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Abstract
Background

There is good evidence that the early establishment of healthy habits seems to track over later in life, and kindergarten is a unique arena to promote a
healthy diet. It is variable how kindergartens work with food and meals and what is served by food. Food budget is often seen as a barrier considering a
healthy diet in kindergartens. The aim of the present study was therefore to explore if the food budget is associated with the diet quality in
kindergartens and how low the budget might be before diet quality is changed.

Method

The present study collects data through Healthier kids, a free web-based program that aims to streamline work with food and meals in kindergartens. As
a part of Healthier kids, the kindergartens answer a web-based questionnaire that assesses the monthly food budget per child, the frequency of meals
kindergarten serves, and how often the kindergartens serve food according to nutrition guidelines. The food budget was categorized into �ve groups;
very low to very high budget level, and we made a total diet sum score. Logistic regression was used to explore the associations between diet quality
and food budget.

Results

Based on 324 kindergartens, the results showed that diet quality in kindergartens was lower when the food budget was very low (0-199 NOK) compared
to higher budget levels (OR 3.8). There was no difference in diet quality between low budget (200-299 NOK) compared to medium (OR .77), high (OR
1.2) or very high (>500 NOK) (OR 1.1) food budgets.

Conclusion

The results in the present study only show a difference in diet quality when the food budget was very low, but there was no difference in diet quality
when the budget was low compared to medium, high and very high. This might indicate that other environmental factors in the kindergarten might be
important related to high diet quality in kindergartens. 

Background
Research is very consistent and shows that the early establishment of healthy habits seems to track over later in life (1). However, children’s dietary
intake is inconsistent with national recommendations in European countries and Norway. Children eat less fruit, berries, vegetables, whole grains, and
�sh than preferred. 

Most children under school age in European countries attend kindergartens (2), and almost 97 % of children aged 1-5 years old attend kindergartens in
Norway, and most spend over 41 hours there weekly (3). Thus, many children’s daily dietary intake is in kindergartens. Furthermore, since almost all
children in Norway attend kindergartens, the food quality may signi�cantly impact children’s dietary habits. The kindergartens are regulated by law and
have a framework plan for the content and tasks (4). In Norwegian kindergartens, the food is either brought from home or made in kindergartens, unlike
in other countries where food may be subsided (5). Nevertheless, according to Norwegian nutrition guidelines and framework, kindergarten staff should
promote healthy dietary habits for children (4, 6). The latest dietary survey in Norwegian kindergartens reported a potential to increase vegetables, �sh,
and whole grains in kindergartens (7) . 

So far, there are relatively few studies related to children’s food intake in kindergartens- and schools. In addition, most of those studies report on dietary
changes in the kindergarten environment after intervention (8, 9), and are elated directly to meals (10). Less attention is given to other social and
environmental factors that might be a facilitator or barrier to diet quality in kindergarten settings. For example, food cost might be a perceived barrier to
improving nutrition in early childhood (11). The latest national survey of Norwegian kindergartens reported that kindergarten staff meant that food cost
might affect diet quality (7).

However, in the literature, many studies have suggested a strong link between dietary quality and food cost (12, 13), and a diet in line with nutrition
guidelines is considered more costly (12). Therefore, we anticipated a similar association in a kindergarten setting. Monsivias (2011) found an
association between food quality and cost in home-care child providers (14). A review from 2016 that included intervention studies and an
observational study did not �nd any studies assessing economic factors (15).

Moreover, because quality standards in kindergartens in Norway are regulated by law and the Kindergartens are heavily subsidized, children from lower-
and middle-class families are placed in the same centres. In contrast, the quality of croup care tends to be confounded with SES, for instance, in the
United States or other countries. Thus, Norway’s early child care policy makes Norwegian kindergartens an ideal population for examining links between
the role of budget in kindergarten diet quality. Therefore, the present study explores how food budget is associated with the diet quality in kindergartens
and how low the budget might be before diet quality is changed? 

Ethics
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This study is conducted according to the guidelines laid down in the Declaration of Helsinki. Hence, the participants are anonymous, and there is no
personalized data related to the present study.

