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ABSTRACT Objective: This study aimed to examine the differences in food
consumption patterns, priorities in sustainable food purchasing, and associated
behaviors among university students, depending on whether they had received
education on sustainable nutrition. Material and Methods: This cross-sectional
study was conducted between October 2022-May 2023 with 390 university stu-
dents recruited via convenience sampling from Mugla Sitki Kogman University.
Data were collected through a structured questionnaire that included demographic
characteristics, food consumption frequency scores, food purchasing priority
scores, and 2 validated Turkish versions of the Environmental Behavior Scale
(EBS) and the Sustainable and Healthy Eating Behaviors Scale (SHEBS). Ethi-
cal approval was obtained from the Mugla Sitk1 Kogman University Medical and
Health Sciences Ethics Committee. Statistical analyses were performed using
IBM SPSS v24.0. The normality of continuous variables was evaluated using
Kolmogorov-Smirnov and Shapiro-Wilk tests as well as visual methods (his-
tograms, Q-Q plots, box plots). Depending on the distribution, either indepen-
dent samples t-tests or Mann-Whitney U tests were applied for group
comparisons, and Pearson or Spearman correlation analyses were conducted. Re-
sults: Approximately 48.7% of the participants reported that they had received ed-
ucation on sustainable nutrition. These students showed significantly higher
consumption of poultry, fish, fruits, whole grains, and legumes (p<0.05), and
placed greater importance on sustainability-oriented purchasing factors such as
seasonality, organic production, nutritional quality, and minimal use of additives.
They also achieved significantly higher scores on both the EBS and the SHEBS,
including all of their respective sub-dimensions. Positive correlations were iden-
tified between the scores from these 2 scales and both plant-based food con-
sumption and purchasing behaviors guided by sustainability principles. Education
on sustainable nutrition appears to be positively linked to healthier and more en-
vironmentally responsible food-related behaviours. Conclusion: The findings un-
derscore the importance of incorporating sustainability themes into nutrition
education programs as a means of promoting both public health and environ-
mental well-being.
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OZET Amag: Bu calisma, {iniversite 6grencilerinin stirdiiriilebilir beslenme egi-
timi alip almamalarina gore besin tiikketim kaliplar, siirdiiriilebilir besin satin alma
oncelikleri ve ilgili davranislar agisindan farkliliklarini incelemeyi amaglamustir.
Gereg ve Yontemler: Bu kesitsel ¢aligma, Ekim 2022-May1s 2023 tarihleri ara-
sinda Mugla Sitkt Kogman Universitesi’nde kolayda drnekleme yontemiyle se-
¢ilen 390 iiniversite 6grencisi ile gerceklestirilmistir. Veriler; demografik
ozellikler, besin tiiketim siklig1 puanlari, besin satin alma 6nceligi puanlart ve
Tiirkgeye uyarlanmis 2 gegerli Slgme araci olan Cevresel Davranis Olgegi [En-
vironmental Behavior Scale (EBS)] ile Siirdiiriilebilir ve Saglikli Beslenme Dav-
ramislar Olgegi’ni [Sustainable and Healthy Eating Behaviors Scale (SHEBS)]
igeren yapilandirilmis anket formu ile toplanmustir. Etik onay, Mugla Sitk1 Kog-
man Universitesi T1p ve Saglik Bilimleri Etik Kurulu’ndan almmustir. Istatistik-
sel analizler IBM SPSS v24.0 programi ile yapilmistir. Stirekli degiskenlerin
normal dagilima uygunlugu Kolmogorov-Smirnov ve Shapiro-Wilk testlerinin
yani sira histogram, Q-Q plot ve box plot gibi gorsel yontemlerle degerlendiril-
mistir. Dagilim durumuna gore bagimsiz gruplar t-testi veya Mann-Whitney U
testi ile grup karsilagtirmalari yapilmis, iliskiler i¢in Pearson veya Spearman ko-
relasyon analizleri uygulanmistir. Bulgular: Katilimcilarin yaklagik olarak
%48,7’si siirdiiriilebilir beslenme egitimi aldigin1 belirtmistir. Bu 6grenciler;
tavuk, balik, meyve, tam tahillar ve baklagiller gibi besinleri istatistiksel olarak
anlamli diizeyde daha fazla tiiketmis (p<0,05) ve mevsimsellik, organik tiretim,
besin igeriginin saglikli olusu ve katki maddesi icermemesi gibi siirdiiriilebilirlik
odakli satin alma kriterlerine daha fazla 6nem vermistir. Ayrica hem EBS hem de
stirdiiriilebilir ve SHEBS ile bunlarin alt boyutlarinda anlaml diizeyde daha yiik-
sek puanlar elde etmislerdir. Bu 2 6lgekten alinan puanlarla bitki bazli besin tii-
ketimi ve siirdiiriilebilirlik odakli satin alma davranislari arasinda pozitif yonlii
iligkiler tespit edilmistir. Siirdiiriilebilir beslenme egitiminin, daha saglikli ve ¢ev-
resel agidan daha sorumlu beslenme davranislariyla olumlu yénde iliskili oldugu
goriilmiistiir. Sonug: Bu bulgular hem toplum sagligini hem de gevresel siirdii-
riilebilirligi desteklemek amaciyla beslenme egitimi programlarina siirdiiriilebi-
lirlik temalarinin entegre edilmesinin énemini vurgulamaktadir.
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Global food systems are increasingly vulnerable
due to interconnected challenges such as climate
change, pollution, geopolitical tensions, and eco-
nomic slowdowns. According to the Food and Agri-
culture Organization (FAO) of the United Nations,
the International Fund for Agricultural Development,
the United Nations Children’s Fund, the World Food
Programme, and the World Health Organization, ur-
banization, population growth, and the growing strain
on natural resources continue to disrupt agrifood sys-
tems, making it harder to ensure access to healthy and
sustainable diets across the rural-urban continuum.'

