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Skin Cancer-Related Health Behavior

Interventions in the Context of the Health Belief

ABSTRACT

0z

Model

Saglik Inanc Modeli Kapsaminda Cilt Kanseri ve Iliskili Saglik
Davranisi Miidahaleleri

@ Burak Ahmet Celik?, @ Volkan Koc?

{stanbul Sabahattin Zaim University, Istanbul
?fstanbul Medeniyet University, {stanbul

The incidence of skin cancer is increasing around the world every year. Although there are many reasons for the
occurrence of skin cancer, UV radiation caused by sunlight is seen as the most important factor. Therefore,
reducing exposure to UV radiation should be a top priority for skin cancer prevention. In addition, different
demographic features also affect the amount of UV exposure. These include age, gender and professional groups.
On the other hand, people can be exposed to UV radiation voluntarily. Sunbathing or using tanning devices can
be shown as examples for this. For these reasons, interventions to reduce exposure to UV radiation should focus
on demographic features and the desire to tan. At the same time, it is emphasized in the literature that theory-
based and systematic interventions are more effective than others. In this context, we think that the Health Belief
Model, which is an effective psychosocial model for health behaviors, will be useful in developing sun protection
behaviors. In this review, interventions based on the Health Belief Model in the context of tanning behavior, age,
gender, and outdoor activities for the prevention of skin cancer and the improvement of sun protection behaviors
have been discussed.
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Cilt kanseri gorillme siklig tim dinyada her yil artmaktadir. Cilt kanserinin ortaya ¢ikmasinda bir¢ok neden
olmasina ragmen, giines 1ginlarinin neden oldugu UV radyasyon en 6énemli etken olarak goriilmektedir. Bu
nedenle, UV radyasyona maruz kalmanin azaltilmast, cilt kanserinin énlenmesi i¢in en énemli éncelik olmalidir.
Ayrica farkli demografik 6zellikler de UV maruziyet miktarin etkiler. Bunlar yas, cinsiyet ve meslek gruplarim
icerir. Ote yandan, insanlar gonillii olarak UV radyasyonuna maruz kalabilirler. Buna giineslenme veya
bronzlagma cihazlarini kullanma érnek olarak gosterilebilir. Bu nedenlerle UV radyasyonuna maruziyeti azaltmaya
yonelik miidahaleler demografik ézelliklere ve bronzlasma istegine odaklanmalidir. Ayn1 zamanda literatiirde
teoriye dayali ve sistematik miidahalelerin digerlerinden daha etkili oldugu vurgulanmaktadir. Bu baglamda saglik
davraniglan i¢in etkili bir psikososyal model olan Saglik inan¢ Modelinin giinesten korunma davraniglarinin
gelistirilmesinde faydali olacagini diistinmekteyiz. Bu derlemede, cilt kanserinin énlenmesi ve giinesten korunma
davraniglarinin iyilestirilmesi i¢in bronzlagsma davranigi, yas, cinsiyet ve agik hava etkinlikleri baglaminda Saghk
Inan¢ Modeli'ne dayali miidahaleler tartigilmistir.

Anahtar sézciikler: Cilt kanseri, melanom, UV radyasyon, saglik inan¢ modeli

Introduction

The incidence of skin cancer is increasing around the world every year (Bleyer et al. 2006). However, skin cancer
is a highly preventable disease, when necessary, precautions are taken (American Cancer Society 2021). It is
important to implement educational interventions to increase individuals' awareness about skin cancer and to
improve prevention behaviors (Malak et al. 2011, Lee et al. 2014, Brunssen et al. 2017, Heckman et al. 2017).
The use of theoretical knowledge is beneficial in the improving of these educational interventions (Glanz et al.
2008). The Health Belief Model, which is one of the deep-rooted theoretical approaches; is seen as a psychosocial
model that is effective in the prevention of diseases such as AIDS, breast cancer and tuberculosis and is widely
used to change harmful behaviors in terms of disease and to improve health behaviors (Champion and Skinner

