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Abstract

Evidence suggests that a free school meal can improve children and adolescent diet, social environment,
concentration, and school performance. This study aimed to investigate possible effects of a free, healthy school meal
among students that usually eat packed meals on behavioral issues, inactiveness, self-efficacy, school enjoyment and
classroom environment. A school meal according to the dietary guidelines was served to students in the intervention
group (n=55) for one year. A control group consumed packed meals as usual (n=109). Students (10-12 years)
responded to a questionnaire at baseline and after one year. We used linear regression analyses and did not find
significant effects of a free school meal on behavioral issues (B=0.01, p 0.86), inactiveness (B=-0.05, p 0.51), self -
efficacy (B= -0.04, p 0.52), school enjoyment (B= 0.11, p 0.19) or classroom environment (B= -0.07, p 0.26).
Methodological limitations might explain our lack of findings.

Keywords: Free school meal, school lunch, behavior, inactiveness, self-efficacy, school enjoyment, Norway,
intervention

Background

A healthy nutritious diet as an integrated element of a healthy lifestyle provides optimal conditions
for brain development, cognition and learning (Naveed, Lakka, & Haapala, 2020). In particular, a high
intake of fish, fruit and vegetables is associated with improved academic achievement during childhood
(Naveed et al., 2020). Healthy school meals are seen as important investments in children’s wellbeing and
for the future, as it provides an opportunity for social interaction and helps prepare them for the rest of the

school day (Sarlio-Lahteenkorva & Manninen, 2010). The school meal offers a break from the formal
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school day, and a setting where social bonds can strengthen, through a sense of commonality and through
talking with and caring for each other (Fossgard, Wergedahl, Bjorkkjaer, & Holthe, 2018; Neely, Walton,
& Stephens, 2014). A healthy meal environment can also improve student alertness at school (Golley et
al., 2010).

There are no universal free school meals in Norway, and less than 10% of schools from 1%-10%
grade have local arrangements for parent-paid school meals (breakfast and lunch)(Federici et al., 2017).
Most students in Norway (96%) attend public schools (Statistics Norway, 2020). Public schools therefore
constitute a setting where all children and adolescents regardless of social background and life
circumstances, can be reached (Kairiene & Sprindziunas, 2016). Meals eaten at school during lunchtime
constitute 23-29% of students total dietary intake (TDI), whereas if both breakfast and lunch are provided
at school, this may contribute to nearly 50% of their TDI (Colombo, Patterson, Elinder, & Lindroos, 2020;
Cullen & Chen, 2017; Prynne et al., 2013; Sanigorski, Bell, Kremer, & Swinburn, 2005).

Traditionally, Norwegian children and adolescents bring packed lunches from home. Like many
other students from high income countries without provided school meals, parents/caretakers are
responsible for providing school meals, resulting in varying nutritional quality (Evans, Cleghorn,
Greenwood, & Cade, 2010; Prynne et al., 2013; Sanigorski et al., 2005). In a systematic review, Mekonnen
et al. (2020) showed that self-efficacy, food preferences, knowledge, availability and accessibility at home,
food rules and parental modeling are important mediating factors for socio-economic differences in youths’
diet. Thus, the home environment is important for children’s dietary behavior. Furthermore, a more
favorable dietary pattern is seen among youth with higher educated parents; they consume more fruit and
vegetables, and less sugar-sweetened beverages and energy dense food (Desbouys, Méjean, De Henauw,
& Castetbon, 2020).

In Sweden, the national free school meal makes an important contribution to student diet with
higher nutrient density compared to meals consumed outside school. This was particularly important for
students with lower socio-economic status (SES) as the free meal at school compensated for a lower dietary
guality at home (Colombo et al., 2020). Recently, Lundborg et al. (2021) documented that exposure to the
Swedish school meal during school children’s entire period in primary school had long-term positive
effects on lifetime income, with greater effect among low SES households (Lundborg, Rooth, & Alex-
Petersen, 2021).