The concept of sustainable food, nutrition, or
diet is not new; it was defined by the FAO as dietary
patterns that have low environmental impacts, con-
tribute to food and nutrition security and a healthy life
for present and future generations, preserve biodiver-
sity and ecosystems, are culturally acceptable, accessi-
ble, economically fair and affordable, nutritionally
adequate and healthy, and optimize the use of natural
and human resources.? Although these dietary princi-
ples are well established, globally adopted eating pat-
terns often fall short of meeting both health and
sustainability goals. The increasing prevalence of diet-
related non-communicable diseases underscores the ur-
gent need for change; however, shifting consumption
behaviours toward more environmentally friendly and
health-conscious choices remains a complex challenge
involving cultural, psychological, and social factors.?

Educational initiatives play a key role in shap-
ing positive consumer attitudes toward sustainable di-
etary patterns. Beyond merely raising awareness,
these programs should empower individuals to take
control of their food choices and adopt consumption
practices that support both personal and planetary
health.* Adequate nutrition knowledge, gained
through structured education, plays a key role in pro-
moting healthy eating behaviours, as demonstrated
by improved knowledge and attitudes among adoles-
cents following targeted nutrition education inter-
ventions.’ Although general nutrition education has
been widely explored, research specifically evaluat-
ing the effects of sustainable nutrition training re-
mains limited. Addressing this gap is essential for
designing interventions that encourage environmen-
tally responsible dietary behaviors.®

Given the limited research in this area, the pre-
sent study aims to examine differences in sustainable
and healthy nutritional behaviours, as well as envi-
ronmental behaviors, among university students who
have received training in sustainable nutrition and
those who have not. By analyzing these differences,
this study seeks to contribute to the growing body of
evidence on the impact of sustainable nutrition edu-
cation and inform the development of targeted edu-
cational interventions that promote sustainable and
healthy dietary practices.

I MATERIAL AND METHODS
STUDY DESIGN AND PARTICIPANTS

This cross-sectional study was conducted to examine
the effects of sustainable nutrition training on healthy,
sustainable, and environmentally responsible behav-
iors among university students. The research was car-
ried out at Mugla Sitki Kogman University between
October 2022-May 2023, with a total of 390 students
from various faculties participating. Participants were
recruited using a convenience sampling method
through word-of-mouth communication. The only
exclusion criterion was not being a registered student
at the university during the data collection period.
Ethical approval was obtained from the Medical and
Health Sciences Ethics Committee of Mugla Sitki
Kogman University (date: June 29, 2022; no: 220088-
88). Additionally, necessary institutional permissions
were granted by the relevant university departments
prior to data collection. Written informed consent
was obtained from all participants in accordance with
the Declaration of Helsinki. Institutional permissions
were also obtained separately from all faculties where
this research will be conducted within the university.

