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ABSTRACT Objective: Climate change is a global problem and it is
more essential to measure and increase awareness of climate change.
The aim of this study was to evaluate the validity and reliability of the
Turkish Climate Change Awareness Scale for Adults (CCA-A). Mate-
rial and Methods: The exploratory factor analysis (EFA) and confir-
matory factor analysis (CFA) analyses were conducted with 198 and
220 participants, respectively and total sample was 418. The survey
form provided to the participants consisted of sociodemographic data,
anthropometric measurements, the Climate Change Awareness Scale
and the Sustainable Nutrition and Behavior Scale. Cronbach’s alpha
and split-half coefficients were calculated as internal consistency anal-
yses to assess the reliability of the scale. Results: The factor loadings
of the scale items between 0.418 to 0.945, and the percentage explain-
ing the overall variance was found to be 55.73%. The EFA indicated
that the scale items were 2 separate subscales. The CFA analysis re-
vealed the following results for the CCA-A scale: ¥*/SD=2.665, Good-
ness of Fit Index=0.95, Comparative Fit Index=0.918, and Root Mean
Square Error of Approximation=0.077. The reliability analysis showed
a Cronbach’s alpha value of 0.82, the Spearman Brown value of 0.91,
and the Guttman value of 0.89 for the CCA-A total scale. Furthermore,
a statistically significant positive correlation was found between the
scale and the Sustainable and Healthy Eating Behaviors Scale (r=0.169;
p<0.05). Conclusion: In conclusion, the CCA-A is a validity and reli-
able scale for assessing the level of awareness of climate change among
adults.
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OZET Amac: iklim degisikligi kiiresel bir sorundur ve iklim degisik-
ligine iliskin farkindaligin dlgiilmesi ve artirilmasi daha 6nemli hale
gelmektedir. Bu ¢alismanin amaci, Yetiskinler icin Iklim Degisikligi
Farkindalik Olgegi’nin [Climate Change Awareness Scale for Adults
(CCA-A)] gecerlik ve giivenilirligini degerlendirmektir. Gereg ve Yon-
temler: Arastirma toplam 418 katilimci tizerinde yiiriitiilmiis ve Agim-
layic1 Faktor Analizi (AFA) ve Dogrulayict Faktor Analizi (DFA)
analizleri sirasiyla 198 ve 220 katilimer ile gerceklestirilmistir. Kati-
limcilara verilen anket formu sosyodemografik veriler, antropometrik
dlgiimler, Iklim Degisikligi Farkindalik Olgegi ve Siirdiiriilebilir Bes-
lenme ve Davranis Olgegi’nden olusmaktadir. Olgegin giivenilirligini
degerlendirmek igin i¢ tutarlilik analizleri olarak Cronbach’s alfa ve
split-half katsayilar1 hesaplanmistir. Bulgular: Olgek maddelerinin fak-
tor yiikleri 0,418 ile 0,945 arasinda degismekte olup, genel varyansi
aciklama ytizdesi %55,73 olarak bulunmustur. AFA, 6l¢ek maddeleri-
nin 2 ayri alt boyuttan olusmaktadir. DFA analizi, CCA-A 6lgegi igin
su sonuglari ortaya koymustur: ySD=2,665, Tyilik Uyum Indeksi [Go-
odness of Fit Index (GFI)]=0,95, Karsilastirmali Uyum indeksi [Com-
parative Fit Index (CFI)]=0,918 ve Tahmin Hatalarinin Ortalamasinin
Karekdokii [Root Mean Square Error of Approximation (RMSEA)]=
0,077. Giivenilirlik analizi, CCA-A toplam 6lgegi i¢in Cronbach alfa
degerinin 0,82, Spearman Brown degerinin 0,91 ve Guttman degerinin
0,89 oldugunu géstermistir. Ayrica, 6lgek ile Siirdiirilebilir ve Saglikli
Beslenme Davranislari Olgegi arasinda istatistiksel olarak anlamli po-
zitif bir korelasyon bulunmustur (r=0,169; p<0,05). Senu¢: Sonug ola-
rak, CCA-A yetiskinler icin iklim degisikligine iligkin farkindalik
diizeyini degerlendirmek i¢in gecerliligi ve giivenilirligi olan bir 61-
gektir.