Methods
Data in the present study are collected through Healthier kids, a free web-based program (described in Appendix 1). Healthier kids were not initially
designed as a research project but as a measure to increase knowledge about food and meals in kindergarten. To participate in the Healthier kids
program, all 5550 kindergartens, both private and public in Norway, are contacted yearly by e-mail with information about Healthier kids. Additionally,
there is an advertisement about Healthier kids on social media and in magazines approximately two times a year. The kindergartens that are interested
can sign up continuously throughout the year. 

Sample and data collection
As part of Healthier kids, the kindergartens that have signed up Healthier kids are encouraged to answer a web-based questionnaire about food and
meal practices as a baseline before starting with the course and knowledge platform. From March 2018 to April 2020, 374 kindergartens answered the
web-based questionnaire; thus, 324 kindergartens accepted that their answer could be used in research. Therefore, the sample in the present study is
324 kindergartens, 68.5 % from private and 31.5 % from public kindergartens. The sample is from different sizes of kindergartens from the central city
and smaller towns in Norway. There were 155 kindergartens from eastern Norway, 41 mid-Norway, 50 from the west, 48 south, and 26 from northern
Norway. The questionnaire answers are the data material for this study.

Web-based questionnaire
The questionnaire on food and meal practices was developed as part of the Healthier kids’ platform. The questionnaire is inspired by Norwegian
nutrition recommendations (23) and previous surveys on food and meals in kindergartens (7). The questionnaire was piloted in collaboration with six
kindergarten leaders, and minor adjustments were made after their feedback.  

Characteristic of kindergartens 
The following three questions were asked the descriptive of the sample;

Postcode to see the demographic spread, monthly food budget per child, and if the children brought their lunch box from home to breakfast, lunch or
mid-snack, or if the kindergartens offer the food.  

Outcome variable diet quality
The outcome variable in the present study is diet quality in kindergartens, where a diet with high quality indicates a diet close to nutrition guidelines.

The following four questions were included in the variable diet quality:  First, the frequency of selected food items was assessed by asking: “How often
do your kindergartens offer fruit”, second, “how often do your kindergartens offer vegetables”, third; “how often do your kindergarten offer sweet
beverages” (fruit juice, beverages with added sugar), fourth, “how often do your kindergarten offer sweets” (cookies, wa�es, candy).” The response
alternatives were on a �ve-point scale ranging from “never” (0) to “�ve days a week” (5). 

Further, seven separate questions were asked: “How often do your kindergarten serve whole-grain bread”, “How often do kindergarten serve pasta or rice
with whole grain”, “How often do kindergarten serve diet or skimmed milk”, “How often do kindergarten serve margarine”, “How often do kindergarten
serve �sh”, “How often do kindergarten serve �sh spread”, “How often do kindergarten serve spread with key-whole” (key-whole is a tool in products
lower in saturated fat, less salt, and added sugar compared to products in similar categories). The response alternative ranged from “no degree” (0) to a
“very high degree” (5). 

The reliability and validity of the questionnaire concerning diet quality were assessed using explorative factor analysis and Cronbach’s alpha. The factor
analysis was conducted using an orthogonal transformation (varimax), and our data revealed a four cluster structure. Cluster 1 included the following
items; Frequency of served fruit and how often whole grain bread, �sh spread, and spread products with keyhole and margarine are served. This is
typical for bread based meals. Cluster 2;  Included the frequency of served vegetables and how often whole grain rice, pasta, or �sh was served, which
might be typical for a hot meal. Cluster 3 included how often sweet beverages and cookies, wa�es, and other sweets were served. Cluster 4 had the one
question about how often skimmed and diet milk was served. 

The four clusters described above explained about two-thirds of the original variation in our data (the cumulative explained variance was 62.8 % ).
When the second cluster was added, it only explained an additional 14% of the original variation in our data. Moreover, the third and four clusters only
covered two and one item. Thus, we decided not to decompose the questionnaire into domains and used the total diet score in all the presented
analyses. 
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Further, each diet item was dichotomized. The answers from 0-3 on the Likert scale were scored with 0 (low degree) and response 4 or 5 by 1 (high
degree). Finally, the items were summed to a total diet score: a maximum of 11 points. 

We de�ned that a diet score above 8 out of a maximal score of 11 indicated that kindergarten’s diet quality is close to nutritional guidelines. On the
contrary, a score under 8 was de�ned as lower diet quality and less close to dietary guidelines. 