Demographic and Anthropometric Characteristics

Data were collected through face-to-face interviews
conducted by the researcher using a structured ques-
tionnaire. The questionnaire included questions on
participants’ sociodemographic characteristics (e.g.
age, gender) and anthropometric data (e.g. self-re-
ported height and body weight). Body Mass Index
(BMI) was calculated as body weight (kg) divided by
height squared (m?).



Environmental Behavior Scale

Originally developed by Goldman et al. the Environ-
mental Behavior Scale (EBS) was adapted and vali-
dated in Turkish by Timur and Yilmaz. The scale is
composed of 20 items and 6 sub-dimensions and is
scored using a 5-point Likert scale: 1=never,
2=rarely, 3=sometimes, 4=usually, and 5=always.
The minimum score is 20 and the maximum score is
100.7#

Sustainable and Healthy Eating Behaviors Scale

Developed by Zakowska-Biemans et al. and adapted
into Turkish by Erdogan et al. (2019), this scale con-
sists of 34 items across 8 factors: Healthy and Bal-
anced Nutrition, Quality Signs (Local and Organic),
Reducing Meat Consumption, Local Food, Low Fat,
Avoiding Food Waste, Animal Health, and Seasonal
Foods. Items are scored on a 7-point Likert scale
ranging from l=never to 7=always, with higher
scores indicating more sustainable eating behaviors.
Total scores are calculated by summing the scores for
all items.”!0

Exposure to Sustainable Nutrition Education

At the university where this study was conducted,
students are offered various activities, elective
courses, and informal learning opportunities on en-
vironmental awareness, sustainability, and food sys-
tems through the Green Campus Coordination Unit.
These events are organized with varying content each
semester, covering topics such as climate change,
sustainable materials, ecological architecture, healthy
eating, and environmentally friendly consumption. In
this context, the participants were asked in the sur-
vey whether they had received any training on sus-
tainable nutrition before. However, no additional data
were collected regarding the content, duration, fre-
quency, or structure of such training. Since these ed-
ucational offerings are not based on a standardized
curriculum and differ across academic terms, the
level and scope of exposure among participants may
vary considerably.

Other Measures

Participants also completed a food consumption fre-
quency assessment, where they rated their frequency

of consumption for various food groups on a scale
from 1 (lowest) to 10 (highest). The resulting scores
were recorded as Food Consumption Frequency
Scores, with higher scores indicating higher con-
sumption levels. Additionally, participants rated the
priority they place on sustainability-related factors
during food purchasing on a scale of 1 (lowest prior-
ity) to 10 (highest priority). These scores were calcu-
lated as Food Purchasing Priorities Scores.

STATISTICAL ANALYSIS

All statistical analyses were conducted using IBM
SPSS Statistics for Windows, Version 24.0 (IBM
Corp., Armonk, NY, USA). The normality of contin-
uous variables was assessed using the Kolmogorov-
Smirnov/Shapiro-Wilk test (p>0.05) and visual
inspection (histograms, Q-Q plots, box plots). De-
scriptive statistics for qualitative variables were pre-
sented as frequencies (n) and percentages (%), while
means and standard deviations were reported for
quantitative variables. Non-parametric tests (Mann-
Whitney U test) were performed when analyzing
non-normally distributed variables (two independent
groups) and parametric tests (independent sample t-
test) were performed when analyzing normally dis-
tributed variables (2 independent groups). Pearson or
Spearman correlation coefficients were used depend-
ing on whether the variables showed normal distri-
bution or not. A p value <0.05 was considered
statistically significant.

I RESULTS

Of the students participating in the study, 76.4%
(298/390) were female, 71.0% had normal body
weight, 13.1% were underweight, and 15.9% were
overweight or obese. The mean age was 21.9+4.6
(median 21.0), and the mean BMI was 21.943.5 (me-
dian 21.5). In total, 48.7% of the participants stated
that they had received training on sustainable nutri-
tion.