In Norway, a study showed that serving a free school meal for one year increased students intake
of healthy foods, particularly among students with lower socio-economic status (SES) and thereby
suggested that free school meals may be an approach to reduce health inequalities (Vik, Van Lippevelde,
& @verby, 2019). However, these social and cultural differences do not only impact student dietary habits.
A Norwegian report (The Church City Mission, 2019) triggered a public debate in the media, as it revealed
that there is a stigma and a social divide related to packed school meals. Young people living in poverty
during childhood experienced the school meal situation as something they were ashamed over because they
did not have a packed meal with them; or they had packed meals that negatively stood out compared to

‘normal’ packed meals (The Church City Mission, 2019).
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This corresponds to previous research suggesting that providing a free school meal only to students
from disadvantaged families may generate stigma and segregation (Kairiene & Sprindziunas, 2016; Yu,
Lim, & Kelly, 2019). As universal free school meals represent a great potential for benefits on several
domains of childhood development, such as their social climate and well-being (Taylor, Garnett, Horton,
& Farineau, 2020), for improved diet (Cohen, Hecht, McLoughlin, Turner, & Schwartz, 2021; Evans et
al., 2010), academic performance (Cohen et al., 2021) and for reducing social inequalities (Lundborg et
al., 2021; Vik, Van Lippevelde, et al., 2019), free school meals represent an important target in public
health.

During one school year, students in a Norwegian 6™ grade were served a free healthy school meal
in a project named ‘The School Meal Project’. The primary outcome of the project was dietary behaviors
at school reported elsewhere (lllgkken et al., 2017; Vik, Nass, Heslien, & @verby, 2019; Vik, Van
Lippevelde, et al., 2019). Besides dietary behaviors, students in ‘The School Meal Project’ answered
guestions related to behavioral aspects of the school day such as behavioral issues, inactiveness in class,
self-efficacy, school enjoyment and classroom environment. Thus, we wanted to investigate whether the
free school meal had effects on behavioral issues, inactiveness, self-efficacy, school enjoyment and
classroom environment as well, defined as school environment in the current study. Further if boys and
girls, and students with higher or lower socio-economic status (SES), responded to the intervention in
different ways.

The aim of this study was to investigate possible effects of a free, healthy school meal on reducing
behavioral issues and inactiveness, increasing self-efficacy and school enjoyment, and improving

classroom environment.

Methods
The School Meal Project

‘The School Meal Project’ was a non-randomized intervention conducted in two elementary
schools in Norway. During one school year, Norwegian 6" grade students aged 11 years old (the
intervention group) were served a daily free healthy school meal at lunch time (cold meal with bread,
healthy spread, fruit and vegetables) according to the Norwegian Dietary Guidelines, while a control group
continued with packed meals as usual. The project was initially proposed by a local cook who prepared
and served the meal. The research team at the University of Agder designed and carried out the research
activities. A convenience sample consisting of one control group (n=109) and one intervention group
(n=55) was therefore chosen to make the intervention feasible.

The project had a participation rate of 75 % at baseline; participation rate in intervention group and
control group was respectively 96 % and 67 % (Figure 1). Students in both groups answered a
comprehensive pen and paper-based questionnaire at baseline (August 2014) and follow-up (June 2015).
Consent to participate was gathered by active parental consent following principles from Wolfenden et al.
(2009). The students were informed about the possibility to withdraw from the project. The project had

few respondents lost to follow-up (n=3 in each group), these were due to absence from school, withdrawal
10
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or moving to another school district (Figure 1). The design and methods have previously been described
(Vik, Van Lippevelde, et al., 2019).

Figure 1
Flow chart of the enrollment process (Vik, Van Lippevelde, et al., 2019)

Enrollment ] Assessed for eligibility (n=219)

Excluded (n=55)
# Did not have parental consent (n=51)

h i

# Declined to participate (n=4)

¥

Assigned to intervention or
control (n=164)

ﬁ[ Allocation Jil

Allocated to control (n=109) Allocated to intervention (n=55)
& Did not receive intervention * Received intervention (n=55)
& Answered baseline questionnaires (n=109) * Answered baseline questionnaires [(n=55)

[ Follow-Up 1 }

v ¥
Lost to follow-up (n=2) Lost to follow-up (n=3)
* Did not answer due to absence from school (n=2) # Did not answer due to absence from school)
* Answered FU1 guestionnaires (n=107) [moved away; n=2, withdrew; n=1)

* Answered FU1 guestionnaires (n=52)

[ Follow-Up 2

Lost to follow-up (n=1) Lost to follow-up (n=0)
* Answered FU2, but not FU1 (n=2) + Answered FU2 guestionnaires (n=52)

* Did not answer due to absence from school (n=1)

([ vayss | l

Analysed (n=108) Analysed (n=52)

= Answered FU2 guestionnaires (n=108)

Measures
A likert-scale questionnaire was used to measure our school environment outcome variables: behavioral
issues, inactiveness, self-efficacy, school enjoyment and classroom environment. Table 1 presents the

survey questions in the questionnaire
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Table 1

Survey questions for school environment, main variables indicated in bold.

Behavioral issues

Do you make so much noise in class that the teachers yell at you?

Are you expelled from class because you make too much noise?