Independent variable food budget 
As mentioned above, the monthly food budget per child was assessed in an open-ended question. The responses were further recoded into one variable,
with �ve different categories; 0) Very low food budget ( 0-199 NOK), 1)  low food budget (200-299 NOK), 2) medium food budget (300-399 NOK), 3) high
food budget (400-499) NOK 4) very high food budget (>500 NOK). 

Statistical method 
Statistical analyses were performed using the statistical software SPSS® Statistics version 27.0. Continuous variables were described with median and
range and categorical variables as counts and proportions. 

Logistic regression was used to explore possible associations between the level of the food budget and the total diet quality in kindergartens
(dichotomized as high vs low). 

We tested a series of dichotomous budget variables based on the very low budget, low budget, middle, high and very high food budget levels associated
with diet quality, adjusted for the meals served. Additionally, we tested the low budget level compared to the middle, high and very high budget levels
and the associations with diet quality. In addition, we performed a sensitivity analysis with the outcome, total diet quality dichotomized using a different
cut-off than the one used in the primary analyses. 

The structure of the food quality questionnaire was tested using exploratory factor analysis.The internal validity was acceptable with Cronbach’s alpha
<0.7(16). However, the question, “How often is diet milk served in the kindergarten,” loaded low (<0.1), and when we excluded this item, the Cronbach’s
alpha increased to 0.78. Nevertheless,  the primary analysis was performed with this item included. In addition, we performed a sensitivity analysis with
this item excluded to assess if the results were changed.  

The results are reported as odds ratios (ORs) with 95% con�dence intervals (CI). All analyses were considered exploratory, so no correction for multiple
testing was performed and p-values <0. 5 were considered statistically signi�cant. All tests were 2-sided.

Results

Descriptive results 
There was 324 kindergarten included in this study, from different areas in Norway. The average number of daily meals served in kindergarten was 2.3,
and the median monthly food budget was 315 NOK per child, although at a medium budget level. In the current study, the result on diet quality shows
that less than half of the included kindergartens served food close to nutrition guidelines (high diet quality score with a sum score above 8 ).

Associations between food budget and diet quality in kindergartens

We conducted logistic regression analyses to examine possible associations between diet quality in kindergartens and food budget. Food budget was
entered as the independent variable, and diet quality as the dependent variable, and the model was adjusted for the number of meals a day. The
reference category in the analysis was a very low food budget (Table I), and low food budget (Table II) 

The main result of the current study showed that diet quality in kindergartens was lower when the food budget was very low compared to higher budget
levels (Table I & II). Diet quality did not increase in line with the food budget (Table I & II). Furthermore, there was no difference in diet quality within low,
middle, and high budget levels (Table II).  

The results showed 3.8 higher odds for serving a diet with higher quality in the low budget level group than in the very low budget level (OR 3.8, 95 % CI
1.2-11.9, p=0.018). Similarly, with the very high budget, the odds were 3.9 (OR 3.9, 95 % CI 1.1-13, p= 0.024). Further, at the high budget level, the odds of
serving high diet quality were 4.4, higher than the very low budget level (OR 4.4, 95 % CI 1.2-15.6, p=0.019). The results showed 2.8 higher odds of
serving high diet quality; thus, there was no statistically signi�cant difference between the very low budget level and the medium budget level  (OR 2.8,
95 % CI .95-8.6, p= 0.061). 

However, there was no statistically signi�cant difference in diet quality between the low budget level and the medium budget level (OR .779, CI .40-1.4,
p=0.454), high budget level (OR 1.2, CI .45-3.2, p=0.69), or very high budget level (OR 1.1 CI .35-3-5, p=0.85 (Table II). 

Table I Association between high diet quality and series of dichotomous variables in food budget (n=299)
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Food budget OR 95 % CI p-value           N

Very low food budget(ref)     .118                   26

Low food budget 3.8 1.2-11.9 .018                    62

Medium food budget 2.8 0.95-8.6 .061                  125

High food budget 4.4 1.2-15.6 .019                    58

Very high food budget 3.9 1.1-13.0 .024                    53

Meals a day 1.8 1.2-2.5 .001

*Logistic regression. Reference group =very low food budget 0-199 NOK, adjusted for the total number of meals a day. 

* Very low food budget level (0-199 NOK), Low food budget level (200-299 NOK), Medium food budget level (300-399 NOK), High food budget level (400-
499 NOK), Very high food budget level (500-599 NOK). 