Table 1 presents the differences in food con-
sumption frequency, food purchasing sustainability
priorities, and behavioral scale scores according to
participants’ sustainable nutrition training status.
Those who received sustainable nutrition education
reported significantly higher consumption frequen-



TABLE 1: Differences in food consumption, environmental behavior, and purchasing priorities by sustainable nutrition training status

Food consumption frequency scores

S1: Poultry and fish

S2: Red meat and meat product

S3: Milk and dairy products

S4: Vegetables

S5: Fruits

S6: Grains and grain products

S7: Whole grain products

S8: Legumes and oilseeds

S9: Fatty-sugary foods

$10: Processed-packaged foods

Food purchasing priorities scores

S1: Organic product

S2: Affordability

S3: Freshness

S4: Seasonality

S5: Traditional consumption

S6: Minimal additives

S7: Minimal processing

S8: Healthy content

S9: Local production

$10: Eco-friendly production

EBS, total score

SF1: Resource-conserving actions with personal financial benefit
SF2: Environmentally responsible consumerism
SF3: Nature-related leisure activities
SF4: Recycling efforts

SF5: Citizenship action

SF6: Environmental activism

SHEBS, total score

SF1: Quality labels (regional and organic)
SF2: Seasonal food and avoiding food waste
SF3: Animal welfare

SF4: Meat reduction

SF5: Healthy and balanced diet

SF6: Local food

SF7: Low fat

Have you received any training on sustainable nutrition?

Yes (n=190) No (n=200) p value
5.7+2.3 (6.0) 5.1£2.3 (5.0) 0.010
4.842.7 (5.0) 44427 (5.0) 0.139
5.7+2.4 (6.0) 54424 (6.0) 0.385
5.7+2.6 (6.0) 5.3+2.7 (5.0) 0.109
5.9+2.6 (6.0) 5.3+2.4 (5.0) 0.016
6.142.4 (7.0) 5926 (7.0) 0.601
54423 (5.0) 5.0+2.0 (5.0) 0.027
5.5+2.0 (6.0) 5.0+2.0 (5.0) 0.008
4.742.5(5.0) 5.1+2.5 (5.0) 0.183
43£2.8 (4.0) 47427 (5.0) 0.115
6.2+2.2 (6.0) 5.642.2 (6.0) 0.016
6.6+2.6 (7.0) 6.7+2.6 (8.0) 0.621
71424 (8.0) 6.7+2.7 (8.0) 0351
6.6+2.3 (7.0) 5.8+2.3 (6.0) 0.001
7.3+2.7 (9.0) 6.9+3.0 (9.0) 0.164
6.1+2.3 (6.0) 5.6+2.3 (5.5) 0.029
6.1£2.5 (6.0) 57425 (6.0) 0.148
6.5+2.3 (7.0) 5.742.3 (6.0) <0.001
47425 (5.0) 42423 (4.0) 0.042
4.8+2.5(5.0) 4424 (5.0) 0.080
3.1+0.8 (3.1) 3.0£0.7 (3.0) 0.034
3.3:0.9 (3.7) 3.2+0.8 (3.3) 0.170
3.6+1.0 (3.7) 3.5+1.0 (3.7) 0.568
3.240.9 (3.0) 3.0£0.9 (3.0) 0.136
3.2+1.0 (3.0) 3.1£1.0(3.0) 0.307
2.8+0.8 (2.8) 2.6+0.7 (2.6) 0.005
2541.2(25) 2.241.0 (2.0) 0.005
42413 (4.4) 3.741.0 (3.8) <0.001
4.1+1.3 (4.3) 3.6+1.1(3.6) <0.001
43%14(45) 4.0£1.2 (4.0) 0.008
4.2+16 (4.2) 5+1.4 (3.5) <0.001
3.9+1.5 (4.0) 3.241.2(3.0) <0.001
47416 (4.8) 42414 (4.0) <0.001
3.9+15(3.7) 3.241.2(3.0) <0.001
46417 (4.7) 42415 (4.0) 0.009

SF: Sub-factor; S: score; EBS: Environmental Behavior Scale; SHEBS: Sustainable and Healthy Eating Behavior Scale

cies for poultry and fish (p=0.010), fruits (p=0.016),
whole grain products (p=0.027), and legumes and
oilseeds (p=0.008) compared to those who had not
received such training. Similarly, food purchasing
priority scores were significantly higher among edu-
cated participants for several sustainability-related
factors, including organic product (p=0.016), sea-
sonality (p=0.001), minimal additives (p=0.029),

healthy content (p<0.001), and local production
(p=0.042). While other purchasing priorities such as
affordability, freshness, and eco-friendly production
did not differ significantly, overall, those who re-
ceived training showed a greater emphasis on sus-
tainability-linked purchasing criteria. Furthermore,
participants who received training had significantly
higher total scores on the EBS (p=0.034) and on sub-



factors related to citizenship action (p=0.005) and en-
vironmental activism (p=0.005). Likewise, the total
score of the Sustainable and Healthy Eating Behavior
Scale (SHEBS) was significantly higher in this group
(p<0.001), along with all sub-factor scores, including
those related to quality labels, seasonal food, animal
welfare, meat reduction, healthy diet, local food, and
low-fat consumption (all p<0.05).

