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The impact of perception and fear on the adoption of protective measu-
res against covid-19: A mediation analysis
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Abstract

Objective: COVID-19 has had physical, mental, and social impacts
worldwide, yet uptake of protective behaviors varied. We aimed to
assess how COVID-19 disease perception and fear relate to adoption of
precautions among adults in Tiirkiye.

Methods: After ethics approval, we conducted a cross-sectional online
survey in Tirkiye (March 1-April 1, 2021) using researcher networks for
recruitment. Measures included the COVID-19 Disease Perception Scale
(dangerousness and contagiousness) and the Fear of COVID-19 Scale.
Adherence to COVID-19 precautions (ACP) was self-reported and scored
as the number of preventive measures adopted (0—11).

Results: Of 4,477 responses, 4,011 participants were included after
removing duplicates and incomplete entries (56.4% female; n=2,261).
Mean (SD) ACP score was 5.99 (2.25) (median 6.0). Adherence was higher
among females; those with a university degree; married participants; those
not living in a separated/divorced family structure; those reporting good
income; participants with chronic disease; non-smokers and non-drinkers;
and those reporting a COVID-19 related death in their family or close
social circle. Higher perceived contagiousness was associated with greater
adoption of preventive measures, with perceived dangerousness and fear
mediating this relationship.

Conclusion: Public health efforts that strengthen accurate perceptions of
infectious disease dangerousness and contagiousness, and address related
fear, may increase use of protective measures and help reduce transmission
in future pandemics.
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INTRODUCTION

Since its emergence in late 2019, the COVID-19
pandemic has profoundly impacted global
public health, resulting in over 7 million deaths
worldwide (1). In the absence of widespread
vaccination during the earlier phases of the crisis,
non-pharmaceutical interventions and public
health measures served as the primary strategies
to mitigate viral transmission (2). However, the
efficacy of these public health initiatives relies
heavily on public compliance. Prior literature
indicates thatadherence to preventive behaviors is
influenced by socio-demographic characteristics
such as sex, education level, and employment
status as well as individual cognitive appraisals,
most notably the perception of the disease itself
(3,4).

Disease perception is closely linked to
epidemiological severity indicators, including
transmission rates and lethality. During the
specific pandemic phase of this study in early
2021, Tirkiye had recorded substantial disease
metrics, contributing to a global landscape where
case fatality rates fluctuated widely between
0.95% and 14.10% depending on variant
dynamics and localized healthcare capacities
(5). While the objective threat of COVID-19
was severe, individual subjective interpretations
of the virus varied markedly. Extant research
demonstrates that individuals who appraise a
disease as highly contagious and severe are
significantly more likely to adhere to health

recommendations (6,7).

In addition to cognitive risk appraisals, emotional

responses, particularly health-related fear,

represent a critical determinant of behavioral
compliance (8). Driven by continuous media
exposure, economic instability, and the localized
impact of mortality within communities, public
anxiety and fear regarding viral transmission
escalated rapidly during the initial waves of the
pandemic (9,10). While standard preventative
indices often focus exclusively on clinical
behaviors (such as masking and hand hygiene),
public health compliance during prolonged
crises frequently encompasses a broader
spectrum of health-protective adjustments,
including lifestyle modifications like regular
sleep and physical exercise to preserve immune
health. To date, several investigations have
explored individual compliance with pandemic
regulations (11,12). However, the specific
pathways linking cognitive disease appraisals,
emotional fear responses, and holistic protective
behaviors during critical phases of the pandemic
require further clarification. Crucially, given
the cross-sectional nature of current behavioral
data, these relationships are best understood as
complex statistical associations rather than strict

causal chains.

With this in mind, this study examined the
statistical indirect associations among disease
perception, fear, and behavioral adherence.
We hypothesized that higher perceived
contagiousness would be positively associated
with an index of precaution adherence, and that
this relationship would be sequentially mediated
by perceived dangerousness and fear of the
virus. Consequently, the objective of this study
was to evaluate the socio-demographic and

perceptual factors associated with compliance
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with preventive measures within a sample of

adults in Turkiye.
METHOD

This cross-sectional study was conducted
in Tirkiye between March 1 and April 1,
2021. Ethical approval was obtained from the
Non-Interventional Clinical Research Ethics
Committee of Eskisehir Osmangazi University
University (Approval Number: 25403353; Date:
09.02.2021).

Data collection was executed using an online
questionnaire hosted on Google Forms. Due to
pandemic-related restrictions during this specific
phase, participants were recruited via non-
probability convenience and snowball sampling
methods through digital platforms. Consequently,
the sample is not fully representative of the
general Turkish population and primarily reflects
an online-accessible demographic. A total of
4477 responses were received. After excluding
466 duplicate or incomplete submissions, the
final sample consisted of 4011 adults (aged 18
years and over) residing across 78 of the 81

provinces in Tiirkiye.