Does your teacher write down your name because of bad behavior?

Do you disturb the class to such an extent that other students in your class can't pay attention?

Inactiveness

Do you find it uncomfortable to speak up in class?

Do you raise your hand to answer questions in class?

Do you feel shy in class?

How often does it happen that you haven't said anything in class for one day?

When I have to say something in class, I’'m afraid that I will say something stupid

How often do you feel shy in meeting with people of the opposite gender?

Occasionally you do not raise your hand even though you know the answer, because it is
uncomfortable to speak up in class

School enjoyment

I like being at school

The school is interesting

I look forward to going to school

I like school activities

We do a lot of fun things at school

I wish I didn’t have to go to school '

I do not like school activities

I learn a lot at school

It is many things at school which I don’t like ’
The teachers assist me when | need it

Self-efficacy

| can master the subjects that is taught in school this year

| can do even the most demanding work if | try

If I have enough time, I can do a good job with all my schoolwork
I can do almost any schoolwork if | don't give up

I can learn schoolwork although it is demanding

I’m sure that I can figure out how to do the most demanding work

Classroom environment

The students in my class enjoy being together

Most of my fellow students are kind and helpful with each other
My fellow students accept me as | am

When a classmate is upset, the others comfort him / her

"reversed item.

Each item had 5 response alternatives ranging from very often, often, sometimes, rarely, to never,
except from self-efficacy (responses completely true, true, partly true, untrue and completely untrue) and
classroom environment (responses always, often, sometimes, rarely, never). The questionnaire was pilot-
tested prior to data collection, and parts of the questionnaire is used in previous research (dverby &
Hgigaard, 2012).

Sum- score variables were made for each outcome variable by summarizing the score from each
guestion. Change variables for each outcome variable were made by subtracting follow-up score with
baseline values to investigate possible change in the outcome variables.

Parental educational level was reported by parents in a separate questionnaire and used as proxy

12
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for SES. The scores for SES were dichotomized into lower or higher SES based on two items. First “what
is your highest level of completed education” and second “what is your partner’s highest level of completed
education”? The response options were “primary school”, “upper secondary school”, “3-4 years higher
education and “5 or more years of higher education” (and “do not have a partner” for the second item).

Lower SES was identified as both parents (or one single parent) having completed primary school
and upper secondary school, and higher SES with at least one parent completed higher education (Vik,
Van Lippevelde, et al., 2019).
Statistics

The sum-scores for behavioral issues, inactiveness, self-efficacy, school enjoyment and classroom
environment were all found reliable with respectively a= 0.7, 0.7, 0.9, 0.9 and 0.8 Cronbach’s alpha values,
confirming internal consistency (Bland, 2015). Baseline- and descriptive characteristics are presented as
proportion, mean and standard deviation (SD) or median and interquartile range (25%-75%) where
appropriate. Preliminary analyses were performed to check that assumptions of normality, linearity,
homoscedasticity, and multicollinearity were reasonably met. Linear regression was performed for each of
the outcome variables to assess the effect of the free school meal (intervention/control group as the
independent variable) on change in the outcome variables behavioral issues, inactiveness, school
enjoyment, self-efficacy, and classroom environment. The regression analysis for each of the outcome
variables are presented together in the complete regression model (Table 4). The model is adjusted for
baseline measures (model 1), adding adjustment for gender in model 2 and adding gender and SES in model
3. Gender and SES were inserted as categorical variables (0= girl, 1=boy, SES:0=lower, 1=higher), while
the change variable and baseline sum-score were indexed as continuous variables. Analyses were
performed using IBM® SPSS® Statistics 25.

Results

Out of 219 invited students, 164 (74%) gave consent and participated at baseline. There were more
boys in the intervention group compared to the control group (p 0.07), and there were higher educated
parents in the control group compared to the intervention group (p 0.23) (Table 2).
Table 2

Baseline demographic characteristics (n=164)

Characteristics All Intervention group  Control Group
(n=55) Group (n=109) comparison

Gender, n (%)

Boys 85 (52) 34 (62) 51 (47)

Girls 79 (48) 21 (38) 58 (53) p = 0.007

Age

Mean (SD) 11.00 (0.78) 11.10 (0.32) 11.14 (0.92) p=0.86

SES, n (%)

Lower 53 (39) 21 (46) 32 (35)

Higher 63 (41 25 (48) 38 (38) p=0.23

13



JISTE, Vol. 25, No. 1, 2021

Pearson’s chi square for gender and SES (socio-economic status). Independent sample t-test for age.