Figure 1 provides a visual comparison of these
mean scores between participants who did and did
not receive training in sustainable nutrition.

Correlations between sustainable and healthy
eating behaviors, environmental behaviors, food con-
sumption frequency, and food shopping sustainabil-
ity priorities are presented in Table 2. Significant
positive correlations were observed between the total
and several sub-factor scores of the SHEBS and the
consumption frequency of vegetables, fruits, whole
grains, legumes, and oilseeds (p<0.05). Conversely,
negative correlations were found between SHEBS
scores and the frequency of fatty-sugary and pro-
cessed-packaged food consumption. Although the
total SHEBS score did not correlate with red meat in-

take, a positive correlation was found between
SHEBS sub-factor 4 (meat reduction) and the fre-
quency of red meat and meat product consumption.

Similarly, the EBS total and several sub-factor
scores were positively correlated with vegetable con-
sumption and negatively correlated with fatty-sugary
food intake (p<0.05). EBS sub-factor 2 showed a pos-
itive correlation with red meat and meat product con-
while EBS also
correlations with the consumption of milk and dairy
products, as well as grains and grain products
(p<0.05).

sumption, showed negative

Regarding sustainable food purchasing priori-
ties, negative correlations were found between
SHEBS and EBS scores and items such as organic
product preference, freshness, seasonality, healthy
content, minimal processing, and additive-free crite-
ria. Additionally, SHEBS sub-factors 4-6 were neg-
atively correlated with the priority given to recyclable
packaging, while EBS sub-factors 5-6 were nega-
tively correlated with the preference for locally
sourced and recyclable packaging. Finally, strong
positive correlations were found between the total

Mean Score
N

Vi

Poultry & Fish

Red Meat

Dairy Products
Vegetables

Fruits

Grains

Whole Grains
Legumes
Fatty-Sugary Foods
Processed Foods

Mean Scores by Sustainable Nutrition Training Status

Organic Product

With Training

* — * B Without Training

Affordability

Freshness

Seasonality

Traditional Consumption
Minimal Additives
Minimal Processing
Healthy Content

Local Production
Eco-friendly Production
EBS Total

SHEBS Total

FIGURE 1: Comparison of Mean Scores Between Participants with and without Sustainable Nutrition Training

This figure illustrates the mean scores of food consumption frequency, food purchasing priorities, and behavioral scale indicators among participants who received sustai-
nable nutrition training compared to those who did not. ltems marked with an asterisk (*) indicate statistically significant differences between groups (p<0.05). Notably, trai-
ned individuals demonstrated higher scores in areas such as poultry and fish consumption, fruit intake, preference for organic and seasonal foods, healthy content, and

environmentally conscious behaviors.

SHEBS: Sustainable and Healthy Eating Behaviors Scale; EBS: Environmental Behavior Scale



9[e0s JoIABYSg [ejusWUOIIAUT :SgT ‘9[eds sioineyag Bune3 AyesH pue sjqeulelsns :Sg3HS
‘81095 [BJO] 1S ‘I0JOB}-qNS :4S "S8N[eA JUdIo1809 UOINe|81I00 ybnoly) a|qe) sy} ul pajussald ale sdiysuonejal Jueayiubis Ajjeansiels Ajuo {8As] 10" 8y} Je 8ouedlIuBIS Sajedlpul,, [9A8] GO0 dY} Je oueoiubis sajealpul

w030 W8P0 wmESKO »605°0 w7950 »EEG0  «B0¥0 - »928°0 wCBL0 »Cl80 w180 #6580 wlP80 »L80 81008 [B10} SGIHS
«0 »VEL0 «€01°0 «Cl0 uogonpoud Ajpusly-003 :01S

