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Introduction: Food Service aims to provide nutritionally balanced, safe and
increasingly sustainable meals for specific population groups. In recent years, the
sector has faced growing challenges driven by changing consumer expectations,
public health priorities and sustainability demands, particularly regarding menu
composition and dietary patterns.

Objective: To evaluate the association between the implementation of a health
and sustainability menu option (flexitarian menu) and consumers’ perceptions of
Food Service in Portugal.

Methods: A quasi-experimental repeated cross-sectional study was conducted
among adult consumers attending a Food Service unit in Portugal. Consumer
perceptions were assessed using paper-based questionnaires administered to
three independent samples before implementation of the intervention and 3 and
9 months afterwards. The questionnaires evaluated perceptions of Food Service
products, services, companies and overall sector performance. Descriptive and
inferential statistical analyses were performed.

Results: Overall, the implementation of the flexitarian menu option was
associated with generally favorable trends in consumer perceptions over time.
After 9 months, more favorable evaluations were observed for perceived product
quality, innovation, adequacy of meals to consumers’ needs and expectations,
and organizational attributes related to environmental and social responsibility.
Although only limited statistically significant differences were identified, overall
consumer evaluations of Food Service became progressively more favorable
following implementation.

Conclusions/Originality: This study provides real-world evidence suggesting
that the sustained implementation of a health and sustainability menu option
may be associated with more favorable consumer perceptions of Food Service.
The findings contribute to the emerging evidence supporting menu-based
sustainability interventions as a feasible strategy for promoting healthier and
more sustainable institutional food environments.
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1 Introduction

Diet is widely recognized as one of the most influential
determinants of human health, playing a central role not only
in disease prevention but also in health promotion and quality
of life (WHO, 2022). Beyond its biological function, food fulfills
social, cultural, economic and psychological roles, reflecting
broader societal dynamics and evolving consumption patterns
(SNRC, 2026a; Clodoveo et al., 2021). In contemporary societies,
food consumption increasingly occurs outside the domestic
environment, positioning food service systems as key actors within
the food system (Nichifor et al., 2025).

Food Service represents a specific segment of out-of-home food
provision, supplying meals to defined populations in settings such
as workplaces, educational institutions, healthcare facilities and
social care organizations (Nichifor et al., 2025; Velasco and Molina,
2020; INE, 2007). Unlike commercial Food Service, contract
catering operates under contractual, financial and regulatory
constraints, fulfilling a recognized social and public health mission,
particularly through the provision of nutritionally adequate, safe,
and affordable meals (SNRC, 2026b; Marcotrigiano et al., 2023a).
Importantly, consumer autonomy in food choice within Food
Service is often limited, as menus are pre-defined and adapted to
institutional contexts, which amplifies the responsibility of menu
planning in shaping dietary intake (Marcotrigiano et al., 2023a).

Historically, Food Service emerged as a response to
industrialization and the need to support worker productivity and
public welfare through organized meal provision (Kumar etal.,
2013; WBCSD, 2025). Over time, its role expanded significantly,
particularly in education, healthcare and social care sectors,
where meals are now recognized as integral components of health
promotion, disease prevention, and recovery (Rosario and Walton,
2019; Gregorio et al., 2021). Today, Food Service serves diverse
population groups across all stages of the life course, giving it
considerable potential to influence dietary behaviors at scale,
influencing public health outcomes (Marcotrigiano et al., 2023b;
Czarniecka-Skubina et al., 2020; FoodServiceEurope, 2026).

In recent decades, however, Food Service has faced increasing
challenges arising from changing consumer expectations, evolving
dietary patterns and heightened awareness of sustainability issues
(Marcotrigiano et al., 2023b; Kraemer and Gracia-Arnaiz, 2015;
Fitzgerald et al., 2020). Consumers are no longer focused solely
on price and convenience but increasingly value nutritional
quality, variety, transparency, ethical sourcing and environmental
responsibility (Schubert et al,, 2023; Euromonitor International,
2023; Costa et al.,, 2023; Boumphrey and Brehmer, 2017). These
expectations are reinforced by global megatrends, including the
pursuit of healthy lifestyles, ethical consumption, personalisation
and sustainability, which are reshaping food systems worldwide
(Boumphrey and Brehmer, 2017; Kuhn and Margellos, 2022).

Among these trends, the shift toward more plant-based and
sustainable dietary patterns has gained prominence. Excessive
consumption of animal-based foods, especially red and processed
meat, is associated with adverse health outcomes and significant
environmental impacts (Derbyshire, 2017; Raphaely and Marinova,
2012; APN, 2017; Antoniak et al., 2022; Graca et al,, 2019). As a
result, dietary approaches that promote reduced meat consumption
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without complete exclusion have gained traction. Flexitarianism,
defined as a predominantly plant-based dietary pattern that allows
moderate and occasional consumption of animal products, has
emerged as a pragmatic and socially acceptable response to these
concerns (Derbyshire, 2017; Kessler, 1998; Garnettetal., 2019;
Magkos et al., 2020).

Flexitarian diets combine health and sustainability benefits,
aligning with international dietary guidelines and frameworks such
as sustainable diets promoted by the FAO and the planetary
health diet proposed by the EAT-Lancet Commission (Food and
Agriculture Organization of the United Nations and World Health
Organization 2019, Bealetal., 2023; Stubbendorffetal.,, 2025;
EAT-Lancet Commission, 2026). Evidence suggests that flexitarian
patterns are associated with improved nutritional quality, reduced
risk of chronic disease and lower environmental footprints,
while maintaining cultural flexibility and consumer acceptance
(Derbyshire, 2017; Raphaely and Marinova, 2012; Magkos et al.,
20205 Clarys et al., 2014; Boscardin et al., 2023; EAT-Lancet, 2019;
Marchioni et al., 2021; Flail, 2011). Importantly, flexitarianism does
not rely on strict dietary exclusion, making it particularly suitable
for institutional food environments such as Food Service, where
inclusivity and feasibility are critical (Magkos et al., 2020, Food and
Agriculture Organization of the United Nations and World Health
Organization 2019).