Anahtar Kelimeler: iklim Degisikligi Farkindalik Olgegi;
iklim degisikligi farkindaligs; siirdiiriilebilirlik
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Climate change is related to permanent changes
in temperature and meteorological phenomena.' Cli-
mate change has been referred to as the most signif-
icant worldwide health hazard of the 21 century.?
As to the definition provided by the UN Framework
Convention on Climate Change, climate change
refers to alterations in the global atmosphere’s com-
position caused by human activity, along with the
natural variability of climate observed over similar
time periods.® The impacts of natural causes of cli-
mate change are worsened by human-driven, ecolog-
ically destructive processes and actions.*

During the 27" Conference of the Parties to the
United Nations Framework Convention on Climate
Change, held in November 2022, it was announced
that the world is anticipating a crucial period for tak-
ing action on climate change. It was emphasized that
global greenhouse gas emissions must be decreased
by 2025 at the latest in order to restrict global warm-
ing to around 1.5°C. According to reports, efforts
should be made to prevent it from reaching its maxi-
mum level and decrease it by 43% by the year 2030.°
The raising global temperatures, alterations in rain-
fall distribution, and heightened intensity of heat
waves and frequency of extreme weather occurrences
are having detrimental effects on multiple systems
that are crucial for optimal nutrition, including food
production, dietary consumption, health, social wel-
fare, and water/hygiene.® Climate change has adverse
effects on both the environment and human well-
being, with certain populations that are already dis-
advantaged experiencing a greater burden of these
repercussions.’

The climate crisis is primarily caused by the ex-
ponential growth in human use of natural resources to
meet rising standards of living, population growth,
increasing energy consumption and a shift in dietary
patterns towards greater consumption of animal prod-
ucts.® Based on the 2019 EAT-Lancet report, nutri-
tion have a crucial role in enhancing human health
and promoting environmental sustainability on a
global scale. However, the current availability of
global nutrition poses a significant risk to both indi-
viduals and the earth. To enhance both human and
planetary well-being, it is imperative to adopt sus-
tainable nutritional systems that can mitigate the cli-

mate problem. The EAT-Lancet Commission Panel
established the Planetary Health Diet within sustain-
able nutrition models, which primarily consists of
whole grains, vegetables, fruit, nuts, legumes, and un-
saturated fats. It also includes moderate or small por-
tions of fish and poultry, while reduction the
consumption of red meat or processed meat, added
sugars, highly processed foods, refined cereals, and
starchy vegetables.” A study showed that a higher ad-
herence to the Planetary Health Diet might resultin a
50% decrease in food-related greenhouse gas emis-
sions and a 62% reduction in land use.!® Furthermore,
plant-based diets characterized by diminished meat
intake have demonstrated efficacy in lowering green-
house gas emissions and optimizing the utilization of
land, energy, and water resources.!! In order to adopt
sustainable nutrition models, it is imperative to ac-
knowledge the direct and substantial influence of nu-
trition and nutrients on climate change.

Over the past few years, there has been a impor-
tant increase in public awareness regarding the im-
pact of human activities on climate change.
Furthermore, there is an increasing recognition of the
potential impact on individuals.'? Considering the
global effects of climate change; it has been reported
that it is important to evaluate knowledge, attitudes
and awareness about climate change.'® Thus, the aim
of this study was to evaluate the validity and reliabil-
ity of the Climate Change Awareness (CCA) Scale
for high school students, developed by Gonen et al.
2023, in the Turkish adult population.'*

I MATERIAL AND METHODS
STUDY DESIGN AND PARTICIPANTS

This study is a metadological study evaluating the va-
lidity and reliability of the CCA Scale in Turkish
adults. The study was carried out with a web-based
face-to-face interview method, with 418 individuals,
from March 2024 to May 2024. The study included
adult participants between the ages of 19 and 64 who
had adequate communication skills and were able to
answer the survey questions. Illiterate individuals
were excluded from the study. Before the com-
mencement of the research, participants were re-
quired to provide their assent by signing an informed



consent form, confirming their voluntary participa-
tion in the study.

