,
chickpea, peas, nuts, etc.

2 4 1 2 1
Chickpea hummus

Chickpea hummus
Peas
Beans

Peas
Beans
Chickpea hummus Lentils

In total: 10 times (0.1%)

Group 3 Milk and other dairy
products—fresh milk,
yogurt, cheese, sour
cream, etc.

160 80 200 160 200 Fruit yogurt
Cheddar cheese
Milk
Philadelphia

Fruit yogurt
Cheddar cheese
Philadelphia

Fruit yogurt
Cheddar cheese
Philadelphia

Fruit yogurt
Cheddar cheese
Philadelphia

Fruit yogurt
Cheddar cheese
Milk
Philadelphia

In total: 800 times (12.3%)

Group 4 Meat, fish, and
eggs—beef, chicken,
lamb, pork, ham, bacon,
fish, seafood, eggs, etc.

200 160 220 200 180 Ham
Chicken
Canned tuna
Salami
Eggs
Mince pies
Meatballs
Bolognese

Ham
Chicken
Canned tuna
Eggs
Meatballs

Ham
Chicken
Canned tuna
Salami
Meatballs
Bolognese
Fish fingers

Ham
Chicken
Canned tuna
Salami
Eggs
Mince pies

Ham
Chicken
Canned tuna
Salami
Eggs
Meatballs
Fish fingers
Bolognese

In total: 960 times (14.8%)

Group 5 Vegetables and
leaves—carrots, onions,
tomatoes, capsicums,
green beans, lettuce,
spinach, broccoli,
asparagus,
cauliflower, etc.

100 220 140 120 80 Carrots
Cucumber Cherry
tomatoes
Broccoli

Carrots
Cucumber
Broccoli Cherry
tomatoes
Capsicum
Celery
Lettuce

Carrots
Cucumber Cherry
tomatoes
Celery

Carrots
Cucumber Cherry
tomatoes
Green beans

Carrots
Cucumber Cherry
tomatoes
Lettuce

In total: 660 times (10.2%)
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Table 4. Cont.

Food
Group N Foods Consumption per Preschool Group

During the 10-School-Day Study Period The Form in Which the Food Was Consumed in the 10-Day Study Period

Kindergartens Kindergartens

F G H I J F G H I J

Group 6 Fruits—bananas, apples,
mangoes, strawberries,
watermelon, oranges,
melon, peaches, etc.

100 420 80 160 140 Banana
Apple
Watermelon
Strawberry
Melon
Mandarin
Orange

Banana
Apple
Watermelon
Strawberry
Melon
Mandarin
Kiwi
Raspberry

Banana
Apple
Watermelon
Strawberry
Raspberry

Banana
Apple
Watermelon
Strawberry
Melon
Orange

Banana
Apple
Watermelon
Strawberry
Raspberry
Melon
Mandarin

In total: 900 times (13.9%)

Group 7 Oil, fats, and
butter—vegetable oil,
sunflower oil, olive oil,
butter, coconut oil, palm
oil, margarine, etc.

80 40 80 100 80 Butter
Margarine

Butter
Margarine

Butter
Margarine

Butter
Margarine

Butter
Margarine

In total: 380 times (5.9%)

Group 8 Sugar and
sweets—sugar, jam,
cakes, candies, pastries,
sugary drinks, honey,
chocolate, etc.

380 200 460 360 440 Muffins
cakes, candies,
pastries,
chocolate bars,
chocolate
jellies, fruit juices,
sugary drinks,
Up&Go

Muffins,
cakes, pastries,
chocolate bars,
jellies,
fruit juices

Muffins,
cakes, candies,
pastries,
chocolate bars,
chocolate
jellies,
fruit juices,
sugary drinks,
Up&Go

Muffins,
cakes, candies,
pastries,
chocolate bars,
chocolate
jellies,
fruit juices,
sugary drinks

Muffins,
cakes, candies,
pastries,
chocolate bars,
chocolate
jellies
fruit juices,
sugary drinks,
Up&Go
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Table 5 compares the recommendations of the EAT–Lancet planetary health diet with
the contents of Australian preschoolers’ lunchboxes, ranked from the highest to lowest
consumption frequency of each food group observed. The EAT–Lancet planetary health
diet prioritized fruits and vegetables, followed by whole grains, plant proteins (e.g., beans,
legumes, and nuts), unsaturated plant oils (e.g., olive oil), animal proteins (e.g., beef, lamb,
pork, chicken, fish, and eggs), dairy, starchy vegetables, and sugar and sweets (see Figure 1).

