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Abstract: Several authors have shown that vegetables a re the most commonly wasted component
in school lunches and enhance the importance of food education on topics such as food waste and
vegetable consumption. The present research evaluated the efficacy of a single session of food
education on vegetables waste and consumption. The data collection was focused on primary school
students from a school located in Guarda district (Portugal). A vegetable selective aggregate weighing
from the lunch plate was required in two distinct phases: before and after a single 30 min nutritionist’s
intervention. The variables collected were the quantities of vegetables produced, leftovers and plate
waste. Through these weighings, it was possible to measure the variables: distributed vegetables,
consumed vegetables, vegetables waste, leftovers index, plate waste index. The use of materials such
as a scale, suitable containers, gown, disposable gloves, cap and office supplies were necessary. In
total during the two phases, 870 meals were evaluated. Measures of central tendency and statistical
analysis tests were used. At the end of the present research, it was possible to verify significant results
in the reduction of the vegetables leftovers index and in the increase in vegetable consumption per
capita, through the nutritionist’s intervention. There were significant differences in the reduction of
the index of vegetable leftovers and in the increase in the consumption of vegetables per capita and
no significant differences in total vegetable waste. Potential causes and strategies for future research
were also discussed. This study demonstrates how a nutritionist’s intervention, in a school context,
could translate into behavioral change in nutrition and sustainability terms.

Keywords: food education; nutritionist; school meals; vegetables; food waste

1. Introduction

Food is the most important factor for human health [1]. However, during childhood
and adolescence, a high nutritional quality diet becomes particularly crucial, as they are
globally recognized as critical periods of development [2].

In Portugal, there was a decrease, from 37.9% in 2008 to 29.6% in 2019 in the prevalence
of overweight in children [3]. However, it is still necessary to work on equally important
aspects, since IAN-AF data show a prevalence of inadequate daily consumption of fruit
and vegetables daily of around 72% (below 400 g, according to the WHO) [4,5].

Vegetables are essential for a complete, balanced and varied diet, with health benefits
due to their composition, rich in fiber, minerals, vitamins and other compounds. Adequate
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vegetable intake is associated with the prevention of chronic non-communicable diseases,
which makes it fundamental to promote their consumption in different contexts [6].

Along with promoting health through food, food sustainability is another subject of
deep debate.

Studies indicate that, annually in Europe, about 89 million tons of food are wasted,
and therefore food waste (FW) is recognized as a significant social problem with nutritional,
environmental, and economic impacts. Improving food quality and reducing environmental
impact is now a global concern [1,7,8].

Currently, there is no single standardized definition of FW in the European Union,
resulting in the use of definitions from three different entities. One of them is from FAO,
which defines FW as the amount of food lost or wasted along the food chain, which includes
all food that was initially intended for human consumption, but which has deviated from
the human food chain [7].

In Portugal, studies show that FW is around 131 kg per capita and the consumer plays
a decisive role in this measured value. At the school level, data show a FW of between
11–31% [7].

The FW assessment has been an indirect measure used in a school context to assess
both satisfaction with school meals and their context. This assessment helps to direct the
necessary changes towards greater credibility and acceptance of meals, conciliating essential
aspects of food supply and for optimization of food service management processes [7].

FW comprises two components: leftovers (prepared food not distributed) and plate
waste (food distributed and not consumed). Although leftovers are more related to service,
which may reflect processing errors, plate waste allows the evaluation of integration with
regards to the consumer and therefore is more difficult to control and often unavoidable [2].

In the literature, different factors are pointed out as possible causes for meal rejection,
leading to plate waste: appetite variation and/or energy needs, food preferences, mealtimes
and time available to complete eating, availability of food from other sources, distraction
with other activities at the same time as the meal, the school canteen environment, pres-
ence of assistants to encourage meal intake, the absence of consumer awareness, among
others [2,7].

In addition to the direct loss of food and the resulting costs, plate waste can mean a
reduction in the nutritional benefit that children receive from the meal, especially if it comes
from foods such as fruit and vegetables. Therefore, it is of great importance to perceive and
evaluate the acceptance, adherence, and rejection of food, and its causes [2,7].