MEASUREMENT TOOLS

The survey form provided to the participants con-
sisted of sociodemographic data, anthropometric
measurements, the CCA Scale, and the Sustainable
Nutrition and Behavior Scale.'*!3

The CCA Scale

In 2023, Gonen et al. developed the CCA Scale
specifically designed for high school students.'* The
scale comprises 2 subscales: Reasons of Climate
Change, which consists of 12 items, and Reckless-
ness Act to Climate Change, which consists of 5
items. In total, the scale contains 17 items. The CCA
scale is assessed on a 5-point Likert scale: “strongly
disagree” (1), “disagree” (2), “neutral” (3), “agree”
(4), and “totally agree” (5). The original form of the
CCA is given in the supplementary material.

Sustainable and Healthy Eating Behaviors Scale

The Sustainable and Healthy Eating Behaviors Scale
was originally developed by Zakowska-Biemans et
al., and a Turkish version of the scale was subse-
quently published by Koksal et al.!>!¢ The scale com-
prises 7 subscales and 32 items. The scale’s subscales
assess the quality labels for regional and organic
products, the consumption of seasonal food and ef-
forts to reduce food waste, the promotion of animal
welfare, the decrease of meat consumption, the ad-
herence to a healthy and balanced diet, the support
for local food, and the emphasis on low fat content.
The evaluation is conducted using a Likert scale, with
scores ranging from 1 to 7. Each factor and the over-
all score are determined based on the following scale:
“never” (1), “very rarely” (2), “rarely” (3), “some-
times” (4), “often” (5), “very often” (6), “always” (7).
An elevation in the overall score signifies a rise in the
degree of sustainable and healthful dietary habits.

RELIABILITY AND VALIDITY ANALYSIS

Assessment of Construct Validity

The Exploratory Factor Analysis (EFA) and Confir-
matory Factor Analysis (CFA) are employed to as-
sess the construct validity of scales.!” The EFA is

conducted to ascertain the factor structure of the scale
items.'® The CFA is a method used to assess the rela-
tionship between factors, measurements, items, or
test scores in order to determine the desired structure.
Confirmatory factor analyses are useful for improv-
ing the identification of undetectable variables."

The EFA analysis should be applied to at least 5-
10 times the number of items, and the analysis was
carried out with 198 participants.!” It is recommended
to do the CFA analysis on a different sample from the
one used for the EFA analyses. Therefore, CFA anal-
yses were conducted on 220 participants using a sep-
arate data set.

Prior to conducting factor analyses to assess the
construct validity of measuring instruments, re-
searchers employ Kaiser-Meier-Olkin (KMO) anal-
ysis to evaluate the sufficiency of the sample size,
and Bartlett’s sphericity test to ascertain the presence
of correlations among the items. A scale must meet 2
criteria to be appropriate for factor analysis: its KMO
value must exceed 0.60, and the result of the Bartlett
sphericity test must be statistically significant
(p<0.05).2° The acquired data was evaluated for its
eligibility for the EFA using KMO and Bartlett
sphericity tests. Secondly, the factor loading value
represents the coefficient that elucidates the link be-
tween items and factors. Items are anticipated to pos-
sess elevated values within the components in which
they are incorporated. It demonstrates that objects
with high factor loadings are part of a shared structure.
A variable with a factor load below 0.3 is considered to
have a low load value, whereas a factor load between
0.30 and 0.59 indicates a medium load value. A factor
load of 0.60 or more indicates a high load value.?!