Table 5. Australian preschools’ food group consumption frequency comparison with the planetary
health diet.

Food Groups
Kindergartens

Planetary Health Diet
F G H I J

1 Group 8: Sugar
and sweets (28.3%)

>2 times
a day

1 time a day <2.5 times
a day

>2 times
a day

<2.5 times
a day

Not recommended

2 Group 4: Meat fish
and eggs (14.8%)

1 time
a day

>1 time a day <1 time a day 1 time a day 1 time a day A very small amount
recommended

3 Group 1: Cereals,
grains, roots and
tubers (14.5%)

1 time
a day

>1 time a day 1 time a day >1 time a day 1 time a day A good amount of
whole grains
recommended, the rest
in moderation

4 Group 6: Fruits
(13.9%)

0.5 times
a day

<2.5 times
a day

0.5 times
a day

>1 time a day <0.5 times
a day

Mainly recommended
as half of the daily
food intake

5 Group 3: Milk and
other dairy
products (12.3%)

>1 time
a day

>0.5 times
a day

1 time a day >1 time a day 1 time a day A very small amount
recommended

6 Group 5:
Vegetables and
leaves (10.2%)

0.5 times
a day

<1 time a day <0.5 times
a day

<0.5 times
a day

>0.5 times
a day

Mainly recommended
as half of the daily
food intake excluding
starchy vegetables

7 Group 7: Oils, fats,
and butter (5.9%)

>0.5 times
a day

>0.2 times
a day

>0.5 times
a day

0.5 times
a day

>0.5 times
a day

Only a small amount
of unsaturated plant
oils recommended

8 Group 2: Pulses,
legumes, and nuts
(0.2%)

2 times
every
10 days

4 times every
10 days

1 time every
10 days

2 times every
10 days

1 time every
10 days

A good amount
recommended

4. Discussion

The statistical analysis of the results from the five state preschools (A, B, C, D, and E)
in the Wroclaw district, Poland, showed no significant differences in energy value or the
content of essential nutrients (protein, fat, and carbohydrates) across institutions or season
(see Table 1). This consistency suggests that Polish preschools adhere to standardized
meal-planning practices, likely due to national regulations governing preschool nutrition.

However, the energy content of meals, while meeting the recommended guide-
lines, contradicts previous studies that highlight an excessive energy intake in similar
settings [6,18,28]. One explanation for this could be the increasing awareness and stricter
enforcement of nutritional standards in recent years. Moreover, facility D’s variation in
butter use between seasons suggests a seasonal influence on meal composition, which
might reflect availability and cultural food preferences. In contrast, the Australian study
revealed that butter is used sparingly among preschoolers, primarily as a sandwich spread
to hold other ingredients together (see Table 4).

In the Australian study, preschool G’s closer alignment with the EAT–Lancet planetary
health diet demonstrates the growing influence of global health guidelines in shaping
early-childhood nutrition. The differences observed between preschool G and the other
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preschools likely reflect the socioeconomic or cultural variations within the communi-
ties. Parents in preschool G may be more attuned to global trends in sustainable eating,
potentially due to greater access to information or stronger emphasis on health and environ-
mental concerns. Cultural predispositions around eating practices also play a significant
role, as food habits and preferences are often shaped by the values, attitudes, and norms
transmitted across generations. This intergenerational transmission of food culture helps
explain the relative stability of eating behaviours over time, contributing to the persistence
of certain dietary patterns within specific cultural or social groups [29].

