
Introduction
Skin cancer is a prevalent type of cancer that accounts 
for 20% of all cancer cases. However, early and proper 
diagnosis can prevent one-third of new cases, and another 
one-third can be treated effectively (1). Skin cancer ranks 
17th in global prevalence, with the highest incidence and 
deaths occurring in Europe. However, Australia and New 

Zealand record the highest incidence and mortality rates. 
Asia has a lower incidence rate of melanoma but a higher 
mortality rate (2). In Iran, skin cancer is the most common 
cancer, with a prevalence rate of 14.6%, and cancer is the 
third leading cause of death after cardiovascular diseases 
and accidents (3). The economic burden of skin cancer in 
countries with medium-to-high radiation is estimated at 
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Abstract
Background: Understanding factors that influence the adoption of preventive measures to reduce 
the risk of skin cancer is essential for creating effective educational programs. This study aimed 
to identify key factors contributing to the adoption of skin cancer prevention behaviors among 
Iranians in the northeast region of Iran over 20 years, utilizing the extended parallel process 
model (EPPM).
Methods: Overall, 500 participants were selected using stratified random sampling and included 
in this cross-sectional study. The data were collected through a researcher-made questionnaire 
based on the EPPM and a demographic questionnaire. The collected data were analyzed using 
hierarchical linear regression models in SPSS 16.0.
Results: The median age of the participants was 29.00 years (1st quartile: 22.00 years, 3rd quartile: 
41.00 years), with 317 individuals (63.4%) identifying as female. Only 21.8% of participants 
(95% confidence interval: 18.3%–25.7%) reported consistently adhering to all recommended 
skin cancer preventive behaviors. Pearson’s correlation coefficient indicated a positive and 
significant correlation between all the EPPM and preventive behavior, except for defensive 
avoidance constructs. Furthermore, regression analysis identified gender and four components of 
the EPPM—perceived response efficacy, fear, perceived self-efficacy, and perceived severity—as 
the most significant predictors of intentions and behaviors related to skin cancer prevention.
Conclusion: The findings showed a low level of preventive behaviors among the participants 
and the determinant role of four constructs of the EPPM in adhering to skin cancer preventive 
behaviors. Therefore, educational interventions based on the EPPM model are suitable 
frameworks for designing interventions and training programs to improve preventive behaviors 
against skin cancer.
Keywords: Skin cancer, Extended parallel process model, Preventive health behaviors
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533 million dollars, and if the incidence rate continues, it 
is predicted that this amount will double by 2031 (4).

Primary “prevention of cancer” typically involves 
lowering the risk of infection and preventing risk factors 
in healthy individuals (5). Exposure to ultraviolet rays is 
the most significant risk factor for developing skin cancer 
(6), which can be prevented and modified with minor 
changes in daily behavior, such as avoiding strong sunlight 
between 10 am and 4 pm, wearing protective clothing 
when exposed to the sun, using appropriate sunscreens, 
and avoiding artificial sources of ultraviolet rays (7).

Identifying groups at risk and educating them about 
the early symptoms of skin cancer are among the most 
important ways to control and prevent it. Excessive 
exposure to sunlight is the leading cause of skin cancer, 
so understanding factors that influence skin cancer 
prevention behaviors is crucial for planning effective 
health education to promote these behaviors (5).

Research indicates that theory-based approaches rooted 
in behavior change patterns are often used to assess factors 
related to diseases or educational interventions. Fear 
motivation theories are useful in encouraging individuals 
to adopt healthy and appropriate behaviors. The extended 
parallel process model (EPPM), which draws on fear 
motivation theories, is a theoretical framework for behavior 
change. This model, initially proposed by Kim Waite in 
1992, continues to be the main theoretical framework for 
behavior change. It suggests that when people perceive a 
threat, they are motivated to take action to reduce their 
fear. Fear can lead to adaptive behaviors to manage risk 
but can also result in maladaptive actions to cope with 
fear. The model proposes that a person is motivated by 
a fear message, and two cognitive evaluation processes 
are triggered. People start evaluating the effectiveness of 
strategies to deal with that disease if they believe that they 
are at risk of a particular disease (assessing the threat). In 
this situation, the possibility of changing people’s attitudes 
and behavior is more likely (8-10). The theoretical 
framework of this model is based on the idea that people 
choose between two ways of dealing with a risky situation 
based on their self-efficacy and the perceived threat. The 
first one is risk control, which enables a person to take 
proactive measures to mitigate the risk, and the other one 
is fear control, which leads a person to adopt a passive 
approach and avoid preventive actions altogether (11).