Finally, the CFA evaluates a scale’s model
goodness of fit values. Within the framework of the
CFA, we examined the following multiple fit indices:
chi-square/degrees of freedom (x2/df) ratio, Square
Error of Approximation (RMSEA), Standardised Root
Mean Square Residual (SRMR), Goodness of Fit Index
(GFI), Adjusted Goodness-of-Fit Index (AGFI), Com-
parative Fit Index (CFI), and Normed Fit Index (NFTI).
In the CFA, x2/df<3.0, RMSEA<0.05, SRMR<0.05,
GFI1>0.90, AGFI>0.95, CFI>0.95, NFI>0.95 indicate

good fit, and 3<y2/df<5, 0.05<RMSEA<0.08,



0.80<GFI<0.90, 0.85<AGFI<0.95, 0.85<CFI<0.95,
and 0.80<NFI<0.95 indicate acceptable fit according
to conventions for Model Confirmatory Factor Anal-
ysis Fit Indices.?

Assessment Of Reliability

Internal consistency refers to the degree to which the
items on a scale measure the same notion or struc-
ture.?* The Cronbach’s alpha (o), developed by Lee
Cronbach in 1951, is a statistical measure used to as-
sess the internal consistency of an instrument or test.
The Cronbach’s o coefficient ranges from 0 to 1.2
The Cronbach’s a is frequently used as a measure to
assess the internal consistency of a test. A reliability
score of 0.7 or above is considered acceptable.”> An
alternative measure of internal consistency reliabil-
ity, the split-half coefficient, can be used to assess the
reliability of the scale. This principle is founded on
the act of partitioning the scale into 2 distinct parts.
The Spearman-Brown formula computes the reliabil-
ity coefficient by dividing the scale, and a measure-
ment tool is considered reliable if the coefficient is
greater than 0.70.2°

ETHICAL APPROVAL

Project approval for this study was obtained from the
Selguk University Non-Interventional Clinical Re-
search Ethics Committee (date: 28 February 2024;
no: 12/275) and the principles of the Declaration of
Helsinki were taken into consideration.

DATAANALYSIS

Statistical analyses were conducted with SPSS soft-
ware version 26.0. The CFA was conducted using
AMOS software version 26.0. The data was evalu-
ated using descriptive statistics, including measures
such as mean, standard deviation, number, and per-
centage. The Spearman correlation coefficient was
used to analyze the relationships between the scales.
Fit indices and p values were reported with 3 deci-
mal points to enhance precision. The statistical sig-
nificance level was set at p<0.05.

I RESULTS

The sociodemographic characteristics of the partici-
pants (age, gender, marital status, education level),

nutritional patterns, smoking and alcohol use, an-
thropometric measurements (body weight, height)
and Body Mass Index (BMI) values calculated from
these measurements are given in Table 1. The aver-
age age of the participants is 32.5+11.96 and 63.2%
are women. It is also seen that almost all of the par-
ticipants are omnivorous.

Validity analyses were conducted for the CCA
Scale for Adults (CCA-A) scale. Subsequently, it was
discovered that the items could be categorized, lead-
ing to the execution of the EFA and CFA for the
items. The KMO value for CCA-A was determined to
be 0.865, indicating a high level of sampling ade-
quacy. Additionally, the Bartlett Sphericity Test
yielded a statistically significant result (p=0.000),
suggesting that the variables in the analysis are cor-
related. The study determined that the sample size for
CCA-A was adequate and the items were appropri-
ate for factor analysis. The validity investigation re-
sulted in a criteria of 0.40 for the factor loadings in
the EFA of CCA-A. The item factor loading ranged

TABLE 1: Demographic information of the participants
Total Sample (n=418)
n (%) or XSD
Age {mean+SD) 32.5£11.96
Sex Female 264 (63.2%)
Male 154 (36.8%)
BMI {kg/m?) 24.2+4 .45
Underweight 24 (5.8%)
Normal 233 (55.7%)
Overweight 118 (28.2%)
Obese 43 (10.3%)
Education High School 55 (13.1%)
Bachelor degree 282 (67.5%)
Master/doctorate degree 81(19.4%)
Marital Status Married 190 (45.5%)
Single 228 (54.5%)
Nutrition Model Omnivor 398 (95.2%)
Semi-Vegetarian 15 (3.6%)
Vegetarian-Vegan 5(1.2%)
Physical activity Yes 107 (25.6%)
No 311 (74.4%)
Smoking Yes 105 (25.1%)
No 313 (74.9%)
Algohol Use Yes 83 (19.9%)
No 335 (80.1%)

SD: Standard deviation; BMI: Body Mass Index
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from 0.418 to 0.945, indicating that the items
achieved the specified factor loading (Table 2).