Regarding nutrient deficiencies, the lack of sufficient polyunsaturated fatty acid
(PUFA) intake—considered healthy fats according to the EAT–Lancet diet [13]—in Polish
preschool diets is concerning, particularly from the n-3 and n-6 families (see Table 2). PUFAs
play a critical role in cognitive and neurological development. Previous research [28–32]
has extensively documented the long-term risks of PUFA deficiency, including potential
impacts on brain function and the immune system. As essential nutrients that must be
obtained through food, PUFAs are vital for brain function, heart health, and cell growth
due to their anti-inflammatory properties [30,31]. A deficiency of n-3 EFAs can impair brain
development, with 90% of early brain development occurring by age of 5–6, although some
evidence extends this window to age 6–8 [32,33]. Docosahexaenoic acid (DHA, 22:6 n-3)
is particularly important for eye health, including retinal maturation, visual acuity, and
mental development. PUFAs also play a key role in neurotransmitter synthesis and immune
system function. An imbalanced ratio of n-6 to n-3 fatty acids can negatively impact lipid
profiles, increase oxidative stress, and heighten the risk of obesity [34]. The lack of PUFA
sources, especially DHA, in the Polish menus indicates a gap that could be addressed
through better menu planning, as fish and plant-based sources are often underutilized in
institutional settings. Another study reported that fish was not among students’ favourite
food choices, with many avoiding school meals on days when it was served. However, by
offering more appealing options like fish cutlets, meatballs, and baked fish with vegetables,
schools were able to increase student consumption [35]. This deficiency contrasts with
Australian preschools, where lunchboxes often contain fish and other PUFA-rich foods,
likely due to parents controlling their children’s food choices and providing greater dietary
variety. However, other studies indicates that later, when in primary school, Australian chil-
dren’s diets shift toward a high intake of discretionary foods—energy-dense, nutrient-poor
items high in saturated fat, sugars, and sodium—which contribute over a third (38.5%) of
their daily energy intake, while they fall short of national recommendations for vegetables,
fruits, and dairy [36]. Adequate protein and essential amino acids are crucial for normal
child growth and development. However, monitoring protein intake is essential due to its
varying effects across different life stages. Garcia-Iborra et al. (2023) highlight that while
increased protein consumption may benefit older adults, it is discouraged in infancy due to
potential links to obesity later in life [37]. Notably, research on the long-term consequences
of elevated protein intake in children and adolescents (ages 4–18) is limited, despite evi-
dence indicating that their intake often exceeds recommended levels by two to three times
in developed countries [37]. The evaluation of Polish kindergarten menus has revealed
that protein content frequently exceeded the RDA by more than double, largely due to
high meat and processed meat product consumption (Table 3). Similarly, findings from the
FFQ observation in Australian preschools showed that most children consumed enough
animal-based products, fish, and dairy daily (see Table 4). Common food items included
ham, chicken, canned tuna, salami, eggs, mince pies, meatballs, spaghetti Bolognese, fish
fingers, fruit yogurt, milk, and cheese. Children’s eating habits are shaped through ex-
posure to different foods, tastes, and textures, as well as by observing their surrounding
environments and the consumption behaviour of others, their families, and peers [38]. In
this context, the content of Australian preschoolers’ lunchboxes is significantly influenced
by parents, caregivers, and stronger peer dynamics. Given that children at this age have
limited autonomy in making food choices, their meals tend to be high in proteins, alongside
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popular sugary foods and drinks, raising concerns about the potential implications for their
overall health and development.

Excessive protein intake in children’s diets is a common concern [6,39], with Australian
dietary guidelines recommending 20 g of protein per day for children aged 4–8 [40], while
United States dietary guidelines suggest that protein should constitute 10% to 30% of a
child’s total energy intake, with the rest from carbohydrates and fats [41]. A healthy diet
should also include foods rich in calcium and iron to support muscle and bone growth [42].

