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ABSTRACT
In 2026, some years after the Covid-19 pandemic and the related economic crisis, the global landscape remains profoundly unset-
tled. Geopolitical conflicts, such as the war between Russia and Ukraine and the Middle East conflicts, continue to drive instability,
reshaping global priorities and challenges. At the same time, the intensifying climate emergency and rising environmental pres-
sures are having increasingly severe consequences for human life. Following the Knowledge-Attitude-Behavior framework and
drawing on Gender Socialization theory and the Life Course perspective, this study examines how consumers’ perceived knowl-
edge and concerns related to major global issues (health, economic, geopolitical, and environmental) as well as sustainable
consumer behavior (in terms of sustainable product purchases and other pro-environmental behaviors) differ across demographic
groups, based on gender and age. Data were collected through a survey conducted on 1324 Italian consumers between April and
July 2024. Significant differences are evaluated using statistical tests (Kruskal–Wallis, Dunn’s test with Bonferroni adjustment),
revealing differences across gender and age groups in all the dimensions analyzed. The results contribute to the literature on sus-
tainable consumer behavior and advance knowledge in the Gender Socialization theory and the Life Course perspective. The study
also provides key insights for managers and policymakers.

1 | Introduction

In recent years, the world has experienced a succession of dis-
ruptive events with far-reaching global repercussions, including
pandemics, conflicts, and extreme environmental phenomena
(World Economic Forum 2024, 2026).

In 2020, every country globally confronted the Covid-19 pan-
demic caused by the SARS-CoV-2 virus, highly contagious, capa-
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ble of being transmitted by both symptomatic and asymptomatic
individuals. The pandemic resulted in over seven million deaths
worldwide (World Health Organization 2025), severely disrupted
global supply chains, overwhelmed healthcare systems (Ngo and
Dang 2023; Yemeke et al. 2023), and triggered major economic
contractions (Chetty et al. 2024). From a consumer perspec-
tive, it accelerated digitalization, increased online shopping, and
shifted spending toward health, hygiene, and home-related prod-
ucts (McKinsey and Company 2020).
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On 24 February 2022, Russia invaded Ukraine, occupying
Crimea, parts of Donetsk and Luhansk. The onset of the
Russia-Ukraine war had a profound impact on Europe, show-
ing the need to reduce dependence on Russian energy, partic-
ularly natural gas. The Russia-Ukraine war led to sanctions on
Russian oil and gas imports, contributing to rising energy prices,
disruptions in agricultural exports, and increased food insecu-
rity (Mahlstein et al. 2022; Balsalobre-Lorente et al. 2023; Lin
et al. 2023; Zhang et al. 2023). These dynamics have shifted con-
sumer behavior toward essential goods and energy efficiency,
while also fostering solidarity-based actions such as boycotting
Russian products (Josiassen et al. 2024). A similar pattern is
observable in response to the escalation of the Middle East con-
flicts in October 2023, when Israel launched military operations
in Gaza following a large-scale attack by Hamas. The escala-
tion of the Middle East conflicts has generated global spillover
effects, including boycott movements (Airlangga et al. 2024).
More broadly, geopolitical tensions, such as the recent1 instability
in the Strait of Hormuz-a critical global oil chokepoint-have high-
lighted the vulnerability of global energy and raw material sup-
ply chains. In response to such risks, the European Commission
has encouraged coordinated energy-demand reduction strategies
and voluntary fuel-saving measures, particularly in the transport
sector (such as limiting non-essential mobility, promoting a shift
toward public transportation, and encouraging remote working)
to strengthen resilience to potential disruptions in energy supply
(European Commission 2026).

In recent years, the world experienced a series of extreme
weather events driven by climate change, including severe heat
waves in South and Southeast Asia, catastrophic flooding in
Brazil and the UAE, deadly floods in Kenya, intense wildfires
in Canada, a powerful cyclone in Bangladesh and West Bengal,
and destructive tornadoes in the USA (Climate Council 2024;
United Nations 2024). These events may have had significant
repercussions on consumer behavior. For instance, exposure
to drought and water scarcity has been associated with more
resource-conscious behaviors (Veloso et al. 2024). More generally,
environmental knowledge has been shown to foster environmen-
tal concern, which in turn promotes sustainable consumption
choices (Saari et al. 2021).

Taken together, the Covid-19 pandemic, economic uncertainty,
geopolitical conflicts, and environmental emergencies can be
expected to significantly influence sustainable consumer behav-
ior. Prior research supports this view. For example, Dangelico
et al. (2022) show that the Covid-19 pandemic led Italian con-
sumers to adopt more pro-environmental behaviors, including a
higher frequency of sustainable products purchase and a greater
willingness to pay for them. At the same time, the pandemic
also generated environmental externalities, including increased
plastic waste associated with the widespread use and disposal of
face masks, raising concerns about their environmental impact
(e.g., Bacchetta et al. 2026; Kong et al. 2026). On the other hand,
Liobikienė and Liobikas (2025) find that the war in Ukraine
increases individuals’ intention to save energy, primarily due to
rising energy prices. More broadly, recent energy-related geopo-
litical tensions have encouraged behavioral adjustments aimed at
reducing mobility and energy consumption. Furthermore, envi-
ronmental concern has been shown to strengthen the influence of
social norms on millennials’ purchase of organic products (e.g.,

Cavite 2025; Ahmed et al. 2021; De Canio et al. 2021). Overall,
these findings suggest that sustainability-oriented behaviors may
function as adaptive strategies for consumers to navigate uncer-
tainty and cope with the multifaceted challenges posed by global
crises, geopolitical tensions, and environmental disruptions.

Despite the burgeoning body of literature in the field of sus-
tainable consumption, prior research has predominantly investi-
gated consumers’ perceived knowledge within isolated domains,
most notably health (Al-Mohrej et al. 2016), economics (Wal-
stad and Rebeck 2002; Wobker et al. 2014), and environmental
issues (Mostafa 2007). Consequently, insufficient attention has
been devoted to the interplay between diverse dimensions of
consumers’ perceived knowledge during periods characterized
by polycrisis and overlapping sources of uncertainty. Moreover,
only a few recent studies have examined consumers’ percep-
tions in the context of geopolitical conflicts affecting countries
not directly involved in conflicts (Barchielli et al. 2022; Regnoli
et al. 2023; Lass-Hennemann et al. 2024; Liobikienė and Lio-
bikas 2025). To the best of our knowledge, no study has simul-
taneously investigated consumers’ perceived knowledge related
to geopolitical conflicts among individuals indirectly affected by
war. In addition, building on a recent research stream (Barchielli
et al. 2022; Lass-Hennemann et al. 2024), this study adopts
a holistic approach by jointly analyzing multiple domains of
concern (health, economic, geopolitical, and environmental) in
order to provide a more comprehensive understanding of con-
sumer perceptions and behavioral responses in periods of uncer-
tainty. Furthermore, prior research on sustainable consumer
behavior has often focused on specific actions, such as recy-
cling (Babaei et al. 2015), purchasing organic food (Cavite 2025),
buying sustainable fashion goods (Jeong and Seock 2026), or
purchasing energy-saving products (Azar and Al Ansari 2017),
with only a few exceptions considering a broader range of
behaviors (e.g., Dangelico et al. 2022). This study addresses
this limitation by examining multiple pro-environmental behav-
iors simultaneously. Finally, previous studies suggest that demo-
graphic characteristics based on gender and age may influ-
ence consumers’ perceived knowledge, concerns, and sustainable
behaviors (e.g., Barchielli et al. 2022; Orkut and Perrin 2026).
However, empirical evidence on these differences remains
fragmented.

To address these gaps, this study adopts three complemen-
tary theoretical frameworks: the Knowledge-Attitude-Behavior
framework, the Gender Socialization theory, and the Life Course
perspective. The Knowledge-Attitude-Behavior framework
posits that individuals’ knowledge (such as environmental
knowledge) influences their attitudes (such as environmental
concern), which in turn shapes specific behaviors (such as
pro-environmental behaviors) (Polonsky et al. 2012). While orig-
inally developed in the environmental domain, this framework
can be extended to other areas characterized by uncertainty,
including health, economic, and geopolitical contexts. Prior
evidence, such as the major economic contractions triggered
by the pandemic, disruptions in raw material management
during geopolitical conflicts, and environmental disturbances,
suggests that health, economic, geopolitical, and environmental
concerns drive consumer behaviors aimed at more efficient
resource management and the adoption of sustainable practices.
Gender Socialization theory suggests that social norms and
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early-life socialization shape individuals’ attitudes, perceived
knowledge, and behaviors, leading to systematic differences
between men and women across domains such as technical,
economic, and political (Reinking and Martin 2018; Bordalo
et al. 2019). Life Course perspective emphasizes that individuals’
behaviors evolve over time, influenced by age, life stage, and
accumulated exposure to social and environmental contexts
(Elder Jr 1994).

Based on these premises, the aim of this study is to investigate
how the levels of (i) consumers’ perceived knowledge in areas
related to uncertainty, (ii) consumers’ concerns related to multi-
ple uncertainty, and (iii) sustainable consumer behavior (in terms
of sustainable product purchase and other pro-environmental
behaviors) differ across demographic groups (based on gender
and age).

Accordingly, this study addresses the following research ques-
tions:

RQ1. Does consumers’ perceived knowledge across domains
characterized by uncertainty (health, economic, geopolitical, and
environmental) differ across demographic groups?

RQ2. Does consumers’ perceived concern across domains char-
acterized by uncertainty (health, economic, geopolitical, and envi-
ronmental) differ across demographic groups?

RQ3. Does consumers’ pro-environmental behavior (sustainable
product purchases and other pro-environmental behaviors) differ
across demographic groups?

To achieve this goal, an online survey involving 1324 Italian
consumers has been conducted. Italy was chosen as the setting
for this study for several reasons. First, while the rise in energy
prices across Europe, triggered by post-Covid supply disrup-
tions and exacerbated by the Russian-Ukrainian conflict, has
generated widespread concerns about economic performance

(Martin-Valmayor et al. 2023), in Italy the strong dependence
on fossil fuels has intensified the impact of energy price fluc-
tuations, contributing to significant inflation that has also
affected essential goods (Eurostat 2024). Second, Italy is among
the most active European countries in promoting sustainable
behaviors. According to Eurostat (2024), in 2023 Italy ranked
second in the EU for the use of recycled materials, reflecting a
long-standing commitment to sustainable practices and growing
public engagement in pro-environmental behaviors, such as
eco-friendly purchasing and domestic recycling. Third, Italy was
one of the European countries that have been most affected
by the Covid-19 pandemic (Peluso et al. 2021; World Health
Organization 2025).

The results of this study show significant differences across con-
sumers’ demographic groups in terms of perceived knowledge
and perceived concern in relation to domains characterized by
uncertainty (health, economic, geopolitical, and environmental),
as well as pro-environmental behavior (including sustainable
product purchases and other pro-environmental behaviors) in a
polycrisis context. These findings have theoretical, managerial,
and policy implications.

The paper is organized as follows. In Section 2, the literature
review and the hypotheses development are reported, while in
Section 3 methodological details are described. Section 4 focuses
on results and discussion, while Section 5 reports implications for
scholars, managers, and policymakers. The article ends with lim-
itations, future research directions, and conclusion in Section 6.

2 | Theoretical Background and Hypotheses
Development

Figure 1 presents the theoretical framework of this study,
which integrates three theoretical perspectives: (i) the
Knowledge-Attitude-Behavior framework, explaining the focus
on consumers’ perceived knowledge and concern, as well as

FIGURE 1 | Theoretical framework of this study.
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sustainable consumption; (ii) Gender Socialization theory,
which justifies the examination of gender differences; and (iii)
Life Course perspective, which justifies the examination of age
differences. Furthermore, these three theoretical perspectives
are situated within a polycrisis context, characterized by health,
economic, geopolitical, and environmental crises.

The Knowledge-Attitude-Behavior framework has progressively
developed over time through the contributions of multiple schol-
ars. Early contributions by Kallgren and Wood (1986) highlight
that attitudes are more likely to guide behavior when they are
accessible, that is, when they are rooted in salient beliefs and
prior experiences. Attitude accessibility, defined as the ease with
which an evaluation can be retrieved from memory, therefore
plays a crucial role in shaping the relationship between attitudes
and behavior. Subsequently, this framework has been widely
applied in the field of sustainable consumption (e.g., Polonsky
et al. 2012; Taufique et al. 2017; Dhir et al. 2021; Almansour 2025;
Krishen et al. 2025; Trinh et al. 2025). For instance, Polonsky
et al. (2012) show that both general and specific environmen-
tal knowledge are associated with more favorable environmental
attitudes, which are in turn reflected in behavior. Similarly, Tau-
fique et al. (2017) find that environmental and eco-label knowl-
edge are positively related to pro-environmental attitudes, while
trust strengthens their association with sustainable consumer
behavior.

In the sustainable consumer behavior literature, environmen-
tal concern is frequently used as a proxy for pro-environmental
attitudes (e.g., Rausch and Kopplin 2021; Dangelico et al. 2024;
Mannoni 2025). From this perspective, environmental concern
represents the evaluative and affective dimension through which
individuals assign relevance to environmental issues and, more
broadly, to major contemporary challenges. For instance, Krishen
et al. (2025) suggest that higher levels of perceived knowl-
edge are associated with greater concern and a higher open-
ness toward sustainable solutions. In light of this theoretical
model, the present study adopts a theoretical framework con-
sistent with the Knowledge-Attitude-Behavior framework, focus-
ing on three key dimensions: perceived knowledge, concern, and
pro-environmental behavior. In particular, perceived knowledge
and concern refer to individuals’ subjective understanding and
perceived relevance of contemporary issues: health, economic,
geopolitical, and environmental. Pro-environmental behavior is
considered both in general terms and with specific reference to
sustainable consumption.

Although the Knowledge-Attitude-Behavior framework tradi-
tionally suggests a sequential relationship among the compo-
nents, the present study does not aim to test causal relationships.
Rather, it uses this structure to justify the joint consideration of
knowledge, concern, and pro-environmental behavior as comple-
mentary dimensions in the analysis of consumers’ perceptions
and sustainable consumption practices.

Gender Socialization theory suggests that social norms and
early-life socialization shape individuals’ perceived knowl-
edge, concern, and behaviors, leading to systematic differ-
ences between men and women across domains such as tech-
nical, economic, and political (Reinking and Martin 2018;

Bordalo et al. 2019). These differences can be explained by persis-
tent gender stereotypes, which originate early and are reinforced
through social and cultural pressures.