Address for Correspondence: Volkan Kog, Istanbul Medeniyet University Department of Psychology, Istanbul, Tiirkiye
E-mail: kocvolkan@gmail.com
Received: 13.05.2022 | Accepted: 01.08.2022


https://orcid.org/0000-0001-7744-0459
https://orcid.org/0000-0003-4218-6555

Psikiyatride Giincel Yaklagimlar-Current Approaches in Psychiatry 84

2008). The current study aims to review the literature regarding skin cancer and the Health Belief Model that
has been published in recent years. In addition, it aims to make some recommendations for skin cancer
prevention interventions that can be carried out on the basis of the Health Belief Model and discuss these
interventions.

Skin Cancer

Types and Causes of Skin Cancer

There are two known types of skin cancer. Non-melanoma skin cancers, the most common type, are rarely fatal;
however, their treatment is painful and can cause skin disfigurement. They often appear on sun-exposed areas
of the body, such as the ears, face, neck, and forearms. They grow slowly and rarely spread to other parts of the
body. However, if left untreated, they can grow into areas close to the skin (American Cancer Society 2018).
Increased UV radiation levels due to decreasing latitude are associated with an increased incidence of non-
melanoma skin cancers (WHO 2017).

Melanoma, the other type of skin cancer, develops due to the uncontrolled growth of melanocyte cells that give
the skin its dark color. It can occur on any part of the body but is most common on the torso of men and the legs
of women. Other common areas are the face and neck areas. Melanoma is the leading cause of death from skin
cancer. Because if early diagnosis and treatment are not applied, it can spread to any part of the body (WHO
2017, American Cancer Society 2019b). Although the incidence of melanoma is lower than other types of skin
cancer, its incidence has gradually increased in the last 50 years (Berwick et al. 2016, WHO 2017).

Multiple atypical moles on the skin, blue or green eyes, blond or red hair, fair skin, old age, being male, history
of early or frequent sunburn cases, skin cancer in family history, living in low latitudes, and high exposure to
sunlight are risk factors for skin cancer (IARC Working Group 2012, US Department of Health and Human
Services 2014, WHO 2017, American Cancer Society 2019a).

Skin Cancer and UV Radiation

The most important risk factor for skin cancer is cumulative exposure to ultraviolet radiation (UV) caused by
the sun (Armstrong and Kricker 1993, Gandini et al. 2005, El Ghissassi et al. 2009, Parkin et al. 2011, Schmitt
et al. 2011). More than 80% of skin cancer cases are associated with prolonged exposure to UV radiation
(Armstrong and Kricker 1993, Parkin et al. 2011).

Symptoms such as tanning, redness, and sunburn on the skin are examples of short-term effects of UV radiation.
These are the acute responses of the skin to UV radiation (Hoénigsmann 2002). Prolonged exposure to UV
radiation causes skin cancer, as well as photoaging, which means premature aging of the skin and includes
blemishes, skin discoloration, and wrinkles (Peharda et al. 2007, IARC Working Group 2012). However, besides
its negative effects, sunlight also has positive effects on mood and vitamin D production (Rhodes et al. 2010, US
Department of Health and Human Services 2014). For this reason, public health experts recommend short-term
exposure to sunlight to provide adequate vitamin D levels (Rhodes et al. 2010).

The degree to which prolonged exposure to UV radiation increases skin cancer also depends on an individual's
skin type, amount and type of sun protection, frequency of sun exposure, and the age at which exposure occurs
(Walter et al. 1999, Diepgen and Mahler 2002, Dennis et al. 2008, Leiter and Garbe 2008, Rigel 2008, Levine et
al. 2013). Especially, exposure to UV radiation in early childhood, creates a potential lifetime risk for skin cancer
(Armstrong and Kricker 2001).

The ozone layer absorbs UV radiation from the sun; however, the absorption amount varies with time, location,
and weather conditions (Lucas and Ponsonby 2002). The depletion of the ozone layer in recent years seems to
cause an increase in the incidence of skin cancer (Schein et al. 1995, Lucas and Ponsonby 2002). Based on the
data from existing studies, it can be concluded that the incidence of skin cancer can be reduced by preventing
exposure to UV radiation (Armstrong and Kricker 1993, Armstrong and Kricker 2001, El Ghissassi et al. 2009,
Parkin et al. 2011).