The current study investigates factors influencing 
preventive behaviors related to skin cancer among 
individuals over 20 in northeastern Iran. This region has a 
high rate of employment in agriculture, and, to the best of 
our knowledge, no such study has been conducted in this 
area so far. Considering the significance of the disease and 
its impact on the quality of life of those affected, as well 
as the high costs associated with its treatment, this study 
will use an EPPM to explore determinants of preventive 
behaviors. 

Materials and Methods 
Study Design and Setting
This cross-sectional study was performed in 2023 among 
individuals aged 20 and older in Gonabad, a city in the 
eastern Razavi Khorasan province in the northeast of Iran. 
Individuals were selected based on the stratified sampling 
strategy. The city’s six healthcare centers were considered 
separate strata. The population covered by each center 
was determined, and individuals were randomly selected 
from each stratum. Only those who met the eligibility 
criteria, including people between 20 and 65 who lived in 
Gonabad for at least one year, were literate, and had no 
cancer, participated in the study. On the other hand, the 
incomplete questionnaire was considered the exclusion 
criterion. 

The sample size was determined to be 502, taking into 
account a type I error of 0.05, a test power of 0.9, and an 
effect size of E = 0.125 (10). Considering a 10% attrition 
rate, the sample size was increased to 553. 

Data Collection Tool and Technique
A demographic questionnaire, including information 
about age, gender, marital status, education level, residence, 
and occupation, was used to gather the necessary data. In 
this study, a researcher-created questionnaire grounded 
in the EPPM was utilized to examine factors influencing 
behaviors for skin cancer prevention, inspired by a similar 
study. The questionnaire consisted of various aspects of the 
EPPM that were scored based on a 5-point Likert-type scale, 
ranging from 1 to 5, indicating complete disagreement and 
indicating complete agreement, respectively. Specifically, 
the questionnaire consisted of 3 questions for perceived 
sensitivity and severity, as well as 9 and 8 items for self-
efficacy and perceived response efficiency, respectively. In 
addition, 4, 6, 15, and 5 questions were related to defensive 
avoidance, fear, behavioral intention, and actual behavior, 
respectively. It is worth noting that the “fear” construct 
questions were rated on a 6-point Likert-type scale, with 
1 and 6 representing “not at all” and “very much”. To 
ensure the validity, the questionnaire was administered to 
a minimum of 10 individuals from the target population 
to assess its face validity. Additionally, the questionnaire 
was distributed to 10 health education experts to evaluate 
the content validity. Finally, the reliability was assessed 
using Cronbach’s alpha method and a test-retest with a 
time interval of 2 weeks (10). In this study, Cronbach’s 
alpha was between 0.603 and 0.909.

To adhere to ethical standards, the research was 
initiated only after fulfilling all legal requirements and 
obtaining the ethical code (IR.GMU.REC.1401.071) from 
Gonabad University of Medical Sciences. Participation in 
the study was voluntary, and all participants were fully 
informed and aware of the details. Before the involvement 
in the study, they were kindly asked to provide their oral 
consent. Moreover, participants were aware they could 
withdraw from the study at any time, and it was stressed 
that all collected information would remain confidential. 
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It should be noted that the questionnaires were completed 
by several researchers.