Finally, the Life Course perspective emphasizes that individuals’
attitudes and behaviors evolve over time, shaped by age, life stage,
and accumulated exposure to social, economic, and environmen-
tal contexts (Elder Jr 1994). As individuals age, they may develop
different levels of knowledge, concern, and behavioral responses,
reflecting both generational experiences and changing priorities
across the life span.

Building on these theoretical frameworks, this study exam-
ines how individuals’ perceived knowledge and concern about
domains of uncertainty, as well as pro-environmental behav-
ior, vary across gender and age. The following literature review
and hypothesis development are grounded in the assumptions
of these theoretical perspectives (Gender Socialization theory
and Life Course perspective) and supported by prior empirical
evidence.

The remainder of this section is organized into three subsections,
aimed at analyzing the role of demographic variables (based on
gender and age) in shaping consumers’ perceived knowledge
(Section 2.1) and concern (Section 2.2) regarding health, eco-
nomic, geopolitical, and environmental issues, as well as sustain-
able consumer behavior in times of uncertainty (Section 2.3).2

2.1 | Knowledge on the Areas Related
to Uncertainty and the Influence of Demographic
Variables

In the literature, individual knowledge is commonly opera-
tionalized through two distinct approaches: perceived knowl-
edge and factual knowledge. Perceived knowledge refers to
individuals’ subjective assessment of their level of understand-
ing, whereas factual knowledge is measured through objective
tests. Although both approaches are considered in the following
review, the hypotheses developed in this study are grounded in
perceived knowledge, as it is more closely related to consumers’
perceptions.

According to Gender Socialization theory (e.g., Reinking and
Martin 2018; Bordalo et al. 2019) and Life Course perspective
(Elder Jr 1994), demographic characteristics such as gender and
age may influence individuals’ perceived knowledge across key
domains of uncertainty, including health, economic, geopolitical,
and environmental issues.

2.1.1 | Perceived Health Knowledge

Perceived health knowledge refers to individuals’ self-assessed
level of understanding of health-related issues, with particular
reference to the Covid-19 pandemic.

With regard to gender, prior research consistently indicates that
women tend to report higher levels of awareness and atten-
tion to health-related issues compared to men (e.g., Al-Mohrej
et al. 2016; Zhong et al. 2020). This pattern can be explained
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by differences in social roles and responsibilities, which assign
women a more prominent role in health-related matters (Spag-
nolo et al. 2020) within both family and social contexts,
thereby increasing their exposure to and engagement with health
information.

With regard to age, empirical evidence indicates that older indi-
viduals tend to exhibit higher levels of knowledge concerning the
Covid-19 pandemic (Zhong et al. 2020) and health-related issues
more broadly (Al-Mohrej et al. 2016), compared to younger indi-
viduals. This pattern can be attributed to accumulated experience
and greater exposure to health risks, which increase attention to
and familiarity with health-related information.

Based on the previous findings, we hypothesize that:

H1a. Women exhibit higher levels of perceived health knowledge
than men in times of uncertainty.

H1b. Older consumers exhibit higher levels of perceived health
knowledge than younger consumers in times of uncertainty.

2.1.2 | Perceived Economic Knowledge

Perceived economic knowledge refers to individuals’
self-assessed understanding of economic issues.

Regarding gender differences, the literature consistently shows
that women tend to be perceived as less informed than men
(Walstad and Rebeck 2002; Wobker et al. 2014). Several schol-
ars (Reinking and Martin 2018; Bordalo et al. 2019; Jüttler and
Schumann 2019) suggest that this gap is largely driven by gen-
der stereotypes. These stereotypes originate in early childhood
through socialization processes and are further reinforced dur-
ing adolescence by cultural norms and social pressures (Reink-
ing and Martin 2018). As a consequence, women may inter-
nalize beliefs of lower competence in technical and scientific
domains (Bordalo et al. 2019), as well as in economics (Jüt-
tler and Schumann 2019), thereby contributing to a persistent
gap in both perceived and actual knowledge. Supporting this
view, in a study conducted among German citizens, Wobker
et al. (2014) attribute part of this disparity to men’s histori-
cally greater exposure to formal education in economics and
business-related fields. Additional insights are provided by Geor-
gouli Loupi et al. (2025), who highlight how women students
are less likely to view economics as interesting or enjoyable, and
more likely to perceive it as a difficult subject in which they
are unlikely to perform well. This perception is closely linked
to the association of economics with mathematics, a factor that
appears to discourage women’s engagement. In contrast, male
students (while also perceiving economics as relatively challeng-
ing) are more likely to find it interesting and to believe they will
succeed in it.

With respect to age, Walstad (1997) finds that older individuals
in the United States display a higher level of factual economic
knowledge compared to younger individuals. This difference can
be explained by the accumulation of experience over time, as pro-
longed exposure to economic events and market dynamics fosters
a deeper understanding of how the economy functions. However,

some evidence suggests that the positive relationship between age
and economic knowledge may weaken in later stages of life, par-
ticularly after the age of 60, potentially due to cognitive aging
(Wobker et al. 2014). Nevertheless, the prevailing evidence gener-
ally supports higher levels of economic knowledge among older
individuals compared to younger individuals.

Based on the previous findings, we hypothesize that:

H2a. Men exhibit higher levels of perceived economic knowledge
than women in times of uncertainty.

H2b. Older consumers exhibit higher levels of perceived eco-
nomic knowledge than younger consumers in times of uncertainty.

2.1.3 | Perceived Geopolitical Conflicts Knowledge

Perceived geopolitical knowledge refers to individuals’
self-assessed understanding of geopolitical issues, such as
international crises and armed conflicts. To the best of our
knowledge, no prior research has explicitly examined con-
sumers’ perceived knowledge in the context of geopolitical
conflicts, particularly with regard to demographic differences.
Therefore, the hypotheses are developed based on previous stud-
ies analyzing demographic differences with regard to perceived
political knowledge.

Regarding gender differences, previous studies (e.g., Verba
et al. 1997; Fortin-Rittberger 2016; Bos et al. 2022; Keeling 2023)
suggest that women report lower levels of factual knowledge and
interest in political matters compared to men. This gender gap
is due to several reasons. Women often encounter constraints
on time and resources, as they tend to allocate more effort to
family responsibilities than to following political developments,
reducing opportunities to remain informed about daily political
events (Verba et al. 1997). Gendered Socialization further shapes
these patterns, with societal norms encouraging men to pursue
status and autonomy while traditionally discouraging women
from engaging with political institutions (Bos et al. 2022). More-
over, pervasive negative stereotypes regarding women’s political
abilities can undermine motivation, confidence, and cognitive
performance, increasing the cognitive effort required to respond
to knowledge questions (Fortin-Rittberger 2016; Keeling 2023).
Specifically, Keeling (2023) demonstrates that the gender gap is
more pronounced when questions concern institutional politics
or current political issues, whereas it is reduced for topics such
as public policies or historical political events, which are more
closely aligned with the domains in which women tend to be
engaged.

With respect to age, Trepte and Schmitt (2017) highlight that
the primary tools for enhancing political knowledge are news-
papers and online news, which stimulate political discussion, in
turn fostering perceived political knowledge. However, the effec-
tiveness of this combination varies across age: among younger
individuals, reading and discussing news together is particu-
larly effective for acquiring new knowledge, as it allows them
to complement their limited political experience through social
interaction. Among older adults, reading news still influences
political knowledge, but immediate discussion adds less value,
since cognitive structures and political schemas are already

Sustainable Development, 2026 5
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consolidated. Furthermore, according to Walstad (1997), the
accumulation of experience over time promotes deeper perceived
knowledge among older individuals.

Based on the previous findings, we hypothesize that:

H3a. Men exhibit higher levels of perceived geopolitical knowl-
edge than women in times of uncertainty.

H3b. Older consumers exhibit higher levels of perceived geopolit-
ical knowledge than younger consumers in times of uncertainty.

2.1.4 | Perceived Environmental Knowledge

Perceived environmental knowledge refers to individuals’
self-assessed understanding of environmental issues. More
broadly, environmental knowledge can be defined as “a general
knowledge of facts, concepts, and relationships concerning the
natural environment and its major ecosystems” (Fryxell and
Lo 2003, 45). This knowledge can be further distinguished into
abstract knowledge (such as understanding climate change) and
concrete knowledge, which relates to everyday behaviors and
local environmental issues (Schahn and Holzer 1990).

Regarding gender differences, several studies suggest that men
tend to perceive themselves as more knowledgeable than women
(Schahn and Holzer 1990; Mostafa 2007). This pattern is further
supported by Robelia and Murphy (2012), who find that men in
the United States consistently report higher levels of factual envi-
ronmental knowledge than women. The authors attribute this
difference to men’s greater exposure to and specialization in tech-
nical and scientific fields.

With respect to age, existing research suggests that younger indi-
viduals may have more limited exposure to formal sustainabil-
ity education, particularly in the high school context (Fabbrizzi
et al. 2016). Although younger generations often display higher
engagement in pro-environmental behaviors, this does not neces-
sarily translate into higher levels of perceived knowledge, which
may instead develop with greater educational and experiential
accumulation over time.

Based on the previous findings, we hypothesize that:

H4a. Men exhibit higher levels of perceived environmental
knowledge than women in times of uncertainty.

H4b. Older consumers exhibit higher levels of perceived environ-
mental knowledge than younger consumers in times of uncertainty.

2.2 | Perception of Concerns in Times
of Uncertainty and Influence of Demographic
Variables

According to Gender Socialization theory (e.g., Reinking and
Martin 2018; Bordalo et al. 2019) and Life Course perspective
(Elder Jr 1994), gender and age could influence people’s concerns
about health, economic, geopolitical, and environmental issues,
shaping the intensity and interpretation of these concerns.

2.2.1 | Health Concern

The literature on health concerns, particularly in the context
of the Covid-19 pandemic, highlights the crucial role of demo-
graphic factors, especially gender (e.g., Makhashvili et al. 2020;
Broche-Pérez et al. 2021) and age (e.g., Huang and Zhao 2020;
Wilson et al. 2021), in shaping consumers’ perceptions and levels
of concern.

According to previous literature (Lauri Korajlija and
Jokic-Begic 2020; Spagnolo et al. 2020; Broche-Pérez et al. 2021;
Kitz et al. 2022; Barchielli et al. 2022) women exhibit higher
levels of concern about safety and Covid-19 than men. This
greater vulnerability is attributed to biological, psychological,
and socio-cultural factors (Spagnolo et al. 2020), including a
higher predisposition to anxiety, depression, phobias, and panic
attacks in response to chronic health-related stress (Kudielka
and Kirschbaum 2005; Broche-Pérez et al. 2021). A crucial role
is played by social and family responsibilities: women, often pri-
mary caregivers and employed in frontline healthcare roles, face
greater stress and risk of infection, further increasing their con-
cerns (Spagnolo et al. 2020). Additionally, women with children
were significantly more worried about the Covid-19 pandemic
than those without (Lauri Korajlija and Jokic-Begic 2020; Ravaldi
et al. 2020). Moreover, women exhibit heightened sensitivity to
health risks associated with everyday choices, such as purchas-
ing consumer goods (Ek 2015). This awareness reflects a more
conscious approach to health protection, extending beyond
pandemics to general well-being and family security.

The analysis of age-related differences reveals varying perspec-
tives on Covid-19 concerns. According to Barchielli et al. (2022),
adult Italian women perceive greater concern than men about
isolation and illness from Covid-19, while these differences are
not significant among the elderly. Wilson et al. (2021) observe
that older U.S. individuals, while more concerned about the pan-
demic, exhibit lower levels of anxiety and panic compared to
younger individuals, who, despite being less concerned about the
pandemic itself, tend to experience higher anxiety levels. This dif-
ference is attributed to older adults’ greater ability to regulate
emotions and manage stress, as also confirmed by Huang and
Zhao (2020) and Bruine de Bruin (2021). Furthermore, Peluso
et al. (2021) find that older Italians are more optimistic than
younger individuals about the pandemic, which in turn promotes
a sense of altruism that increases their willingness to purchase
sustainable products.

Based on the previous findings, we hypothesize that:

H5a. Women exhibit higher levels of health concern than men in
times of uncertainty.

H5b. Younger consumers exhibit higher levels of health concern
than older consumers in times of uncertainty.

2.2.2 | Economic Concern

The literature on individual economic concerns highlights
the role of demographic characteristics, particularly gender
(Arbuckle and Mercer 2020; Bou-Hamad et al. 2022) and age
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(e.g., Barchielli et al. 2022), in shaping both the consumers’ per-
ception of economic issues and the level of concern associated
with them.

Focusing on gender differences, prior studies (Arbuckle and
Mercer 2020; Bou-Hamad et al. 2022) generally show that men
report higher levels of economic concern than women. This pat-
tern is often explained by traditional gender roles, whereby men
are more likely to be perceived as primary financial providers.
In contexts characterized by stronger patriarchal norms, such
as Lebanese society (Bou-Hamad et al. 2022), this responsibility
may increase men’s perceived economic vulnerability, particu-
larly during periods of economic instability such as the Covid-19
pandemic.

Focusing on age-related differences, previous studies (Barchielli
et al. 2022; Bou-Hamad et al. 2022) indicate that older con-
sumers are generally more concerned about economic issues than
younger ones. Specifically, Barchielli et al. (2022) find that older
Italians are particularly sensitive to rising energy and food prices,
while Bou-Hamad et al. (2022) link this pattern to difficulties in
accessing savings and their devaluation since 2019.

Based on the previous findings, we hypothesize that:

H6a. Men exhibit higher levels of economic concern than women
in times of uncertainty.

H6b. Older consumers exhibit higher levels of economic concern
than younger consumers in times of uncertainty.

2.2.3 | Geopolitical Conflicts Concern

The onset of the Russo-Ukrainian war in February 2022 and
Israel-Palestine conflict in October 2023 heightened public
apprehension regarding the potential for nuclear conflict (Riad
et al. 2023), compounding existing economic difficulties. Key
issues include the unsustainable increases in gas and energy bills,
the rising costs of gasoline and diesel, and the significant increase
in food prices. These are coupled with diffused fears about infla-
tion eroding purchasing power at a time when many see global
conflict as a possibility. Despite these evident concerns, academic
literature has given limited attention to consumers’ demographic
differences in perceptions of geopolitical conflicts (Barchielli
et al. 2022; Regnoli et al. 2023; Lass-Hennemann et al. 2024).