The intervention- and the control group were comparable with regards to behavioral issues,
inactiveness in class, self-efficacy and classroom environment at baseline and follow-up (Table 3). There
was a significant change in school enjoyment in favor of the intervention group at follow-up (p 0.04). This
change was not adjusted for baseline (Table 3). Analysis adjusting for baseline presented in Table 4 did
not show significant effects of free school meals on reduced behavioral issues or inactiveness, increased
school enjoyment or self-efficacy or improved classroom environment. Overall, the analysis showed wide
confidence intervals (Table 4). Furthermore, not related to intervention effect, analysis showed that girls
reduced their inactiveness in class more than boys (B= -0.21, p 0.02), and that there was a significant
change in self-efficacy according to SES: students with higher educated parents increased their self-
efficacy more compared to students with lower educated parents (B= 0.20, p <0.01).

Table 3 Descriptive scores for outcome variables as md (IQR) and mean (SD) for change

Out_come Baseline Follow-up Change
variables
; p- ; p- . ;
'“teY Control value '“tef Control value Inter_’ Control P
vention - vention - vention value**
. 5 5 5 5 -0.08 0.00
Behavior 4.7) (4.6) 0.36 @.7) (4.6) 0.12 (1.1) (1.1) 0.68
Inactivenes 13 12 12 12 -0.29 0.22
s (10,16) (10,15) 983 (9,15) ©916) 9 @3 @0 08
Self- 22 24 24 24 1.13 1.21
efficacy  (2026) (19.27) °M (2326)  (2228) 9B (36) @45 992
School 36 40 38 39 0.91 -1.28
enjoyment  (3041)  (3544) °27  (33.44)  (3339) 9% (59 c7) 004
Classroom
) 17 18 17 18 -0.14 0.67
EIVIONME  (16,10)  (16,19) 069 16180 @619 % (@) 2.9) 0.58

*Pearson’s chi square
** Independent samples t-test
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Effect of a free school meal on change in behavioral issues, inactiveness, school enjoyment, self-efficacy
and classroom environment using linear regression

Outcome variables

Behavioral issues
Control/Intervention

Girls/boys
Lower/Higher SES

Inactiveness
Control/Intervention

Girls/boys
Lower/Higher SES

School enjoyment
Control/Intervention

Girls/Boys
Lower/Higher SES

Self-efficacy
Control/Intervention

Girls/Boys

Lower/Higher SES

Classroom environment

Control/Intervention
Girls/Boys

Lower/Higher SES

Model 1

Beta (95%Cl)

0.01
(-0.33-0.39)

-0.05
(-1.87-0.93)

0.11
(-0.66-3.35)

-0.04
(-1.48-0.75)

-0.07
(-1.11-0.29)

p_
value

0.86

0.51

0.19

0.52

0.26

Model 2

Beta (95%Cl)

0.02
(-0.33-0.41)
-0.04

(-0.50-0.30)

-0.03
(-1.61-1.17)
-0.19
(-2.95-(-0.21))

0.11
(-0.65-3.39)
-0.02

(-2.16-1.64)

-0.05
(-1.58-0.68)
0.07
(-0.50-1.64)

-0.08
(-1.18-0.25)
0.07

(-0.29-1.05)

p_
value

0.84

0.63

0.75

0.03

0.18

0.79

0.43

0.29

0.20

0.26

Model 3

Beta (95%Cl)

0.01
(-0.36-0.39)
-0.04
(-0.48-0.32)
-0.13
(-0.65-0.08)

-0.04
(-1.75-1.10)
-0.21
(-3.14(-0.33)
-0.16
(-2.73-0.08)

0.11
(-0.67-3.50)
-0.02
(-2.20-1.71)
0.05
(-1.32-2.60)

-0.03
(-1.43-0.83)
0.07
(-0.49-1.66)
0.20
(0.57-2.81)

-0.08
(-1.15-0.31)
0.08
(-0.29-1.09)
0.09
(-0.20-1.23)

p_
value
0.94
0.69

0.12

0.65

0.02

0.07

0.18
0.80

0.52

0.60
0.28

<0.01

0.26

0.25

0.16

Significant p-values indicated in bold. Dependent variable: Outcome variable. Model 1: Adjusted for

baseline. Model 2: Adjusted for baseline and gender. Model 3: Adjusted for baseline, gender, and SES.

Discussion

This study did not demonstrate that a free healthy school meal for one year significantly reduced

behavioral issues or inactiveness, increased school enjoyment or self-efficacy, or improved classroom
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environment.