Incidence of Skin Cancer

The incidence of skin cancer worldwide is increasing every year. One out of every three cancer cases is skin
cancer. Worldwide, there are 132 thousand melanoma skin cancers and 2-3 million non-melanoma skin cancers
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(Van Deventer and Sinclair 2017). Although it is known that the incidence of melanoma increases with age, skin
cancer is one of the most common types of cancer in adolescents and young adults (Wu et al. 2005, Bleyer et al.
2006, Weir et al. 2011). The incidence of skin cancer among young adults is increasing every year. However, this
increase is not as serious as in older individuals (Bleyer et al. 2006). Melanoma is one of the most common type
of cancer diagnosed among young adult women. It is more common among young adult women than among
young adult men (Wu et al. 2005). Its incidence is higher in women up to the age of 40 (Bleyer et al. 2006).
However, the incidence of skin cancer in men increases with age (Wu et al. 2005, American Academy of
Dermatology Association 2021). Overall, men are 40% more likely to be diagnosed with skin cancer than women
(Blashill et al. 2018). Although the incidence of melanoma is increasing each year among both women and men,
the death rate is increasing drastically only among men (Jemal et al. 2011; Jemal et al. 2013). Women have
higher survival rate (Bleyer et al. 2006) and men are 100% more likely to die from skin cancer than women
(Blashill et al. 2018).

The incidence of skin cancer among ethnic groups is associated with skin pigmentation (Bleyer et al. 2006). UV
radiation plays a smaller role in developing skin cancer in people with dark skin (Rouhani et al. 2010). In the
United States, the incidence of melanoma has been found to be lower among ethnic minorities (Blacks and
Hispanics) (Rouhani et al. 2008). In addition, Caucasians have a higher incidence of both melanoma and death
from melanoma (Bleyer et al. 2006). However, people with dark skin believe that they are less at risk for skin
cancer because of their skin type, and they exhibit less sun protection behaviors because of these beliefs (Buster
et al. 2012, Perez 2019). Because they do not exhibit protective behaviors, the incidence of skin cancer is
increasing among non-white people and moreover, lower survival is seen (Rouhani et al. 2008, Rouhani et al.
2010). Although in other ethnic groups, cases of melanoma occur at younger ages, it occurs with advancing age
in people with fair skin color (Wu et al. 2005, Bleyer et al. 2006).

Skin Cancer Related Behaviors

This section discusses why interventions targeting behaviors that may cause skin cancer should be theory-based.
In the following parts of the section, sun protection behaviors determined by health authorities are discussed.
Afterwards, sun protection behaviors were examined according to demographic features.

It is argued that the use of a theoretical basis in interventions for behavior change will have stronger effects
(Glanz et al. 2008). A theory provides a systematic view of behavior by identifying relationships between
variables to explain and predict health behaviors (van Ryn and Heaney 1992). Theories are useful in explaining
the psychological determinants of health behavior and in developing effective ways for behavior change.
Educational interventions based on theory are more effective in behavior change because they provide a solid
framework (Michie and Abraham 2004, Glanz et al. 2008, Fernandez-Morano et al. 2017).

Skin cancer is a highly preventable disease if detected in its early stages. In particular, the risk of skin cancer can
be prevented by reducing the amount of exposure to UV radiation. According to the American Cancer Society
(2021), more than 5 million skin cancer cases can be prevented each year if necessary precautions are taken
(American Cancer Society 2021). Therefore, it is necessary to develop theory-based interventions to increase sun
protection behaviors to prevent the emergence of skin cancer (Glanz et al. 2008, American Cancer Society 2021).