Despite its theoretical relevance, the integration of flexitarian
principles into Food Service menus remains uneven, often
constrained by operational complexity, cost concerns and
uncertainty regarding consumer acceptance (Marchioni etal,
2021; Euromonitor International, 2022). Therefore, consumer
perception plays a decisive role in determining whether such menu
innovations are viable and sustainable within Food Service systems.
Previous research highlights that perceived meal quality, variety
and alignment with consumer expectations strongly influence
satisfaction and acceptance in food services (Nichifor et al., 2025;
Proenga et al., 2005; El-Said and Fathy, 2015).

From a theoretical perspective, consumer responses to menu
innovations may be understood through consumer evaluation
frameworks, which propose that perceptions and subsequent
acceptance are influenced by the extent to which a product or
service meets prior expectations while delivering perceived value
(Zeithaml, 1988). In particular, the Expectation-Confirmation
Theory suggests that consumer satisfaction arises from the
comparison between prior expectations and actual experiences,
whereas Consumer Perceived Value Theory emphasizes that
consumers evaluate products and services according to the balance
between perceived benefits and perceived costs (Bhattacherjee,
2001; Sweeney and Soutar, 2001). These theoretical perspectives
continue to underpin recent research on consumer responses to
sustainability-oriented food service practices, where perceived
value and satisfaction are recognized as key determinants of
consumer evaluations and behavioral intentions (Jun and Yoon,
2024). Within Food Service, where consumers have relatively
limited freedom of choice, these frameworks provide a useful
basis for understanding how introducing a flexitarian menu
option may influence perceptions of meal quality, innovation,
organizational responsibility and overall service satisfaction.
Negative preconceptions regarding Food Service meals, often
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associated with limited variety or lower sensory quality,
can further hinder innovation uptake (Kumaretal., 2013;
Czarniecka-Skubina et al., 2020; Kwun et al., 2013; Tikkanen, 2011;
Haroun et al., 2011; Czarniecka-Skubina et al., 2019).

In this context, menu design becomes a strategic solution
for addressing both health and sustainability goals and consumer
satisfaction in Food Service. Introducing flexitarian menu options
has the potential not only to improve the nutritional and
environmental profile of meals but also to reshape consumer
perceptions of Food Service as innovative, responsible and future-
oriented (Garnettetal., 2019; Tetra Pak, 2023; Drogo, 2023).
Although previous studies have examined consumer acceptance
of plant-based diets, sustainable dietary patterns and menu-
based interventions, relatively few have evaluated how the
sustained implementation of a flexitarian menu option influences
broader perceptions of Food Service, including perceptions
of meal quality, service quality and organizational image,
under real-world conditions and over time, particularly within
healthcare settings (Nichifor etal., 2025; Marcotrigiano et al.,
2023a; Garnett et al., 2019). However, empirical evidence on the
impact of implementing health and sustainability menu options
on consumer perception within real-world Food Service settings
remains limited, particularly in the Portuguese context.

The conceptual framework guiding the present study is
presented in Figure 1. It integrates the theoretical perspectives
discussed above and illustrates the hypothesized relationships
between the implementation of a flexitarian menu option and the
dimensions of consumer perception evaluated in this study.

This study aims to evaluate the impact of implementing health
and sustainability menu options on consumers’ perception of
Food Service in Portugal. Specifically, the study addresses the
following research question: Is the implementation of a health
and sustainability menu associated with changes in consumers’
perceptions of Food Service over time? Based on the existing
literature, it was hypothesized that the introduction of a health
and sustainability menu would be associated with more favorable
consumer perceptions regarding product and service quality and
Food Service companies. By analyzing consumer perceptions
before and after the introduction of a flexitarian menu option in a
Food Service setting, this study seeks to assess changes in perceived
quality, adequacy, innovation and overall evaluation of Food
Service. Given the quasi-experimental design adopted, the study
aims to explore associations between the menu intervention and
consumer perceptions rather than establishing causal relationships.
The outcome may contribute to providing empirical evidence to
support menu-based strategies as effective tools for promoting
healthier and more sustainable eating patterns within institutional
food systems.

2 Methods
2.1 Study design

This study adopted a quasi-experimental repeated cross-
sectional design aimed at evaluating the association between the
implementation of a health and sustainability menu option and
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consumers’ perceptions of Food Service in Portugal. The research
was conducted in a real-world Food Service setting, allowing
the assessment of consumer perceptions before and after the
introduction of a menu-based intervention focused on healthier
and more sustainable food choices. Given the pragmatic nature
of the intervention, which was implemented as part of routine
Food Service practice, no control group was included. Consumer
perceptions were assessed using three independent cross-sectional
samples collected at different time points rather than by following
the same individuals over time. This design enabled the evaluation
of temporal changes in consumer perceptions while reflecting
routine operational conditions within Food Service.

2.2 Intervention

The intervention consisted of introducing a flexitarian menu
option as one of the daily meal choices offered by the Food Service
unit. This option was designed to align with principles of healthy
and sustainable eating, incorporating fresh, seasonal, regional and,
where possible, organic products, with an emphasis on plant-
based ingredients and a reduced reliance on animal-based foods.
The flexitarian option excluded red meat and processed products,
prioritized unsaturated fats, limited added sugars, and adhered
to recommended plate proportions, namely 50% vegetables and
similar foods, 25% cereals and tubers, and 25% protein sources
such as eggs, fish or white meat (APN, 2017; EAT-Lancet, 2019;
Marchioni et al., 2021).