Although Polish standards have yet to define an upper limit for protein intake, efforts
are being made to establish one [8]. High protein intake from an early age may lead to
increased energy intake, fat mass, and potential long-term health issues like overweight
and obesity, which is particularly concerning given the rising childhood obesity rates,
especially among preschoolers [43]. Excess protein is metabolized for energy [8], but there
is no evidence linking high protein intake to bone mass issues. Still, it is advisable to
avoid very-high-protein diets (i.e., over 2.0 g/kg body weight/day) if calcium intake is low
(i.e., less than 600 mg/day) [44].

Carbohydrate content in the analysed Polish menus, except for kindergarten D, was
appropriate (Table 2). However, an excess of sucrose, mainly from processed foods and
refined sugar used in households, was found across all facilities. Excessive sucrose and
simple sugar intake is linked with increased risks of obesity, insulin resistance, diabetes,
metabolic syndrome, tooth decay, and cancer [45,46].

Sucrose in the analysed preschool menus mainly came from refined sugar added to
drinks (tea and fruit compote), sweet dishes (e.g., pancakes with cottage cheese), and pro-
cessed products (breakfast cereals, cakes, cookies, sweet drinks, fruit yoghurts, and jams).
A similar trend was observed in the majority of Australian preschoolers’ lunchboxes (F, H,
I, and J), exceeding both Australian dietary guidelines [40] and the EAT–Lancet planetary
health diet [13]. To reduce sugar intake in Polish kindergartens, healthier alternatives can
be introduced: offer water and unsweetened drinks infused with fruit or mint and replace
sugary drinks with freshly squeezed fruit and vegetable juices. Sweet snacks like cakes
can be replaced with fresh or dried fruits, served raw or added to dishes, like fruit salads,
mousses, and jellies for added sweetness and nutrition. Meals like pancakes can be served
with fresh fruit and natural yogurt and with cheese or cottage cheese. For breakfast, natural
oats, rye, and barley are healthier than sugary cereals. Similar recommendations apply to
Australian parents, who can prepare healthier lunchboxes by opting for more plant-based
food options and involving their children in healthier food choices.

The identified irregularities highlight the need for targeted educational interventions,
such as social marketing strategies, to help educators promote healthy dietary choices [47].
A successful example is seen in Australian preschool G, where teachers positively influ-
enced children’s prioritization of fruit and vegetable consumption during the observa-
tion period.

Implementing nutritional education for kindergarten staff, similar to that in Australian
preschool G, can help prevent long-term consequences, as children may carry nutritional
habits learned in kindergarten into adulthood. Since childhood is critical time for shap-
ing positive behaviours, it is vital for staff to prepare meals following proper nutrition
guidelines and impart reliable knowledge, fostering lifelong healthy eating habits.

The tested meals met children’s mineral needs to varying degrees. Across all kinder-
gartens, there was a calcium deficiency and an excess of sodium, potassium, phosphorus,
magnesium, zinc, and copper.

The research showed that the calcium content in children’s diets across all kinder-
gartens was below the RDA standard (Table 2). However, the menu did not lack dairy
products, aligning with planetary diet guidelines (Table 3). To ensure balanced nutrition,
meal planning should prioritize not only the inclusion of all food groups but also the
selection of nutrient-dense options. For kindergarten children, at least one portion of dairy
products should be a fermented milk drink (e.g., yoghurts, kefir, buttermilk, or curds) or
included as part of a meal. Calcium deficiencies can lead to increased excitability, neu-
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rological disorders, and elevated blood pressure. Adequate calcium intake is crucial for
preventing diseases such as obesity, type 2 diabetes, and certain cancers (including breast,
prostate, and colorectal cancer) [48–50].