Individuals with a personal or family history of skin cancer and skin burns seem to have a higher level of
knowledge about the harmful effects of sunlight and skin cancer (Yurtseven et al. 2012, Kahraman et al. 2018).
Again, the level of knowledge among workers and farmers who are exposed to sunlight outdoors is higher
(Boztepe et al. 2014, Daghan et al. 2014). The level of knowledge is also higher among those living in coastal
areas, university graduates, and women (Cinar et al. 2009, Cinar et al. 2015, Ugurlu et al. 2016, Haney et al.
2018). Sources of information about sunlight and skin cancer are television, internet, newspapers, magazines,
family, school and friends (Kaymak et al. 2007, Yurtseven et al. 2012, Daghan et al. 2014, Ugurlu et al. 2016,
Terzi et al. 2017). However, although the media raises awareness, it is insufficient to create behavior change
(Terzi et al. 2017).

Educational interventions is one of the most important approaches to skin cancer prevention (Brunssen et al.
2017). They increase knowledge and raise awareness about the harmful effects of sunlight and sun protection
behaviors, and they are also effective in getting individuals to adopt protective behaviors (Malak et al. 2011, Lee
etal. 2014, Heckman et al. 2017). Educational interventions increase perceived severity, perceived susceptibility,
perceived benefits, self-efficacy and decrease perceived barriers (Mahler et al. 2003, Lee et al. 2014, Jeihooni and
Rakhshani 2018). Educational interventions increase the knowledge level of children and adolescents about the
harmful effects of sunlight, skin cancer, and sun protection behaviors (Balyaci et al. 2012, Stimen and Oncel
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2015). However, when planning behavior modification and prevention interventions, it should be noted that
their flexibility and individuality will increase their success (Ryan 2009, Jeihooni and Rakhshani 2018).

Reducing the amount of sun exposure, especially in childhood and adolescence, is very important in preventing
skin cancer in the later stages of life (Armstrong and Kricker 2001, Livingston et al. 2003). Preventive health
services related to skin cancer should also focus on children, and educational interventions should start in
childhood. Parents prefer sun protection practices that they prefer for themselves, for their children as well.
Therefore, it is also important to educate parents to prevent children from being exposed to the sun. As the
knowledge level of parents increase, the protective behaviors of the children also increase (Terzi et al. 2017). In
addition, besides the role of the family, play can be an important tool in adopting sun protection behaviors,
especially in children (Uslu et al. 2009).

Sun Protection Behaviors

In this section, recommended health behaviors to prevent skin cancer are mentioned. The most important of
the recommended practices for reducing exposure to UV radiation is to avoid sun exposure between 10:00 and
16:00 when the sunlight is most intense (National Cancer Institute 2016). It is better to plan outdoor activities
in the early and late hours of the day to reduce UV exposure (American Cancer Society 2021). Especially during
these hours, one should keep in the shade as much as possible during outdoor activities. However, being in the
shade alone cannot block all UV radiation and does not protect against scattered UV radiation (US Department
of Health and Human Services 2014). UV radiation is more intense in summer, at higher altitudes, at equatorial
latitudes, and in environments with reflective surfaces such as snow. In areas with these conditions, other sun
protection methods should be applied in addition to avoiding the sunlight (Kinney et al. 2000).

It is recommended to wear long trousers, long skirts, and long-sleeved shirts to adequately cover the torso and
legs to protect them from UV exposure. Dark, dry clothing made from tightly woven fabric provides more UV
protection. Also, in order to protect the head from UV radiation, wide-brimmed hats should be worn to keep the
face, ears, and neck in the shade. Wide-brimmed hats that are dark in color and made from tightly woven fabrics
similarly to clothing provide the best sun protection (US Department of Health and Human Services 2014,
American Cancer Society 2021, Centers for Disease Control and Prevention 2021). It is also recommended to
wear sunglasses for eye protection. Sunglasses that cover the eyes provide the best protection as they block the
UV radiation coming from the side (US Department of Health and Human Services 2014, American Cancer
Society 2021).