Food waste is an important indicator of sustainability [7]. Improving diet quality while
simultaneously reducing environmental impact and achieving sustainable development
outcomes is a critical focus globally. Despite this shared international interest, progress
in improving diet quality and achieve sustainable development goals related to planetary
health are exceptionally challenging to achieve [9].

Furthermore, international recommendations identified a need for additional investiga-
tion of the relationship between consumer behaviors, waste disposal and the sustainability
of individual food groups in order to improve long-term food security. This is an impor-
tant research gap that precludes a more comprehensive accounting of the multiple factors
relating public health nutrition to environmental sustainability [7].

Empowering the younger population to make healthy decisions when choosing and
consuming food may not be enough [9]. As the school is a place where children spend a
considerable number of hours and, consequently, have a large part of their daily food, the
quality and quantity of food ingested at school has a strong impact on their health and
well-being [2].

The school, as an educational space and health promoter, is an ideal place to design
programs that value healthy eating, through food education [9].

The age group from 0–12 years old has revealed to be indicated as important when
working on these themes since studies claim that targeted local actions, aimed at children
of these ages, are effective in modifying long-term behaviors [10].
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Food education can be defined as learning experiences designed to facilitate the
adoption of behaviors related to food consumption and nutrition, promoting health and
well-being [11]. Several authors have already reported the importance of this strategy,
both for increasing the acceptance of foods that are often rejected in school meals and for
improving the quality of food for school-age children, as well as for reducing food waste in
school canteens [12–17].

Food waste has a negative impact on human health, especially through deficient
consumption of balanced meals, and encourages the consumption of nutritionally poorer
foods in subsequent meals.

Through the analysis of this intervention, strategies could be developed generally in
schools to reduce the food waste occurring. Despite that several studies were conducted to
access food waste in schools, among children, new studies need to be developed to analyze
the impact of different strategies.

Therefore, the aim of this study was to evaluate the impact of a food education session
on vegetable food waste, namely leftovers and plate waste; and to analyze differences
between components.

2. Materials and Methods

A quasi-experimental study was carried out in a Portuguese school, located in Guarda
district. Data were collected at two different times during January and February in the
school year of 2021/2022, and included only primary school students. Between these two
moments of data collection, a single nutritionist intervention was carried out.

In the first phase of data collection (P1), prior to the intervention, the prepared vegeta-
bles for distribution and vegetable waste from the lunch plate of primary school students
who used the food service were weighed for 5 consecutive working days. In total during
P1, 383 meals were evaluated.

The intervention phase took place on the first day of the second data collection phase,
during the morning, two weeks after P1. A total of five food education sessions were carried
out for 109 primary school students. All food education sessions were held in a classroom
context, with a slide presentation about the health benefits of vegetables consumption and,
at the end, a practical activity took place using wooden vegetable models, to demonstrate
their importance in the context of health promotion.

In the second phase of data collection (P2), there was a new weighing of the prepared
vegetables for distribution and vegetable waste from the lunch plate during 5 consecutive
working days for comparison. In total of P2, 489 meals were evaluated.

The procedure related to food waste assessment was the same as that reported by
Ferreira J [2].

All data collection was performed by the principal researcher, who weighed the
leftovers from the production, the plate waste and the containers used. It should be noted
that the staff assigned to the kitchen served each student’s plate and the bowls with the
vegetable component of the meal.

During the research, there was no change in school practices regarding school lunch,
namely in terms of lunchtime and staff accompanying the meal, in order to avoid interfer-
ence with food consumption. The P1 menu was replicated as much as possible in P2, in
order to reduce factors that might possibly influence the results (Table 1). Table 1 describes
the menu. As shown, the soup and the main course was the same in P1 and P2. The changes
in menus related to the order of vegetables distribution were unavoidable, due to internal
operational issues.

In general, the menus in Portuguese schools are composed of soup, main course,
dessert (fruit and sweet dessert, with an established frequency) and water, which is the
only allowed drink.

The vegetable component from the lunch plate was always distributed as salad,
according to a common practice in this school. The waste of the following vegetables was
evaluated: lettuce, carrot, red cabbage, cucumber and tomato.
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Table 1. First (P1) and second (P2) phase of data collection school menu.