Observing gender differences, several studies in the literature-
conducted in different European countries-find that women
are more concerned about war conflict than men (Barchielli
et al. 2022; Regnoli et al. 2023; Lass-Hennemann et al. 2024).
Among adults, women show heightened worry about rising food
prices, a disparity that diminishes significantly in older popu-
lations, where men and women share similar concerns regard-
ing food inflation (Barchielli et al. 2022). Furthermore, within
the young group, women are more concerned than men about
the risk of isolation. The women’s heightened ability to recog-
nize and interpret complex emotional states may contribute to
their increased sensitivity to conflict-related issues (Hamilton
et al. 1988).

Observing age differences, Barchielli et al. (2022) underscore that
Italian adults mainly focus on rising food prices and the risk

of food shortages, while older Italian consumers are more con-
cerned about energy costs and social isolation. Young people, on
the other hand, fear the risk of mortality and a possible worsening
of the Covid-19 pandemic due to ongoing conflicts. Furthermore,
researchers do not find significant differences among age groups
regarding concerns about rising food prices.

Based on the previous findings, we hypothesize that:

H7a. Women exhibit higher levels of geopolitical conflicts’ con-
cern than men in times of uncertainty.

H7b. Older consumers exhibit higher levels of geopolitical con-
flicts’ concern than younger consumers in times of uncertainty.

2.2.4 | Environmental Concern

Environmental concern is defined as “the awareness or insight
of individuals that the natural state of the environment is
threatened through resource overuse and pollution by humans”
(Franzen and Meyer 2010, 220). Previous studies highlight the
role of demographic characteristics, particularly gender (e.g.,
Saari et al. 2021; Aguilar-Gomez et al. 2025) and age (Barchielli
et al. 2022), in shaping the level of consumers’ environmental
concern.

Previous studies on gender differences in environmental con-
cern (Arbuckle and Mercer 2020; Migheli 2021; Saari et al. 2021;
Dangelico et al. 2022; Aguilar-Gomez et al. 2025; Orkut and
Perrin 2026) show that women are generally more environ-
mentally aware and engaged than men. This disparity is often
attributed to gender socialization processes and role expectations
that emphasize caregiving and community-oriented values tradi-
tionally associated with women (Casey and Scott 2006). Accord-
ing to these theories, gender differences in environmental con-
cerns arise from behaviors and values instilled during childhood,
as well as societal expectations that shape priorities and concerns.
Women’s stronger association with caregiving roles fosters com-
passion and protective attitudes, making them more likely to pri-
oritize environmental issues.

Regarding age-related differences in environmental concern,
Barchielli et al. (2022) find that young Italian consumers exhibit
heightened environmental awareness, a stronger inclination
toward habit change, and a greater willingness to adopt sustain-
able behaviors in the future than older consumers.

Based on the previous findings, we hypothesize that:

H8a. Women exhibit higher levels of environmental concern
than men in times of uncertainty.

H8b. Younger consumers exhibit higher levels of environmental
concern than older consumers in times of uncertainty.

2.3 | Sustainable Consumer Behavior in Times
of Uncertainty and Influence of Demographic
Variables

Sustainable consumer behavior is defined as “behavior that
attempts to satisfy present needs while simultaneously benefiting
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or limiting environmental impact” (Trudel 2019, 85). In line with
the Knowledge-Attitude-Behavior framework, prior research
shows that knowledge can shape individuals’ attitudes which
in turn influence pro-environmental consumer behavior (e.g.,
Polonsky et al. 2012). More broadly, this framework could
be extended to other domains characterized by uncertainty,
such as health, economic, and geopolitical. In these domains,
knowledge contributes to shaping consumers’ perceptions and
concerns, ultimately influencing their behavioral dynamics
(Zhang and Chang 2021). Unexpected events, such as pan-
demics (e.g., Dangelico et al. 2022; Liu et al. 2023), terrorist
attacks (e.g., Herzenstein et al. 2015; Baumert et al. 2020),
armed conflicts (Barchielli et al. 2022), and environmental
disasters (e.g., Mainardes et al. 2021; Ho et al. 2024), can signif-
icantly alter consumers’ preferences and purchasing behavior,
often reinforcing a shift toward more sustainable consumption
patterns. For instance, the stress generated by the Covid-19
pandemic has been shown to increase perceptions of food
scarcity, leading consumers to engage in stockpiling behaviors
(Bender et al. 2022). At the same time, consumers became more
attentive to product attributes, increasingly scrutinizing labels
and showing stronger preferences for local food (Dangelico
et al. 2022; Grunert et al. 2023). The pandemic also fostered a
higher frequency of pro-environmental behaviors, such as waste
separation and reduction (e.g., Rodgers et al. 2021; Dangelico
et al. 2022).

Similarly, in times of geopolitical conflict, consumers may express
solidarity with affected countries by supporting their products
and boycotting those of perceived aggressors (e.g., Airlangga
et al. 2024; Josiassen et al. 2024). Environmental disasters, in
turn, can heighten awareness of the consequences of human
activity on the environment, thereby encouraging more sustain-
able purchasing choices (Mainardes et al. 2021). Building on
these insights, it becomes essential to examine consumers’ lev-
els of perceived knowledge and concern across different domains
(health, economic, geopolitical, and environmental), as well
as consumers’ pro-environmental behaviors. Health, economic,
geopolitical, and environmental topics represent key areas of
uncertainty that have been shown to shape consumer responses,
making them particularly relevant for a comprehensive under-
standing of sustainable consumer behavior. Furthermore, accord-
ing to Gender Socialization theory (e.g., Reinking and Mar-
tin 2018; Bordalo et al. 2019) and the Life Course perspec-
tive (Elder Jr 1994), gender and age could influence differently
pro-environmental behaviors, as highlighted in prior research
(e.g., Luchs and Mooradian 2012; Gray et al. 2019; Lauri Korajlija
and Jokic-Begic 2020).

With reference to gender, a substantial body of literature indi-
cates that women tend to report higher levels of sustainable con-
sumption and pro-environmental behavior than men (e.g., Gilg
et al. 2005; Luchs and Mooradian 2012; Bulut et al. 2017; Lauri
Korajlija and Jokic-Begic 2020; Migheli 2021; Rausch et al. 2021;
Xu et al. 2021; Jánská et al. 2023; Villa-Castaño 2025). Moreover,
external shocks such as the Covid-19 pandemic appear to amplify
these differences. For example, Dangelico et al. (2022) find that
Italian women showed a stronger increase than men in behaviors
such as waste reduction and the avoidance of packaged products
following the pandemic.

With reference to age, recent studies suggest that younger indi-
viduals tend to express stronger intention toward eco-friendly
behaviors and sustainable consumption (e.g., Bulut et al. 2017;
Gray et al. 2019; Jánská et al. 2023; Seifian et al. 2023; Hwang
et al. 2025; Villa-Castaño 2025). However, this intention does not
always translate into real behavior (intention-behavior gap). For
instance, despite their pro-environmental attitudes, many mil-
lennials frequently purchase from fast-fashion brands such as
Shein, which are widely criticized for their unsustainable prac-
tices (Zimand-Sheiner and Lissitsa 2024). This inconsistency may
stem from limited knowledge or awareness of the environmen-
tal impact of certain industries, such as fashion (Zimand-Sheiner
and Lissitsa 2024).

Based on these findings, we propose the following hypotheses:

H9a. Women exhibit higher levels of sustainable consumption
than men in times of uncertainty.

H9b. Younger consumers exhibit higher levels of sustainable con-
sumption than older consumers in times of uncertainty.

H10a. Women exhibit higher levels of other pro-environmental
behaviors than men in times of uncertainty.

H10b. Younger consumers exhibit higher levels of other
pro-environmental behaviors than older consumers in times of
uncertainty.

3 | Methodology

This section is divided into three subsections, which address the
questionnaire (Section 3.1), the procedure of data collection, and
the characteristics of the sample (Section 3.2), and report data
analysis (Section 3.3).

3.1 | Questionnaire

To collect the data for this study, a structured questionnaire is
developed and administered. It is organized into four sections,
each aimed at capturing different dimensions of consumers’
perceptions and behaviors. The measurement items are mainly
adapted from existing validated scales in the literature and com-
plemented with self-developed items to better reflect the specific
context of this study. The full list of items and their sources are
reported in Table A1.

The first section begins with a screening question (Q0) to ensure
that only individuals residing in Italy are included. Question Q1
assesses consumers’ perceived knowledge related to health, eco-
nomic, geopolitical, and environmental issues. Respondents are
asked to compare their level of knowledge with that of the aver-
age person by indicating their agreement with 12 items (all items
adapted from Mostafa (2006)), using a five-point Likert scale
(“completely disagree” to “completely agree”).

The second section includes Question Q2, which measures con-
sumers’ perceived level of concern across the same four domains:
health, economic, geopolitical, and environmental issues (eight
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items adapted from Vargová et al. (2024), six items from Dan-
gelico et al. (2022), and seven items self-developed). A total of 21
items are used, evaluated on a five-point Likert scale (from “not
at all” to “extremely”).

The third section presents Questions Q3 and Q4. Question Q3
captures the frequency of sustainable product purchases over the
past 2 years. Responses are collected using a five-point Likert
scale, ranging from “never” to “always” and include 14 items (six
from Dangelico et al. (2022), one adapted from Huang (2016), and
seven self-developed), referring to different product categories,
such as local, organic, eco-friendly, and products with envi-
ronmentally friendly packaging. Q4 examines the frequency of
other pro-environmental behaviors over the past 2 years, such as
reducing energy consumption, using more sustainable transport,
and managing waste responsibly. Q4 consists of 14 items (three
adapted from Kaiser and Wilson (2004), four from Lee (2008),
three from Huang (2016), and three self-developed). Responses
are collected using a five-point Likert scale, ranging from “never”
to “always”.

The fourth section collects socio-demographic information,
including gender, age, level of education, and monthly net fam-
ily income. These variables allow for the examination of differ-
ences in perceived knowledge, concern, and sustainable behavior
across demographic groups within the Italian context.

3.2 | Procedure and Sample

The developed questionnaire was pre-tested on a small conve-
nience sample to ensure clarity and understanding of the ques-
tions. Following the pre-test, minor adjustments were made to
the wording of some phrases to improve clarity.

The questionnaire was then administered through the Qualtrics
survey platform. The survey was distributed, between April and
July 2024, to individuals living in Italy, through the snowball
sampling method (Noy 2008), widely used in consumer behav-
ior research (e.g., Di Renzo et al. 2020; Jian et al. 2020; Peluso
et al. 2021; Dangelico et al. 2022). Distribution took place via mul-
timedia channels, such as social networks and instant messaging
clients. Participants were asked to respond to the questionnaire
and to share it as widely as possible among their contacts.

In the survey, all questions were mandatory and only one answer
could be selected for each question. The first question was
designed to filter consumers living in Italy, who then gained
access to the remainder of the questionnaire (for others, the
completion of the questionnaire was blocked). The questionnaire
could only be submitted after all questions were answered. All
responses were submitted and recorded anonymously.

The final sample consists of 1324 respondents. There were no
missing values in the dataset. The socio-demographic character-
istics of respondents are reported in Table 1.

3.3 | Data Analysis

The collected data are analyzed using IBM SPSS software to test
the proposed hypotheses. The methodological approach follows

TABLE 1 | Socio-demographic characteristics of the sample.

Variable Group Frequency Percentage

Gender Man 501 37.84%
Woman 823 62.16%

Age 18–24 331 25.00%
25–34 225 16.99%
35–44 164 12.39%
45–54 235 17.75%
55–65 260 19.64%
> 65 109 8.23%

Education Middle school or lower 39 2.95%
High school 376 28.40%

Bachelor’s degree 288 21.75%
Master’s degree 506 38.22%

PhD 115 8.69%
Net monthly
household
income (euros)

< 1,500 175 13.22%
1501–3000 570 43.05%
3001–4500 301 22.73%
> 4500 278 21.00%

prior studies on consumer behavior (e.g., Tzavaras et al. 2010;
Bulut et al. 2017; Ben Hassen et al. 2022; Kitz et al. 2022; Dan-
gelico et al. 2022; Jánská et al. 2023) and it is consistent with the
objectives of the study, which focus on identifying statistically sig-
nificant differences across demographic groups at the item level.

First, descriptive statistics, including means and standard devi-
ations, as well as Cronbach’s alpha, are computed to assess the
reliability and internal consistency of the measurement scales.
As reported in Table 2, all constructs show Cronbach’s alpha val-
ues above 0.70, indicating satisfactory internal consistency. How-
ever, it should be noted that subsequent analyses are conducted
at the item level, allowing for a more granular examination of
the data. Next, the Shapiro–Wilk test is conducted to assess the
normality of the data distribution. The results indicate that the
dataset does not follow a normal distribution. While large sample
sizes may reduce concerns related to normality due to the Cen-
tral Limit Theorem, the presence of non-normal distributions at
the item level and the ordinal nature of the data justify the use
of non-parametric tests. In particular, the Kruskal–Wallis test is
performed for each item to identify statistically significant dif-
ferences across demographic groups (based on gender and age).
For the age variable, which includes more than two groups, post
hoc pairwise comparisons are conducted using Dunn’s test with
Bonferroni adjustment, in order to identify the specific group dif-
ferences. A significance level of 0.05 is adopted for all statistical
tests.

The results of the analyses are presented in the Results section,
while the detailed outputs of the statistical tests are reported
in the Appendix A. Statistically significant differences identified
through the Kruskal–Wallis test are indicated in the figures with
an asterisk (*) placed above the label of the corresponding item. A
hypothesis is considered fully supported when statistically signif-
icant differences emerge across demographic groups for all items
within a given dimension. It is considered partially supported
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TABLE 2 | Descriptive statistics and reliability analysis.