A structured questionnaire was compiled based
on existing literature (13,14), encompassing
socio-demographic characteristics, cognitive
disease perceptions, emotional fear responses,

and preventive behaviors.

COVID-19 Disease Perception Scale, developed
by Genis et al. (15), is a 5-point Likert-type
scale that measures two distinct sub-dimensions:
Dangerousness (3 items; evaluating personal

risk perception) and Contagiousness (4 items;

evaluating transmission risk). Sub-dimension
scores are calculated by averaging item
responses, yielding scores from 1 to 5. Higher

scores indicate heightened risk perceptions.

COVID-19 Fear Scale was developed by Ahorsu
et al. (16) and adapted into Turkish by Satici et
al. (17) in 2020. This 7-item, 5-point Likert-type
scale measures the fear of COVID-19. Items are
summated to create a total score ranging from 7

to 35, where higher values reflect greater fear.

To evaluate behavioral compliance, an 11-item
Adherence to COVID-19 Precautions (ACP)
Index was compiled from recommendations
issued by the Turkish Ministry of Health and
available literature (18,19). Cultivating a
holistic perspective on pandemic mitigation,
the index sums public clinical safety measures
(such as hand hygiene, mask use, and physical
distancing) alongside health-protective lifestyle
modifications (such as sanitizing packages,
maintaining regular sleep, exercise, and
balanced nutrition). Affirmative behaviors were
scored as 1 and non-adoption as 0, yielding a
bounded count score from 0 to 11. Combining
these heterogeneous items into a singular index
provides a comprehensive indicator of overall
health-protective compliance during prolonged
crisis contexts. In this sample, the 11-item index
demonstrated acceptable internal consistency,

with a Cronbach alpha coefficient of .77.

Family income status was subjectively classified
by participants as either good or bad. Smoking
status was defined as smoking at least one cigarette
per day, and alcohol consumption was defined

as drinking at least once per week. Participants
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raised by a single parent due to parental divorce,
separation, or death were categorized under a

separated/divorced family structure.
Statistical Analysis

Data were exported from Google Forms and
analyzed using IBM SPSS statistical package
program. For univariate analyses, independent-
samples t-tests and one-way Analysis of
Variance (ANOVA) with Tukey HSD post-hoc
tests were used to examine differences in raw
ACP scores across groups. Because the ACP
Index is a bounded count outcome exhibiting
significant positive skewness, standard linear
regression assumptions were initially violated.
To address this distribution constraint and satisfy
parametric prerequisites, the ACP Index scores
were transformed using a base-10 logarithm.
A multiple linear regression analysis via the
Enter method was then executed to identify
independent predictors of the log-transformed
ACP Index, controlling for essential socio-
demographic confounders (age, sex, education,
income, family structure, chronic disease history,

smoking, and alcohol use).

To examine the underlying mechanisms without
implying longitudinal causality, a cross-sectional
serial mediation analysis was performed using
Hayes PROCESS macro Model 6 (20). This model
evaluated the statistical indirect associations
of Contagiousness (X) on Adherence (Y)
sequentially through Dangerousness (M1) and
Fear (M2). Standardized coefficients, standard
errors, and total, direct, and indirect pathways
were computed. Significance was evaluated

using 5000 bootstrap resamples to construct 95

percent percentile bootstrap confidence intervals
(CI), where an interval excluding zero denoted
statistical significance. The alpha level for all
tests was established at p less than or equal to .05.
In accordance with standard reporting guidelines,
exact p-values are reported, with values recorded
by SPSS as .000 corrected to p less than .001.

RESULTS

Among the final analyzed sample (N = 4011),
56.4 percent (n = 2261) were female and 43.6
percent (n = 1750) were male. Participant ages
spanned from 18 to 85 years, with a young sample
bias reflected in a mean age of 26.22 years (SD =
10.59). Consistent with the online convenience
sampling method utilized, the sample was also
predominantly composed of highly educated
individuals and those reporting good subjective

family income.

The raw ACP Index scores ranged from O to 11,
with amean score of 5.99 (SD=2.25) and amedian
score of 6.0. Table 1 presents the full distribution
of the socio-demographic characteristics and

their univariate associations with the ACP Index.

Overall, 99.2 percent of the participants reported
practicing at least one protective behavior against
COVID-19. The most prevalent precautions
adopted were mask usage (96.1 %), hand hygiene
(93.9 %), and physical distancing (89.0 %).
Table 2 displays the distribution of these health-
protective behaviors alongside corresponding

scores for disease perception and fear.

A small subset of the sample (n = 39) reported
receiving no information regarding COVID-19.