For sun protection, broad-spectrum and water-resistant sunscreens with a sun protection factor (SPF) of 15 or
higher should be used (IARC Working Group 2012, National Cancer Institute 2016, American Cancer Society
2021, Centers for Disease Control and Prevention 2021). Although sunscreens with low SPF and no broad-
spectrum protection can prevent sunburn, they do not provide adequate protection against premature skin aging
and skin cancer (Cancer Research UK 2021). Sunscreen should be applied to areas that will be exposed to sunlight
before going out. Also, sunscreen should be reapplied every two hours and after sweating or swimming (Centers
for Disease Control and Prevention 2021). However, the use of sunscreen alone is not effective in preventing
skin cancer (Cancer Research UK 2021). It is more effective when used together with other sun protection
treatments (US Department of Health and Human Services 2014, Cancer Research UK 2021). Unfortunately,
people who believe that sunscreen protects against skin cancer use other sun protection methods less and spend
more time in the sun. Therefore, these individuals are more likely to experience sunburn (IARC Working Group
2012). Moreover, sunscreen is mostly applied to the face area (Terzi et al. 2017). For these reasons, it is
important to provide asesss other sun protection methods as well as the use of sunscreen (US Department of
Health and Human Services 2014). People with a high socio-economic status, young people, women, people
living in the cities, people with fair skin, people with a history of sunburn and those who are with a higher
education level use sunscreen more (Cinar et al. 2009, Ilter et al. 2009, Terzi et al. 2017).

Sun Protection Behaviors and Age

Skin cancer is most common in men aged 50 years and older (American Academy of Dermatology Association
2021). Melanoma is more common in the head and neck areas, especially in older individuals (Bleyer et al. 2006).
With advancing age, the perceived threat of individuals also increases (Moradhaseli et al. 2019). Due to the
negative changes in the health of elderly individuals, their desire to protect their health may increase. Moreover,
they have more time to take care of their health (Carmel et al. 1996). They have more information about the
symptoms of overexposure to the sun, such as skin rash and swelling, pain and tingling, blistering, fever,
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headache and chills, dehydration, dizziness, and nausea (Jeihooni and Rakhshani 2018). Depending on these,
they may exhibit more sun-protective behavior (Carmel et al. 1994, Carmel et al. 1996).

The riskiest developmental periods for skin cancer are adolescence and young adulthood (Armstrong and Kricker
2001, Bleyer et al. 2006). Because children, adolescents, and young adults spend most of their time in the sun,
they are exposed to more UV radiation, intentionally or unintentionally (Carmel et al. 1994, Coups et al. 2008,
Siimen and Oncel 2018). The most important reason for exposure to the sun, especially in childhood, is playing
games (Uslu et al. 2009). Exposure to UV radiation from an early age accumulates and increases the risk of
melanoma. Therefore, sun protection interventions should start in childhood (Whiteman et al. 2001, Lazovich
et al. 2010, Parkin et al. 2011, American Cancer Society 2021).

Adolescents and young adults are resistant to public health interventions (Carmel et al. 1994, McLoone et al.
2014, Eastabrook et al. 2018). They view the risk of skin cancer as distant from themselves, as skin cancer occurs
on average at the age of 50 or older (Bleyer et al. 2006, American Academy of Dermatology Association 2021).
Therefore, they may have a low-risk perception of developing skin cancer (Fernandez-Morano et al. 2014). In
particular, adolescents are less likely to take sun protection precautions compared to other age groups
(Dobbinson et al. 2008, Eastabrook et al. 2018).

Nevertheless, adolescents' attitudes towards both tanning and sun protection are positive. However, tanning
attitudes and sun protection attitudes are inversely related (Fernandez-Morano et al. 2017). Although they may
know about sun exposure and skin cancer, their proposed sense of immortality may be preventing them from
exhibiting protective behaviors (Davis et al. 2015).