Statistical Analysis
The obtained data were statistically analyzed using SPSS 
software, version 16.0. The study assessed the normality 
of quantitative variables using the Kolmogorov-Smirnov 
test and skewness and kurtosis values. Frequencies and 
percentages were used to describe qualitative variables. 
The EPPM components were normally distributed and 
described using means and standard deviations (SD), 
while age was non-normal and described using medians 
(1st and 3rd quartiles). The Pearson correlation test 
was utilized to examine the relationship between EPPM 
components and skin cancer preventive behaviors. 
Hierarchical linear models were employed to identify 
predictors of intention and behaviors related to skin 
cancer prevention. To control for potential confounding 
variables, individual characteristics were entered in Block 
1, and EPPM components were entered in Block 2 of the 
model. The assumptions of linear regression, including 
normality, homoscedasticity, and independence of 
residuals, were assessed using the Kolmogorov-Smirnov 
test, standardized residuals versus predicted values, and 
residual time series plots. Multicollinearity was checked 
using the variance inflation factor. A two-tailed P-value of 
less than 0.05 was considered statistically significant.

Characteristics of Participants 
The complete data of 500 Iranian people were analyzed in 
this study. The median age of the participants was 29.00 
(1st quartile = 22.00, 3rd quartile = 41.00), ranging from 20 
to 65 years old. Table 1 provides the other characteristics 
of the participants.

Prevalence of Skin Cancer Preventive Behaviors 
Our findings demonstrated that 21.8% (95% confidence 
interval [CI]: 18.3%–25.7%) of the participants always or 
often followed all recommended skin cancer preventive 
behaviors. Nearly 62.2% (95% CI: 57.7%–66.5%) of them 
always or often used sunscreen. In addition, 51.8% (95% 
CI: 47.3%–56.3%) utilized a hat, and 63.4% (95% CI: 
59.0%–67.4%) wore long-sleeve clothes when exposed 
to the sun for more than 2 hours a day. Further, 51.4% 
(95% CI: 46.9%–55.9 %) avoided sun exposure during 
peak heat hours. Lastly, 67.6% (95% CI: 63.3%–71.7 %) of 
participants sought medical attention when they noticed 
suspicious symptoms on their skin (Table 2).

The Pearson correlation test showed a significant 
correlation between all the EPPM components and the 
intention to protect against skin cancer. Furthermore, 
there was a significant correlation between all the EPPM 
components and skin cancer preventive behaviors, except 
for defense avoidance (P = 0.09, Table 3). 

Predictors of the Intention and Behaviors to Protect 
Against Skin Cancer
Based on the results of the hierarchical regression model, 
two individual characteristics, lower age (beta = -0.132, 
t = - 2.954, P = 0.003) and female gender (beta = 0.179, 
t = 4.028, P < 0.001), had a significant positive correlation 
with the intention to protect against skin cancer. The 
first step of the model explained 5.8% of the variance 
(adjusted R2 = 0.058, Table 4, Model I, step 1). In the 
second step, four components of the EPPM (perceived 
response efficacy [beta = 0.161, t = 11.738, P < 0.001], fear 
[beta = 0.090, t = 2.665, P = 0.008], perceived self-efficacy 
[beta = 0.082, t = 3.946, P < 0.001], and perceived severity 
[beta = 0.043, t = 0.023, P = 0.023]) were identified as the 
most significant predictors of intention to protect against 
skin cancer. According to the results, a 1 SD change in 
perceived response efficacy, fear, perceived self-efficacy, 
and perceived severity was linked to a change of 0.161, 
0.090, 0.082, and 0.043 SDs in intention, respectively. The 
inclusion of these components in the model increased 
the explained variance to 48.9%, which was statistically 
significant (adjusted R2 = 0.489, ∆F = 70.326, P < 0.001, 
Table 4, Model I, step 2). 