Among those who did, the primary sources of
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Table 1. The distribution of the ACP index scores according to sociodemographic characteristics and related variables

Sociodemographic Characteristics n % Mean scores from the Test statistic p-Value
and Related Variables ACP Index = SD (t/F)

Sex
Female 2261 56.4 6.25+2.09 8.068 <0.001
Male 1750 43.6 5.66 +2.41

Age Groups (years)
25 and below 2738 68.3 6.02+2.25 0.685 0.504
26-35 577 14.4 5.90+2.17
36 and above 696 17.4 597+2.32

Education Status
High School and Below 1348 33.6 5.87+2.31 2.475 0.013
University and Above 2663 66.4 6.06 £2.22

Working Status
Working 1309 32.6 6.07 £2.38 1.410 0.159
Not Working 2702 67.4 5.96 +£2.18

Marital Status
Married 1006 25.1 6.26 £2.13 4.380 <0.001
Not Married 3005 74.9 5.90+2.28

Family Type
Nuclear Family * 3387 84.4 6.05+2.24 7.627 <0.001
Extended Family ® 416 10.4 5.70+2.27
Separated/divorced family structure® 208 5.2 5.62+2.30

Family Income Status
Bad 215 5.4 5.524+2.37 3.163 0.002
Good 3796 94.6 6.02 +£2.24
Presence of a Healthcare Worker in the Family
Not Present 3141 78.3 5.94+2.24 3.031 0.003
Present 870 21.7 6.20+2.26

The Place of Residence
City Center 2064 51.5 6.01 £2.20 1.742 0.175
County 1603 40.0 6.02+£2.27
Village 344 8.5 578 £2.42
Chronic Disease History Requiring Continuous Medication
Not Present 3606 89.9 5.95+2.27 3.233 0.001
Present 405 10.1 6.34+1.99

Smoking Status
Non-smoker 2815 70.2 6.11+2.21 5.155 <0.001
Smoker 1196 29.8 5.71+£2.31

Alcohol Consumption Status
Non-consumer 3658 91.2 6.05+2.21 5.066 <0.001
Consumer 353 8.8 535+£2.50

History of COVID-19
Not Present 3397 84.7 5.99+2.26 0.249 0.804
Present 614 15.3 6.01 £2.21
History of COVID-19 in Family Members
Not Present 2827 70.5 598 +2.29 0.495 0.621
Present 1184 29.5 6.02+2.16
History of Death Due to COVID-19 in Family and Close Circle
Not Present 2795 69.7 5.95+£2.32 2.038 0.042
Present 1216 30.3 6.10£2.07
Total 4011 100.0 5.99+2.25
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Total scores on the COVID-19 Fear Scale
Table 2. The Distribution of Precautions Taken .
Against COVID-19 In The Study Group ranged from 7 to 35, with a mean score of 17.57

(SD = 6.21, median = 17). For the COVID-19

Protective Measures n %
Hand hygiene 3768 93.9 Disease Perception Scale, the mean score for the
Cloanine b 5561 3.8 dangerousness sub-dimension was 3.91 (SD =
caning house .

Ventilating the living space 3077 6.7 0.01, median = 4.0), and the mean score for the
frequently contagiousness sub-dimension was 3.78 (SD =
Mask use 3854 96 1 0.01, median = 4.0). The statistical relationships
Physical distancing 3570 89.0 among cognitive disease perceptions, emotional
Wearing gloves 1128 13 1 fear, and the raw ACP Index are shown in (Table
Healthy cating 2030 50.6 4). Although the correlations between these
Regularly sleeping 1288 11 perception variables and the ACP Index reached
Doing exercises 1019 5.4 statistical significance due to the high statistical
Keeping packages outside the 1721 42.9 power afforded by the large sample size, the
home for a while absolute correlation coefficients were weak.
Other 21 0.5 . . . . .

To identify the independent socio-demographic
None 33 0.8 .

and health factors predicting the log-transformed
Total 4011 100.0 . . . .

ot ACP Index, a multiple linear regression analysis

was conducted. The multivariable model

Table 3. The Distribution of Information Sources significantly predicted the outcome, with an

Regarding COVID-19 In The Study Group

F-value of 13.42, a p-value less than .001, and

Information Sources n % o
an R-squared value of .036. The individual
Television 3391 84.5 )
coefficients, standard errors, and confidence
Book/Newspaper/Magazine/Brochure 1337 333 ) ) ) )
intervals for each predictor are detailed in (Table
Social Media 3390 84.5 ) '
5). According to the model, sex, education level,
Healthcare Workers 2097 52.3
. . marital status, extended family type, chronic
Scientific Publications 1510 37.7
disease history, and alcohol consumption were
Training/Education 951 23.7 1y, p
Close circle/Friends/Relatives 239 558 significant independent predictors of the ACP
None 3 o Index, with p-values less than .05 for each.
Total 4011 100.0 ) . . .
The cross-sectional serial mediation analysis

information were television, social media, and (Hayes PROCESS Model 6) evaluated the indirect

immediate social circles (friends, relatives), pathways linking contagiousness perception

respectively. The complete breakdown of (X) and adherence (Y) through dangerousness

pandemic information sources is presented in
Table 3.

perception (M1) and fear (M2). As presented
in (Table 6), all direct pathways within the

path model were statistically significant (p less
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Table 4. The relationship between scores obtained from COVID-19 Disease Perception Scale, COVID-19 Fear

Scale and Adherence to COVID-19 precautions index

COVID-19 COVID-19 Fear of Adherence to
Contagiousness Dangerousness COVID-19 COVID-19
Perception Perception Precautions
COVID-19
Contagiousness 1 0.438 0.319 0.155
Perception
COVID-19
Dangerousness 0.438 1 0.312 0.155
Perception
Fear of COVID-19 0.319 0.312 1 0.172
Adherence to
COVID-19 0.155 0.180 0.172 1
Precautions

p values are less than 0.001 for each.