Previous research has documented that healthy free school meals following nutritional guidelines
can have a positive impact on several aspects in childhood and adolescence (Cohen et al., 2021). These
include for instance social benefits, improved social climate, and making students more ready to learn
(Taylor et al., 2020). Furthermore, previous research has demonstrated that a free school meal can improve
satisfaction with schoolwork (Ask et al., 2010). Benn & Carlsson (2014) showed how a free school meal
can be beneficial for concentration and less disturbing noise in class. Berggren et al., (2017) explored how
school meals can operate as a positive influence on children and adolescent wellbeing, concentration in
school activities and their mood. Moreover, cross-sectional studies have shown an association between
sub-optimal energy-dense diets high in sugar and behavior- and mental health problems (Lien, Lien,
Heyerdahl, Thoresen, & Bjertness, 2006; Oellingrath, Svendsen, & Hestetun, 2014; @verby & Hgigaard,
2012). However, Sorensen et al. (2015) showed inconsistent findings when investigating effect of free
school meals on concentration and school performance, with improved reading performance but also
increased inattention and impulsivity. The researchers relate these findings to methodological issues
(Sorensen et al., 2015). Given our results as well, this indicates that evaluating free school meals is a
complex issue. The lack of effects in the present study could therefore be due to methodological issues.
More research is needed with improved study design and methods, as well as a larger study sample.

Given the wide Confidence Intervals we detected in our analyses, the study may be underpowered
(Bland, 2015). In our case, this increases the risk of uncertain estimates and thus of the results being false
negative. With 55 students in the intervention group, it is likely that we have a too small, and imbalanced
(for gender and SES) sample size to show that a difference might exist (Bland, 2015). Furthermore, lack
of randomization, as well as using self-reported unvalidated measurement tools and the narrow age-range
in our sample limits the representativeness and generalizability of the results.

Significant changes as we found in our analysis for inactiveness between girls and boys, and for
self-efficacy between lower and higher parental education status, may indicate that there are different
things going on during the school year that we were not able to control for, regardless of receiving free
healthy school meals. ‘The School Meal Project’, as this current study was a part of, has previously shown
effective in promoting a healthy diet and reducing social health inequalities (Illgkken et al., 2017; Vik, Van
Lippevelde, et al., 2019).

The lack of results that a free school meal might influence the school environment might be due to
the survey questionnaire being unsuitable for measuring school environments. Therefore, rigorous
interventions with a large study sample using a cluster randomized control design and validated
measurement tools and a focus on increased understanding through qualitative measures are needed to
explore the possible impact of free, healthy school meals on school environment. The long intervention
period and high participation rates represents strengths of this study.

Although we did not find significant effects in our current study, others have, as mentioned earlier,
showed that free school meals are beneficial for several domains of childhood development. A recent

systematic review conducted by Cohen et al. (2021) documented that most studies investigating universal
16
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free school meals at lunch time following nutritional standards can promote a healthy diet, food security
and academic performance. Further, as a healthy lifestyle with a healthy diet is associated with optimal
learning (Naveed et al., 2020), we argue that school meals are of importance in an educational setting, for
teachers and in teacher education as well.

However, Benn & Carlsson (2014) illustrated a potential gap on the view of school meals in their
research: they showed that a free school meal can function as a pedagogical platform where children can
practice social skills and learn about food, while some teachers viewed school meals as relating to school
health policy rather than education and learning (Benn & Carlsson, 2014). Additionally, free school meals
can be harmful by creating stigma if not offered as a universal free meal (Kairiene & Sprindziunas, 2016;
Yu etal., 2019) and organizational factors such as lack of time, noise, standing in line, and having limited
offer of food choice can influence uptake of free school meals and the dining experience (Day, Sahota,
Christian, & Cocks, 2015; Sahota, Woodward, Molinari, & Pike, 2014).

It may also be argued that school meals are not necessarily better than a packed lunch from home.
A nutritious packed lunch with fruit and vegetables may for instance be a better choice than a free school
meal of low quality. Free school meals may also be expensive for the municipalities and introduce logistics
that may be challenging for schools that are not built for this purpose. We therefore suggest that future
school meal programs and research should consider the limitations with our current study, focus on teacher
involvement, implement policy for nutritional guidelines, consider universal free school meals, and further
explore best possible local solutions for serving varied types of food and for reducing organizational

barriers.

Conclusion

Serving of healthy, free school meals at lunchtime did not reduce behavioral issues or inactiveness
in class, increased school enjoyment or self-efficacy, neither did it improve classroom environment in this
study. Methodological issues might explain the lack of findings in our study. We encourage further research
to enhance the understanding of universal free healthy school meals among different age groups, with a
larger study sample, and with study designs involving perspectives of school children, family, staff, and

policymakers.
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