Sunbathing and indoor tanning rates are high among adolescents and young adults (Heckman et al. 2008, Cinar
et al. 2009). Young people are at risk for skin cancer later in life due to prolonged exposure to UV radiation and
multiple sunburns (Livingston et al. 2003, Fernandez-Morano et al. 2017). Indoor tanning may be associated
with external factors among adolescent girls, young adult women, and LGBT individuals (Blashill et al. 2018).
Tanning activities can lead to addiction, especially in adolescent girls (Eastabrook et al. 2018). However, repeated
use of indoor tanning in adolescence and young adulthood increases the risk of melanoma (Veiergd et al. 2010).
In parallel with this information, it has been reported that melanoma is more common among women between
the ages of 15 and 29, especially in the torso (Bleyer et al. 2006).

Adolescents and young adults believe that tanned skin is more attractive (Jackson and Aiken 2000). They think
that sunbathing will improve their physical appearance (Jackson and Aiken 2000, Eastabrook et al. 2018). and
report increased self-confidence and peer interest after tanning (Eastabrook et al. 2018). Norms about peers are
stronger indicators of adolescent behavior than norms presented by the media (Jackson and Aiken 2000). It is
also important to educate the family to increase the sun protection behaviors of adolescents (Filiz et al. 2006,
Terzi et al. 2017, Kahraman et al. 2018).

Sun Protection Behaviors and Gender

There are gender differences in the duration of exposure to sunlight and protective behaviors (American Cancer
Society 2021). Women have a positive attitude towards tanning and prefer indoor tanning more (Heckman et
al. 2008, Bruce et al. 2017, Gambla et al. 2017, American Cancer Society 2021). Especially in adolescence and
young adulthood, the frequency of tanning was found to be higher in White women (Veiergd et al. 2010, Gambla
etal. 2017, Eastabrook et al. 2018). Moreover, although women have adequate knowledge about the health risks
of sun exposure, they adopt tanning behavior because it increases their self-esteem, makes them look and feel
better (McDaid and Melby 2020). Therefore, young women have a higher risk of disease than younger men.

Although women exhibit more tanning behavior than men, men show more high-risk tanning behaviors (Cercato
et al. 2015, Gambla et al. 2017, Stele et al. 2019). This may be due to activity differences. Although women
exhibit more sunbathing behavior at a younger age, their sun protection behavior is more frequent than men's,
and men who work outdoors are more likely to be exposed to lifetime sunlight (Bleyer et al. 2006, US Department
of Health and Human Services 2014, Auerbach et al. 2018, Jeihooni and Rakhshani 2018, American Cancer
Society 2021).

There were also observed differences in sun protection behaviors between genders (American Cancer Society
2021). Women who are aware of the benefits of sun protection have more sun protection behaviors (Auerbach
et al. 2018). Women are more likely to use sunscreen, seek shade, and use protective clothing than men (Cercato
etal. 2015, Stele et al. 2019, American Cancer Society 2021). In fact, about half of the women who sunbathe also
exhibit sun protection behavior at the same time (Jackson and Aiken 2000). This is related to appearance, as in
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sunbathing behavior (Heckman et al. 2008, Bruce et al. 2017, Blashill et al. 2018). The most important reasons
for women to be protected from the sun are to prevent sunburns and skin cancer (Auerbach et al. 2018).

Men need more information about sun protection behaviors (Mirzaei-Alavijeh et al. 2020). Due to normative
influences, they may have a negative attitude towards the use of cosmetics (Skiveren et al. 2010). For example,
they may view behaviors such as wearing protective clothing or using sunscreen as feminine (Lee et al. 2014). In
addition, men are less likely to do skin self-examinations than women. Men are less likely to take early action
because they perform a lower level of skin self-examination, and therefore their rate of being diagnosed may be
increasing (Kasparian et al. 2009). Among men, those who develop melanoma in the head and neck region have
the worst survival rates (Bleyer et al. 2006).

However, when compared to men, it is seen that women are more knowledgeable about skin cancer in accordance
with the literature (Kaymak et al. 2007, Cinar et al. 2009, Ugurlu et al. 2016, Terzi et al. 2017, Kahraman et al.
2018). In both adolescence and adulthood, women's sun protection behaviors are higher than men’s (Uysal et al.
2004, Cinar et al. 2009, Aygiin and Ergiin 2016). Also, women more often wear sunglasses (Cinar et al. 2009). As
a sun protection precaution, both genders prefer not to go out during the riskiest hours (Cinar et al. 2009,
Yurtseven et al. 2012). However, as age increases, men also exhibit more sun protection behavior and the
differences between the genders decrease (Carmel et al. 1994).