The development and implementation of the menu involved
a prior needs assessment, nutritional and sustainability evaluation
criteria, staff training, logistical adjustments and a communication
campaign to inform consumers about the characteristics and
benefits of the new option (APN, 2017; Garnett et al., 2019). The
intervention was incorporated into the routine menu cycle of the
Food Service unit without altering other organizational aspects of
service delivery. Consequently, any observed changes in consumer
perceptions were evaluated under routine operating conditions,
thereby increasing the ecological validity of the study.

2.3 Participants and setting

The study population consisted of adult consumers (>18 years)
attending a selected Food Service unit in a healthcare institution in
Portugal. This setting was selected because it serves a heterogeneous
population, including healthcare professionals, administrative staff
and external users, providing an appropriate environment for
evaluating consumer perceptions of Food Service.

Participation was voluntary, and no exclusion criteria were
applied other than the minimum age requirement. All eligible
consumers attending the Food Service unit during each data
collection period were invited to participate. Because the study
evaluated a real-world intervention within a single institutional
setting, no a priori sample size calculation was performed.

The three survey waves consisted of independent cross-
sectional samples of consumers attending the Food Service
unit at the time of data collection. Participants were not
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OBJECTIVE OF THE STUDY

To evaluate the
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INTERVENTION
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trade-offs).
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FIGURE 1

quality and Food Service companies.

Conceptual framework illustrating the hypothesized relationships between the implementation of a flexitarian menu option and consumers’
perceptions of Food Service. The framework integrates principles from Expectation-Confirmation Theory and Consumer Perceived Value Theory,
proposing that the implementation of a flexitarian menu option may be associated with changes in consumers’ evaluations of products and service

individually followed throughout the study. Prior analyses
confirmed the comparability of the three samples regarding key
sociodemographic characteristics, supporting comparisons across
the different assessment moments.

2.4 Questionnaire and data collection

Data was collected structured  questionnaires
three before the

implementation of the flexitarian menu option (baseline), 3

using
administered at distinct time points:
months after implementation, and 9 months after implementation.
This approach enabled the analysis of both short-term and
medium-term changes in consumer perception.

The questionnaire was developed and refined during an earlier
phase of the broader research project (Reis and Dias, 2017). An
initial version of the instrument was administered to a convenience
sample of Food Service consumers to evaluate item clarity and
relevance, leading to minor wording improvements before its final
application. For the present study, the questionnaire was adapted
to the intervention by removing items that were not relevant to
the evaluation objectives while maintaining the overall structure
and measurement approach of the original instrument. Because
the adaptations were limited to the exclusion of non-applicable
items, no additional psychometric validation of the adapted version
was undertaken.

Consumer were

perceptions assessed using five-point

Likert-type scales, ranging from less favorable to more
favorable evaluations.

All questionnaires were administered in paper format and
distributed in person at the Food Service unit on a single day at

each data collection point. To ensure data integrity and traceability,
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questionnaires were sequentially numbered, distributed and
collected on-site by the research team. Unanswered items were
coded as “Do not know/No answer.” Face-to-face administration
ensured that all questionnaires were completed under comparable
conditions while minimizing missing data. Throughout the
data collection process, anonymity and confidentiality were
strictly guaranteed.

2.5 Statistical analysis

Statistical analysis was performed using the Statistical Package
for the Social Sciences (SPSS®) version 28.0 (IBM Corp.,
Armonk, NY, USA) for Windows® and Microsoft® Excel® for
Microsoft 365 (Microsoft Corporation, Redmond, WA, USA).

Descriptive statistics were used to characterize the sample and
summarize consumer perceptions, including absolute and relative
frequencies, means and standard deviations.

Sample equivalence across the three survey waves was
assessed before conducting comparative analyses. Statistical
analysis included descriptive statistics (absolute and relative
frequencies, means, and corresponding standard deviations) and
inferential statistics. Inferential analyses were performed using the
Chi-square test of independence and the Kruskal-Wallis test. When
the assumptions required for the application of the Chi-square test
were not met, the Chi-square test with Monte Carlo simulation was
used. Differences between groups were examined using adjusted
standardized residuals. Statistical significance was established at
o < 0.05.

Given the quasi-experimental nature of the study and the
absence of a control group, the findings should be interpreted as
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TABLE 1 Sample size and response rates across the three survey waves.

10.3389/fsufs.2026.1880494

Survey wave Population (N) Sample (n) Response rate (%)
Before implementation 300 107 35.7
3 months after implementation 300 130 433
9 months after implementation 300 79 26.3

Response rate = number of completed questionnaires divided by the estimated number of eligible adult consumers attending the Food Service Unit during each survey wave.

TABLE 2 Sociodemographic characteristics of the three independent samples.