Table 5. Multiple Linear Regression Analysis Predicting ACP Index

Predictor B SE B t p 95% CI
(Constant) 0.815 0.041 19.995 <0.001 [0.735, 0.895]
Sex (Reference: Male) -0.043 0.007 -0.103 -6.280 <0.001 [-0.057, -0.030]
Age 0.000 0.000 -0.011 -0.691 0.489 [-0.001, 0.000]
Education Level (Reference:

. 0.025 0.007 0.057 3.465 0.001 0.011, 0.039
High School and Below) [ ]
Marital Ref :

arital Status (Reference -0.036 0.008 -0.075 4516 <0.001 [-0.051, -0.020]
Married)

Ext d Family T
xtended Family Type . -0.031 0.011 -0.046 -2.904 0.004 [-0.052, -0.010]
(Reference: Nuclear Family)
Separated/divorced family
structure (Reference: Nuclear -0.027 0.015 -0.029 -1.835 0.067 [-0.057, 0.002]
Family)
I Status (Ref . L
ncome Status (Reference: Low 0.028 0.015 0.030 1.889 0.059 [-0.001, 0.056]
Income)
Health ker in Famil

ealthcare Worker in Family <0.001 0.000 0.019 1225 0.221 [0.000, 0.000]
(Reference: Present)

Chronic Disease History 0.027 0.011 0.039 2.425 0.015 [0.005, 0.048]

(Reference: Not Present)

Smoking (Reference: Smoker) -0.008 0.008 -0.019 -1.107 0.268 [-0.023, 0.007]
Alcohol (Reference: Drinker) -0.048 0.012 -0.065 -3.928 <0.001 [-0.072, -0.024]

Watson = 0.98.

Model fit statistics: R = .189, R Square = .036, Adjusted R Square = .033, F(11, 3966) = 13.42, p < .001, Durbin-
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Table 6. Model Pathways, Direct, and Indirect Effects for the Serial Mediation Mode

Model Pathways & Effects | Unstandardized Standard t/Z p-value 95% CI Standardized
Coefficient (B) Error (SE) Coefficient ()
Direct Pathways
Contagiousness (X) — 328 .011 30.821 <.001 [.307, .349] 438
Dangerousness (M1)
Contagiousness (X) — 1.296 .094 13.836 <.001 [1.112, 226
Fear (M2) 1.479]
Dangerousness (M1) — 1.637 125 13.109 <.001 [1.392, 214
Fear (M2) 1.882]
Contagiousness (X) — 143 .036 3.928 <.001 [.072, .215] .069
Adaptation (Y) (Direct
Effect)
Danger (M1) — 318 .049 6.548 <.001 [.222, .412] 115
Adaptation (Y)
Fear (M2) — Adaptation .041 .006 6.867 <.001 [.029, .053] 114
)
Total & Indirect System
Effects
Total Effect (X—Y) 323 .032 9.952 <.001 [.259, .387] 155
Total Indirect Effect 180 .019 — — [.143, .218] .086
* Indirect Path 1: X—>MI1-Y 104 .017 — — [.071,.138] .050
* Indirect Path 2: X—M2 .053 .009 — — [.036,.072] .026
—-Y
* Indirect Path 3 (Serial): .022 .004 — — [.015,.030] 011
X->M1-M2—-Y
Dangerousness 0.214%** E f
Perception of c Oe:;aer(-)‘IQ
COvID-19
0.438%** 0.114***
0.226*** 0.115%**
Contagiousness Adherence to
Perception of COVID-19
COVID-19 0.069*** Precautions
(0.155***)

Figure 1. The serial mediation model of Contagiousness perception of COVID-19 through the dangerousness perception of
COVID-19 and fear of COVID-19 on adherence to COVID-19 precautions with standardized regression coeflicients (p<0.001 for
each path). Total effect of contagiousness perception on adherence to precautions were given in parenthesis
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than .001). The total effect of contagiousness
perception on precaution adherence was
statistically significant (B = .323, SE = .032,
p less than .001). When controlling for both
mediators, the direct effect of contagiousness
perception on adherence remained significant (B
=.143, SE = .036, p less than .001), indicating a

pattern of partial mediation.