Days Soup Main Course P1 Vegetable Options P2 Vegetable Options Dessert

1 Green bean Tuna Pasta Lettuce, tomato Lettuce, cucumber Apple, banana,
tangerine

2 Chicken Soup Roast Veal with
Pea’s Rice Lettuce, red cabbage Lettuce, tomato Apple, pear

tangerine

3 Chickpeas and cabbage Cod “à Brás” Lettuce, cucumber Lettuce, carrot Apple, banana,
tangerine

4 Leek cream Roasted Chicken
Legs with Rice Lettuce, tomato Lettuce, red cabbage Apple, pear,

tangerine

5 Turnip greens Pork meat “à
Alentejana” Lettuce, carrot Lettuce, tomato Apple, banana,

pear

The seasoning consisted of olive oil, salt and onion (used as an ornament), always
counted in the final weighing. The container’s weight was eliminated from the final weight
by subtracting it from the overall weight.

The selective aggregate weighing method was performed for the prepared vegetables
for distribution and vegetable waste from the lunch plate. The following data were collected:
prepared vegetable weight for distribution (PW), leftover weight (LW) that corresponded
to the undistributed vegetables at the end of the meal, plate waste weight (PWW) that
corresponds to the distributed vegetables not consumed, and the total number of daily
meals [2].

The following material was used to ensure compliance with good hygiene and food
safety practices: gown, cap and disposable gloves. Office supplies, plastic containers,
garbage bags and scale (brand: Jata; model 724—digital scale with a maximum capacity of
3 kg and division of 1 g) were also used.

The calculated variables were distributed vegetables weight (DVW), Consumed veg-
etables weight (CVW), Consumed vegetables weight per capita (division of CVW by the
number of served meals), VW (sum of LW and PWW), VW percentage, leftover index (LI)
(division of LW by PVW), plate waste index (PWI) (PWW division by DVW).

For statistical analysis, the Statistical Package for Social Sciences (IBM SPSS® Statistics,
version 27, Chicago, IL, USA) and Microsoft Excel® were used to make graphs and tables.

Descriptive analysis of variables was performed by determining the mean, median,
standard deviation, frequency, maximum and minimum.

For the association of variables, the t-Student test was used to compare means of two
independent samples. The considered level of significance was 5% (p < 0.05). Previously,
normality was tested using the Shapiro-Wilk test.

3. Results

In the five days of P1 the waste of vegetables in 383 primary school meals was eval-
uated. In this phase, a total of 6.9 kg of vegetables were produced, giving an average of
1.4 kg per day. Of these, an average of 30.4% was consumed resulting in a vegetable waste
of 69.6%. The LI in this phase reached 59.9%, while the PWI was around 24.5%. In terms of
average CVW per capita in P1, this was around 5.3 g (Table 2).

When analyzing P1 in more detail (Table 2), the highest PWI (28.5%) is noted on day 1,
with tuna pasta as the main course and a vegetable component of lettuce and tomato salads.
It proved to be the day with the highest percentage of VW, at around 77.6%. Consequently,
it had the lowest percentage of CV (22.4%) and CVW per capita (4.7 g).

It is possible to see in Table 2, that day 2, whose menu was roasted veal with peas and
rice accompanied by lettuce and red cabbage salads, was the day with the most meals, at
87 meals. This day also proved to have the lowest PWI and percentage of VW (15.3% and
61.7%, respectively). The highest percentage of CV (38.3%), CVW per capita (5.8 g) and
DVW (595 g) were attained on this day.
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Table 2. Results from the first phase of data collection.