Moreover, the regression model revealed that college 
educational level (beta = 0.133, t = 2.861, P = 0.004) and 
female gender (beta = 0.113, t = 2.512, P = 0.012) were 
significantly positively correlated with skin cancer 

Table 1. Characteristics of the Study Participants

Characteristics N (%)

Gender

Male 183 (36.6)

Female 317 (63.4)

Marital status

Married 270 (54.0)

Single 195 (39.0)

Widowed 15 (3.0)

Divorced 20 (4.0)

Place of living

City 422 (64.4)

Village 78 (15.6)

Educational level

Primary or secondary 38 (7.6)

High school 108 (21.6)

Associate’s or bachelor’s degree 169 (59.2)

Master’s degree or higher 58 (11.6)

Job

Housewife 93 (18.6)

Employee 120 (24.0)

Student 87 (17.4)

Retired 19 (3.8)

Farmer 12 (2.4)

Unemployed 30 (6.0)

Other 139 (27.8)
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Table 2. Frequency Distribution of Skin Cancer Preventive Behaviors

Preventive Behaviors
Never/rarely Sometimes Often Always

N (%) N (%) N (%) N (%)

1. I use sunscreen when I am in the sun for more than 2 hours a day. 67 (13.4) 122 (24.4) 219 (43.8) 92 (18.4)

2. I wear a hat in the sun for more than 2 hours a day. 91 (21.8) 150 (48.2) 196 (87.4) 63 (12.6)

3. I wear long-sleeved clothes in the sun for more than 2 hours a day. 67 (15.4) 121 (24.2) 227 (45.4) 90 (18.0)

4. I avoid exposure to the sun during the peak hours of heat (10 am to 4 pm). 97 (4.4) 146 (29.2) 181 (36.2) 76 (15.2)

5. I refer to a doctor if I see any suspicious symptoms on my skin. 56 (15.2) 106 (21.2) 217 (43.4) 121 (24.2)

Table 3. Mean, SD, and Correlations Between EPPM Components, Intention, and Behaviors Related to Preventing Skin Cancer

Variables Mean (SD)
Pearson Correlation Coefficients

1 2 3 4 5 6 7

1. Fear 16.36 (6.96) -

2. Perceived sensitivity 7.86 (2.57) 0.28** -

3. Perceived severity 11.71 (2.32) 0.09 0.27** -

4. Perceived self-efficacy 28.49 (3.83) 0.15** 0.16** 0.31** -

5. Perceived response efficacy 29.08 (5.01) 0.09 0.27** 0.38** 0.55** -

6. Defense avoidance 13.33 (3.31) 0.05 0.01 0.14** 0.24** 0.09* -

7. Intention 51.67 (10.22) 0.17** 0.27** 0.36** 0.49** 0.65** 0.13** -

8. Behavior 17.92 (3.43) 0.18** 0.14** 0.32** 0.45** 0.47** 0.07 0.66**

Note. SD: Standard deviation.
** Correlation is significant at P=0.01

Table 4. Predictors of the Intention and Behaviors for Skin Cancer Prevention Based on the Results of the Hierarchical Regression Analysis