Variable Before implementation 3 months after 9 months after

(n =107) implementation (n = 130) implementation (n = 79)
n % n

Sex

Female 64 59.8 88 67.7 47 59.5

Male 42 39.3 42 323 29 36.7

Do not know/No answer 1 0.9 0 0.0 3 3.8

Marital status

Single 55 51.4 59 45.4 36 45.6

Married/Cohabiting 48 44.9 61 46.9 41 51.9

Divorced/Separated 3 2.8 6 4.6 2 2.5

Do not know/No answer 1 0.9 4 3.1 0 0.0

Educational level

None 0 0.0 0 0.0 0 0.0

Primary education (1st cycle) 0 0.0 0 0.0 0 0.0

Secondary and post-secondary 9 8.5 13 10.0 14 17.8

education

Bachelor’s degree (including former 51 47.7 46 354 27 34.2

intermediate degrees)

Master’s degree, doctorate, postgraduate 47 44.0 71 54.6 38 482

degree/MBA

Do not know/No answer 0 0.0 0 0.0 0 0.0

Household size (including the respondent)

1 7 6.5 13 10.0 13 16.5

2 18 16.8 33 25.4 15 19.0

3 29 27.1 34 26.2 22 27.9

4 40 37.4 34 26.2 23 29.1

5 9 8.4 8 6.2 4 5.1

More than 5 3 2.8 4 3.1 1 1.3

Do not know/No answer 1 0.9 4 3.1 1 1.3

Data are presented as number of participants () and relative frequency (%). MBA = Master of Business Administration.

associations between the intervention and changes in consumer
perceptions rather than evidence of causal relationships.

2.6 Ethical considerations

The study was conducted in accordance with the ethical
principles of the Declaration of Helsinki. All participants
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received written information regarding the objectives of the
study and voluntarily provided informed consent before
completing the questionnaire. Participation was entirely
voluntary, and respondents could decline participation at any
time without consequences.

Data were collected anonymously and processed confidentially
in compliance with the applicable European and Portuguese
data protection legislation (European Parliament, Council of the
European Union, 2016; Assembleia da Republica, 2019a,b). No
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personally identifiable information was collected, and all analyses
were performed using anonymised data.

3 Results and discussion

3.1 Sample characterization

The study sample consisted of adult consumers attending a
Food Service unit in a healthcare institution, surveyed at three
different moments: before implementation of the flexitarian menu
option (n = 107), 3 months after implementation (n = 130),
and 9 months after implementation (n = 79). These participants
constituted three independent cross-sectional samples rather
than a cohort followed over time. The corresponding response
rates were 35.7%, 43.3%, and 26.3%, respectively. Although
these rates are consistent with participation levels commonly
reported in voluntary surveys conducted in Food Service
settings (Czarniecka-Skubina et al., 2020, 2019; Reis and Dias,
2017; Barbosa et al., 2019), particularly the lower response rate at
9 months should be considered when interpreting the findings
because of the potential for self-selection and non-response bias
(Table 1).

Across all three data collection moments, the sample was
predominantly composed of female consumers, individuals with
higher education qualifications (mainly bachelor’s and master’s
degrees), and respondents living in households with three to four
members (Table 2). Most participants were either married/living in
a civil partnership or single. Given that the Food Service unit was
located within a healthcare institution, the high educational level
observed was expected and aligns with previous studies on Food
Service consumers in similar contexts (Czarniecka-Skubina et al.,
2020, 2019). Nevertheless, this sociodemographic profile may
limit the extent to which the findings can be generalized
to Food Service populations with different educational or
occupational characteristics.

The three
educational level, marital status and household composition

samples were equivalent regarding gender,

(p > 0.05), indicating comparability across the evaluation
periods  and between-wave
(Table 3).

sociodemographic differences should not be interpreted as

supporting comparisons

However, the absence of statistically significant

evidence that the samples were identical, particularly because
individual participants were not followed across the three
assessment moments.

Participants reported extensive experience with Food Service,
with the majority indicating more than 10 years of use and many
reporting attendance on four or five days per week across all
three assessment moments (Table 4). This long-term exposure to
Food Service suggests that respondents were familiar with the
routine characteristics of the service and may therefore have been
able to evaluate changes in menu offerings and service attributes
from an informed perspective. High levels of familiarity with Food
Services have been associated with more consistent and informed
evaluations of service attributes, including food quality, variety
and alignment with personal expectations (Kumar etal., 2013;
Reis and Dias, 2017).
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TABLE 3 Comparison of sociodemographic characteristics across the three independent
samples.

Variable p-Value

Sex 0.469

Female

Male

Education level 0.086

<Higher education

Bachelor’s degree

>Master’s degree

Marital status 0.788

Single

Married/Cohabiting

Divorced/Separated

Household size (including the respondent) 0.075

Up to 2 members

More than 2 members

Overall satisfaction with the Food Service remained relatively
stable and generally favorable throughout the study period
(Figure 2). This already positive baseline assessment is relevant
because it may have reduced the scope for substantial improvement,
creating a possible ceiling effect in some satisfaction-related
measures. Accordingly, subsequent favorable changes should be
interpreted as descriptive patterns associated with the period
following implementation. Similar findings have been reported in
other Food Service contexts, where incremental improvements in
menu composition and service attributes were associated with more
favorable consumer evaluations despite already satisfactory service
levels (Barbosa et al., 2019; Rojas Alfonzo, 2019).

3.2 Evolution of consumer perception of
food service products

The introduction of a flexitarian menu option was designed
to improve the nutritional sustainability profile of meals offered
in Food Service while responding to consumers expressed
expectations regarding freshness, nutritional balance and
environmental responsibility. To explore potential changes in
consumer perceptions following the intervention, evaluations of
Food Service products and meals were compared across the three
assessment moments (Figure 3).

When comparing the three evaluation moments, statistically
significant differences were identified only for the perceived
quality—price relationship of products (p = 0.046), with higher
ratings observed before implementation compared to 3 months
after. This temporary decrease may reflect an initial adjustment in
consumers’ perceptions of product value following the introduction
of a new menu option. Alternatively, it may be associated with
natural variation between the independent samples evaluated at

each assessment moment, given the repeated cross-sectional design
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TABLE 4 Participants’ experience with Food Service across the three survey waves.