*7 % missing 

*Cut off score, outcome =8

Table II Association between high diet quality and series of dichotomous variables in food budget (n=273)

Food budget OR        95 % CI p-value              N

Low food budget(ref)                              62

Medium food budget  .77           .40-1.4      0.454           125

High food budget            1.2           .45-3.2              0.652            58

Very high foodd budget 1.1           .35-3.5              0.851            53                    

Meals a day           .001

*Logistic regression. Reference group Low food budget level (200-299 NOK), adjusted for the total number of meals a day. 

* Medium food budget level (300-399 NOK), high food budget level (400-499 NOK), and very high food budget level (500-599 NOK). 

*7 % missing

*Cut off score, outcome =8

Sensitivity analysis 
When the item concerning milk was removed from the total diet score, the main �ndings remained unchanged (not shown in table).

Further, we performed a sensitivity analysis using a  lower cut-off in the diet quality score (from score 8 down to 7 of 11) (supplementary table I). Again,
the results showed that no budget groups were signi�cantly different from the reference group – very low food budget, associated with diet quality. 

Discussion
The present study aimed to explore whether there is an association between serving high-quality food (in line with nutrition guidelines) and the food
budget in a kindergarten. To investigate differences in diet quality, we tested �ve different budget levels. Surprisingly, the main �ndings showed that the
odds of serving high-quality food did not increase in line with the increases in the food budget. Furthermore, in addition to the very low food budget, we
tested low budget levels compared to the medium, high, and very high budget levels. Again, there were no signi�cant differences between the groups.
Therefore, it is uncertain if it is necessary with a high or very high food budget to serve food in line with nutrition guidelines in kindergartens. 

Northern kindergartens are not administered in the same way as in Norway. For example, there is an additional fee for food and beverages. In Finland
and Sweden, for instance, the food in kindergartens is fully subsided (5). To our knowledge, there is di�cult to �nd previous research on food cost and
budget in kindergartens in European and Northern countries. 

In Norwegian kindergartens, the food budget in kindergartens seems to vary and not be consistent (17). For example, the kindergartens can ask for an
additional parental fee for food and meals, not regulated by the government, which varies from 0 to 1200 NOK (17). In the present study, the food
budget is from 120-1000 NOK, and it might seem that the kindergartens have a food budget without any explanation or reason for why the budget is like
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it is, even if the kindergarten is a “whole meal kindergarten” and serves all the daily meals. There is variation within the food budget also if it is in the
same municipality or kindergarten chain. 

However, to our knowledge, there are non-comparable numbers on how the organizing of food and food budget is across the Nordic countries in schools
and kindergartens, and there is a lack of research (5). The diet quality in northern kindergartens, as well as in other countries, seems to vary (5, 18). The
research aims to identify perceived implementation di�culties and barriers to achieving best practice standards among providers, showing that 81 % of
providers mean that the food budget is a barrier to serving healthy food (19). However, a study from England done in a daycare setting indicated that
the food budget was related to the Chef’s quality of ingredients (20). Some schools use ultraproccesed food in Sweden to decrease food costs (5). In
the literature, there is an assumption about food cost as one of the primary barriers to healthy food; thus, this is not tested. 

A recent evaluation of the Norwegian initiative to improve the �sh amount(“�skesprell”)  suggests that cost/budget is a barrier to serving �sh meals in
kindergartens (21).On the other hand, 72 % answered that they had economic circumstances to serve �sh in the same report, and only 5 % meant a
better economy would affect children’s �sh intake (21). In addition, the kindergartens had overall good meal practices, for instance, good educational
plans and high diet quality in line with nutrition guidelines. In our interpretation, these results indicate that the food budget not necessarily is the most
important when the kindergartens work with food and meals. Another cluster- randomized from Norway, intending to increase vegetable intake,
indicated that kindergartens with a higher food budget served more vegetables (22). Despite these results, these �ndings are not comparable to the
current study. We analyzed a total diet score on quality and not a single item like vegetables. In the present study, we also tested different budget levels
from very low to very high and low budget compared to medium, high and very high budget levels. The Norwegian study reported that those with a
higher budget than low  (> 251 NOK) served more vegetables compared to very low budget (22). Nevertheless, the same study pointed out that the
vegetable variations were higher in those with very low budgets. Therefore, other determinants will probably also affect the intake (22). Moreover,
previous research shows that structured programs and policies where the authorities or local decision-makers initiate different areas of action may
increase the diet quality in kindergartens (23, 24). For instance, a small qualitative  Norwegian study found that the physical environment was related to
diet with high quality in kindergartens (25). 