Crucially, the total indirect effect was significant
(B=.180, BootSE =.019, 95 percent bootstrap CI
[.143, .218]). The hypothesized serial mediation
chain (X to M1 to M2 to Y) was fully supported,
showing a significant indirect association (B =
.022, BootSE = .004, 95 percent bootstrap CI
[.015,.030]). This confirms that higher perceived
contagiousness is associated with an elevated
perception of dangerousness, which sequentially
relates to heightened fear and, ultimately, greater
precaution adherence. The complete model with
standardized regression coefficients is visually

diagrammed in (Figure 1).
DISCUSSION

The COVID-19 pandemic caused profound

global  disruptions,  severely  impacting
populations through high morbidity, mortality,
strict quarantine protocols, and sudden socio-
economic adjustments. During prolonged public
health crises, widespread compliance with
non-pharmaceutical interventions such as hand
hygiene, facial masks, and physical distancing
serves as the primary line of defense against
community transmission. However, individual
adherence to these guidelines is heavily dictated
by cognitive disease perceptions and emotional
risk responses. Understanding these underlying

behavioral mechanisms provides public health

professionals with crucial data to design effective
intervention strategies for future respiratory

pandemics (6).

In the present study, the most frequently adopted
preventive behaviors were mask usage, hand
hygiene, and physical distancing, respectively.
This widespread adoption reflects the robust
visibility of public health campaigns initiated
by the Turkish Ministry of Health (18). In
comparison, international literature demonstrates
variations in specific behavioral priorities. For
instance, Narayana et al. identified hand hygiene,
respiratory etiquette (sneezing into the elbow),
and mask compliance as the primary actions in
their sample, while Sulistyawati et al. reported
high rates of respiratory etiquette, private vehicle
usage, and mask wearing (21,22). These cross-
cultural wvariations highlight how differing
national information channels, governmental
mandates, and socio-cultural contexts shape

public compliance patterns.

Socio-demographic factors also emerged as
important independent predictors of adherence.
In this sample, females exhibited significantly
higher compliance with precautions than
males, which aligns with international patterns
reported by Clark et al. and Recio-Vivas et al.
(23,24) While some researchers, such as Yan
et al., observed no distinct gender differences
in adherence, a broad consensus suggests that
women generally display higher risk-aversion
and greater compliance with health guidelines
(25). Interestingly, univariate analysis revealed
no significant variations across age groups,
contrasting with evidence from Recio-Vivas
et al. indicating enhanced compliance among
older adults (24). Given that males and older
populations face a heightened clinical risk for

severe COVID-19 pathology, their lower or
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static adherence rates emphasize the need to
target these demographics with tailored health

communications.

Educational attainment and socio-economic
positioning further influenced compliance.
Higher education levels significantly predicted
increased adherence to precautions, a finding
echoed in prior studies(27,28). Higher education
is often tied to enhanced health literacy and
critical thinking skills, enabling individuals
to process complex epidemiological data and
comprehend the long-term utility of preventive
measures. Similarly, participants who evaluated
their family income status as good demonstrated
superior adherence compared to those reporting
poor financial status. This reinforces evidence
from Zaildo et al. and Lee et al., who highlighted
that financial insecurity acts as a structural barrier
to compliance(28, 29). Individuals from lower-
income backgrounds often lack the financial
flexibility to purchase personal protective
equipment or alter their daily routines, forcing
them to prioritize immediate economic survival

over health-protective adherence.

Furthermore, household and lifestyle factors
played a distinct role in behavioral compliance.
Participants living within nuclear or extended
family structures reported higher adherence
than those from separated or divorced family
structures. Co-residence with family members
likely fosters a sense of collective responsibility,
where individuals adhere to safety protocols
to shield vulnerable relatives from infection, a
dynamic supported by Liand Xu (30). Conversely,
health-compromising behaviors like smoking
and alcohol consumption were associated with
reduced adherence to precautions. Substance use
often co-occurs with elevated impulsivity and

a generalized tolerance for behavioral risk(31).

Our findings mirror those of Monnig et al., who
identified lower compliance among regular
alcohol consumers, and Mendoza-Jimenez
et al., who noted that lifestyle risk factors
correlate with poor adherence to basic hygienic

measures(32,33).

Beyond descriptive demographics, this study
illuminated the psychological pathways that
drive protective behaviors. Prior research in
diverse cultural settings has consistently linked
risk perceptions to compliance. For example,
Yan et al. (25,34)v demonstrated that high
compliance rates in Hong Kong were driven
by perceived benefits and self-efficacy, while
Roberts and David found that fear of the virus
significantly prompted health-seeking behaviors
and precaution adoption among American
college students. Additionally, Recio-Vivas et
al. (24) vestablished that elevated infection risk
perception directly catalyzed preventive action

in Spain.