Variable

Before implementation
(n =107)

3 months after
implementation (n = 130)

10.3389/fsufs.2026.1880494

9 months after
implementation (n = 79)

Length of Food Service use (years)
Occasional 2 1.9 6 4.6 1 1.3
Less than 1 0 0.0 1 0.8 2 2.5
1-5 6 5.6 11 8.5 6 7.6
5-10 13 12.2 15 11.5 14 17.7
10-20 39 36.5 36 27.7 23 29.1
More than 20 46 43.0 61 46.9 32 40.5
Do not know/No answer 1 0.9 0 0.0 1 1.3
Frequency of Food Service use (days/week)
Occasional 13 12.2 22 16.9 9 11.4
1 6 5.6 5 39 4 5.1
2 12 11.2 13 10.0 5 6.3
3 24 224 26 20.0 19 24.1
4 24 224 17 13.1 15 19.0
5 26 24.3 43 33.1 26 329
6-7 0 0.0 2 1.5 1 13
Do not know/No answer 2 1.9 2 15 0 0.0
Data are presented as number of participants (1) and relative frequency (%).
Qualty-price relaionship® - ]
Very satisfied n e
Food gersandsfey e
e —— S .
Satisfied in some aspects (BN EIel Enldr ot S ea
[r— & ex— oa
Dissatisfied in some aspects Meal variety Sees
Meal quantity lul."
Dissatisfied Meal presentation o Few
‘Adequacyto dietary needs C od'e
Very dissatisfied /Adequacy to expectations. 5:7 4“ — 58 ®  Before implementation
(R— . .x o St st
0ot knaw o rsver 13 o 3 o aher plemetaton ® T a L =
== 9 months after implementation
0 5 10 20 25 30 35 40
Relative frequency (%) FIGURE 3
Consumer evaluations of Food Service product-related attributes
FIGURE 2 . ; o .
. . . . before implementation of the flexitarian menu option and 3 and 9
Overall consumer satisfaction with Food Service before . . o .
. ) o } months after implementation (%). Values represent relative
implementation of the flexitarian menu option and 3 and 9 months . o . . )
fter impl tation. Val t relative fi ies (%) frequencies (%). Before implementation, n = 107; 3 months after
arter implementation. Values represent refative frequencies (/). implementation, n = 130; 9 months after implementation, n = 79.
Statistically significant difference across assessment waves for the
perceived quality-price relationship (p = 0.046).

of the study. However, this perception didn’t worsen further at 9
months, suggesting that consumers’ evaluations stabilized over time
following the initial implementation period.

Before the implementation of the flexitarian option, the
highest-rated product-related parameters were hygiene and food
safety (81%), quality—price relationship (65%), nutritional balance
of meals (63%) and portion size (61%; Figure 3). These findings are
consistent with previous studies identifying food safety and hygiene
as primary determinants of consumer trust and acceptance in Food
Services (Nichifor et al., 2025; Nunes et al., 2020).

Frontiers in Sustainable Food Systems

Following implementation, additional parameters achieved
high appreciation levels, namely perceived product quality (65%)
and adequacy of products and/or meals to consumers’ dietary
needs (65%). This pattern may indicate that, following the
implementation of the flexitarian menu option, consumers
perceived Food Service meals as better aligned with their nutritional
requirements and health-related expectations (Derbyshire, 2017;
Magkos et al,, 2020). However, given the quasi-experimental
repeated cross-sectional design adopted, these findings should
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be interpreted as associations rather than evidence of a direct
causal effect.

The parameters showing the most pronounced improvements
in perception over time included product quality (+11%),
innovation in products and/or meals (+10%), adequacy of meals
to dietary needs (+9%) and to consumer expectations (+9%), meal
temperature (+8%), meal presentation (4+7%), hygiene and food
safety (45%) and overall meal quality (+5%; Figure 3). Although
only the perceived quality-price relationship showed statistically
significant differences across the three assessment moments,
the remaining parameters demonstrated consistent favorable
descriptive trends. These findings suggest that the implementation
of the flexitarian menu option may have been accompanied by
broader positive evaluations of the meal offering, extending beyond
the specific menu option itself. Nevertheless, these descriptive
improvements should be interpreted cautiously, as they were not
consistently supported by statistically significant differences.

Notably, no improvements were observed in perceived
nutritional balance, meal variety or portion size. This may be
explained by the fact that the flexitarian option was implemented
as one menu choice among others, rather than as a comprehensive
reform of the entire menu structure. Consequently, consumers may
have continued to evaluate these attributes based on the overall
Food Service offer rather than on the flexitarian option alone,
thereby reducing the likelihood of detecting substantial changes in
these dimensions.

Innovation in products and meals remained the lowest-rated
parameter across all assessment moments, despite showing a
positive trend after 9 months (from 36 to 46% of favorable
evaluations). This persistent perception aligns with evidence
suggesting that Food Service is often viewed as conservative and
slow to innovate, particularly when compared to commercial
Food Service settings (Kumaretal., 2013; El-Said and Fathy,
2015). Nonetheless, the observed improvement indicates a
gradual increase in favorable evaluations of innovation following
implementation and may reflect increasing consumer openness
to healthier and more sustainability-oriented food concepts,
especially among individuals with higher educational levels and
health awareness (Tetra Pak, 2023; Drogo, 2023; Unit C-LBR,
2020; Velhinho, 2017). From the perspective of Expectation-
Confirmation Theory and Consumer Perceived Value Theory, this
gradual improvement may also reflect an increasing alignment
between consumers’ initial expectations and their actual experience
with the new menu option, together with a greater perception of
value associated with healthier and more sustainable meal choices
(Bhattacherjee, 2001; Sweeney and Soutar, 2001).