Dependent Variable Predictors Beta SE t P Model Summary

Model I

Intention

Step 1

Age -0.132 0.038 -2.954 0.003
R2 = 0.068,

∆R2 = 0.068,
Adjusted R2 = 0.058,

∆F = 7.167,
P < 0.001

Gender: Female a 0.179 0.943 4.028  < 0.001

Educational level: College b 0.077 0.329 1.687 0.092

Place of living: City c -0.001 1.292 -0.006 0.995

Marital status: Married d -0.031 0.610 -0.701 0.483

Step 2

Fear 0.090 0.050 2.665 0.008

R2 = 0.050,

∆R2 = 0.432,
Adjusted R2 = 0.489,

∆F = 70.326,
P < 0.001

Perceived sensitivity 0.002 0.144 1.198 0.232

Perceived severity 0.043 0.158 2.285 0.023

Perceived self-efficacy 0.082 0.109 3.946  < 0.001

perceived response efficacy 0.161 0.085 11.738  < 0.001

defense avoidance 0.056 0.105 1.659 0.098

Model II

Behavior

Step 1

Age -0.045 0.013 -0.994 0.321
R2 = 0.039,

∆R2 = 0.039,
Adjusted R2 = 0.029,

∆F = 3.979,
P = 0.002

Gender: Female a 0.113 0.321 2.512 0.012

Educational level: College b 0.133 0.112 2.861 0.004

Place of living: Village c -0.007 0.440 -1.155 0.877

Marital status: Married d -0.029 0.208 -0.638 0.524

Step 2

Fear 0.058 0.020 2.977 0.003

R2 = 0.314,

∆R2 = 0.275,
Adjusted R2 = 0.298,

∆F = 32.584,
P < 0.001

Perceived sensitivity -0.069 0.056 -1.223 0.222

Perceived severity 0.185 0.062 2.970 0.003

Perceived self-efficacy 0.227 0.043 5.292  < 0.001

perceived response efficacy 0.184 0.033 5.541  < 0.001

defense avoidance -0.022 0.041 -0.537 0.592

Note. Beta, standardized coefficient; SE: Standard error; a Reference category: Male; b Reference category: High school or less; c Reference category = City; d 
Reference category: Single/widowed/divorced.
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preventive behaviors. The first step of the model explained 
2.9% of the variance (adjusted R2 = 0.029). In the second 
step of Model II, four components of the EPPM (perceived 
self-efficacy [beta = 0.227, t = 5.292, P < 0.001], perceived 
severity [beta = 0.185, t = 5.541, P = 0.003], perceived 
response efficacy [beta = 0.184, t = 5.541, P < 0.001], and 
fear [beta = 0.058, t = 2.970, P = 0.003]) were identified as 
the most significant predictors of skin cancer preventive 
behaviors. Each SD change in perceived self-efficacy, 
perceived severity, perceived response efficacy, and fear 
was associated with a change of 0.227, 0.185, 0.184, and 
0.058 SDs of behaviors, respectively. The inclusion of 
these components in the model increased the explained 
variance to 29.8%, which was statistically significant 
(adjusted R2 = 0.298, ∆F = 32.584, P < 0.001, Table 4, Model 
II, step 2, Figure 1, Table 4).

Discussion
This study employed a parallel process model to examine 
factors influencing skin cancer prevention behaviors 
in individuals over 20. The results confirmed that age, 
gender, and education level are positively and significantly 
correlated with participation in preventive measures 
behaviors. Fear, perceived severity, effectiveness of 
response efficiency, and self-efficacy were predictors of 
skin cancer prevention intention and behavior.

According to the study, preventive behaviors were 
low in the target group, with only 21.8% of people 
always performing such behaviors. Similarly, Mazloomy 
Mahmoodabad et al (10), Gould et al (12), and Carley and 
Stratman (13) reported a similar trend regarding the low 
adoption of preventive behaviors among students, adults 
in England, and non-farmers in skin cancer, respectively.

Based on the obtained results, the most commonly 
adopted skin cancer prevention behaviors were visiting a 
doctor when suspicious symptoms were observed on the 
skin (67.6%), wearing long-sleeved clothes when exposed 
to sunlight for more than two hours (63.4%), and applying 
sun cream (62.2%). The findings of a study conducted by 
Grandahl et al (14) Danish workers revealed that 34.5% 
used sunscreen outdoors, 25.3% wore brimmed hats, and 
4.4% wore long-sleeved shirts to protect themselves from 

skin cancer. In another study by Karimian Kakolaki et al 
(15), the most commonly adopted preventive measures 
were applying sunscreen cream and wearing a hat.

Some studies demonstrated that there are gender 
differences in intention and behavior. In the current 
study, it was found that women had more intention and 
adoption of skin cancer prevention behaviors, which 
is consistent with the results of a study conducted by 
Mazloomy Mahmoodabad et al (10). Additionally, 
the findings indicated that individuals at a young age 
had more behavioral intention to perform preventive 
behaviors, which is also in line with the findings of a study 
performed by Mazloomy Mahmoodabad et al (16).