The results of our cross-sectional serial
mediation analysis expand on these findings
by mapping the statistical indirect pathways
among these cognitive and emotional variables.
In our model, higher contagiousness perception
was associated with an increased perception
of disease dangerousness, which sequentially
related to heightened fear, ultimately predicting
greater adherence to precautions. It is critical to
note that due to the very large sample size of this
study, the bivariate correlations between these
psychometric scores and the final adherence index
were weak in absolute magnitude. Nevertheless,
the multivariable and mediation models show
that cognitive appraisal of transmission risk
(contagiousness) acts as an initial trigger that
amplifies personal vulnerability assessments

(dangerousness). This cognitive evaluation feeds
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into an emotional response (fear), which serves
as a proximal motivator for health-protective
compliance. This underscores the psychological
reality that facts alone (contagiousness) are often
filtered through subjective risk and emotional
salience before translating into protective

behavioral actions.

Limitations of the Study

Several limitations must be acknowledged
when interpreting these findings. First, due to
the strict quarantine and mobility restrictions
enforced during the pandemic, data collection
relied entirely on an online questionnaire
distributed via convenience and snowball
sampling. Because the data were collected
during a brief period between March and April
2021, the results are only reflective of that
specific timeframe. Consequently, the sample
is heavily skewed toward younger, highly
educated, and internet-accessible demographics,
meaning these findings cannot be generalized to
the broader, non-digital population of Tiirkiye.
Second, because this study utilized a cross-
sectional design, all measures were collected
simultaneously. Therefore, the paths identified
in the serial mediation model represent statistical
associations and indirect patterns within a single
timepoint; they cannot be used to infer true
longitudinal causality or temporal precedence.
Third, all behavioral data were collected via
self-report measures, which are susceptible
to social desirability bias and memory recall
errors, potentially leading to an overestimation
of compliance rates. Finally, while the 11-item
Adherence to COVID-19 Precautions Index
demonstrated acceptable internal consistency in
this sample, it grouped clinical prevention items
alongside general healthy lifestyle habits, which
may capture broad self-care tendencies rather

than pandemic-specific compliance.

CONCLUSION

In conclusion, this study demonstrates that
adherence to COVID-19 precautions was
moderate to high, driven by elevated perceptions
of disease dangerousness and contagiousness,
alongside moderate levels of fear. Increased
compliance was independently predicted by
female sex, higher educational attainment, stable
family structures, higher subjective income,
and a history of chronic disease, whereas
smoking and alcohol consumption predicted
lower compliance. Crucially, the cross-sectional
mediation analysis supported the hypothesis
that the association between transmission risk
perception and behavioral compliance is partially
mediated through dangerousness perception and

emotional fear.

These findings offer practical insights for public
health governance. To optimize compliance
during future infectious disease outbreaks,
public health campaigns should move beyond
merely  broadcasting  transmission  rates.
Instead, interventions should focus on clearly
communicating the clinical dangerousness of the
pathogen while providing transparent, actionable
guidelines to build public self-efficacy.
Because psychological risk pathways vary
across demographics, future communication
frameworks must prioritize vulnerable, low-
adherence  sub-groups—specifically  males,
lower-income populations, and individuals
exhibiting generalized risk-taking behaviors—
to ensure equitable protection across society.
Finally, future research should utilize longitudinal
designs and representative, probability-based
sampling methods to track how these cognitive-
emotional pathways evolve over the course of an

extended public health crisis.



Adoption of COVID-19 protective measures

Scientific Reports in Medicine, 2026; 3(2): 69-82

ACKNOWLEDGEMENT
Peer-Review

Double blind internally peer reviewed
Conflict of Interest

The authors declare that they have no conflict of interests

regarding content of this article.
Support Resources

No financial support was used by authors during this

study.
Financial Support

The Authors report no financial support regarding content
of this article.

Ethical Declaration

Ethical permission was obtained from the Eskisehir
Osmangazi University, Medical Faculty Clinical /
Human Research Ethics Committee for this study with
date 09.02.2021 and number 25403353,v and Helsinki
Declaration rules were followed to conduct this study.

Previous Presentation

Some part of this study was presented as oral presentation
at “Union of Thrace Universities IV. International Health
Sciences Congress” held in Kirklareli city, entitled as
“Assessment of COVID-19 Perception and Fear in
Adults”.

Author Contributions

Concept: AK, AU, DA, Design: AK, AU, DA,
Supervising: AK, AU, DA, Financing and equipment:
AK, AU, DA, Data collection and entry: AK, AU, DA,
Analysis and interpretation: AK, AU, DA, Literature
search: AK, AU, DA, Writing: AK, AU, DA, Critical
review: AK, AU, DA

Corresponding Author

Ali Kiling: Usak University, Faculty of Medicine,
Department of Public Health, Usak, Tiirkiye

Email: a.kilinc@usak.edu.tr

ORCID iD: 0000-0002-0577-8570

REFERENCES

1.