+01°0 «€01°0 uogonpoud (007 :6S

»[9C0 #6710 »3€C0 #£9C°0 wC620 €610 #8570 »LET0 L0 V.20 «0€1°0 »981°0 #9220 69270 Juajuod AujesH :8s
€110 +801°0 <0110 #9710 xL01°0 0210 +¥01°0 Burssaooud fewuipy 12§
»GvC0 »0G1°0 »¥GC0 A A wClC0 €110 »CLT0 #CEC0 wELL0 A »8L1°0 »912°0 w720 86270 SOAIpPE [BWIUIN 19S
»CCC0 »€0C0 w7€C0 wPl€0 wSEC0 «»0L1°0 »012°0 »LCT0 »L02°0 wlll0 uofdwinsuod [euolipel] :gS
»[8C0 #6610 »[GC0 «C9C0 «€0 9870 »ECE0 »892°0 w7120 66270 »S12°0 e A V.20 +082°0 fyjeuosess :ys
»6E7°0 +801°0 »E€CT0 »EET°0 whE€0 w8610 «L02°0 »022°0 «€01°0 €50 wPl’0 00270 »8CC0 ssauysald ‘¢S
»971°0 Auiqepiopy :2s

+G0L0 »06391°0 L0 «Cll'0 «0€1°0 +601°0 €10 Jonpoud ojueio s
$2109s sajjoud buiseyaind poo4

L6170 «#9E1°0" €910 w10 €910 w7910 92170 +002°0 $poo} pabesjoed-passeooid :0LS

«Ch0- «8L0- w€9L0- 0010 «CSC0- #6170 w8170 »GEC 0" L6170 38170 V20" 0670 spooy Aiebns-Aje 68
»8E1°0 »8E1°0 w7910 »8E1°0 wbGL0 Spass||o pue sawnba :gs

+801°0 «0C1'0 w7510 sjonpoud uielb sjoym :2S

+901°0- 29110 20 sjonpoud urelb pue suteio :9s

«L210 910 €10 L6170 RILEEN]

»9G1°0 910 wELL°0 w710 «Cl0 L9170 «LC10 wVEL0 «L10 »381°0 »6EL0 €10 40270 s|qelebon ¥S
X020 «L10 syonpoud Aiiep pue i :€S

<0 #»€91°0 Jonpoud Jeaw pue jesul pay :zS

ysi pue Anod 1S
§81098 Aousnbaj uojdwnsuco poo-
S1 94S 648 ¥4S €4S [£1 148 S1L 148 94S 648 748 €4S 74S 148
sqa3 sa3 s83 sqa3 sa3 sa3 s8a3 SE3HS SE3HS SE3HS SE3HS SE3HS SE3HS SE3HS Sd3HS

sanuond Buiseyoind pooj pue ‘ssiousnbaly uondwinsuod poo; ‘sIoineySq [elusIUOJIAUS ‘sIolABYaq Bunes Ayyesy pue sjqeuleisns usemag suoljejeliod :z 31avL




and sub-factor scores of SHEBS and EBS (p<0.01),
emphasizing a consistent relationship between
healthy and sustainable eating behaviors and envi-
ronmental responsibility.

I DISCUSSION

IMPACT OF SUSTAINABLE NUTRITION EDUCATION
ON FRUIT AND VEGETABLE CONSUMPTION

As the level of education and knowledge about sus-
tainable nutrition increases, it becomes easier to adopt
healthy eating habits.!! Sustainable nutrition educa-
tion in university students has been shown to increase
Mediterranean Diet Adherence Scale and Healthy
Eating Index-2020 scores, thereby supporting health-
ier dietary practices.® Increasing fruit and vegetable
consumption is a cornerstone of healthy eating pat-
terns promoted globally. Insufficient consumption of
these foods can have nutritional, environmental, eco-
nomic, and social consequences.'? In our study, stu-
dents who received sustainable nutrition training
reported significantly higher fruit consumption than
their peers. Additionally, a positive correlation was
observed between total scores on the Sustainable and
Healthy Nutrition Behavior Scale and both vegetable
and fruit consumption (p<0.05), indicating that higher
adherence to sustainable eating patterns is associated
with greater intake of plant-based foods. This find-
ing aligns with previous studies suggesting that edu-
cation level and nutrition education interventions are

linked with higher fruit and vegetable consumption.'*-
15

IMPACT OF SUSTAINABLE NUTRITION EDUCATION
ON PLANT-BASED PROTEIN CONSUMPTION

A growing global population and increasing pressure
on natural resources have limited the supply of high-
quality protein. The environmental burden of animal
protein production has driven the development of
meat analogues as a sustainable alternative to tradi-
tional meat. For these reasons, plant-based protein
sources (whole grains, legumes and oilseeds) have
become increasingly popular.'® Lack of knowledge
and education are considered major obstacles to the
adoption of sustainable practices, both now and in the
future.'” Low consumption of plant foods as a protein