Days Number of
Meals

PVW
(g)

DVW
(g)

PWW
(g)

PWI
(%) LW (g) LI

(%)
VW
(g)

VW
(%)

CVW
(g)

CV
(%)

CVW per
Capita (g)

1 78 1637 512 146 28.52 1125 68.72 1271 77.64 366 22.358 4.692

2 87 1316 595 91 15.29 721 54.79 812 61.70 504 38.298 5.793

3 77 1656 514 133 25.88 1142 68.96 1275 76.99 381 23.007 4.948

4 76 1386 573 143 24.96 813 58.66 956 68.98 430 31.025 5.658

5 65 939 486 136 27.98 453 48.24 589 62.73 350 37.274 5.385

TOTAL 383 6934 2680 649 —— 4254 —— 4903 —— 2031 —— ——

PVW: Produced vegetables weight. DVW: Distributed vegetables weight. PWW: Plate waste weight. PWI: Plate
waste index. LW: Leftovers weight. LI: Leftovers index. VW: Vegetables waste. CVW: Consumed vegetables
weight. CV: Consumed vegetables.

On day 3, with cod “à Brás” (cod with french fries, egg, onion and seasoning) accom-
panied by lettuce and cucumber salads, there was the highest LI during P1 (69%) and this
was also the day with the highest PVW (1.7 kg) (Table 2).

On the last day, with pork meat “à Alentejana” (pork meat with cubed french fries and
clams) accompanied by lettuce and carrot salads, the lowest number of meals during this
phase was recorded, with 65 meals. The smallest DVW (486 g) and the smallest LI were
also verified on this day (48.2%) (Table 2).

Regarding P2, the vegetables waste in 489 primary school meals was evaluated. In
this phase, a total of 9.1 kg of vegetables were produced, giving an average of 1.8 kg per
day. An average of 42.1% was consumed resulting in a VW of 57.9%. The LI in this phase
reached 41.8%, while the PWI was around 28.5%. Regarding CVW per capita in P2, on
average, this was around 7.7 g (Table 3).

Table 3. Results from the second phase of data collection.

Days Number
of Meals

PVW
(g)

DVW
(g)

PWW
(g)

PWI
(%) LW (g) LI

(%)
VW
(g)

VW
(%)

CVW
(g)

CV
(%)

CVW per
Capita (g)

1 99 1679 1201 399 33.222 478 28.469 877 52.233 802 47.767 8.101

2 99 2196 906 360 39.735 1290 58.743 1650 75.137 546 24.863 5.515

3 99 1877 1064 268 25.188 813 43.314 1081 57.592 796 42.408 8.040

4 97 1630 852 249 29.225 778 47.730 1027 63.006 603 36.994 6.216

5 95 1714 1188 182 15.320 526 30.688 708 41.307 1006 58.693 10.589

TOTAL 489 9096 5211 1458 —— 3885 —— 5343 —— 3753 —— ——

PVW: Produced vegetables weight. DVW: Distributed vegetables weight. PWW: Plate waste weight. PWI: Plate
waste index. LW: Leftovers weight. LI: Leftovers index. VW: Vegetables waste. CVW: Consumed vegetables
weight. CV: Consumed vegetables.

It was found that day 1, with tuna pasta and accompanied by lettuce and cucumber
salads as vegetable component, was the day that recorded the lowest LI (28.5%) and the
highest DVW (1.2 kg) (Table 3).

On day 2, with roasted veal, peas and rice, and lettuce and tomato salads as vegetable
component, there was the highest PVW (2.2 kg), the highest LI and PWI (58.7% and 39.7%
respectively), resulting in the highest percentage VW in P2 (75.1%). The percentage of
consumption (24.9%) and CVW per capita (5.5 g) were the lowest in this phase (Table 3).

On day five, the day on which the lowest number of meals was recorded and whose
options for the vegetable component of the dish were lettuce and tomato salads accompa-
nying the pork meat “à Alentejana”, the PWI and the percentage of VW were the lowest in
P2, 15.3% and 41.3% respectively. The highest CV percentage (58.7%) and CVW per capita
(10.6 g) were also observed on this day (Table 3).
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It should be noted that, in both phases, the PWI was higher when the vegetable options
were lettuce and tomato (Day 1 in P1 and Day 2 in P2). Additionally, on day 5 of P2, the
lowest PWI and the highest CV values of P2 were registered, precisely the days when
lettuce and tomato were served (Tables 2 and 3).