Our research results align with the literature, confirming that calcium deficiency in
children’s diets is a widespread issue [5,6]. Additionally, the analysis revealed that, across
all kindergartens, the intake of sodium, potassium, manganese, phosphorus, zinc, copper,
and magnesium exceeded Polish nutritional standards (with Na, K, and Mn intake higher
than 75% of AI, and P, Zn, Cu, and Mg intake higher than 75% of the RDA). However, it is
important to note that the ULs for magnesium, zinc, and copper, as set by the European
Food Safety Authority, were not surpassed (Table 2). A balanced diet is essential, as
children’s developing bodies are particularly vulnerable to nutrient imbalances.

Excessive salt intake is a common issue in children’s diets [6]. Adults often prepare
meals based on their own taste preferences, overlooking the fact that children require
significantly less salt. Early childhood and adolescence are crucial periods for establishing
healthy eating habits, including appropriate salt consumption, which can impact long-term
health. To reduce salt intake, low-sodium foods should be prioritized, and processed
products like smoked meats, cold cuts, canned vegetables, and ripened cheeses should
be limited. Additionally, salt should be minimized during food preparation, such as by
avoiding salting potatoes, rice, and pasta, which are often served with already-seasoned
items like meat or fish. Herbs and spices can serve as healthier substitutes for salt. Similarly,
Australian preschoolers’ lunchboxes also contained high-sodium foods such as ham, salami,
and meat pies [51].

Iron deficiency was evident in all Polish preschool meals, except for kindergarten C’s
winter menu, where iron content met 75% of the RDA. This aligns with the literature, which
also reports low iron intake in children’s diets [6,26]. Key iron-rich foods include parsley,
dried legumes, lean meats, eggs, and wholegrain bread [20]. In the Australian preschoolers’
lunchboxes, iron-rich foods such as broccoli, leafy greens, vegetables, eggs, fish, chicken,
and some legumes were observed. Iron deficiency can lead to anaemia with symptoms
like pale skin, headaches, tongue inflammation, rough skin, and brittle hair and nails [52].
Furthermore, insufficient iron intake may increase the risk of depression [53,54].

In line with the EAT–Lancet planetary health diet guidelines, supplementing chil-
dren’s diets with wholegrain cereals and legume-based dishes, while limiting meat and
meat products, would be highly beneficial. This shift would not only provide essential
nutrients, such as fibre, plant proteins, and vitamins, but also promote long-term health
and sustainability. By incorporating more plant-based foods and limiting meat, children’s
diets would align better with both nutritional needs and environmental goals, fostering
healthier eating habits for the future.

The vitamin status of children’s diets is influenced by various factors and plays a
crucial role in preventing and treating many diseases. Research indicates that even in
resource-rich societies like Europe, achieving adequate vitamin intake can be challeng-
ing [55]. Fortunately, the reviewed Polish kindergarten menus demonstrated a positive
vitamin profile, with high levels of vitamins A, B1, B2, B6, and C, all exceeding 75% of the
RDA. However, vitamin D deficiency was noted (Table 2). While the UL for vitamins B1,
B2, and C has yet to be established, and the UL for vitamin B6 was not exceeded; the intake
of these appears excessive, likely due to high consumption of meat (particularly pork and
offal) and eggs.

Other micronutrients such as thiamine and riboflavin are essential for supporting
children’s bodily functions and helping to prevent developmental abnormalities. Currently,
no negative symptoms have been reported from excessive consumption of these vitamins,
as the body limits their absorption and increases urinary excretion [56]. Similarly, while
excess pyridoxine (vitamin B6) is excreted in urine, long-term intake of doses exceeding
100 mg/day may lead to mild neurological symptoms [57].