When the fit model values for the CCA-A scale
were examined, it was determined that the model
demonstrated an adequate level of fit based on the
v*/df, AGFI, GFI, CFI, NFI, SRMR, and RMSEA fit
index results. The fit statictics results are displayed
in Table 3, while the scale model is shown in Figure
1.

In Table 4, evaluated the reliability of the CCA-
A scale using Cronbach’s alpha value and split-half
reliability. The CCA-A total scale had an alpha value
of 0.82, a Spearman Brown value of 0.91, and a
Guttman value of 0.89.

TABLE 3: Fit statistics of model with CFA

Acceptable Good CCA-A
Model fit indices ~ fit index criteria  fit index criteria fit indices
¥ ldf <50 <3.0 2.665
AGFI 20.85 20.95 0.905
GFl 20.80 20.90 0.950
CFl 20.85 20.95 0.918
NFI 20.80 20.95 0.926
Standardised-RMR <0.08 <0.05 0.048
RMSEA <0.08 <0.05 0.077

Abbreviations: AGFI: Adjusted Goodness-of-Fit Index; CFI: Comparative Fit Index;
GFl: Goodness-of-Fit Index; NFI: Normed Fit Index; RMR: Root Mean Square Resid-
ual; RMSEA: Root Mean Square Error of Approximation; »/df: Chi-square/degrees of
freedom ratio
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FIGURE 1: Scale modelling of CCA Scale for adults

The correlation between the CCA-A scale and
its subscale and the Sustainable and Healthy Eating
Behaviors Scale and its subscale are given in Table 5.
A statistically significant positive relationship was
found between the CCA-A scale and its subscale
(p<0.001). In addition, a positive, statistically signif-
icant relationship was found between the scale and
the Sustainable and Healthy Eating Behaviors Scale
(r=0.169; p<0.05).

I DISCUSSION

In reaction to the increasing environmental problems
globally, governments have developed national and
international policies that aim to prevent the impacts
of climate change. The current objective is to support
climate change adaptation and mitigation policies that
contribute to the achievement of global targets.?’ Re-
public of Tiirkiye’s objective is to mitigate climate
change at a national level in order to enhance sus-
tainable food systems.?® Assessing and enhancing the
levels of public awareness on climate change will
contribute to global consciousness. This study is an
adaptation research designed to evaluate the level of
CCA among adults in Turkish society.

In order to determine the construct validity of
the measurement tools, the adequacy of the number
of samples is analyzed by KMO analysis, and the
sample size is tested by the Bartlett sphericity test be-
fore factor analyses are performed. The scale must
meet two criteria to be appropriate for factor analysis:
the KMO value must exceed 0.60, and the result of
the Bartlett Sphericity Test must be statistically sig-
nificant (p<0.05).2° This study determined the KMO
value to be 0.86, which is clearly compatible with the
literature. These results show that the evaluation tool
is appropriate for factor analysis and the number of
samples is sufficient. As a result of these analyses, it
was found that CCA-A has different dimensions and
that these dimensions are sufficient to evaluate the
sub-dimensions, and the correlation between items is
sufficient. The EFA result categorizes factor loads as
follows: values below 0.3 are considered low, values
between 0.30 and 0.59 are considered medium, and
values of 0.60 and above are considered high.?! This
analysis eliminated items with factor loadings <0.4.
As aresult of the factor analysis, the scale consists of



TABLE 4: Reliability analysis of Cronbach’s alpha and Split-Half of the CCA Scale for adults

Items n Cronbach’s alpha Part1 Part 2 rvalue,, Spearman Brown Guttman
Reasons of climate change 12
. 220 0.82 0.72 0.55 0.83 0.91 0.89
Recklessness act to climate change 5
Total 17

TABLE 5: Correlation between factors of the CCA Scale for adults and factors of the Sustainable and Healthy Eating Behaviors Scale