Question Dimension Statement
Cronbach’s

alpha Mean
Standard
deviation

Q1-Perceived
knowledge

Perceived health
knowledge

A. I feel well informed about public health issues (e.g.,
Covid-19 pandemic, epidemics, vaccines)

0.901 3.59 0.90

B. I know more about public health issues (e.g., Covid-19
pandemic, epidemics, vaccines), than the average person

3.41 0.94

C. I know quite a lot about public health issues (e.g.,
Covid-19 pandemic, epidemics, vaccines)

3.44 0.92

Perceived
economic

knowledge

D. I feel well informed about economic trends (e.g.,
trends of prices and interest rate)

0.922 2.94 1.02

E. I know more about economic trends than the average
person (e.g., the trends of prices and interest rate)

2.88 1.01

F. I know quite a lot about economic trends (e.g., the
trends of prices and interest rate)

2.82 1.00

Perceived
geopolitical
knowledge

G. I feel well informed about current geopolitical
conflicts (e.g., war in Ukraine, conflicts in the Middle

East)

0.889 3.21 1.02

H. I know more about current geopolitical conflicts (e.g.,
war in Ukraine, conflicts in the Middle East) than the

average person

3.08 1.01

I. I know quite a lot about current geopolitical conflicts
(e.g., war in Ukraine, conflicts in the Middle East)

3.11 1.00

Perceived
environmental

knowledge

J. I feel well informed about environmental issues (e.g.,
pollution, global warming and climate change)

0.827 3.63 0.90

K. I know more about environmental issues (e.g.,
pollution, global warming and climate change) than the

average person

3.39 0.92

L. I know quite a lot about environmental issues (e.g.,
pollution, global warming and climate change)

3.45 0.94

Q2-Perceived
concern

Perceived health
concern

A. Covid-19 pandemic 0.705 2.39 1.18
B. Future epidemics and diseases 3.01 1.09

C. My health condition 2.93 1.15
D. Health conditions of my loved ones (family, friends) 3.72 1.08

E. Functioning of the Italian healthcare system 3.83 1.15
Perceived
economic
concern

F. Economic crisis in Italy 0.835 3.63 1.04
G. Rising prices of essential items (e.g., food, medicine) 4.02 0.96

H. Rising prices of electricity, gas and fuels 4.09 0.93
I. Rising of interest rates 3.73 1.12

J. My economic condition 3.40 1.18
Perceived

geopolitical
concern

K. Potential political crisis in Italy 0.807 3.03 1.30
L. Potential political crisis in other countries 2.87 1.24

M. International critical events (e.g., attacks on
merchant ships, closure of the Suez Canal)

3.31 1.15

N. Concern about the war moving to the EU or the world 4.00 1.03
O. Nuclear threat related to conflicts 3.78 1.14

Perceived
environmental

concern

P. Global warming and climate change 0.917 4.09 1.07
Q. Pollution (air, soil, and water) 4.18 0.96

R. Biodiversity loss 3.90 1.05
S. Disposal of undifferentiated waste 3.87 1.05

T. Natural habitat destruction 4.04 0.99
U. Unsustainable management of natural resources 3.96 0.97

(Continues)
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TABLE 2 | (Continued)

Question Dimension Statement
Cronbach’s

alpha Mean
Standard
deviation

Q3-Sustainable
consumption

Sustainable
consumption

A. Products sold by neighborhood stores 0.763 3.57 0.94
B. Made in Italy products 3.68 0.75

C. Local Products 3.59 0.79
D. Fair Trade products 2.71 0.84

E. Organic product 2.96 0.87
F. Eco-sustainable products 3.06 0.79

G. Products with recycled materials 3.01 0.71
H. Second-hand products 2.30 0.98

I. Refurbished or remanufactured products (e.g.,
smartphone, PC)

1.95 0.99

J. Energy efficient products (e.g., LED light bulbs, energy
efficient home appliances)

3.84 1.01

K. Healthy food products 3.94 0.76
L. Vegan products 2.07 1.03

M. Draft products, bringing your own bottle (e.g.,
laundry detergent) or versions that do not require plastic

packaging (e.g., solid soaps, detergents, shampoo)

2.07 1.06

N. Products with eco-friendly packaging 3.08 0.86
Q4-Other
pro-environmental
behaviors

Other
pro-environmental

behaviors

A. Turn off or unplug electronic devices when not
needed

0.844 3.57 1.19

B. Reduce air conditioning 3.92 1.03
C. Reduce driving, and walk, cycle or use public

transportation or mobility sharing (e.g., bike or car
sharing)

3.35 1.10

D. Lower the thermostat of domestic heating 3.73 1.05
E. Turn off lights when leaving rooms 4.65 0.66

F. Prefer low temperature washing programs (for
washing machine and/or dishwasher)

4.05 0.94

G. Cook more efficiently (e.g., cooking multiple foods
simultaneously in the oven)

3.74 1.03

H. Recycling 4.67 0.75
I. Use own bag when shopping 4.16 1.01

J. Wait until appliances (dishwasher or washing
machine) is full to run

4.52 0.72

K. Look at the label/packaging information, when
buying a product, to see if it contains substances that are

environmentally damaging

3.27 1.26

L. Look at the label/packaging information, when
buying a product, to see if it contains substances that are

damaging for health

3.61 1.21

M. Look at the label/packaging information, when
buying a product, to see if the product can be recycled

3.14 1.18

N. Look at the label/packaging information, when
buying a product, to see if the packaging can be recycled

3.15 1.19

when significant differences are found for some, but not all, items
within the same dimension. When the results across items are
inconsistent—specifically, when items within the same dimen-
sion yield conflicting outcomes—the hypothesis is classified as
exhibiting mixed results.

4 | Results and Discussion

In this section, results are described, discussed (according to
Gender Socialization theory and Life Course perspective) and
depicted in figures (Figures 2–8). In part (a) the figure “Over-
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FIGURE 2 | Level of perceived knowledge across health, economic, geopolitical, and environmental issues. (a) Overall results; (b) Gender differ-
ences; (c) Age differences. Statistically significant differences based on the Kruskal–Wallis test are indicated by an asterisk (*).
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FIGURE 3 | Consumers’ perceived level of health concern. (a) Overall results; (b) Gender differences; (c) Age differences. Statistically significant
differences based on the Kruskal–Wallis test are indicated by an asterisk (*).

all results” gives a descriptive analysis for each item, referring to
the whole sample in terms of the distribution of responses on the
five-point Likert scale. Part (b) shows the means for the different
gender groups, and (c) the means for the different age groups. The
graph shows the average for each item and group (different col-
ored lines represent each group). Detailed outcomes of performed
statistical tests are provided in Tables A2 and A3.

4.1 | Perceived Knowledge of Uncertainty
Related to Current Problems

4.1.1 | Perceived Health Knowledge

Results show that consumers have a high level of perceived health
knowledge (items A, B, and C in Figure 2a), with an average of
51% of respondents agreeing or strongly agreeing with items indi-
cating high perceived health knowledge.

Regarding gender, no significant differences emerge: both men
and women report a high level of perceived knowledge about
health (Figure 2b). This finding contrasts with previous studies
(e.g., Al-Mohrej et al. 2016; Zhong et al. 2020), which suggest that
women tend to report higher levels of awareness and attention to
health-related issues compared to men.

With respect to age, respondents aged over 65 demonstrate a
higher level of perceived knowledge about public health issues
compared to other age groups (Figure 2c). This pattern, which
is consistent with prior research (e.g., Al-Mohrej et al. 2016;
Zhong et al. 2020), may be explained by accumulated life expe-
rience and greater exposure to health risks among older individ-
uals, which likely increases their attention to and familiarity with
health-related information.

Therefore, H1a is not supported (gender), whereas H1b is fully
supported (age).
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FIGURE 4 | Consumers’ perceived level of economic concern. (a) Overall results; (b) Gender differences; (c) Age differences. Statistically significant
differences based on the Kruskal–Wallis test are indicated by an asterisk (*).

4.1.2 | Perceived Economic Knowledge

Results show that consumers have a low level of perceived eco-
nomic knowledge (items D, E, and F in Figure 2a), with an aver-
age of 27% of respondents agreeing or strongly agreeing with
items indicating high perceived economic knowledge.

Regarding gender, men perceive themselves as more knowledge-
able than women about economic issues (Figure 2b). This finding
is consistent with previous studies (Walstad and Rebeck 2002;
Wobker et al. 2014), which emphasize the gender gap in perceived
economic knowledge. This gap has often been attributed to gen-
der stereotypes (Reinking and Martin 2018; Bordalo et al. 2019;
Jüttler and Schumann 2019), which may lead women to inter-
nalize beliefs of lower competence in technical, scientific, and
economic domains.

With respect to age, respondents in the 55–65 and over 65
groups perceive themselves as more knowledgeable about eco-
nomic issues than those in the 18–24, 25–34, and 35–44 groups
(Figure 2c). This finding aligns with Walstad (1997), who shows
that older individuals in the US tend to demonstrate greater fac-

tual understanding of economic topics than younger individuals.
This pattern may be explained by the accumulation of experience
over time, as prolonged exposure to economic events and market
dynamics enhances familiarity with such issues.

Therefore, H2a is fully supported (gender) and H2b is fully sup-
ported (age).

4.1.3 | Perceived Geopolitical Conflicts Knowledge

Results show that consumers have a low level of perceived geopo-
litical conflicts knowledge (items G, H, and I in Figure 2a), with
an average of 38% of respondents agreeing or strongly agree-
ing with items indicating high perceived geopolitical conflicts
knowledge.

Regarding gender, men perceive themselves more knowledge-
able than women on geopolitical conflicts (Figure 2b). This
finding is consistent with previous studies (Verba et al. 1997;
Fortin-Rittberger 2016; Bos et al. 2022; Keeling 2023), which
suggest that family responsibilities and societal norms reduce
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FIGURE 5 | Consumers’ perceived level of geopolitical conflicts concern. (a) Overall results; (b) Gender differences; (c) Age differences. Statistically
significant differences based on the Kruskal–Wallis test are indicated by an asterisk (*).

women’s attention to political issues and, consequently, their per-
ceived political knowledge.

With respect to age, the 55–65 and over 65 groups report greater
perceived geopolitical conflicts knowledge than other groups,
likely due to their accumulated experience (Walstad 1997). Fur-
thermore, the 45–54 group considers itself significantly more
informed on geopolitical issues than the 35–44 group (Figure 2c).

Therefore, H3a is fully supported (gender) and H3b is fully sup-
ported (age).

4.1.4 | Perceived Environmental Knowledge

Results show that consumers have a high level of perceived
environmental knowledge (items J, K, and L in Figure 2a),
with an average of 53% of respondents agreeing or strongly
agreeing with items indicating high perceived environmental
knowledge.

Regarding gender, men perceive themselves as more informed
than women about environmental issues (Figure 2b). This

finding is consistent with previous studies (Schahn and
Holzer 1990; Mostafa 2007). According to Robelia and Mur-
phy (2012), this difference may be explained by men’s greater
exposure to and specialization in technical and scientific fields
in the past years. However, this finding stands in contrast to Seti-
awan et al. (2023), who find that among Generation X, women
display significantly higher levels of environmental knowledge
than men. This discrepancy may reflect differences in the sample
composition, suggesting that gender gaps in environmental
knowledge are not uniform and may vary across generations.

With respect to age, respondents in the over 65 group perceive
themselves as more informed about environmental issues than
most of the sample, showing a similar level only to the 55–65
group. In fact, after the over 65 group, consumers aged 55–65
report the highest level of perceived knowledge, followed by the
45–54 group (Figure 2c). This finding is consistent with previ-
ous studies (e.g., Fabbrizzi et al. 2016) and contributes to the
ongoing debate on the mismatch between younger consumers’
perceived knowledge and their increasing attention to environ-
mental issues (e.g., Gray et al. 2019; Dwidienawati et al. 2021;
Dangelico et al. 2022). While younger individuals are often more
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FIGURE 6 | Consumers’ perceived level of environmental concern. (a) Overall results; (b) Gender differences; (c) Age differences. Statistically
significant differences based on the Kruskal–Wallis test are indicated by an asterisk (*).

engaged with sustainability topics, they may report lower per-
ceived knowledge due to more critical self-evaluation or greater
awareness of the complexity of environmental problems. Con-
versely, older consumers may rely on accumulated life experience
and repeated exposure to environmental discourse, which can
enhance their perceived familiarity with such issues.

Therefore, H4a is partially supported (gender) and H4b is fully
supported (age).

4.2 | Concerns for Uncertainty Related to
Current Problems

4.2.1 | Health Concern

Analysis of Figure 3a shows that the highest level of difficulty
and concern relates to the functioning of the Italian health-
care system, with about 66% of respondents expressing moder-
ate or extreme concern. This is followed by difficulty and con-
cern for the health of loved ones (63% of respondents). These
findings are consistent with Mertens et al. (2020), who highlight

how the pandemic has amplified such worries. Approximately
60% and 54% of respondents report being somewhat or moder-
ately concerned about future epidemics and their own health
conditions, respectively. In contrast, about 58% of respondents
report being not at all or only slightly concerned about the
Covid-19 pandemic. This result suggests a change over time in
consumers’ concerns—different patterns are reported by Dan-
gelico et al. (2022)—thus confirming the dynamic nature of con-
sumer perceptions.

With regard to gender differences (Figure 3b), women gener-
ally report higher levels of difficulty and concern than men
across all the items examined, except for the functioning of
the Italian healthcare system, where similar levels of concern
are observed. This finding is consistent with previous studies
(e.g., Ek 2015; Lauri Korajlija and Jokic-Begic 2020; Spagnolo
et al. 2020; Broche-Pérez et al. 2021; Kitz et al. 2022; Barchielli
et al. 2022), which show that women tend to experience greater
concern about health issues (such as Covid-19 pandemic) than
men. This higher level of concern has been attributed to a com-
bination of biological, psychological, and socio-cultural factors
(Spagnolo et al. 2020), including a greater predisposition to anx-
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FIGURE 7 | Consumers’ sustainable product purchasing behavior. (a) Overall results; (b) Gender differences; (c) Age differences. Statistically sig-
nificant differences based on the Kruskal–Wallis test are indicated by an asterisk (*).

iety, depression, phobias, and panic disorders in response to
chronic health-related stress (Kudielka and Kirschbaum 2005;
Broche-Pérez et al. 2021). Additionally, women, who are more
frequently primary caregivers and are highly represented in front-
line healthcare roles, may experience higher levels of stress and
perceived risk of infection, further increasing their concerns
(Spagnolo et al. 2020).

Regarding age differences (Figure 3c), respondents aged over 55
report higher levels of difficulty and concern about the Covid-19
pandemic compared to younger consumers, likely due to the

higher mortality risk experienced by older populations during the
pandemic (Amore et al. 2021). This finding is consistent with Wil-
son et al. (2021), who show that older age groups in the US express
greater concern about Covid-19. However, the same study also
finds that older individuals tend to report lower levels of anxiety
and panic compared to younger people. This apparent discrep-
ancy may be explained by older adults’ greater ability to regulate
emotions and cope with stress, as also suggested by Huang and
Zhao (2020) and Bruine de Bruin (2021). Conversely, younger
consumers appear to be more concerned about the health condi-
tions of family members and friends than older individuals. This
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FIGURE 8 | Consumers’ pro-environmental behaviors. (a) Overall results; (b) Gender differences; (c) Age differences. Statistically significant dif-
ferences based on the Kruskal–Wallis test are indicated by an asterisk (*).
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finding aligns with Peluso et al. (2021), who report that older
Italians tend to be more optimistic about the pandemic, which
may foster a sense of altruism and increase their willingness
to engage in pro-social behaviors. Moreover, the 18–24 group
shows lower concern about the functioning of the Italian health-
care system compared to the 25–34, 35–44, and 45–54 groups,
while the 25–34 group is less concerned than the 35–44 group
on this issue. Conversely, in a study on Georgian consumers,
Makhashvili et al. (2020) do not find a significant relationship
between age and concern about Covid-19.