World Health Organization (WHO). WHO
COVID-19 dashboard [Internet]. [cited 2026 Jan
27]. Available from: https://data.who.int/dashboards/
covid19/deaths

Tomar A, Gupta N. Prediction for the spread of
COVID-19 in India and effectiveness of preventive
measures. Sci Total Environ. 2020 Aug 1;728:138762.
https://doi.org/10.1016/j.scitotenv.2020.138762

Ditekemena JD, Nkamba DM, Muhindo HM, Siewe
IJNF, Luhata C, Van Den Bergh R, et al. Factors
associated with adherence to COVID-19 prevention
measures in the Democratic Republic of the Congo
(DRC): Results of an online survey. BMJ Open.
2021 Jan 1;11(1):e043356. https://doi.org/10.1136/
bmjopen-2020-043356

Guo D, Habich-Sobiegalla S, Kostka G. Emotions,
crisis, and institutions: Explaining compliance with
COVID- 19 regulations. Regul Gov. 2024;18(1):177-
202. https://doi.org/10.1111/rego.12509

Durmus V. Epidemic trends of COVID-19 in
10 countries compared with Turkey. Vacunas.
2021;22(1):10-9. https://doi.org/10.1016/].
vacun.2020.08.003

Wise T, Zbozinek TD, Michelini G, Hagan CC,
Mobbs D. Changes in risk perception and self-
reported protective behaviour during the first week of
the COVID-19 pandemic in the United States. R Soc
open Sci. 2020;7(9):200742. https://doi.org/10.1098/
150s.200742

Yildinm M, Geger E, Akgiil O. The impacts of
vulnerability, perceived risk, and fear on preventive
behaviours against COVID-19. Psychol Health Med.
2021;26(1):35-43. https://doi.org/10.1080/13548506
.2020.1776891

Pakpour AH, Griffiths MD. The fear of COVID-19
and its role in preventive behaviors. J Concurr
Disord. 2020;2(1):58-63. https://doi.org/10.54127/
WCIC8036

Montenovo L, Jiang X, Lozano-Rojas F, Schmutte
I, Simon K, Weinberg BA, et al. Determinants
of disparities in early COVID-19 job losses.
Demography. 2022;59(3):827-55.  https://doi.
org/10.1215/00703370-9961471



Scientific Reports in Medicine, 2026; 3(2): 69-82

-81-

Kiling et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Schimmenti A, Billieux J, Starcevic V. The
four horsemen of fear: An integrated model of
understanding fear experiences during the COVID-19
pandemic. Clin Neuropsychiatry. 2020;17(2):41.

Jaureguizar J, Redondo I, Galende N, Ozamiz N.
Factors related to compliance with the COVID-19
health regulations among young people. World
J  Psychiatry.  2021;11(12):1247.  https://doi.
org/10.5498/wip.v11.i12.1247

Galende N, Redondo I, Dosil-Santamaria M, Ozamiz-
Etxebarria N. Factors Influencing Compliance with
COVID-19 Health Measures: A Spanish Study
to Improve Adherence Campaigns. Int J Environ
Res Public Health. 2022;19(8):4853. https://doi.
org/10.3390/ijerph 19084853

Cori L, Bianchi F, Cadum E, Anthonj C. Risk
perception and COVID-19. Vol. 17, International
journal of environmental research and public health.
MDPI; 2020. p. 3114. https://doi.org/10.3390/
jjerph17093114

Malecki KMC, Keating JA, Safdar N. Crisis
communication and public perception of COVID-19
risk in the era of social media. Clin Infect Dis.
2021;72(4):697-702. https://doi.org/10.1093/cid/
ciaa758

Genis B, Giirhan N, Ko¢ M, Genis C, Sirin B,
Cirakoglu OC, et al. Development of perception and
attitude scales related with COVID-19 pandemia.
Pearson J Soc Sci. 2020;5(7):306-28. https://doi.
org/10.46872/pj.127

Ahorsu DK, Lin CY, Imani V, Saffari M, Griffiths
MD, Pakpour AH. The fear of COVID-19 scale:
development and initial validation. Int ] Ment Health
Addict. 2020;1-9. https://doi.org/10.1037/t78404-
000

Satici B, Gocet-Tekin E, Deniz ME, Satici SA.
Adaptation of the Fear of COVID-19 Scale: Its
association with psychological distress and life
satisfaction in Turkey. Int J Ment Health Addict.
2021;19:1980-8. https://doi.org/10.1007/s11469-
020-00294-0

Talic S, Shah S, Wild H, Gasevic D, Maharaj A,
Ademi Z, et al. Effectiveness of public health
measures in reducing the incidence of covid-19,

19.

20.

21.

22.

23.

24.

25.

26.