source is often attributed to both unfamiliarity and
the misconception that they are inadequate meat sub-
stitutes.'® Plant protein consumption is often associ-
ated with positive attitudes towards healthy nutrition
and higher educational attainment.'” Our study found
that students who received sustainable nutrition edu-
cation consumed more fish, whole grains, legumes
and oilseeds than those who did not, and that there
was a positive correlation between the total score of
the Sustainable and Healthy Nutrition Behavior Scale
and the consumption scores of legumes and oilseeds
(p<0.05).

RELATIONSHIP WITH WESTERN-STYLE DIETARY
PATTERNS

The Western diet is characterized by excessive con-
sumption of red meat, fatty and sugary foods and bev-
erages, and ultra-processed products, while being
deficient in fruits and vegetables. This dietary model
is associated with negative health outcomes and en-
vironmental degradation.?” Our findings show that
higher scores on the Sustainable and Healthy Nutri-
tion Behavior Scale are associated with significantly
lower intake of fatty-sugary and processed-packaged
foods (p<0.05), signaling reduced adherence to West-
ern-style eating habits.

Moreover, reducing red meat consumption-one
of the well-documented strategies for dietary and
environmental sustainability showed a negative cor-
relation with subscales focused on meat reduction
and environmentally responsible consumerism
(p<0.05), indicating greater environmental sensitiv-
ity among those individuals.?! However, shifting
away from red meat and the Western diet remains
challenging due to limited public awareness about
the environmental consequences of meat consump-
tion, the perception that individual choices have
minimal global impact, and deep-rooted sociocul-
turally norms where meat often symbolizes status
and tradition. After all, the barriers extend beyond a
lack of education. Meat consumption is often inter-
twined with social status and cultural norms. Policy
interventions targeting social practices, rather than
individual behaviors, and tailored to regional, cul-
tural, and consumer group characteristics are there-
fore essential >



ENVIRONMENTAL CONSCIOUSNESS AS A
DRIVER OF DIETARY BEHAVIOR

Environmental knowledge is a key driver of low-im-
pact dietary choices. Individuals with higher envi-
ronmental awareness are more likely to reduce red
meat consumption and increase intake of legumes,
likely due to a better understanding of the environ-
mental consequences of meat production.?* Support-
ing this, research has shown that students with greater
knowledge of environmental impacts-particularly
those related to livestock-also exhibit more pro-envi-
ronmental attitudes and sustainable dietary behav-
iors.”* These findings suggest that improving
environmental literacy may serve as an effective tool
for guiding dietary decisions toward more plant-
based and climate-conscious patterns. In our study,
individuals with higher EBS scores reported dietary
patterns aligned with sustainability principles, in-
cluding greater vegetable intake and lower consump-
tion of red meat and fatty-sugary foods.

IMPACT OF SUSTAINABLE NUTRITION EDUCATION
ON SUSTAINABLE FOOD PURCHASING

Because sustainable food shopping recommendations
(organic, local, seasonal) are frequently emphasized
in nutrition education focused on sustainability, such
education can be expected to support sustainable food
purchasing behaviors.? In this study, participants who
received such education were more likely to priori-
tize these attributes during food purchasing (p<0.05).
Organic agriculture enhances sustainable food pro-
duction, and organic food consumers often demon-
strate dietary patterns aligned with sustainable
nutrition principles.?® Consuming more organic food
is associated with several benefits: increased plant-
based food intake, decreased animal-based food in-
take, improved diet quality, and reductions in
diet-related greenhouse gas emissions, energy de-
mand, and land use.?” However, the higher cost of or-
ganic food appears to contradict the “economically
fairness and accessible” principle of sustainability 2”8

Consuming local and seasonal food is a key
strategy for promoting sustainable consumption,
based on its potential to reduce the environmental im-
pact of diets.? The concept of “local seasonality” of-
fers valuable insights into sustainable consumption

patterns.*® Sustainable nutrition education increases
consumer awareness of food additives and healthy in-
gredients (p<0.05). Although the Green Eating pro-
ject successfully influenced students’ short-term
attitudes and behaviors towards environmentally
friendly eating, the reluctance of a significant major-
ity (68.3%) to change their local food purchasing
habits highlights a key challenge for long-term be-
havior change.?!