Therefore, H5a is partially supported (gender), while H5b shows
mixed results (age).

4.2.2 | Economic Concern

Figure 4a shows that the highest level of difficulty and concern
relates to rising prices of electricity, gas, and fuels, with 77% of
respondents expressing moderate or extreme concern. This is fol-
lowed by difficulty and concern about rising prices of essential
goods (75%), increases in interest rates (63%), the possibility of
an economic crisis in Italy (59%), and one’s own economic con-
ditions (50%).

With regard to gender differences (Figure 4b), women report sig-
nificantly higher levels of difficulty and concern than men across
all the issues examined. This finding contrasts with previous stud-
ies (Arbuckle and Mercer 2020; Bou-Hamad et al. 2022), which
often suggest that men exhibit higher levels of concern about eco-
nomic issues. This discrepancy may be explained by contextual
factors, such as the specific economic environment or shifting
gender roles. While traditional perspectives associate men with
the role of primary financial providers, particularly in more patri-
archal settings (Bou-Hamad et al. 2022), increasing economic
uncertainty may lead women to perceive higher vulnerability and
thus report greater concern.

Regarding age differences (Figure 4c), respondents aged 25–34
and over 65 exhibit greater difficulty and concern about a poten-
tial economic crisis compared to those in the 35–44, 45–54, and
55–65 groups. The 18–24 group shows lower concern about ris-
ing prices of electricity, gas, and fuels compared to the 25–34
and 55–65 groups, while the 35–44 group is less concerned
than the 55–65 group. This finding is consistent with Barchielli
et al. (2022), who report that rising energy costs are a greater
concern for older Italian consumers than for younger ones. Con-
cerning interest rates, the over 65 group appears less concerned
than other age groups, while the 18–24 group reports lower
concern compared to the 25–34 group. These results are par-
tially consistent with Zhong and Huo (2024), who find that
older individuals tend to underestimate inflation uncertainty,
whereas younger individuals tend to overestimate it. Conversely,
Bou-Hamad et al. (2022) show that older consumers express
greater concern about access to savings and their devaluation,
highlighting the complexity of age-related differences in eco-
nomic perceptions. Significant differences also emerge regarding
concern for one’s own economic situation. The over 65 group is
the least concerned, while the 55–65 group reports lower concern
compared to the 18–24, 25–34, and 35–44 groups. Notably, the
25–34 group expresses higher concern than the 18–24, 35–44,

and 45–54 groups, suggesting that individuals in early adulthood
may feel particularly exposed to economic uncertainty, possibly
due to career instability and financial commitments.

Therefore, H6a is not supported (gender), while H6b shows
mixed results (age).

4.2.3 | Geopolitical Conflicts Concern

Figure 5a shows that the highest level of difficulty and concern
relates to the potential spread of war to the EU or globally (73%
of respondents), followed by difficulty and concern about nuclear
threats arising from conflicts (64%), international critical events
(60%), a potential political crisis in Italy (52%), and political insta-
bility in other countries (51%).

With regard to gender differences (Figure 5b), women tend
to report higher levels of difficulty and concern than men
across all the issues examined. This finding is consistent
with previous studies (e.g., Barchielli et al. 2022; Regnoli
et al. 2023; Lass-Hennemann et al. 2024). In particular, Barchielli
et al. (2022) show that, in conflict contexts such as the
Russia-Ukraine war, Italian women report greater concern about
the economic consequences of war, including rising prices of food
and energy, compared to men. This pattern may be explained by
women’s greater sensitivity to risk and higher ability to recog-
nize and process complex emotional and social threats (Hamil-
ton et al. 1988), which can lead to stronger concern about
conflict-related issues.

Regarding age differences (Figure 5c), the 18–24 group reports
higher difficulty and concern about a potential political crisis in
Italy compared to the 45–54 and 55–65 groups. In contrast, the
45–54 and 55–65 groups show greater concern about interna-
tional critical events, while the 35–44 group appears less con-
cerned than both the 18–24 and 45–54 groups. Concerning the
potential spread of war in Europe or globally, the over 65 group
shows significantly higher concern compared to most other age
groups, with levels similar only to the 55–65 group. In turn,
the 55–65 group reports higher difficulty and concern than the
18–24 and 35–44 groups. A similar pattern emerges for nuclear
threats, with respondents aged 55–65 and over 65 expressing
higher levels of concern than younger groups (18–24, 25–34, and
45–54). These results may reflect older individuals’ greater expo-
sure to historical geopolitical tensions and heightened perception
of large-scale risks, which can increase their sensitivity to global
instability.

Therefore, H7a is fully supported (gender), while H7b shows
mixed results (age).

4.2.4 | Environmental Concern

Figure 6a shows that the highest level of difficulty and concern
relates to pollution, with 80% of respondents expressing moder-
ate or extreme concern. This is followed by difficulty and con-
cern about global warming and climate change (76%), natural
habitat destruction (73%), unsustainable management of natu-
ral resources (71%), biodiversity loss (69%), and the disposal of
undifferentiated waste (68%).
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With regard to gender differences (Figure 6b), women report sig-
nificantly higher levels of difficulty and concern than men across
all the issues examined. This finding is consistent with several
previous studies (Arbuckle and Mercer 2020; Migheli 2021; Saari
et al. 2021; Dangelico et al. 2022; Aguilar-Gomez et al. 2025;
Orkut and Perrin 2026). This disparity is often attributed to gen-
der socialization processes and role expectations that emphasize
caregiving and community-oriented values traditionally associ-
ated with women (Casey and Scott 2006). Women’s stronger asso-
ciation with caregiving roles may foster greater empathy and pro-
tective attitudes toward the environment, leading them to priori-
tize environmental issues more strongly than men.

Regarding age differences (Figure 6c), younger respondents tend
to report lower levels of difficulty and concern than those aged
over 45, with respect to the disposal of undifferentiated waste.
The over 65 group emerges as the most concerned about this
issue, while the 25–34 group appears less concerned than both
the 45–54 and over 65 groups. A similar pattern is observed for
natural habitat destruction, where the 18–24 group reports lower
concern than respondents aged over 45, and the 25–34 group is
less concerned than those aged over 55. These findings contrast
with previous studies (e.g., Diamantopoulos et al. 2003; Casey
and Scott 2006), which suggest that older individuals tend to be
less concerned about environmental issues than younger people,
as well as with Barchielli et al. (2022), who find that younger
Italian consumers exhibit higher environmental awareness than
older groups. However, they are partially consistent with Gray
et al. (2019), who find no clear age-related differences in envi-
ronmental concern among US consumers. One possible explana-
tion for these results is that older individuals may have developed
greater sensitivity to environmental degradation through cumu-
lative life experience and direct observation of environmental
changes, while younger individuals, despite being more exposed
to environmental discourse, may exhibit lower perceived con-
cern due to normalization of such issues or differences in risk
perception.

Therefore, H8a is fully supported (gender), while H8b is not sup-
ported (age).

4.3 | Sustainable Consumer Behavior

4.3.1 | Sustainable Products’ Purchase

Figure 7a shows that 76% of respondents report purchasing
healthy food products always or almost always, followed by
energy-efficient products (67%), made in Italy products (60%),
and local products (53%). In contrast, the least frequently pur-
chased products in the last 2 years are refurbished or remanu-
factured products, with 70% of respondents reporting that they
never or almost never purchase them, followed by vegan products
(64%) and second-hand products (56%). According to Sharkasi
et al. (2025), factors such as experiential and instrumental atti-
tudes, as well as perceived severity and vulnerability related to
environmental issues, play a significant role in shaping con-
sumers’ willingness to purchase refurbished products. These fac-
tors are particularly relevant as they may help overcome the
widespread perception of refurbished products as being of infe-
rior quality (Seifian et al. 2023).

With regard to gender differences (Figure 7b), women report
purchasing most product categories more frequently than men.
This finding is consistent with previous research suggesting that
women are generally more inclined toward sustainable consump-
tion behaviors (Luchs and Mooradian 2012; Bulut et al. 2017;
Rausch et al. 2021; Villa-Castaño 2025). However, no signifi-
cant gender differences emerge for products made with recycled
materials, second-hand products, refurbished or remanufactured
products, and energy-efficient products.

Regarding age differences (Figure 7c), younger consumers (aged
18–24 and 25–34) report lower purchasing frequencies for prod-
ucts sold by neighborhood stores, made in Italy products, and
local products compared to older groups. Conversely, respon-
dents aged 55–65 and over 65 report higher levels of local prod-
uct consumption over the past 2 years. Older consumers (over
65) also report significantly lower purchasing of refurbished
and second-hand products, whereas younger groups (18–24 and
25–34) show greater engagement with these product categories.
Similarly, second-hand products are less frequently purchased by
the over 65 group and more commonly purchased by younger
consumers, although the 25–34 and 35–44 groups exhibit similar
purchasing patterns.

With respect to energy-efficient products, younger respondents
(18–24 and 25–34) report significantly lower purchasing fre-
quencies compared to the rest of the sample. Significant differ-
ences also emerge among middle and older age groups (35–44,
45–54, and 55–65), with the latter showing a higher propensity
to purchase these products. These patterns may be explained by
differences in financial resources, consumption habits, and sen-
sitivity to long-term economic savings associated with such prod-
ucts. In contrast, Bulut et al. (2017) find no significant differences
between age groups in consumption of energy-efficient products.

Therefore, H9a is partially supported (gender), while H9b shows
mixed results (age).

4.3.2 | Other Pro-Environmental Behaviors

Figure 8a shows that most respondents frequently engage in
pro-environmental behaviors: 94% report turning off lights, 91%
use appliances efficiently, and 92% recycle regularly. Further-
more, a large proportion of respondents report bringing their own
shopping bags in the past 2 years, thereby reducing the use of
plastic bags, even biodegradable ones, with 79% doing so always
or almost always.

With regard to gender differences (Figure 8b), women exhibit
higher levels of pro-environmental behavior than men across
most activities, except for lowering the thermostat for domes-
tic heating and turning off lights when leaving a room (where
similar levels of behavior are observed). This finding is consis-
tent with a large body of literature indicating that women tend
to display stronger environmental engagement (e.g., Luchs and
Mooradian 2012; Ek 2015; Bulut et al. 2017; Lauri Korajlija and
Jokic-Begic 2020). However, other studies do not find signifi-
cant gender differences in sustainable behaviors (Rice 2006; Tan
et al. 2010), suggesting that such differences may depend on
context and the type of behavior considered. Interestingly, these
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findings contrast with Orkut and Perrin (2026), who highlight
women’s lower participation in environmental activism. They
suggest that this gap may be driven by competing priorities in
leisure time, as well as by family and work responsibilities, which
can limit the extent to which environmental concern translates
into active engagement.

Regarding age differences (Figure 8c), younger respondents
(18–24 and 25–34) report lower levels of recycling in the past
2 years compared to older groups (45–54, 55–65, and over 65).
This finding is consistent with Diamantopoulos et al. (2003),
who show that older individuals are more likely to engage in
recycling behaviors. Similarly, the 18–24, 25–34, and 35–44
groups are less likely to read product labels to assess harm-
ful substances, health risks, recyclability, or packaging sustain-
ability compared to respondents aged over 45. These findings
are in line with previous studies identifying a positive relation-
ship between age and sustainable behavior (Diamantopoulos
et al. 2003; Gilg et al. 2005; Rice 2006). However, contrasting evi-
dence also exists: Gray et al. (2019) find that younger individuals
in the US may show stronger pro-environmental attitudes, while
Hwang et al. (2025) report that food waste tends to increase with
age. These mixed findings highlight the complexity of age-related
effects on sustainable behavior, which may vary depending on
the specific domain considered. For instance, an opposite pattern
emerges for mobility-related behaviors: the 18–24 group is more
likely than the 35–44 and 45–54 groups to reduce driving and
instead walk, cycle, or use public transportation.

Therefore, H10a is partially supported (gender), while H10b
shows mixed results (age).

To summarize, Table 3 presents the results of hypothesis test-
ing across consumers’ demographic characteristics (gender and
age) in relation to: (i) perceived knowledge of health, eco-
nomic, geopolitical, and environmental issues; (ii) concerns
about health, economic, geopolitical, and environmental issues;
and (iii) the adoption of sustainable consumer behaviors (sustain-
able product purchases and other pro-environmental behaviors).

5 | Implications

5.1 | Theoretical Implications

This study provides several relevant theoretical contributions,
particularly in the current context of uncertainty and poly-
crisis (World Economic Forum 2024, 2026). It examines how
different demographic groups differ in perceived knowledge,
concerns, and sustainable behaviors, thereby extending the
debate within the frameworks of Gender Socialization theory
and the Life Course perspective. Unlike most previous stud-
ies, that tend to focus exclusively on single areas of perceived
knowledge—such as health (Al-Mohrej et al. 2016), economic
(Walstad and Rebeck 2002; Wobker et al. 2014), or environmen-
tal topics (Mostafa 2007), as well as concern, such as health
(e.g., Huang and Zhao 2020; Makhashvili et al. 2020; Bruine
de Bruin 2021; Wilson et al. 2021), economic (e.g., Bou-Hamad
et al. 2022; Hoven et al. 2025; Zhong and Huo 2024), or envi-
ronmental (e.g., Saari et al. 2021; Orkut and Perrin 2026), coher-
ently with a very recent research stream (Barchielli et al. 2022;

Lass-Hennemann et al. 2024; Yousef et al. 2025)—this research
adopts a holistic approach, analyzing these aspects collectively
to provide a more comprehensive understanding. In addition,
this study contributes to the emerging literature on consumers’
perceptions during conflicts in countries not directly involved
(Barchielli et al. 2022; Regnoli et al. 2023; Lass-Hennemann
et al. 2024; Liobikienė and Liobikas 2025). To the best of our
knowledge, this is the first study to investigate demographic dif-
ferences in perceived knowledge of geopolitical conflicts among
consumers indirectly affected by the broader consequences of
war. Furthermore, while previous studies on sustainable con-
sumer behavior have mainly focused on specific behaviors, such
as recycling (e.g., Babaei et al. 2015), organic food consump-
tion (e.g., Cavite 2025), buying sustainable fashion goods (Jeong
and Seock 2026), and purchasing energy-saving products (Azar
and Al Ansari 2017), only a few exceptions have examined a
broader range of behaviors (e.g., Dangelico et al. 2022). By con-
sidering and analyzing a much broader range of sustainable
behaviors (28 different types), this research contributes to the
sustainable consumer behavior literature (e.g., Lauri Korajlija
and Jokic-Begic 2020; Mainardes et al. 2021; Rausch et al. 2021;
Rodgers et al. 2021; Bender et al. 2022; Dangelico et al. 2022;
Grunert et al. 2023; Hwang et al. 2025; Trinh et al. 2025) by high-
lighting significant heterogeneity in both the frequency of sus-
tainable product purchases across different product categories
and the adoption of other pro-environmental behaviors. Theo-
retically, this finding suggests that pro-environmental behaviors
should not be treated as a single overall construct. Instead, a more
detailed approach is needed, focusing on specific behaviors to bet-
ter understand the factors driving their variability. Furthermore,
the differences among demographic groups are highly relevant
and suggest that gender and age should always be included as
determinants in studies on sustainable consumer behavior.