Table 4 makes reference to the comparison of the average values of the two project
phases, spaced by 3 weeks and with the nutritionist’s 30-min intervention in the morning of
the first day of P2. It was verified that there were no significant differences in the percentage
of VW and PWI (ρ = 0.111 and ρ = 0.425, respectively). However, a significant decrease in
LI (ρ = 0.030) and a significant increase in CVW per capita (ρ = 0.031) were observed from
P1 to P2.

Table 4. P1 and P2 average values comparison.

PVW (g) LW (g) PWW (g) LI (%) PWI (%) VW (g) CVW (g) DV (g) CVW per
Capita (g) VW (%) CV (%)

P1 1386.8 850.8 129.8 59.875 24.525 980.6 406.2 536 5.295 69.61 30.390

P2 1819.2 777 291.6 41.789 28.538 1068.6 750.6 1042.2 7.693 57.86 42.140

ρ = 0.030 ρ = 0.425 ρ = 0.031 ρ = 0.111

PVW: Produced vegetables weight. DVW: Distributed vegetables weight. PWW: Plate waste weight. PWI: Plate
waste index. LW: Leftovers weight. LI: Leftovers index. VW: Vegetables waste. CVW: Consumed vegetables
weight. CV: Consumed vegetables.

4. Discussion

Food waste is a current problem in school canteens and its evaluation has been used
to measure the effect of food education programs in a school context [18,19].

Vegetables were the food group chosen for this study, as several works refer to it as
the group that has the highest levels of food waste in school canteens [15,20–26].

In fact, the vegetables waste found in this study was high, even compared with other
author’s results. This information proved to be worrying since this food group provides
essential nutrients for children’s growth and, at the same time, are of low acceptance by
this age group [22,23,26]. However, there are a large number of factors that could influence
such differences, as mentioned earlier.

In England, Haroun et al. observed that the fruit and vegetable waste at lunch in
primary schools was approximately 30–40% lower than that found in the present study [15].

Regarding the LI, it decreased significantly from P1 to P2, 59.9% and 41.8% respectively.
Values lower than these were reported by Silva et al. [19] and by Salomé [27].

Another study, carried out in Portugal by Araújo and Rocha [28], also noticed lower LI
values, 28.7% observed in the first phase and 27.5% in the second phase. These differences
could be related to the proper management of food service, previously described in the
literature as a determinant of LI (2).

According to Vaz [29], leftovers index (LI) values greater than 3% are unacceptable
and supposed indicators of poor management of the school food services (SFS). These
may indicate an excess of production, either due to inefficiency in the management of the
production of meals, or due to inadequacy in food recommendations, the capitation defined
in the national guidelines and the amount consumed by students for reasons such as meal
characteristics, appetite, environment, among others [19,30].

However, this kind of conclusion should not be drawn because, according to Muller [31],
the use of reference values as categorizers of these units may not be adequate, since each
SFS has its own food preferences and processes, error margin calculated in planning and
oscillation in the number of meals.

It is important to note that, in the school used in the present study, it is usual to serve
leftovers resulting from primary school students’ lunches later to other students (middle
and high school), promoting less control of this parameter and a possible explanation for
the values obtained.
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Thus, the leftovers evaluation in each SFS is essential for the unit’s continuous improve-
ment process and must be worked on individually. This approach will help to determine an
acceptable amount of leftover food according to the SFS characteristics and the stakeholders
involved in the school canteens [32,33].

Regarding PWI, they increased by 4% from P1 to P2 (24.5% and 28.5%, respectively),
but this was not statistically significant (ρ = 0.425). These values were higher than those
found in some studies, such as Salomé [27], who reported a PWI value of 6.8%. The
Silva et al. [19] study, carried out in two schools, obtained an average PWI of 13.5% for the
dish vegetable component.

Another work carried out with children aged 3 to 5 years found, in a pre-intervention
phase, an average PWI of 41.1%, which was much higher compared to the present study.
However, in the post-intervention phase, the average PWI was 27.6%, slightly lower than
that reported in the present study [34]. It is important to emphasize that in the work of
Silva [34], several interventions were performed.

According to Teixeira [35], PWI values greater than 10% are not acceptable and the
lowest possible value should be recommended. In both phases of the present study, the
PWI values were much higher.