SARS-CoV-2 transmission, and covid-19 mortality:
systematic review and meta-analysis. bmj. 2021;375.
https://doi.org/10.1136/bm;j-2021-068302

Turkish Ministry of Health. Koronaviriis Riskine
Kars1 14 Kural Kamu Spotu [Internet]. [cited 2026
Jan 28]. Available from: https://covid19.saglik.gov.
tr/TR-66177/koronavirus-riskine-karsi-14-kural-
kamu-spotu.html

Hayes AF. PROCESS: A versatile computational tool
for observed variable mediation, moderation, and
conditional process modeling. University of Kansas,
KS; 2012.

Narayana G, Pradeepkumar B, Ramaiah JD, Jayasree
T, Yadav DL, Kumar BK. Knowledge, perception,
and practices towards COVID-19 pandemic among
general public of India: a cross-sectional online
survey. Curr Med Res Pract. 2020;10(4):153-9.

Sulistyawati S, Rokhmayanti R, Aji B, Wijayanti
SPM, Hastuti SKW, Sukesi TW, et al. Knowledge,
attitudes, practices and information needs during
the COVID-19 pandemic in Indonesia. Risk
Manag Healthc Policy. 2021;163-75. https://doi.
org/10.2147/RMHP.S288579

Clark C, Davila A, Regis M, Kraus S. Predictors
of COVID-19 voluntary compliance behaviors:
An international investigation. Glob transitions.
2020;2:76-82. https://doi.org/10.1016/j.
¢1t.2020.06.003

Yan E, Lai DWL, Lee VWP, Ng HKL. Predicting
public adherence to COVID-19 preventive measures:
A cross-sectional study in Hong Kong. Int J Environ
Res Public Health. 2021;18(23):12403. https://doi.
org/10.3390/ijerph182312403

Recio-Vivas AM, Mansilla-Domingez  JM,
Belzunegui-Eraso A, Pefia-Otero D, Diaz-Pérez
D, Lorenzo-Allegue L, et al. Compliance with
COVID-19 Prevention Measures in the Spanish
Population during the New Normal: Will the Need
for Greater Community Involvement Be One of
the Lessons Learned? Int J Environ Res Public
Health. 2022;19(23):15983. https://doi.org/10.3390/
jerph192315983

Bwire GM. Coronavirus: why men are more
vulnerable to Covid-19 than women? SN Compr



Adoption of COVID-19 protective measures

Scientific Reports in Medicine, 2026; 3(2): 69-82

27.

28.

29.

30.

Clin Med. 2020;2(7):874-6. https://doi.org/10.1007/
$42399-020-00341-w

Almutairi AF, BaniMustafa A, Alessa YM, Almutairi
SB, Almaleh Y. Public trust and compliance with
the precautionary measures against COVID-19
employed by authorities in Saudi Arabia. Risk
Manag Healthc Policy. 2020;753-60. https://doi.
org/10.2147/RMHP.S257287

Lee G Bin, Jung SJ, Yiyi Y, Yang JW, Thang HM,
Kim HC. Socioeconomic inequality in compliance
with precautions and health behavior changes during
the COVID-19 outbreak: an analysis of the Korean
Community Health Survey 2020. Epidemiol Health.
2022;44:¢2022013. https://doi.org/10.4178/epih.
€2022013

Li S, Xu Q. Family support as a protective factor for
attitudes toward social distancing and in preserving
positive mental health during the COVID-19
pandemic. J Health Psychol. 2022;27(4):858-67.
https://doi.org/10.1177/1359105320971697

Zaildo T, Santino TA, Chaves G, da Silva BAK,
Alchieri JC, Patino CM, et al. Barriers to and
facilitators of populational adherence to prevention
and control measures of COVID-19 and other
respiratory infectious diseases: a qualitative evidence
synthesis. Eur Respir Rev. 2023;32(168). https://doi.
org/10.1183/16000617.0238-2022

31.

32.

33.

34.

Hanna EZ, Yi H ye, Dufour MC, Whitmore CC.
The relationship of early-onset regular smoking to
alcohol use, depression, illicit drug use, and other
risky behaviors during early adolescence: results
from the youth supplement to the third national
health and nutrition examination survey. J Subst
Abuse. 2001;13(3):265-82. https://doi.org/10.1016/
S0899-3289(01)00077-3

Mendoza-Jiménez MJ, Hannemann TV, Atzendorf
J. Behavioral risk factors and adherence to
preventive measures: evidence from the early
stages of the COVID-19 pandemic. Front public
Heal.  2021;9:674597.  https://doi.org/10.3389/
fpubh.2021.674597

Monnig MA, Padovano HT, Sokolovsky AW, DeCost
G, Aston ER, Haass-Koffler CL, et al. Association
of substance use with behavioral adherence
to centers for disease control and prevention
guidelines for COVID-19 mitigation: cross-sectional
web-based survey. JMIR public Heal Surveill.
2021;7(11):€29319. https://doi.org/10.2196/29319

Roberts JA, David ME. Improving predictions of
COVID-19 preventive behavior: Development of
a sequential mediation model. J] Med Internet Res.
2021;23(3):e23218. https://doi.org/10.2196/23218