This study contributes to advancing knowledge in Gender Social-
ization theory and the Life Course perspective by applying the
Knowledge-Attitude-Behavior framework to define the dimen-
sions under analysis.

From the perspective of Gender Socialization theory, this study
contributes to gender studies (e.g., Mendez and Osborn 2010;
Sandlin and Maudlin 2012; Wobker et al. 2014; Al-Mohrej
et al. 2016; Jüttler and Schumann 2019) by analyzing gender
differences in both perceived knowledge and levels of concern
across multiple domains, and in pro-environmental behaviors.
The findings show that women perceive themselves as less
knowledgeable than men in economic, geopolitical, and environ-
mental domains, while no differences emerge in health-related
knowledge. This apparent contradiction can be explained by
gender stereotypes, widely documented in the literature (e.g.,
Sandlin and Maudlin 2012; Reinking and Martin 2018; Bordalo
et al. 2019; Jüttler and Schumann 2019), which originate in
early socialization processes and are reinforced during adoles-
cence through social and cultural pressures (Reinking and Mar-
tin 2018). These mechanisms tend to discourage women from
engaging in STEM-related fields, reinforcing lower self-perceived
competence in technical-scientific (Bordalo et al. 2019) and eco-
nomic domains (Jüttler and Schumann 2019). Moreover, Mendez
and Osborn (2010) highlight how similar dynamics affect politi-
cal knowledge, contributing to women’s underrepresentation in
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TABLE 3 | Hypothesis testing results.

Demographic variables

Gender Age

Dimension Hypothesis Result Hypothesis Result

Perceived knowledge
of uncertainty
related to current
problems

H1a: Women exhibit higher levels
of perceived health knowledge

than men in times of uncertainty

Not supported (not
statistically
significant)

H1b: Older consumers exhibit
higher levels of perceived health

knowledge than younger
consumers in times of uncertainty

Fully supported

H2a: Men exhibit higher levels of
perceived economic knowledge

than women in times of
uncertainty

Fully supported H2b: Older consumers exhibit
higher levels of perceived

economic knowledge than younger
consumers in times of uncertainty

Fully supported

H3a: Men exhibit higher levels of
perceived geopolitical knowledge

than women in times of
uncertainty

Fully supported H3b: Older consumers exhibit
higher levels of perceived

geopolitical knowledge than
younger consumers in times of

uncertainty

Fully supported

H4a: Men exhibit higher levels of
perceived environmental

knowledge than women in times of
uncertainty

Partially supported H4b: Older consumers exhibit
higher levels of perceived

environmental knowledge than
younger consumers in times of

uncertainty

Fully supported

Concerns for
uncertainty related
to current problems

H5a: Women exhibit higher levels
of health concern than men in

times of uncertainty

Partially supported H5b: Younger consumers exhibit
higher levels of health concern

than older consumers in times of
uncertainty

Mixed results

H6a: Mex exhibit higher levels of
economic concern than women in

times of uncertainty

Not supported
(opposite results)

H6b: Older consumers exhibit
higher levels of economic concern
than younger consumers in times

of uncertainty

Mixed results

H7a: Women exhibit higher levels
of geopolitical conflicts concern

than men in times of uncertainty

Fully supported H7b: Older consumers exhibit
higher levels of geopolitical

concern than younger consumers
in times of uncertainty

Mixed results

H8a: Women exhibit higher levels
of environmental concern than

men in times of uncertainty

Fully supported H8b: Younger consumers exhibit
higher levels of environmental

concern than older consumers in
times of uncertainty

Not supported (not
statistically

significant and
opposite results)

Sustainable
consumer behavior

H9a: Women exhibit higher levels
of sustainable consumption than

men in times of uncertainty

Partially supported H9b: Younger consumers exhibit
higher sustainable consumption
than older consumers in times of

uncertainty

Mixed results

H10a: Women exhibit higher levels
other pro-environmental behaviors
than men in times of uncertainty

Partially supported H10b: Younger consumers exhibit
higher levels other

pro-environmental behaviors than
older consumers in times of

uncertainty

Mixed results

politics. At the same time, stereotypes also permeate consump-
tion and media discourses, shaping women’s identities as con-
sumers through historically embedded sexist, racist, and classist
assumptions (Sandlin and Maudlin 2012). Conversely, women
report higher levels of concern than men across all items con-
sidered. This finding is consistent with previous research show-
ing that women are more likely to develop stress-related con-
ditions such as anxiety, depression, and panic disorders (e.g.,
Kudielka and Kirschbaum 2005; Altemus et al. 2014). Theo-
retically, these findings suggest that gender stereotypes influ-
ence perceived knowledge in technical, economic and political

domains. This leads to discrepancies between factual and per-
ceived knowledge, potentially resulting in biased results. There-
fore, it would be better to measure factual knowledge when
assessing knowledge. Furthermore, given that gender differences
also emerge in pro-environmental behaviors, gender should be
systematically controlled for when analyzing sustainable con-
sumption patterns.

From the Life Course perspective, the results reveal signifi-
cant differences across age groups. For instance, respondents
aged over 55 report higher levels of concern about the Covid-19
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pandemic, likely due to their higher mortality risk (Amore
et al. 2021). However, prior studies suggest that older individ-
uals tend to manage concern differently, reporting lower levels
of anxiety and panic compared to younger individuals (Huang
and Zhao 2020; Bruine de Bruin 2021; Wilson et al. 2021). These
findings highlight the importance of considering age-related dif-
ferences in how individuals respond to uncertain and stressful
events. In relation to environmental issues, younger individu-
als perceive themselves as less knowledgeable than older groups,
while reporting similar levels of concern, except for specific
issues such as undifferentiated waste disposal and natural habi-
tat destruction, where older individuals (over 65) report higher
concern. This pattern may reflect more critical self-assessment
among younger individuals or greater awareness of the com-
plexity of environmental challenges, whereas older individuals
may rely on accumulated experience and repeated exposure to
environmental discourse. With regard to sustainable consump-
tion, younger consumers report lower purchasing frequencies
for products such as those sold by neighborhood stores, made
in Italy products, local products, and energy-efficient products
compared to older groups. However, they report higher engage-
ment in the purchase of refurbished and second-hand prod-
ucts. In terms of other pro-environmental behaviors, younger
individuals report lower levels of driving but are less likely to
read product labels to assess health risks, harmful substances,
recyclability, or packaging sustainability. In contrast, efficient
routine domestic behaviors, such as turning off lights when
leaving a room or reducing air conditioning use, do not show
significant differences across age groups. These findings con-
tribute to the ongoing debate on the role of younger genera-
tions in addressing sustainability challenges (Gray et al. 2019;
Dwidienawati et al. 2021). Specifically, the lower engagement
of younger individuals in certain sustainable consumption and
pro-environmental behaviors can be explained by a lower will-
ingness to sustain higher levels of compromise. Results indicate
that younger consumers tend to prioritize more affordable sus-
tainable choices (e.g., second-hand products), over higher-cost
alternatives (e.g., made in Italy, energy-efficient products), and
are less inclined to invest time or attention in cognitively demand-
ing behaviors (e.g., reading product labels).

5.2 | Managerial Implications

In terms of managerial implications, this study offers valuable
insights for companies.

First, this study highlights differences in purchasing frequency
and related purchasing habits across different demographic
groups. For example, women tend to purchase healthy, organic,
local, and made in Italy products more often than men. They
are also more likely to read product labels, looking for informa-
tion on recyclability, environmental impact, and health effects.
Regarding age, older people are less likely to buy refurbished
or second-hand products, while lower-income groups are more
likely to do so. These findings have important implications for
marketing strategies, suggesting a differentiated approach to tar-
geting. Companies should offer specific products and personal-
ized communication strategies to each targeted group.

Second, it identifies the most commonly purchased sustainable
products among Italian consumers. These include made in Italy

items, local products, energy-efficient goods, and healthy food.
Conversely, the least frequently purchased products are vegan
items, draft products (e.g., laundry detergent), and refurbished or
remanufactured goods (e.g., smartphones, PCs). These findings
provide useful guidance for defining a sustainable product port-
folio with higher chances of success in the Italian market, as they
highlight which product categories have greater market poten-
tial. Moreover, for under-purchased items identified in this study
(such as refurbished products or draft products) companies can
design targeted promotional campaigns to encourage trial and
adoption to better communicate their advantages such as reduced
material usage or lower costs.

Third, this study reveals interesting insights on consumer habits
during the purchase of products. Results show that reading label
information about environmentally harmful substances, prod-
uct recyclability, and packaging recyclability is among the least
common consumer behaviors. To encourage consumers to read
labels, companies should improve the clarity and appeal of prod-
uct labels, making them more engaging for their target audience,
possibly through more attractive and eye-catching design.

Fourth, given the observed age-related differences and the lower
willingness of younger consumers to sustain higher levels of com-
promise, companies targeting young consumers should design
campaigns that are simple, attractive, and easily understand-
able. Marketing strategies should avoid promoting products or
activities that are costly or require extensive time and effort.
Options include using smart labels that communicate key prod-
uct information clearly through design, reducing the price of
sustainable products for younger consumers, or transparently
explaining why sustainable products may cost more than con-
ventional alternatives, thereby fostering trust and informed
decision-making.

Fifth, environmental concern emerged as being highly per-
ceived by Italian consumers. Therefore, companies should con-
tinue to invest in research and development to create new
products that help reduce environmental problems and at the
same time satisfy consumer needs as well as in communicating
their benefits for the natural environment and the consumers
themselves.

5.3 | Policy-Related Implications

This study provides valuable insights for policymakers, offering
essential guidance for the development of data-driven and effec-
tive policies.

First, the observed gender gap in perceived knowledge and con-
cerns highlights the need for gender-sensitive educational pro-
grams. According to the results of this study, women exhibit
higher concern levels across most domains but consistently
report lower perceived knowledge in economic, geopolitical,
and environmental issues compared to men. Such gaps may
reflect early emerging gender stereotypes that discourage girls
from associating high intellectual ability with themselves (Bian
et al. 2017), as well as persistent implicit biases in academic
settings that favor male students in STEM fields (Moss-Racusin
et al. 2012). Policymakers should encourage female participation
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in STEM fields and promote inclusive educational initiatives that
empower women with technical, economic, and geopolitical lit-
eracy from an early stage.

Second, significant differences in concerns and behaviors across
age groups suggest that age-tailored communication strategies
are needed. For instance, since young people give less attention
to labels and packaging information when buying products, edu-
cational interventions targeting younger generations should be
conducted (Rugbani et al. 2026), leveraging digital platforms,
social media, gamification, and interactive tools, which have
been shown to enhance engagement, knowledge acquisition, and
pro-environmental behaviors among youth (e.g., Lim et al. 2024).
At the same time, education plays a key role in shaping con-
sumption behavior (Rugbani et al. 2026), and therefore should
be actively promoted to foster sustainable practices.

Third, the study highlights high difficulties and concerns regard-
ing the Italian healthcare system. Public decision-makers should
address this by enhancing the system’s efficiency, accessibility,
and long-term sustainability.

Fourth, regarding mobility patterns, older groups are more reluc-
tant to reduce private car usage in favor of shared mobility solu-
tions. Policymakers should investigate the causes of this phe-
nomenon, develop targeted communication campaigns on the
benefits of the use of public transport, implement disincentives
for the use of private cars (e.g., parking fees, traffic restric-
tions), while simultaneously providing improvements to the pub-
lic transportation system.

Fifth, given the generally high engagement of Italian consumers
in sustainable consumption and other pro-environmental behav-
iors (such as purchasing made in Italy, local, and healthy food
products, turning off lights when leaving rooms, or waiting until
appliances are full before use), policymakers should leverage
these tendencies to enhance societal resilience in the face of
recent and ongoing crises. Sustainability-oriented behaviors can
be framed not only as environmentally beneficial, but also as
practical strategies to mitigate the impact of economic, energy,
and geopolitical shocks. For instance, in response to rising fuel
and energy costs, policies that incentivize energy reduction at
home and the consumption of local products could simultane-
ously reduce individual expenses, support environmental goals,
and strengthen collective resilience. By positioning sustainabil-
ity as a tool for coping with uncertainty, public initiatives can
both encourage pro-environmental behavior and enhance adap-
tive capacity across the population.

6 | Limitations, Future Research Directions,
and Conclusion

This study has several limitations that must be acknowledged.

First, the sample is not representative of the Italian population,
as it is based on a convenience sample, with more than 60% of
respondents being women. Although the relatively large sample
size mitigates some risks associated with sampling bias (Atkinson
and Flint 2001), this issue may affect the generalizability of the
results.

Second, the use of snowball sampling may introduce sev-
eral sources of bias, including limited representativeness, the
over-representation of individuals with similar demographic
characteristics due to network homophily, and the potential
exclusion of less connected or more isolated individuals. Addi-
tionally, highly connected participants may be disproportion-
ately included, further affecting the sample composition (Faugier
and Sargeant 1997). To mitigate these limitations, multiple ini-
tial seeds with heterogeneous characteristics were selected, and
efforts were made to diversify recruitment paths. In particular,
the questionnaires were distributed across different geographical
areas of Italy, including Central and Southern regions, in order to
improve sample heterogeneity.