The level of education is a crucial factor that affects 
the acceptance of preventive behavior in a target group. 
Kuter et al (17) and Chu and Liu (18) also observed that 
individuals with a university-level education were more 
likely to adopt such behavior. In other words, people with 
low education may be less likely to accept the behavior 
due to a lack of awareness and perceived sensitivity 
toward the consequences of the disease. To enhance risk 
understanding, it is recommended that researchers hold 
training sessions either in person or virtually.

It has been found that all constructs of EPPM theory 
have a positive and significant relationship with the 
intention to adopt preventive behaviors. Fear, perceived 
severity, self-efficacy, and perceived efficacy are the 
predictors of behavioral intention. Studies conducted 
by Wu et al (19),  Yoon et al (20) Constant et al (21) and 
Sharifi et al (22), using the EPPM for coronavirus disease 
19 (COVID-19), reported that self-efficacy, perceived 
severity, and fear in adopting prevention behaviors 
are effective constructs, which conforms to the results 
of the present study. Furthermore, the finding of Li et 
al (23) revealed that fear and perceived efficacy have 
an influential role in the adoption of colorectal cancer 
screening behavior. Based on the results of a study in 
northeastern Iran, an educational intervention based on 
the EPPM showed that self-efficacy, perceived efficacy, 
and knowledge predicted atherosclerosis prevention 
behavior in high school students, which corroborates the 
findings of the present study (22). A cluster randomized 

Figure 1. The Extended Parallel Process
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trial study aimed at preventing skin cancer in schools for 
adolescents demonstrated that self-efficacy was a predictor 
of preventive behavior (19).

Our findings confirmed that all constructs, except 
for defensive avoidance, had a positive and significant 
relationship with behavior. Fear, perceived severity, 
self-efficacy, and perceived efficacy were found to be 
predictors of adopting skin cancer prevention behaviors. 
Motayerzadeh et al (24) observed similar findings, 
indicating that people in the fear control stage perceive 
their efficacy as low and often view themselves as disabled 
in the face of illness, leading to the defensive avoidance 
stage. In this stage, people avoid thinking about the issue 
to maintain peace of mind.

In a study by Khezeli et al (25) on the adoption of 
preventive behaviors against COVID-19 among cancer 
patients, it was confirmed that fear and perceived severity 
were key predictors of such behaviors. It was further 
reported that people tend to assess the sensitivity and 
severity of a disease when faced with the risk factor. 
Understanding the severity of the disease and its potential 
impact can lead to an increase in fear, which can motivate 
individuals to take preventive measures. Therefore, it is 
recommended that fear be used as a motivational tool in 
health messages, along with emphasizing the effectiveness 
of such measures (26).

When individuals are confident in their abilities 
to adopt recommended behaviors and believe in the 
effectiveness of those behaviors in reducing the threat 
of skin cancer, they are more likely to take preventive 
action. This approach can help us reduce the risk factors 
associated with skin cancer. Therefore, it is advisable to 
design messages about skin cancer prevention in a way 
that highlights the effectiveness of adopting preventive 
behaviors rather than focusing on the threats posed by the 
disease. This approach can help individuals move toward 
the risk control stage and encourage them to adopt skin 
cancer prevention behaviors more effectively and quickly 
(24).

Limitations
Our study had limitations. This was a cross-sectional 
study, which suggests that an intervention and educational 
study should be designed and implemented, and a self-
report questionnaire was used in this study, which could 
lead to data bias. Although it was attempted to reduce the 
deficiencies with a full description of the research issue, 
it is recommended that future researchers examine the 
participants’ behavior by observation and trial or ask them 
to register their protective behaviors throughout the day 
in future studies.

Conclusion
The findings of this study revealed that fear, self-efficacy, 
perceived severity, and effectiveness of perceived 
efficiency are important factors to consider when 
designing a behavioral change program based on the 

EPPM. Accordingly, it is advisable to prioritize these 
elements when preparing such programs. To increase 
public awareness and sensitivity, educational programs 
based on this model should be community-oriented 
and supplemented with training sessions and mass 
media communication. This approach could positively 
encourage people to adopt preventive behaviors.
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