The value suggested by Teixeira [35] is normally applied in groups of healthy adults,
which is not the case for this study and, specifically in a Portuguese school context, there
are no reference values [36]. Therefore, it would be precipitate to indicate a value from
which the PWI is not acceptable under these circumstances [7]. Moreira [7], after collecting
data referring to 33 days of food waste, states that the values of the rest should be compared
within each SFS over time.

The literature directly relates the PWI to several factors such as the lack of awareness
of students regarding FW, the degree of student satisfaction and/or a possible discrepancy
between actual consumption and the required capitation [19].

It is important to note that, at both phases of the present research, the PWI was lower
than the LI, which can be justified by the hypothesis mentioned above, as the leftovers are
later served to the remaining school students who use the food service, together with the
fact that the capitations used are small, below those recommended [30].

When we look at the average CVW per capita consumption, the difference between
phases becomes significant (ρ = 0.031), with a 5.3 g CVW in P1 and 7.7 g in P2 (after the
nutritionist’s intervention). Regardless of this significant difference, it was possible to verify
the low CVW per capita of the lunch dish vegetable component in our study, which was far
from that recommended [30]. Similarly, national and international has shown that in these
age groups low consumption of vegetables is prevalent [37–41].

According to a national guidance document [42], the capitations referring to the lunch
dish vegetable component, aimed at children between 3 and 6 years old and between 6 and
10 years old, should correspond to 0.55 (99 g raw or 77 g cooked) and 0.70 servings (126 g
raw or 98 g cooked), respectively.

Furthermore, the guidelines regarding the variety of vegetables served are not com-
plied with, due to only two options to choose instead of three (raw or cooked) as recom-
mended in the guidance issued by the Portuguese Education General Directorate [30].

Even dividing the PVW by the number of daily meals, referring to primary school
students, the guidelines are still not complied with. These results raise the possibility that
children ingest less nutrients than recommended.

It is also verified that in this school, as observed when the portion of vegetables is
served on the plate, the employees tend to include a reduced portion, suggesting that, in
this way, they reduce food waste.

It is necessary to reconsider the portion served at school lunch, as this may be one of
the factors that is conditioning the consumption of vegetables. In fact, Miller et al. [43], has
shown that increasing the serving size of vegetables served could be a strategy to increase
their consumption by children.
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Several other determinants of food waste are conditioned by the environment under
study [36]. In general, school canteens are considered unwelcoming places [36,44]. Several
authors have demonstrated a link between the canteen environment, the acceptance of the
meal and consequent waste. Issues such as light, sound or temperature and number of
people present are reported [45–47].

Regarding the vegetable options, in the school for the present study there were only
two daily options (ranging across five vegetables), in which one was always lettuce. The
fact that the lunch dish vegetable option is always raw, especially during this season of the
year, can also contribute to low adherence.

The sensory characteristics of the food served, such as taste, temperature, color and
texture, are crucial to meal acceptance [36].

It is important to mention that, according to the Portuguese Education General Di-
rectorate guidance document, in addition to raw vegetables, prepared vegetables should
whenever possible, be part of the accompaniment to the dishes [30].

Food monotony, without variations in the food type and preparations, is also one of
the factors that can reduce the child’s appetite and interest in food, according to Silva [34].

Spigarolo et al. [48] also published a study, with students from 6 to 13 years old, on
the food service of 40 Italian schools, concluding that one of the parameters that was least
satisfying was the lack of variety in the menus.

A self-service study found that greater variety in the type of food was associated with
a reduction in food waste in vegetables and fruit [20].

Self-service is mentioned as a possible method to reduce food waste and increase
consumption of fruit and vegetables, which are often rejected [36]. Authors defend this as
encouraging children’s autonomy to choose and serve food and, consequently, deciding
the amount they want to eat and the respective seasonings can generate a more conscious
choice and a more adequate and varied food intake [49,50].

This type of measure can bring benefits in terms of food waste, but it can also compro-
mise some crucial aspects, such as meeting the nutritional needs of children [36]. Reducing
the portion size of the vegetable component can reduce the intake of essential nutrients, so
it is important not to analyze food waste reduction in an isolated way [36].