Third, data were collected through an online questionnaire
administered via Qualtrics. This may have limited the accessibil-
ity of the survey to individuals without internet access or with
low digital literacy, particularly older populations (which repre-
sent 8.23% of the sample).

Fourth, the sample is composed exclusively of individuals living
in Italy; therefore, caution should be exercised when generalizing
the results to other national contexts.

Several avenues for future research emerge from this study.

First, the present analysis focuses on perceived knowledge.
Future studies could integrate objective measures of knowl-
edge to compare perceived and factual knowledge across demo-
graphic groups. While some studies have explored this gap in
single-crisis contexts (e.g., Granderath et al. 2021, in relation
to Covid-19), evidence remains limited in multi-crisis scenar-
ios involving health, economic, geopolitical, and environmental
risks.

Second, longitudinal research designs would be valuable to exam-
ine how concerns and sustainable consumption behaviors evolve
over time, particularly in response to emerging global crises such
as pandemics, energy shortages, or geopolitical conflicts. Such
approaches would provide insights into the stability and adapt-
ability of sustainable behaviors under conditions of prolonged
uncertainty.

Third, in line with the Knowledge-Attitude-Behavior frame-
work, future research should investigate the causal relationships
between perceived knowledge, concern, and sustainable behav-
iors in order to better understand the mechanisms linking these
dimensions.

Fourth, cross-cultural and cross-country studies should explore
how contextual factors, such as religion, cultural values, and tra-
ditions (Mi et al. 2020; Khan et al. 2024), influence the relation-
ship between perceived knowledge, concerns, and sustainable
behaviors.

Fifth, this study highlights gender- and age-based differences.
Future research should further investigate the psychological, cul-
tural, and social mechanisms underlying these differences, and
how they shape both individuals’ knowledge acquisition and con-
cern perceptions.

24 Sustainable Development, 2026

 10991719, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/sd.71424 by U

niversity D
i R

om
a L

a Sapienza, W
iley O

nline L
ibrary on [23/07/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



By analyzing key Italian consumers’ perceived knowledge and
concerns, along with diverse pro-environmental behaviors, in
a time characterized by multiple uncertainties, and investigat-
ing differences among demographic groups, this study leads to
a deeper understanding of sustainable consumer behavior. As
such, it contributes to the UN Sustainable Development Goal
(SDG) 12, which promotes responsible consumption and pro-
duction patterns. By investigating gender-based differences in
perceived knowledge, concerns, and sustainable behaviors, this
study also leads to a better understanding of gender differences.
In doing so, it is relevant to the UN SDG 5, which promotes gen-
der equality. Thus, we hope that this research will contribute to
accelerate a transition toward a more sustainable society.
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Appendix A

TABLE A1 | Scales with sources and descriptive statistics.

Question Statement References Mean
Standard
deviation

Q1 Please indicate to what extent you agree or disagree with the following statements:

A. I feel well informed about public health issues (e.g., Covid-19 pandemic,
epidemics, vaccines)

Adapted from Mostafa (2006) 3.59 0.90

B. I know more about public health issues (e.g., Covid-19 pandemic,
epidemics, vaccines), than the average person

Adapted from Mostafa (2006) 3.41 0.94

C. I know quite a lot about public health issues (e.g., Covid-19 pandemic,
epidemics, vaccines)

Adapted from Mostafa (2006) 3.44 0.92

D. I feel well informed about economic trends (e.g., trends of prices and
interest rate)

Adapted from Mostafa (2006) 2.94 1.02

E. I know more about economic trends than the average person (e.g., the
trends of prices and interest rate)

Adapted from Mostafa (2006) 2.88 1.01

F. I know quite a lot about economic trends (e.g., the trends of prices and
interest rate)

Adapted from Mostafa (2006) 2.82 1.00

G. I feel well informed about current geopolitical conflicts (e.g., war in
Ukraine, conflicts in the Middle East)

Adapted from Mostafa (2006) 3.21 1.02

H. I know more about current geopolitical conflicts (e.g., war in Ukraine,
conflicts in the Middle East) than the average person

Adapted from Mostafa (2006) 3.08 1.01

I. I know quite a lot about current geopolitical conflicts (e.g., war in Ukraine,
conflicts in the Middle East)

Adapted from Mostafa (2006) 3.11 1.00

J. I feel well informed about environmental issues (e.g., pollution, global
warming and climate change)

Adapted from Mostafa (2006) 3.63 0.90

K. I know more about environmental issues (e.g., pollution, global warming
and climate change) than the average person

Adapted from Mostafa (2006) 3.39 0.92

L. I know quite a lot about environmental issues (e.g., pollution, global
warming and climate change)

Adapted from Mostafa (2006) 3.45 0.94

Q2 Please indicate to what extent you experience difficulties or concerns in the following areas

A. Covid-19 pandemic New item 2.39 1.18

B. Future epidemics and diseases New item 3.01 1.09

C. My health condition New item 2.93 1.15

D. Health conditions of my loved ones (family, friends) New item 3.72 1.08

E. Functioning of the Italian healthcare system Adapted from Vargová et al. (2024) 3.83 1.15

F. Economic crisis in Italy Adapted from Vargová et al. (2024) 3.63 1.04

G. Rising prices of essential items (e.g., food, medicine) Adapted from Vargová et al. (2024) 4.02 0.96

H. Rising prices of electricity, gas and fuels Adapted from Vargová et al. (2024) 4.09 0.93

I. Rising of interest rates New item 3.73 1.12

J. My economic condition New item 3.40 1.18

K. Potential political crisis in Italy Adapted from Vargová et al. (2024) 3.03 1.30

L. Potential political crisis in other countries Adapted from Vargová et al. (2024) 2.87 1.24

M. International critical events (e.g., attacks on merchant ships, closure of
the Suez Canal)

New item 3.31 1.15

N. Concern about the war moving to the EU or the world Vargová et al. (2024) 4.00 1.03

O. Nuclear threat related to conflicts Adapted from Vargová et al. (2024) 3.78 1.14

P. Global warming and climate change Dangelico et al. (2022) 4.09 1.07

Q. Pollution (air, soil, and water) Dangelico et al. (2022) 4.18 0.96

R. Biodiversity loss Dangelico et al. (2022) 3.90 1.05

S. Disposal of undifferentiated waste Dangelico et al. (2022) 3.87 1.05

T. Natural habitat destruction Dangelico et al. (2022) 4.04 0.99

U. Unsustainable management of natural resources Dangelico et al. (2022) 3.96 0.97

(Continues)
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TABLE A1 | (Continued)

Question Statement References Mean
Standard
deviation

Q3 Please indicate how frequently did you buy each of the following products during the last 2 years
A. Products sold by neighborhood stores Dangelico et al. (2022) 3.57 0.94

B. Made in Italy products Dangelico et al. (2022) 3.68 0.75
C. Local Products Dangelico et al. (2022); Huang (2016) 3.59 0.79

D. Fair Trade products Dangelico et al. (2022) 2.71 0.84
E. Organic product Dangelico et al. (2022) 2.96 0.87

F. Eco-sustainable products Dangelico et al. (2022) 3.06 0.79
G. Products with recycled materials New item 3.01 0.71

H. Second-hand products New item 2.30 0.98
I. Refurbished or remanufactured products (e.g.,

smartphone, PC)
New item 1.95 0.99

J. Energy efficient products (e.g., LED light bulbs,
energy efficient home appliances)

Adapted from Huang (2016) 3.84 1.01

K. Healthy food products New item 3.94 0.76
L. Vegan products New item 2.07 1.03

M. Draft products, bringing your own bottle (e.g.,
laundry detergent) or versions that do not require

plastic packaging (e.g., solid soaps, detergents,
shampoo)

New item 2.07 1.06

N. Products with eco-friendly packaging New item 3.08 0.86
Q4 Please indicate how frequently did you perform each of the following actions during the past 2 years

A. Turn off or unplug electronic devices when not
needed

Huang (2016) 3.57 1.19

B. Reduce air conditioning Huang (2016) 3.92 1.03
C. Reduce driving, and walk, cycle or use public

transportation or mobility sharing (e.g., bike or car
sharing)

Adapted from Huang (2016) 3.35 1.10

D. Lower the thermostat of domestic heating Adapted from Kaiser and Wilson (2004) 3.73 1.05
E. Turn off lights when leaving rooms New item 4.65 0.66

F. Prefer low temperature washing programs (for
washing machine and/or dishwasher)

New item 4.05 0.94

G. Cook more efficiently (e.g., cooking multiple foods
simultaneously in the oven)

New item 3.74 1.03

H. Recycling Adapted from Kaiser and Wilson (2004) 4.67 0.75
I. Use own bag when shopping Adapted from Kaiser and Wilson (2004) 4.16 1.01

J. Wait until appliances (dishwasher or washing
machine) is full to run

Adapted from Kaiser and Wilson (2004) 4.52 0.72

K. Look at the label/packaging information, when
buying a product, to see if it contains substances that

are environmentally damaging

Adapted from Lee (2008) 3.27 1.26

L. Look at the label/packaging information, when
buying a product, to see if it contains substances that

are damaging for health

Adapted from Lee (2008) 3.61 1.21

M. Look at the label/packaging information, when
buying a product, to see if the product can be recycled

Adapted from Lee (2008) 3.14 1.18

N. Look at the label/packaging information, when
buying a product, to see if the packaging can be

recycled

Adapted from Lee (2008) 3.15 1.19
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TABLE A2 | Gender comparison: Results of the Kruskal–Wallis test.

Question Means Sign Kruskal–Wallis test statistic

Item Man Woman 𝝌2 (1) p

Q1 Q1-A 3.56 < 3.61 1.536 0.215
Q1-B 3.44 < 3.39 0.639 0.424
Q1-C 3.44 < 3.45 0.123 0.752
Q1-D 3.25 > 2.75 75.590 < 0.001
Q1-E 3.25 > 2.66 103.632 < 0.001
Q1-F 3.14 > 2.63 80.219 < 0.001
Q1-G 3.50 > 3.03 61.765 < 0.001
Q1-H 3.44 > 2.87 95.896 < 0.001
Q1-I 3.39 > 2.95 58.183 < 0.001
Q1-J 3.65 > 3.62 1.116 0.291
Q1-K 3.57 > 3.28 31.056 < 0.001
Q1-L 3.57 > 3.38 13.611 < 0.001

Q2 Q2-A 2.19 < 2.52 25.278 < 0.001
Q2-B 2.85 < 3.11 18.145 < 0.001
Q2-C 2.77 < 3.02 16.277 < 0.001
Q2-D 3.52 < 3.84 28.821 < 0.001
Q2-E 3.77 < 3.87 3.257 0.071
Q2-F 3.48 < 3.73 18.223 < 0.001
Q2-G 3.84 < 4.13 27.279 < 0.001
Q2-H 3.95 < 4.17 15.189 < 0.001
Q2-I 3.52 < 3.86 28.658 < 0.001
Q2-J 3.28 < 3.48 9.323 0.002
Q2-K 2.69 < 3.24 51.866 < 0.001
Q2-L 2.59 < 3.03 40.974 < 0.001
Q2-M 3.16 < 3.41 14.298 < 0.001
Q2-N 3.75 < 4.16 42.729 < 0.001
Q2-O 3.45 < 3.99 66.029 < 0.001
Q2-P 3.80 < 4.26 42.834 < 0.001
Q2-Q 3.97 < 4.32 31.529 < 0.001
Q2-R 3.70 < 4.03 25.931 < 0.001
Q2-S 3.63 < 4.02 37.191 < 0.001
Q2-T 3.88 < 4.14 21.958 < 0.001
Q2-U 3.81 < 4.05 18.143 < 0.001

Q3 Q3-A 3.40 < 3.68 25.977 < 0.001
Q3-B 3.59 < 3.74 11.706 < 0.001
Q3-C 3.49 < 3.65 14.741 < 0.001
Q3-D 2.63 < 2.76 8.156 0.004
Q3-E 2.81 < 3.06 27.770 < 0.001
Q3-F 2.96 < 3.11 13.066 < 0.001
Q3-G 2.98 < 3.02 2.281 0.131
Q3-H 2.26 < 2.32 1.354 0.245
Q3-I 1.88 < 2.00 2.664 0.103
Q3-J 3.78 < 3.87 3.369 0.066
Q3-K 3.76 < 4.05 39.240 < 0.001
Q3-L 1.85 < 2.21 41.628 < 0.001
Q3-M 2.00 < 2.11 4.008 0.045
Q3-N 2.97 < 3.14 14.205 < 0.001

Q4 Q4-A 3.43 < 3.65 8.767 0.003
Q4-B 3.79 < 4.00 12.324 < 0.001
Q4-C 3.24 < 3.43 10.311 0.001
Q4-D 3.71 > 3.74 0.600 0.439
Q4-E 4.63 < 4.66 0.303 0.582
Q4-F 3.90 < 4.14 21.205 < 0.001
Q4-G 3.43 < 3.93 70.314 < 0.001
Q4-H 4.62 < 4.70 7.241 0.007
Q4-I 4.02 < 4.24 15.317 < 0.001
Q4-J 4.35 < 4.62 39.290 < 0.001
Q4-K 3.13 < 3.36 10.231 0.001
Q4-L 3.47 < 3.70 10.629 0.001
Q4-M 3.04 < 3.20 5.816 0.016
Q4-N 3.02 < 3.24 10.568 0.001
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TABLE A3 | Age comparison: Results of the Kruskal–Wallis test and Dunn–Bonferroni Post hoc test.