Sun Protection Behaviors and Outdoor Activities

Outdoor workers are exposed to higher doses of UV radiation than people working indoors (Horsham et al.
2014). Working outdoors causes a great risk of skin cancer as it causes exposure to high levels of UV radiation
(Armstrong and Kricker 1993, Parkin et al. 2011, Schmitt et al. 2011). From most to least, professions that are
exposed to high levels of sunlight can be listed as construction workers, farmers, and the service sector (CAREX
Canada 2022).

Farmers are more exposed to sunlight due to their profession (Jeihooni and Rakhshani 2018). Farmers exposed
to sunlight for a long time do not take adequate protective precautions. While most are aware of the importance
of sun protection, they lack protective behaviors or equipment (Daghan et al. 2014). Cultural beliefs may have
an impact on the adoption of sun protection behaviors (Malak et al. 2011). However, most farmers are aware
that hours of intense sunlight are dangerous. Accordingly, they show less activity during the hours of intense
sunlight. Even if they are outside during these hours, they prefer to stay in the shade (Daghan et al. 2014).

Farmers use hats and long clothes more frequently as sun protection behavior (Daghan et al. 2014). They also
use long-sleeved clothing for protection from external factors such as dust and insects, apart from sun protection
behavior (Malak et al. 2011). The use of hats varies from region to region. In some regions, scarves are used
instead of hats (Daghan et al. 2014). The use of gloves and umbrellas was found to be high among farmers (Malak
etal. 2011, Daghan et al. 2014). There may be reasons for preferring the use of umbrellas because they are easy
to use, easy to carry, and culturally accepted (Malak et al. 2011, Jeihooni and Rakhshani 2018). The least
common behavior of farmers is using sunscreen (Malak et al. 2011, Daghan et al. 2014).

Interventions to prevent skin cancer increase farmers' knowledge and awareness of sun protection behaviors.
Farmers with increased awareness get more physician checks (Malak et al. 2011). The structures of the Health
Belief Model seem to have a positive effect on farmers (Moradhaseli et al. 2019). In relation to the concept of
self-efficacy, if farmers believe that they can protect themselves from the sun, they may exhibit more protective
behavior (Jeihooni and Rakhshani 2018, Moradhaseli et al. 2019).

Despite the fact that most workers work during the hours when UV radiation is intense, very few take
precautions to protect themselves from the sun. As a result, almost half of them have sunburns (Lee et al. 2014).
Although outdoor workers have knowledge about the harm of sunlight, their level of knowledge about the factors
that increase the risk of skin cancer is low. The level of knowledge about sun protection behaviors is not
sufficient. Outdoor workers know the importance of protection, but they do not know how to protect it (Boztepe
et al. 2014).

The least preferred method of sun protection among outdoor workers is to wear long clothes (Boztepe et al.
2014). Some studies with workers are also consistent with this finding. Workers do not know that it is necessary
to wear wide-brimmed hats to protect themselves from the sun, and thus the use of hats is low among workers.
The vast majority of outdoor workers do not use sunscreen (Dag and Hisar 2016). However, the use of sunscreen
is common among cleaning workers, and workers mostly apply sunscreen to their faces (Boztepe et al. 2014).
Increasing self-efficacy in workers, similar to farmers, provides that protection behaviors are exhibited more
(Nahar et al. 2013). For example, the increase in self-efficacy increases the use of sunscreen (Lee et al. 2014).
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Sun Protection Behaviors and Other Factors

People with low socio-economic status and inadequate healthcare are both more likely to exhibit behaviors that
increase their risk of skin cancer and are less likely to survive after being diagnosed with skin cancer (Bruce et
al. 2017, American Cancer Society 2021). As the socio-economic level rises, the rate of sun protection behaviors
of the participants also increases (Aygin and Ergiin 2016, Terzi et al. 2017, Kahraman et al. 2018). Low socio-
economic status may be associated with the cost of sun protection equipment (Uysal et al. 2004, Daghan et al.
2014) and this may be a perceived barrier to health behavior.