Overall, the findings suggest that the implementation of a
flexitarian menu option was associated with favorable trends
in consumers’ evaluations of several product-related dimensions,
particularly perceived product quality, innovation and adequacy
to consumers needs and expectations. Although statistically
significant differences were limited, the consistency of these
descriptive patterns over time indicates that healthier and
more sustainable menu options may represent a promising
strategy for enhancing consumers’ perceptions of Food Service.
From an operational perspective, even modest improvements
in consumers’ evaluations may be meaningful for Food Service
managers, as they can facilitate the acceptance of healthier
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FIGURE 4

Consumer evaluations of Food Service service-related attributes
before implementation of the flexitarian menu option and 3 and 9
months after implementation (%). Values represent relative
frequencies (%). Before implementation, n = 107; 3 months after
implementation, n = 130; 9 months after implementation, n = 79.
No statistically significant differences were observed across
assessment waves.

and more sustainable menu initiatives without compromising
overall consumer satisfaction. Nevertheless, further studies using
controlled designs and larger samples are needed to determine the
extent to which these observed changes can be directly attributed to
the intervention.

3.3 Consumer perception of food service
services

The implementation of a flexitarian menu option was
primarily focused on modifying the meal offer rather than the
operational aspects of Food Service delivery. Nevertheless, changes
in menu composition may also be associated with consumers’
broader evaluations of the service through mechanisms such
as perceived organizational commitment to health, sustainability
and responsiveness to consumer needs. To explore this potential
indirect association, consumer evaluations of service-related
parameters were compared before implementation and at 3 and 9
months after implementation (Figure 4).

Across all three assessment moments, the highest-rated service-
related parameters remained consistent: hygiene and food safety
of the service (approximately 80%), adequacy and condition
of infrastructures (around 77%), and staff service quality,
including professionalism and responsiveness (approximately
75%). These results reinforce the central role of hygiene,
physical environment and interpersonal service quality in shaping
consumer satisfaction in Food Service contexts (Nichifor et al.,
2025; Rosario and Walton, 2019; Barbosa et al., 2019). The stability
of these highly rated dimensions throughout the study also suggests
that the intervention was implemented without adversely affecting
core aspects of service delivery.

The parameter with the lowest appreciation levels throughout
the study was innovation in the service, both before and
after the implementation of the flexitarian option. Despite a
slight improvement over time, this dimension continued to
receive comparatively lower ratings, reflecting a persistent
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perception of limited-service innovation within Food Service.
This finding aligns with previous research highlighting consumers’
expectations regarding service innovation, including new
service-line concepts, digital solutions for meal booking and
ordering (e.g., mobile applications) and diversified payment
methods (Czarniecka-Skubina et al., 2020, 2019). The discrepancy
between these articulated expectations and the low innovation
scores observed suggests that these consumer-driven innovation
expectations have not yet been fully translated into perceived
changes in service delivery. This interpretation is also consistent
with previous studies describing structural constraints in Food
Service, such as standardized operational procedures, contractual
obligations, and cost control requirements, which may limit
the implementation of visible and consumer-oriented service
innovations (Kumar et al., 2013; El-Said and Fathy, 2015).

Among all service-related parameters, only staff service quality
showed a noticeable positive trend, increasing by approximately
5% following implementation. Although this change was not
statistically significant, it may reflect organizational changes that
accompanied the introduction of the flexitarian menu option,
including staff training, enhanced communication with consumers
and greater engagement with the objectives of the intervention.
Previous research suggests that staff competence, communication
and consumer interaction are important determinants of service
evaluations, particularly in institutional settings where consumers
have relatively limited freedom of choice (Rojas Alfonzo, 2019;
Abreu et al., 2019; Research Markets, 2025). Nevertheless, because
these organizational changes occurred alongside the menu
intervention, their individual contribution cannot be distinguished
within the present study.

No significant improvements were observed in parameters
such as service speed, environment conditions, space image or the
perceived quality—price relationship of the service. This finding is
consistent with the scope of the intervention, which was designed to
modify the meal offer rather than service logistics, infrastructure or
pricing strategies. Importantly, the absence of unfavorable changes
across these dimensions suggests that implementing the flexitarian
menu option was not associated with deterioration in perceived
service quality or operational performance.

Regarding the adequacy of the service to consumers’ dietary
needs and expectations, slight positive trends were observed over
time, although without statistically significant differences. These
trends may reflect a gradual adjustment in consumers’ evaluations
following the introduction of a menu option that addressed
emerging interests in healthier and more sustainable eating
(Derbyshire, 2017; Magkos et al., 2020). From the perspective
of Expectation-Confirmation Theory and Consumer Perceived
Value Theory, these descriptive trends may indicate that the
intervention progressively aligned the meal offer with consumers’
expectations and perceived value, even though these changes were
not sufficiently large to produce statistically significant differences
(Bhattacherjee, 2001; Sweeney and Soutar, 2001).

Overall, the findings suggest that the implementation of
the flexitarian menu option was associated with only modest
changes in service-related perceptions, which is consistent
with the fact that the intervention primarily targeted menu
composition rather than service organization. Although statistically
significant differences were not observed for most service-related
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FIGURE 5

Consumer evaluations of Food Service company-related attributes
before implementation of the flexitarian menu option and 3 and 9
months after implementation (%). Values represent relative
frequencies (%). Before implementation, n = 107; 3 months after
implementation, n = 130; 9 months after implementation, n = 79.
No statistically significant differences were observed across
assessment waves

parameters, the generally favorable and stable evaluations indicate
that introducing the flexitarian option was compatible with
maintaining high levels of perceived service quality. From an
operational perspective, these findings suggest that healthier and
more sustainable menu initiatives can be implemented without
compromising consumers evaluations of Food Service. Future
studies incorporating control groups or broader organizational
interventions should further investigate whether combining menu
innovation with service redesign produces more pronounced
changes in consumer perceptions.