CCA-A RA RE
r value p value r value p value rvalue p value
Sustainable and Healthy Eating Behaviors Scale 0.169* 0.012 0.123 0.068 0.220 0.115
Quality labels 0.119 0.079 0.096 0.156 0.071 0.295
Seasonal food and avoiding food waste 0.183* 0.007 0.155* 0.021 0.101 0.134
Animal welfare 0.299 0.001 0.149* 0.027 0.173* 0.010
Meat reduction 0.047 0.486 0.032 0.639 0.004 0.954
Healthy and balanced diet 0.122 0.071 0.091 0.177 0.800 0.236
Local food 0.017 0.799 0.032 0.639 -0.008 0.907
Low fat 0.228* 0.001 0.113 0.095 0.209* 0.002
CCA-A 1 0.713* 0.000 0.696™ 0.000
Reasons of climate change 1 -0.008 0.903

Reclessness act to climate change

1

*p<0.05, **p< 0.001

2 subscales. The criteria used to determine the factor
loadings of the scale items are in line with the exist-
ing literatlire. The CFA contributes to the improved
identification of latent variables. The adequacy of the
model in the CFA analyses is assessed using various
fit criteria, including the x%df ratio, AGFI, GFI, CFI,
SRMR, and RMSEA." As a result of the CFA, y%SD,
GFI, CFI, and RMSEA values of the CCA-A scale
were 2.665, 0.95, 0.918, and 0.077, respectively. The
obtained results reveal that the CCA-A scale’s factors
possess a structure capable of explaining the original
variance, confirming the validity and perfect compati-
bility of the model with the structure. A Cronbach’s a
value between 0.81 and 1.00 indicates high reliability,
0.61-0.80 indicates medium reliability, 0.41-0.60 indi-
cates low reliability, and 0.00-0.40 indicates that the
scale is unreliable.?” The study determined the Cron-
bach’s value of the CCA-A scale to be 0.825. These re-
sults show that this value is consistent with the literature
and that the scale is a reliable measurement tool.

Food consumption is a significant factor in causing
environmental problems, and it is recommended that
adopting sustainable and healthy eating habits can help

reduce the negative impact on the environment and en-
hance public health.*® The rapid growth of food systems
and human’s eating behaviors are currently exerting an
extensive pressure on both the environment and human
health. It is crucial to move towards more sustainable
nutrition models in order to improve both human and
planetary health. Typically, sustainable foods are those
that are local, unprocessed, plant-based, and seasonal.’!
Scientific evidence demonstrates that food systems that
are not suitable of being maintained throughout time, at
various points in the process of production, storage,
transit, and consumption, have a substantial influence
on the release of greenhouse gases. Climate change is a
major factor contributing to the decline of biodiversity
and the degradation of natural resources.’ At this point,
it appears that enhancing public awareness about cli-
mate change will be a crucial step for improving sus-
tainable nutrition behaviors.

CCA levels affect individuals’ food choices and
nutrition patterns. It is associated with more sustain-
able nutrition patterns in individuals with a high level
of climate change awareness.* Increasing levels of
CCA lead to an increase in less meat consumption,



seasonal and local food consumption, climate-
friendly nutrition, and animal welfare.* Bose et al.
found that consumers who consume more meat have
less knowledge about the relationship between cli-
mate and nutrition.>* Another study found that indi-
viduals with higher adherence to the Mediterranean
diet, one of the sustainable nutrition models, had
higher ecological footprint awareness scores.>> OQur
study demonstrated a positive correlation between the
CCA-A scale and the Sustainable and Healthy Eat-
ing Behaviors Scale. We also found a positive corre-
lation with seasonal food and avoiding food waste,
animal welfare, and awareness of the reason of cli-
mate change.

LIMITATIONS

This study has some limitations. The research col-
lected data based on individuals’ self-reports. Women
made up the majority of the research participants, and
we observed that their education level exceeded that
of the general population.

I CONCLUSION

As a result, measuring the level of CCA is an impor-
tant step for policies to be implemented for society.

CCA-A is a valid and reliable scale that measures the
level of CCA in adults.
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