Means Sign

Question Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Kruskal–Wallis

test statistic
Dunn–Bonferroni post hoc

test differences

Item 18–24 25–34 35–44 45–54 55–65 > 65 𝝌2 (5) p (p)

Q1 Q1-A 3.60 3.45 3.49 3.55 3.67 3.91 27.68 < 0.001 2–5 (0.004); 2–6 (< 0.001); 3–5
(0.017); 3–6 (< 0.001); 4–6 (< 0.001);

1–4 (< 0.001); 5–6 (0.016)
Q1-B 3.35 3.26 3.34 3.43 3.47 3.79 28.596 < 0.001 2–5 (0.013); 2–6 (< 0.001); 3–6

(< 0.001); 1–6 (< 0.001); 4–6 (< 0.001);
5–6 (0.002)

Q1-C 3.42 3.32 3.38 3.43 3.50 3.79 21.336 < 0.001 2–5 (0.030); 2–6 (< 0.001); 3–6
(< 0.001); 1–6 (< 0.001); 4–6 (< 0.001);

5–6 (0.006)
Q1-D 2.85 2.76 2.84 2.99 3.12 3.23 29.874 < 0.001 2–4 (0.012); 2–5 (< 0.001); 2–6

(< 0.001); 3–5 (0.006); 3–6 (< 0.001);
1–5 (0.002); 1–6 (< 0.001); 4–6 (0.030)

Q1-E 2.76 2.74 2.74 2.93 3.10 3.15 34.218 < 0.001 3–4 (0.043); 3–5 (< 0.001); 3–6
(< 0.001); 2–4 (0.050); 2–5 (< 0.001);

2–6 (< 0.001); 1–5 (< 0.001); 1–6
(< 0.001); 4–6 (0.046)

Q1-F 2.74 2.63 2.67 2.88 3.05 3.06 37.359 < 0.001 2–4 (0.006); 2–5 (< 0.001); 2–6
(< 0.001); 3–4 (0.032); 3–5 (< 0.001);

3–6 (0.001); 1–5 (< 0.001); 1–6
(0.003); 4–5 (0.047)

Q1-G 3.15 3.01 2.98 3.24 3.40 3.62 50.489 < 0.001 3–4 (0.006); 3–5 (< 0.001); 3–6
(< 0.001); 2–4 (0.017); 2–5 (< 0.001);

2–6 (< 0.001); 1–5 (0.001); 1–6
(< 0.001); 4–6 (< 0.001); 5–6 (0.024)

Q1-H 2.99 2.89 2.88 3.08 3.37 3.40 51.076 < 0.001 3–4 (0.041); 3–5 (< 0.001); 3–6
(< 0.001); 2–5 (< 0.001); 2–6 (< 0.001);

1–5 (< 0.001); 1–6 (< 0.001); 4–5
(0.002); 4–6 (0.003)

Q1-I 3.01 2.88 2.93 3.17 3.33 3.53 55.248 < 0.001 2–4 (0.003); 2–5 (< 0.001); 2–6
(< 0.001); 3–4 (0.016); 3–5 (< 0.001);

3–6 (< 0.001); 1–4 (0.043); 1–5
(< 0.001); 1–6 (< 0.001); 4–6 (< 0.001)

Q1-J 3.60 3.47 3.51 3.73 3.69 3.90 23.859 < 0.001 2–5 (0.017); 2–4 (0.007); 2–6 (< 0.001);
3–5 (0.050); 3–4 (0.024); 3–6

(< 0.001); 1–6 (< 0.001); 5–6 (0.025)
Q1-K 3.32 3.27 3.24 3.43 3.51 3.69 25.485 < 0.001 3–4 (0.037); 3–5 (0.003); 3–6

(< 0.001); 2–5 (0.006); 2–6 (< 0.001);
1–5 (0.009); 1–6 (< 0.001); 4–6 (0.025)

Q1-L 3.38 3.34 3.29 3.49 3.56 3.81 27.671 < 0.001 3–5 (0.006); 3–6 (< 0.001); 2–5
(0.025); 2–6 (< 0.001); 1–5 (0.024);

1–6 (< 0.001); 4–6 (0.002)

(Continues)
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TABLE A3 | (Continued)

Means Sign

Question Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Kruskal–Wallis

test statistic
Dunn–Bonferroni post hoc

test differences

Item 18–24 25–34 35–44 45–54 55–65 > 65 𝝌2 (5) p (p)

Q2 Q2-A 2.36 2.20 2.22 2.38 2.58 2.72 22.945 < 0.001 2–5 (< 0.001); 2–6 (< 0.001); 3–5
(0.005); 3–6 (< 0.001); 1–5 (0.040);

1–6 (0.006); 4–6 (0.009)
Q2-B 2.97 3.02 2.86 3.00 3.15 3.07 8.634 0.125
Q2-C 3.00 2.92 2.80 2.97 2.91 2.86 3.518 0.621
Q2-D 3.91 3.80 3.74 3.72 3.48 3.48 28.35 < 0.001 6–4< (0.042); 6–3 (0.031); 6–2 (0.006);

6–1 (< 0.001); 5–4 (0.033); 5–3 (0.025);
5–2 (0.002); 5–1 (< 0.001); 4–1 (0.033)

Q2-E 3.77 3.78 3.98 3.86 3.90 3.73 11.881 0.036 1–4 (0.046); 1–5 (0.012); 1–3 (0.009);
2–3 (0.035)

Q2-F 3.65 3.77 3.50 3.53 3.58 3.83 12.048 0.034 3–2 (0.024); 3–6 (0.015); 4–2 (0.020);
4–6 (0.014); 5–6 (0.035)

Q2-G 4.04 4.13 3.9 4.00 4.03 3.95 6.179 0.289
Q2-H 4.00 4.20 4.00 4.03 4.20 4.09 14.003 0.016 1–2 (0.007); 1–5 (0.001); 3–5 (0.033)
Q2-I 3.68 3.82 3.77 3.79 3.77 3.40 14.622 0.012 6–3 (0.014); 6–4 (0.005); 6–5 (0.003);

6–2 (0.002); 1–2 (0.035)
Q2-J 3.54 3.75 3.46 3.35 3.18 2.81 59.748 < 0.001 6–5 (0.010); 6–4 (< 0.001); 6–3

(< 0.001); 6–2 (< 0.001); 6–1 (< 0.001);
5–3 (0.015); 5–1 (< 0.001); 5–2

(< 0.001); 4–2 (< 0.001); 3–2 (0.019);
1–2 (0.037)

Q2-K 3.24 3.06 3.01 2.89 2.85 3.08 15.726 0.008 5–1 (< 0.001); 4–1 (0.002)
Q2-L 2.79 2.76 2.83 2.88 2.99 3.04 7.662 0.176
Q2-M 3.30 3.16 3.03 3.29 3.5 3.72 33.611 < 0.001 3–1 (0.035); 3–4 (0.035); 3–5

(< 0.001); 3–6 (< 0.001); 2–5 (0.001);
2–6 (< 0.001); 1–5 (0.010); 1–6

(< 0.001); 4–5 (0.027); 4–6 (0.002)
Q2-N 3.97 3.98 3.79 4.00 4.1 4.27 20.465 0.001 3–5 (0.001); 3–6 (< 0.001); 1–5 (0.014);

1–6 (0.001); 4–6 (0.013) 2–6 (0.016)
Q2-O 3.69 3.70 3.75 3.72 3.95 4.03 15.460 0.009 1–5 (0.003); 1–6 (0.010); 2–5 (0.009):

2–6 (0.017); 4–5 (0.023); 4–6 (0.034)
Q2-P 4.17 4.12 4.05 3.97 4.03 4.22 4.625 0.463
Q2-Q 4.18 4.18 4.08 4.17 4.23 4.28 6.803 0.236
Q2-R 3.89 3.83 3.89 3.93 3.94 4.00 3.798 0.579
Q2-S 3.73 3.78 3.88 3.97 3.91 4.19 23.337 < 0.001 1–5 (0.020); 1–4 (0.002); 1–6

(< 0.001); 2–4 (0.032); 2–6 (< 0.001);
3–6 (0.005); 5–6 (0.019)

Q2-T 3.89 3.95 4.04 4.11 4.18 4.21 21.095 < 0.001 1–4 (0.006); 1–5 (< 0.001); 1–6
(0.002); 2–5 (0.008); 2–6 (0.014)

Q2-U 3.87 3.91 3.94 4.03 4.03 4.04 8.889 0.114

(Continues)
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TABLE A3 | (Continued)

Means Sign

Question Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Kruskal–Wallis

test statistic
Dunn–Bonferroni post hoc

test differences

Item 18–24 25–34 35–44 45–54 55–65 > 65 𝝌2 (5) p (p)

Q3 Q3-A 3.37 3.34 3.73 3.72 3.73 3.76 56.328 < 0.001 2–3 (< 0.001); 2–4 (< 0.001); 2–5
(< 0.001); 2–6 (< 0.001); 1–3 (< 0.001);

1–4 (< 0.001); 1–5 (< 0.001); 1–6
(< 0.001)

Q3-B 3.41 3.41 3.68 3.84 3.92 4.14 154.423 < 0.001 1–3 (< 0.001); 1–4 (< 0.001); 1–5
(< 0.001); 1–6 (< 0.001); 2–3 (0.001);

2–4 (< 0.001); 2–5 (< 0.001); 2–6
(< 0.001); 3–4 (0.023); 3–5 (< 0.001);

3–6 (< 0.001); 4–6 (< 0.001); 5–6
(0.008)

Q3-C 3.41 3.48 3.66 3.65 3.72 3.88 47.644 < 0.001 1–3 (0.002); 1–4 (< 0.001); 1–5
(< 0.001); 1–6 (< 0.001); 2–3 (0.033);

2–4 (0.019); 2–5 (< 0.001); 2–6
(< 0.001); 3–6 (0.015); 4–6 (0.009)

Q3-D 2.80 2.66 2.65 2.66 2.70 2.76 5.326 0.377
Q3-E 2.94 3.00 3.02 2.98 2.95 2.91 3.278 0.657
Q3-F 3.07 3.05 3.04 2.97 3.09 3.13 3.716 0.591
Q3-G 3.05 3.10 2.93 2.92 2.98 3.02 11.037 0.051
Q3-H 2.52 2.46 2.24 2.16 2.23 1.84 49.701 < 0.001 6–4 (0.004); 6–5 (< 0.001); 6–3

(< 0.001): 6–2 (< 0.001); 6–1 (< 0.001);
4–2 (0.002); 4–1 (< 0.001); 5–2

(0.021); 5–1 (< 0.001); 3–1 (0.006)
Q3-I 1.97 1.90 1.92 1.99 2.08 1.66 17.492 0.004 6–1 (0.021); 6–3 (0.039); 6–4 (0.005);

6–5 (< 0.001); 2–5 (0.012); 1–5 (0.019)
Q3-J 3.45 3.56 3.85 4.10 4.17 4.21 122.121 < 0.001 1–3 (< 0.001); 1–4 (< 0.001); 1–5

(< 0.001); 1–6 (< 0.001); 2–3 (0.005);
2–4 (< 0.001); 2–5 (< 0.001); 2–6
(< 0.001); 3–4 (0.016); 3–5 (0.003)

Q3-K 3.90 3.95 3.88 3.91 4.01 4.02 8.377 0.137
Q3-L 2.11 2.38 2.07 2.02 2.00 1.61 45.330 < 0.001 6–4 (< 0.001); 6–5 (< 0.001); 6–3

(< 0.001); 6–1 (< 0.001); 6–2 (< 0.001);
4–2 (< 0.001); 5–2 (< 0.001); 3–2

(0.010); 1–2 (0.010)
Q3-M 2.11 2.24 1.88 2.01 2.10 1.93 14.748 0.011 3–1 (0.024); 3–5 (0.017); 3–2 (0.002);

6–5 (0.041); 6–2 (0.008); 4–2 (0.045)
Q3-N 3.20 3.17 2.97 2.93 3.06 3.04 15.582 0.008 4–2 (0.006); 4–1 (< 0.001); 3–2

(0.045); 3–1 (0.015)

(Continues)
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TABLE A3 | (Continued)

Means Sign

Question Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Kruskal–Wallis

test statistic
Dunn–Bonferroni post hoc

test differences

Item 18–24 25–34 35–44 45–54 55–65 > 65 𝝌2 (5) p (p)

Q4 Q4-A 3.60 3.52 3.31 3.62 3.66 3.62 9.854 0.079
Q4-B 3.89 3.86 3.82 3.95 3.99 4.10 7.388 0.193
Q4-C 3.51 3.34 3.20 3.25 3.37 3.35 12.172 0.033 3–1 (0.002); 4–1 (0.007)
Q4-D 3.50 3.54 3.72 3.86 3.95 4.03 46.309 < 0.001 1–3 (0.028); 1–4 (< 0.001); 1–5

(< 0.001): 1–6 (< 0.001); 2–4 (0.004);
2–5 (< 0.001); 2–6 (< 0.001); 3–5

(0.025); 3–5 (0.011)
Q4-E 4.68 4.64 4.55 4.59 4.73 4.65 10.876 0.054
Q4-F 3.77 3.95 4.09 4.15 4.25 4.36 51.234 < 0.001 1–2 (0.030); 1–3 (< 0.001); 1–4

(< 0.001); 1–5 (< 0.001); 1–6 (< 0.001);
2–4 (0.036); 2–5 (0.002); 2–6

(< 0.001); 3–6 (0.019)
Q4-G 3.74 3.83 3.76 3.81 3.69 3.51 7.571 0.182
Q4-H 4.59 4.59 4.63 4.72 4.75 4.82 18.441 0.002 1–5 (0.010); 1–4 (0.003); 1–6 (0.002);

2–5 (0.049); 2–4 (0.018); 2–6 (0.007)
Q4-I 4.08 4.05 4.14 4.20 4.32 4.19 15.645 0.008 2–5 (0.002); 1–5 (< 0.001); 3–5 (0.041)
Q4-J 4.43 4.45 4.53 4.63 4.56 4.58 10.915 0.053
Q4-K 2.75 2.96 3.26 3.60 3.70 3.79 136.414 < 0.001 1–2 (0.049); 1–3 (< 0.001); 1–4

(< 0.001); 1–5 (< 0.001); 1–6 (< 0.001);
2–3 (0.019); 2–4 (< 0.001); 2–5

(< 0.001); 2–6 (< 0.001); 3–4 (0.007);
3–5 (< 0.001); 3–6 (< 0.001)

Q4-L 3.17 3.34 3.55 3.97 3.98 3.94 110.128 < 0.001 1–3 (0.001); 1–5 (< 0.001); 1–6
(< 0.001); 1–4 (< 0.001); 2–5 (< 0.001);

2–4 (< 0.001); 2–6 (< 0.001); 3–5
(< 0.001); 3–6 (0.005); 3–4 (< 0.001)

Q4-M 2.84 2.98 3.09 3.35 3.40 3.36 47.499 < 0.001 1–3 (0.037); 1–5 (< 0.001); 1–6
(< 0.001); 1–4 (< 0.001); 2–5 (< 0.001);

2–4 (0.002); 2–6 (0.007); 3–5
(< 0.007); 3–4 (<. 033)

Q4-N 2.91 3.02 3.07 3.37 3.33 3.42 36.713 < 0.001 1–5 (<. 001); 1–4 (<. 001); 1–6
(< 0.001); 2–5 (0.006); 2–4 (0.003);

2–6 (0.004); 3–5 (0.026); 3–4 (0.014);
3–6 (0.014)
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