3.4 Consumer perception of food service
companies

Beyond the evaluation of products and services, consumers’
perceptions of Food Service companies as organizations plays a
relevant role in shaping trust, acceptance and overall satisfaction.
In addition to influencing evaluations of the meal offer itself,
the implementation of a flexitarian menu option may also
be associated with broader organizational perceptions by
signaling a commitment to health, sustainability and consumer
responsiveness. The evaluation of these organizational dimensions
is presented in Figure 5.

Across all assessment moments, trustworthiness emerged
as the most positively rated organizational, with favorable
evaluations consistently around 60%. This stability suggests that
trust represents a relatively well-established perception among
consumers with extensive experience in Food Service, as observed
in the present study, where most respondents reported more
than 10 years of regular use of these services. These findings are
consistent with previous research indicating that trust in Food
Service organizations is primarily built through the consistent
delivery of safe meals, reliable service and organizational credibility
rather than through isolated menu innovations (Nichifor et al.,
2025; Nunes et al., 2020).

In contrast, the most notable descriptive changes over
time were observed in attributes associated with sustainability
and future-oriented positioning. Following the implementation
of the flexitarian menu option, favorable evaluations of Food
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Service companies as environmentally friendly increased by
approximately 9%, while perceptions of social responsibility
showed a similar improvement. Although these changes were
not statistically significant, they suggest that the implementation
of the flexitarian menu option may have been associated
with a stronger perception of organizational commitment to
environmental sustainability and social responsibility. Such an
interpretation is consistent with previous studies reporting
that visible sustainability initiatives can reinforce consumers’
evaluations of organizational responsibility and alignment with
emerging societal concerns related to sustainable food systems and
public health (Boumphrey and Brehmer, 2017; Derbyshire, 2017;
Marchioni et al., 2021).

A moderate positive trend was also observed in consumers’
perceptions of Food Service companies as innovative and future-
oriented, with favorable evaluations increasing by approximately
5% after implementation. Although innovation remained the
lowest-rated organizational attribute throughout the study,
this descriptive improvement may indicate that introducing
a structured flexitarian menu option contributed to a more
progressive organizational image from the consumers’ perspective.
Nevertheless, given the quasi-experimental repeated cross-
sectional design adopted, these findings should be interpreted
as associations rather than evidence of a direct effect of the
intervention. This interpretation is particularly relevant in a
sector frequently characterized by operational standardization,
contractual constraints and cost-control requirements, which
may limit consumers’ perceptions of organizational innovation
(Kumar et al., 2013; El-Said and Fathy, 2015).

Despite these favorable trends, a considerable proportion of
respondents continued to select the “do not know/no answer”
option when evaluating environmental responsibility, social
responsibility and innovation-related attributes. This finding
suggests that, although the intervention may have increased the
visibility of sustainability-related initiatives, these organizational
dimensions remained less familiar to many consumers than more
tangible aspects such as food quality or service performance.
Previous studies indicate that sustainability initiatives are
more likely to strengthen corporate image when supported by
clear, transparent and continuous communication strategies
2022; 2022).
Consequently, the observed proportion of uncertain responses may

(Euromonitor International, Edemundo et al.,
reflect limited awareness of the broader organizational objectives
underpinning the intervention rather than unfavorable evaluations
of the initiative itself.

From the perspective of Expectation-Confirmation Theory
and Consumer Perceived Value Theory, these descriptive
improvements may reflect a gradual alignment between consumers’
expectations regarding healthier and more sustainable Food Service
and their experience following the implementation of the flexitarian
menu option (Bhattacherjee, 2001; Sweeney and Soutar, 2001).
As consumers perceived greater organizational commitment to
sustainability, they may also have attributed greater value to the
Food Service company beyond the functional characteristics of the
meals themselves.

Overall, the findings suggest that the implementation of
a health and sustainability menu option was associated with
favorable trends in consumers’ perceptions of Food Service
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FIGURE 6
Overall consumer evaluation of Food Service before implementation
of the flexitarian menu option and 3 and 9 months after
implementation. Values represent relative frequencies (%). Before
implementation, n = 107; 3 months after implementation, n = 130; 9
months after implementation, n = 79.

companies, particularly regarding environmental responsibility,
social responsibility and organizational innovation. Although the
magnitude of these changes was modest and largely descriptive,
they indicate that menu-based sustainability initiatives may extend
beyond evaluations of individual meals and become associated
with broader perceptions of organizational identity. From a
managerial perspective, these findings highlight that visible menu
innovations may represent an opportunity to reinforce corporate
image and organizational positioning. However, further studies
using controlled designs are needed to determine the extent to
which these organizational perceptions can be directly attributed
to sustainability-oriented menu interventions.

3.5 Overall consumer perspective of food
service and perceived sector evolution

reflects the
cumulative experience of consumers across products, services

The overall perception of Food Service
and organizational performance. Before the implementation of
the flexitarian menu option, consumer opinions regarding Food
Service in general were divided. Approximately 45% of respondents
considered that Food Service satisfied their basic needs but did
not meet their expectations, while a similar proportion believed
that Food Service satisfied both needs and expectations (Figure 6).
This distribution highlights a structural challenge within the sector,
where operational adequacy does not necessarily translate into
perceived added value or differentiation.