Food labeling plays a critical role in guiding
consumers toward sustainable food choices by pro-
viding transparent information on health, environ-
mental, and social attributes.’> Consumers with
higher scores on the Sustainable and Healthy Nutri-
tion Behavior Scale and the EBS were more likely to
prioritize food that was organic, fresh, seasonal, un-
processed, and additive-free (p<<0.05).

Among the common drivers of food choices-
taste, health, cost, and sustainability-the latter was
significantly associated with a readiness to adopt sus-
tainable dietary recommendations.** Our results re-
vealed that sustainable nutrition education was
associated with higher EBS scores, which were pos-
itively correlated with Sustainable and Healthy Nu-
trition Behavior Scale scores and their sub-factors
(p<0.05). Kabasakal Cetin has shown that there is a
positive correlation between the total and sub-factor
scores of the Sustainable and Healthy Nutrition Be-
haviors Scale and the environmental awareness sub-
factor score of the Sustainable Consumption Behaviors
Scale.** Another study revealed positive relationships
between the Sustainable and Healthy Nutritional Be-
haviors Scale and the Environmental Literacy Scale
for Adults in Generations X, Y, and Z. This finding
highlights the potential connection between environ-
mental awareness and sustainable dietary choices.*

Together, these findings highlight the multi-
faceted effects of sustainable nutrition education and
the importance of integrating environmental, eco-
nomic, and health considerations into future dietary
policies and interventions.

LIMITATIONS

This study has several limitations that should be ac-
knowledged. First, its cross-sectional design prevents
the establishment of causal relationships between sus-



tainable nutrition education and observed behavioral
outcomes. Although statistical associations were iden-
tified, the temporal direction of these relationships re-
mains unclear. Behavioral change research often
requires longitudinal or experimental study designs to
assess causality, as such designs can capture the se-
quencing of exposure and outcome. Since this study
collected data at a single time point, it is not possible
to determine whether the educational exposure pre-
ceded or influenced the observed behaviors, or whether
participants who already possessed more sustainable
habits were more likely to seek out such education.

Second, data collection relied on self-reported
measures, which may introduce reporting bias due to
social desirability or recall inaccuracies. Moreover,
the fact that the study was conducted at a single uni-
versity campus may introduce regional or institu-
tional biases and limits the generalizability of the
findings to broader populations. Future studies in-
cluding students from multiple institutions or regions
could offer a more comprehensive perspective.

Another important limitation relates to how ex-
posure to sustainable nutrition education was as-
sessed. Participants were asked only whether they
had received any training, without evaluating the spe-
cific content, duration, format, or intensity of such
educational experiences. These training opportunities
are offered intermittently across semesters by the uni-
versity’s Green Campus Coordination Unit and are
not part of a standardized curriculum. As a result, the
depth of exposure and level of engagement may dif-
fer significantly among individuals.

Future research would benefit from longitudinal
and intervention-based designs, as well as from more
diverse and representative samples. Moreover, the
use of structured evaluation tools that document ed-
ucational content, frequency, delivery mode, and par-
ticipant involvement could provide a more accurate
assessment of the educational impact on behavior.

I CONCLUSION

This study highlights the positive impact of sustain-
able nutrition education on university students’ food-
related behaviors and priorities. Participants who
received such training demonstrated more favorable

dietary habits, including increased consumption of
plant-based foods and healthier food choices. They
also reported higher levels of environmental aware-
ness, stronger prioritization of sustainable food pur-
chasing criteria, and improved scores in both
sustainable and healthy eating behavior and environ-
mental behavior scales.

These findings underscore the need to integrate
sustainability concepts into nutrition education pro-
grams. Promoting awareness about the environmen-
tal and health implications of dietary choices is
essential for fostering lasting behavior change. Tai-
lored interventions and educational strategies that in-
corporate environmental, cultural, and economic
dimensions can guide individuals toward more sus-
tainable eating patterns. Future policies should prior-
itize comprehensive, evidence-based educational
models to equip younger generations with the knowl-
edge and motivation necessary to support planetary
and public health.

Further longitudinal and interventional studies
are recommended to evaluate the long-term effec-
tiveness of sustainable nutrition education and to ex-
plore its influence across different population groups
and cultural contexts.
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