Another aspect is knowledge and nutrition literacy that might be necessary to work adequately with food and meals in kindergartens, in line with the
framework plan (4). The Norwegian government has a strategy to increase “health literacy” in public, both at the individual and structural levels (26).
Therefore, kindergartens have the potential to promote good health and might be seen as a “Health literate health organization” (26). However, if
kindergartens do not have baseline knowledge, it might be challenging to know how they could, in a better way, increase diet quality and good food and
meal practice. 

Since there are variations in diet quality in Norwegian kindergartens (7, 27) and other countries (5, 28), there is a need to explore how we in the future
can streamline work with food and meals with increased attention to other determinants and environmental factors. 

It is a problem if it is an established truth that the food budget is the essential factor in light of diet quality in kindergartens. Therefore, the policymakers
need to think differently about how they can increase diet quality in kindergartens. In Norway, and probably in other countries, one can see an ever-
increasing food budget. In those countries where meals are included in kindergarten price, there might be a risk for more ultraprocced food , and less
healthy food because one believes that these types of food decrease the budget. Another chance is in those countries where kindergartens themselves
ask for an additional fee for food, for instance, in Norway and Denmark (5) which might directly increase social inequality and potentially make “high”
and “low” class kindergartens. 

According to WHO, social inequalities regarding health must be solved, both in rural and rich countries (29), and higher food budgets without a
professional reason will increase social inequality. Overall, food prices may play a role in some contexts (30), and the current study has indicated that
there should be a minimum budget to maintain a diet of high quality. 

However, the present study results show that a high food budget is not a good indicator of high diet quality in kindergartens. Therefore, one solution can
be a standard budget model with a low/medium budget that includes examples of food that can be served according to nutrition guidelines. And of
course, as mentioned earlier, it also makes a system for how all kindergarten should work with food and meals and include the kindergarten’s
framework plan even more.

Strength and limitations of the study

The present study has some strengths but also some limitations. First of all, according to statistics in Norway, there is a total of 47 % public and 53 %
private kindergartens in Norway ( SSB).  

In the present study, 68, 5% of kindergartens were private, and 31.5% were public, while generally, in Norway, the number of public kindergartens is
higher. In addition, there are over 5500 kindergartens in Norway, and we have data from 324, which only is 5.8 % of the total population. Since the
kindergarten could sign up themselves, there might be a bias in the sample, and the external validity is low. 

 The response rate in this study is high (over 95% according to those who participate in the Healthier kids platform), which also indicates motivated
participants. Therefore, the baseline score in diet quality could be higher than other kindergartens; thus, this it’s a well-known challenge in surveys and
other studies about nutrition. 
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There are further limitations to the study. The web-based questionnaire has not been validated. Thus, it is tested for reliability, and we did a factor
analysis. 

The Cronbach’s alpha was .68, under acceptable value (16). The one question about milk loaded very low, and if this item were deleted, the Cronbach’s
would increase to .78, which is an acceptable value (16). Therefore, we also did a sensitivity where the diet score excluded milk. Again, the results were
equal to the primary analysis.  

The results showed very broad con�dence intervals when we analyzed a very low food budget compared to the other levels. Therefore, the results in this
�rst analysis must be interpreted with caution. On the other hand, we also tested low food budgets compared to the other budget levels, strengthening
the results. 

Pedagogical leaders or leaders make the response to questions on behalf of the kindergarten. But unfortunately, this can give a skewed answer that is
not necessarily re�ecting the truth in kindergartens. 

Conclusion
To sum up, to our knowledge, there are limited studies that have explored the association between food budget and diet quality in kindergartens and
how low the monthly food budget can be before one can see a difference in the diet quality. Therefore, data from this study is updated knowledge. 

We do not see any difference in diet quality before the food budget is very low. There is a risk that it is only assumed that food budget is associated
with diet quality in a kindergarten setting. Therefore, there is a need to explore and understand other factors that might be more important than the food
budget to increase diet quality in kindergartens.
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