Three months after implementation, perceptions remained
relatively stable, with consumers still divided between these two
positions. This finding suggests that short-term exposure to the
intervention was not associated with substantial changes in overall
consumer perceptions. Behavioral and perceptual changes in Food
Service settings often require repeated exposure and time to become
established, particularly among consumers with long-standing
consumption habits (Garnett et al., 2019; Reis and Dias, 2017).

In contrast, 9 months after the implementation of the flexitarian
menu option, a more favorable pattern of responses was observed.
Only 9% of respondents continued to believe that Food Service

frontiersin.org


https://doi.org/10.3389/fsufs.2026.1880494
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Costa et al.
»
Improved overall 12
1
Improved, but only in = %
Certain aspects "
Hasn't undergone 28
chan
Worsened, but only in
Certain aspects
Worsened overall
= efore implementation
No answer 3 months after implementation
W= 9 months after implementation
0 10 % B P S0
Relative frequency (%)
FIGURE 7
Consumers’ perceptions of the evolution of Food Service in Portugal
before implementation of the flexitarian menu option and 3 and 9
months after implementation. Values represent relative frequencies
(%). Before implementation, n = 107; 3 months after
implementation, n = 130; 9 months after implementation, n = 79.

merely satisfied basic needs without meeting expectations, while
48% considered that Food Service satisfied both needs and
expectations, and 41% reported that Food Service exceeded their
expectations (Figure 6). These descriptive changes suggest that the
continued availability of the flexitarian menu option may have been
associated with a progressively more favorable overall perception
of Food Service. However, given the quasi-experimental repeated
cross-sectional design and the absence of a control group, these
findings should be interpreted as associations rather than evidence
of a cumulative causal effect.

A similar pattern was observed when consumers were asked
to evaluate the evolution of Food Service in Portugal over time.
Before implementation, 45% of respondents believed that Food
Service had improved only in certain aspects, while 19% perceived
no meaningful evolution (Figure?7). After 9 months, 43% of
consumers considered that Food Service had improved in general,
whereas only 18% continued to believe that improvements had
occurred only in specific aspects. Although these changes were
descriptive, they may indicate that the intervention coincided with
a more optimistic perception of the sector’s capacity to evolve
in response to emerging consumer expectations related to health
and sustainability.

These findings are consistent with previous studies indicating
that improvements in service quality, food offerings, and alignment
with consumer expectations are associated with more favorable
evaluations of Food Service and greater consumer satisfaction
(Barbosa et al., 2019; Rojas Alfonzo, 2019). From the perspective
of Expectation-Confirmation Theory and Consumer Perceived
Value Theory, the observed trends may reflect a gradual alignment
between consumers’ expectations and their experiences following
the implementation of the flexitarian menu option, thereby
contributing to more favorable evaluations of the Food Service offer
(Bhattacherjee, 2001; Sweeney and Soutar, 2001). Nevertheless,
because organizational perceptions are shaped by multiple factors,
the observed changes cannot be attributed exclusively to the
menu intervention.

From a practical perspective, these findings suggest that
introducing healthier and more sustainable menu options may
represent an accessible strategy for Food Service providers
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seeking to strengthen consumers overall evaluations without
requiring major structural or operational changes. Although the
observed improvements were generally modest and only limited
statistically significant differences were identified throughout the
study, the consistency of favorable descriptive trends across
multiple dimensions indicates that sustainability-oriented menu
innovations may contribute to a more positive perception of Food
Service over time. Further research using controlled study designs
and larger samples is warranted to confirm these associations and
to determine the extent to which they can be directly attributed to
the intervention.

4 Conclusion

This the the
implementation of a health and sustainability menu option

study examined association  between
and consumers perceptions of Food Service in a real-world
healthcare setting. The findings indicate that implementing
this type of menu innovation was associated with generally
favorable trends in several dimensions of consumer perception,
namely in consumers evaluations of products, services or
organizational image, particularly regarding perceived product
quality, innovation, adequacy of meals to consumers’ needs and
expectations, and the overall evaluation of Food Service, thus
supporting the operational feasibility of such interventions within
routine Food Service practice.

From a practical perspective, the results suggest that
introducing flexitarian menu options may represent a feasible
strategy for Food Service providers seeking to respond to evolving
consumer expectations while promoting healthier and more
sustainable eating patterns.

Although only limited statistically significant differences were
identified, the consistency of these descriptive trends after 9 months
suggests that sustained exposure to healthier and more sustainable
menu options may be associated with progressively more favorable
consumer evaluations.

The findings also indicate that menu-based sustainability
initiatives alone are unlikely to transform consumers overall
perceptions of Food Service. Rather, they should be considered as
one component of a broader organizational strategy that integrates
menu innovation, staff engagement, effective communication and
continuous commitment to health and sustainability. Such an
integrated approach is likely to strengthen the visibility and
acceptance of sustainability initiatives within Food Service settings.

Several limitations should be considered when interpreting
these findings. The quasi-experimental repeated cross-sectional
design, the absence of a control group, the use of independent
samples at each assessment moment, the relatively low response
rates, and the reliance on self-reported perceptions limit causal
inference and the generalisability of the results. In addition, the
study was conducted in a single healthcare institution, which
may limit the transferability of the findings to other Food
Service contexts.

Future research should evaluate similar interventions using
controlled study designs, larger and more diverse samples,
and multiple institutional settings. Further studies should also
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investigate whether combining menu innovation with broader
organizational and communication strategies produces greater
improvements in consumer perceptions and contributes to the
long-term adoption of healthier and more sustainable Food
Service practices.
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