The high vitamin C content in the examined preschool meals is attributed to the
substantial inclusion of fruits and vegetables in Polish kindergartens’ menus, including
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processed drinks enriched with vitamin C. However, it is important to note that these
beverages are often packaged in plastic, which can contain bisphenol A (BPA). This chemical
can leach into food, leading to negative health effects. Research demonstrates that BPA
generates reactive oxygen species, causing oxidative damage to the liver, kidneys, and testes
in animal studies, and vitamin C can exacerbate this damage [58]. Therefore, it is advisable
to avoid consuming vitamin-C-enriched beverages from plastic bottles. During growth
and development, children’s bodies are particularly vulnerable to harmful substances,
making it crucial for their diets to consist of minimally processed foods that are prepared
fresh whenever possible. Similarly, Australian preschoolers also consume vitamin C rich
foods, such as fruits and vegetables (see Table 4) [59]. This was particularly noticeable in
preschool G, where the intake of fruits and vegetables was notably high, including items
like oranges, mandarins, kiwi, strawberries, broccoli, capsicums, and tomatoes (see Table 5).
Regular consumption of vitamin-C-rich foods from an early age is essential for forming
and repairing red blood cells, bones, and tissues, which helps minimize bruising from
falls. Additionally, vitamin C plays a vital role in maintaining healthy gums and acts as a
powerful antioxidant, aiding in the prevention, control, and combat of infections [60].

Another essential vitamin for children’s health and development is vitamin A, which
is found in animal products and various fruits and vegetables containing carotenoids [61].
Alarmingly, the vitamin A content in the diets of children at all Polish facilities, except
kindergarten B, exceeded the tolerable upper intake level (see Table 2). In the observation of
Australian preschoolers’ lunchboxes, sources of vitamin A were well presented, including
fish in the form of canned tuna and fish fingers, cheese, eggs, and carrots across all facilities
(see Table 4). However, excessive vitamin A can be toxic and teratogenic [61]. In the
Polish kindergartens, the primary sources of vitamin A were eggs, rennet cheese, and
butter, aligning with previous studies that reported high levels of vitamin A in preschool
meals [6,39].

Additionally, vitamin D, which is crucial for maintaining bone and muscle health
but is often globally deficient, was found to be of insufficient intake in children’s diets.
Vitamin D is challenging to obtain from food, except for fish, which was regularly included
in Australian preschoolers’ lunchboxes. Most vitamin D is synthesized in the skin when
exposed to sunlight. In contrast, the Polish children’s diets, regardless of the kindergarten,
were characterized by low vitamin D content (see Table 2). This deficiency was primarily
due to the infrequent inclusion of fish in the meals. Vitamin D is crucial for proper
calcium and phosphate metabolism, playing a key role in the development of the skeletal
system [62]. In contrast with Poland, in Australia, the government recommends a daily
intake of 5 µg (micrograms) of vitamin D [63], despite the county’s ample opportunity for
year-round sunlight skin exposure, which allows for natural vitamin D synthesis. This
recommendation is necessary because individuals, particularly those with light or pale
skin, face a higher risk of developing skin cancer due to increased sun exposure. As a result,
extensive sun protection, such as covering the skin and regular use of sunscreen, is advised.
Vitamin D deficiency in children and adults can decrease intestinal calcium absorption,
temporarily reducing blood ionized calcium levels [64]. When vitamin D levels are low,
calcium is released from the bones to maintain the proper levels of Ca2+ in the blood,
leading to bone demineralization. Prolonged vitamin D deficiency (hypovitaminosis D)
in children can result in decreased bone density, causing skeletal deformities, particularly
in the lower limbs [65]. Ensuring adequate levels of vitamin D through diet is vital, with
oily fish and eggs being primary sources. Additionally, vitamin D is synthesized in the
human skin through exposure to UVB solar radiation. During the winter–spring season
in Poland, sunlight exposure is insufficient for this process, necessitating dietary sources
or supplementation. It is important to educate kindergarten staff on the significance of
vitamin D and its essential role in maintaining health.

Meal planning to meet the full range of nutritional needs is challenging. A 10-day
planning cycle often helps in achieving better balance, especially concerning vitamins and
minerals [10]. This study found that none of the Polish kindergarten menus fully met the
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nutritional guidelines (RDA and AI standards) or the planetary health diet recommenda-
tions. While the fibre content was adequate, the menus lacked the variety recommended by
the planetary diet, which emphasizes not only vegetables and fruits but also nuts, legumes,
and whole grains. A diverse selection of foods from all basic groups in appropriate propor-
tions (Table 3) is crucial for providing essential nutrients, as no single food contains all the
necessary nutrients.