Authors also refer to children’s food preferences as an influencing factor in food waste
at school lunch, suggesting the development and implementation of strategies that can
improve the acceptance of the most frequently rejected foods, as well as raising students’
awareness of the consequences of food waste [36,51].

Another aspect pointed out by several authors as a possible cause of food waste in
these age groups is the lack of food waste problem awareness and the absence of food
education in schools aimed at reducing food waste [17,52–54].

Food education programs are recognized as important strategies to increase the ac-
ceptance of foods that are often rejected in school meals and to improve the quality of
children’s diets [12–16].

In the present study, a unique 30-min intervention was carried out for a total of 109
primary school students, in a classroom context, about vegetable’s nutritional characteristics
and the introduction to the topic of food waste with its simplified definition and some of
its consequences. No information was obtained by the researchers as to whether this topic
was or would be approached in the curricular plan.

After this single intervention, which took place during the morning of the first day of
the P2 data collection, CVW per capita increased and the LI decreased, both significantly
(ρ = 0.031 and ρ = 0.030, respectively).

The intervention of this study was short-term, which may have contributed to these
VW results. Some studies state that the time and intensity of intervention are factors that
influence the success of food education programs, with longer interventions being more
effective [55,56].

For the practical activity carried out in the food education sessions of the present study,
wooden models of vegetables commonly served at school lunch were used. Even though
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there was no significant reduction in VW percentage, the use of this method may have
helped to increase vegetables per capita consumption and decrease the LI, as other authors
report that food education programs seem to be more effective in reducing waste, in a
school context, when they focus on foods that are usually provided in this context [14,17].

The lack of a nutrition professional in this school can also be seen as a negative factor.
Some studies relate that the absence of nutritionists in schools to coordinate and implement
food education projects adequately was identified as an obstacle to the success of these
type of projects [57,58]. The presence of a nutritionist in these contexts was associated with
participation in food education programs related to increased consumption of fruit and
vegetables at school lunch [59].

Despite the still limited presence of n nutritionists in Portuguese schools as internal
elements in the educational process, they have proven to be essential in creating a better
food environment and good behavioral examples [60].

The evaluation of vegetable waste occurred immediately after the food education
intervention (during the 5 days of that week), so its effectiveness may not be verified in the
medium/long term. Martins et al. [61] showed that a food education intervention focused
on children was effective in reducing food waste in the short term, but in the medium term
an intervention directed at teachers was more effective.

Future studies should include more schools in the region and a longer follow-up
period to understand the effects on food waste and consumption in the long term, between
regions. It would be relevant to assess individual waste and associate it with a survey that
includes other determinants, directed to students, parents, teaching and non-teaching staff,
providing greater robustness to the work [62].

5. Conclusions

The leftover index and the remain index of the dish vegetable component, in both
phases, was well above the waste values recommended by the literature (3% for LI and 10%
for RI), justifying the need for intervention. However, greater conclusions should not be
drawn due to the fact that these values are dependent on intrinsic factors related to each
SFS and there are no Portuguese references for these parameters in school-age population.

When we focus on per capita consumption values, the need for intervention increases.
There are different influencing factors and strategies related with FW, ranging from mod-
elling the environment in which the meal is held, the meal itself and other factors such as
food education programs

The present study evaluated the impact of a single 30-min intervention. It was possible
to verify the significant reduction of LI and a significant increase in CVW per capita,
allowing a highlighting of the role of awareness and food education.

The absence of food education programs in schools, guided by nutrition professionals,
specifically aimed at reducing food waste and promoting knowledge about food and its
benefits, makes interventions in this context essential.

It is crucial to find innovative ways to access the causes for food waste, in order to
reduce it, without compromising student satisfaction and nutritional intake.

Limitations of this study were the methodology of data collection of food waste, the
difference observed in the vegetables between the first and the second evaluation; and the
limited number of nutrition sessions performed.

The advantages were the good results for just one session and the number of meals evaluated.
For future practice, this study points to the benefit of practical sessions with single a

30-min intervention for the reduction of food waste in schools.
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