Collective nutrition in Polish kindergartens should adhere to established guidelines
and expert-developed norms [8]. m 26 July 2016, aims to enhance the nutritional quality of
meals provided to children and young people in educational institutions [66]. This regula-
tion focuses on limiting the consumption of foods high in added sugars, sweeteners, fat, and
salt, thereby promoting healthier eating habits within mass catering services for children
and young people [66]. According to the regulation, fruit and vegetables must be included
in every meal, and fried dishes should be limited to twice a week. However, research by
Myszkowska-Ryciak and Harton (2018) [2] involving 706 kindergartens throughout Poland
revealed that many institutions do not fully comply with these guidelines. Only about
half of the kindergartens served vegetables and fruits with every meal, 46% used table
salt, and a quarter (¼) added sugar to meals. The authors highlighted the need for further
support to ensure adherence to the rules, suggesting that the current regulations are too
general, allowing too much flexibility in meal planning. This underscores the importance
of nutritional education and more specific dietary recommendations for kindergartens. Our
research aligns with these findings, showing similar issues with high salt and sugar content
in the sampled menus.

In the Australian part of the study, the results showed that parents generally prepared
more nutritionally balanced lunchboxes for their children. However, excess sugar and
sweets were consumed regularly in all participating preschools except for one (see Table 5).
A combined parent–educator intervention could help promote healthier choices aligned
with the EAT–Lancet planetary health diet and the Australian dietary guidelines [11].
Preschool G already exemplifies success in this direction, serving as a model for integrating
these dietary recommendations into daily meals.

5. Conclusions

Regardless of the kindergarten, the analysed menus revealed significant nutritional
inadequacy compared to dietary recommendations for preschool children, signalling the
need for targeted modifications. None of the facilities fully implemented the principles of
the EAT–Lancet planetary health diet. Notably, neither the Polish nor the Australian menus
adequately limited meat consumption, incorporated seasonal and regional vegetables and
fruits, or provided sufficient amounts of wholegrain cereal products and legume-based
dishes. Regular reviews and adjustments are essential to better meet children’s nutritional
needs, with modifications guided by ongoing research into energy and nutrient content to
rectify any dietary imbalances.

A notable limitation of this study was the absence of data on the actual consumption
by the children in both the Polish and Australian samples, along with a lack of precise
information on salt used during meal preparation. In Australia, it remains important to
investigate whether the lunchbox contents are predominantly influenced by parents or
children, as this can inform the design of effective educational interventions, including
social marketing initiatives. This is crucial for ensuring that children’s actual intake aligns
with the recommended national dietary standards.

Both parts of the study shared the primary objective of assessing the nutritional value
of preschool meals in light of the planetary health diet, although they used different meth-
ods due to contextual differences (Diet 6D software in Poland and the Food Consumption
Score in Australia). Given these contextual differences, the study did not employ a stan-
dardized protocol but aimed instead to maintain a shared overarching goal of assessing
nutritional alignment with the planetary health diet. Future research may benefit from
establishing common objectives with a standardized protocol adaptable to different meal
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contexts to enable more direct comparisons between settings. Future studies may benefit
from defining common objectives and a standardized protocol adaptable to each context
for more direct comparisons. Despite these methodological distinctions, both locations
aligned in their evaluation of dietary imbalances and informed interventions tailored to
the specific needs of kindergarten staff in Poland and parents in Australia, with the shared
goal of enhancing early-childhood nutrition.

To address these issues, comprehensive nutritional education is necessary for preschool
staff, parents, and children in both Poland and Australia. These programs should emphasize
the importance of nutrition in promoting health and highlight the connection between good
dietary practices and environmental sustainability. By fostering awareness and responsibil-
ity, nutrition education can become a powerful tool for safeguarding and advancing both
human health and the planet.
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