The education level of individuals affects the exhibit of sun protection behaviors (Jeihooni and Rakhshani 2018).
As the education level of individuals increases, so does their knowledge of skin cancer and sun protection
behaviors (Cinar et al. 2009, Uslu et al. 2009, Terzi et al. 2017, Kahraman et al. 2018).

Skin Cancer Related Social and Cultural Factors

Finally, in this section, social and cultural factors that are outside of demographic factors and affect sun
protection behaviors are mentioned. As noted above, reducing the amount of sun exposure during childhood
and adolescence is critical to preventing skin cancer in the later stages of life (Armstrong and Kricker 2001,
Livingston et al. 2003). The most common source of information on sun protection behaviors is the family
(Kaptanoglu et al. 2012, Siimen and Oncel 2015, Bruce et al. 2017, Siimen and Oncel 2021). Therefore, it is
important to educate parents to prevent children and adolescents from being exposed to the sun. Indeed, it was
found that as the knowledge level of the parents increased, the protective behaviors of the children also increased
(Terzi et al. 2017, Siimen and Oncel 2020a).

Family-related factors are major predictors of both tanning and sun protection behaviors. Children whose
parents exhibit tanning behavior, exhibit more tanning behavior and less sun protection behavior (Manne et al.
2011, Mayer et al. 2011, Kaptanoglu et al. 2012). Social support of the family affects the exhibit of sun protection
behaviors (Pearlman et al. 2021). Parents need more information about sun protection behaviors (Kaptanoglu
etal. 2012). Therefore, it is important to educate both parents and their children about the precautions they can
take to protect themselves from the sun (Filiz et al. 2006, van Osch et al. 2008, Terzi et al. 2017, Kahraman et
al. 2018). Considering that they can be role models for children, teachers, together with the family, can play a
role in the adoption of sun protection behaviors by children (Stimen and Oncel 2020b).

Peer norms predict both tanning behavior and sun protection behaviors (Mayer et al. 2011, Holman et al. 2013,
Starfelt Sutton and White 2016, Pearlman et al. 2021). Peer norms are stronger than norms from the fashion
and film industries and can cause adolescents to exhibit risky behavior (Jackson and Aiken 2000). Despite all
this, peer norms and social support may play an important role in displaying protective behaviors in adolescents
(Starfelt Sutton and White 2016, Pearlman et al. 2021).

On the other hand, beliefs about the effectiveness of a behavior are influenced by social norms (Rosenstock
1974). Among these social norms, beliefs about appearance are the strongest predictors of tanning behaviors
(Bruce et al. 2017, Heckman et al. 2017, Blashill et al. 2018). Social norms regarding the belief that tan provides
an attractive, healthy, and self-confident appearance increase motivation to tan (Jackson and Aiken 2000,
Branstrém et al. 2010, Blashill et al. 2018). People think that tanning makes them feel better and makes them
look better (Stele et al. 2019). Especially in adolescents and young adults, tanning is strongly associated with
concerns about attractiveness rather than the risks of UV exposure (Jones and Leary 1994, Shoveller et al. 2003).
However, it should be noted that in this study, studies involving norms related to appearance were conducted
in Western Societies. Therefore, the social norms associated with having a tan may not be valid globally.

Finally, media is also an important predictor of physical appearance (Ferndndez-Morano et al. 2017, Blashill et
al. 2018). Celebrity tanning causes individuals to adopt tanning behavior (Holman and Watson 2013, McDaid
and Melby 2020). At the same time, media coverage of skin cancer and tanning increases human knowledge
about the dangers of UV exposure (Jalleh et al. 2008). Because the media is the most frequently used source of
information about the harm of sunlight (Kaymak et al. 2007, Daghan et al. 2014).

The Health Belief Model

Health behavior is defined as behavior related to the protection and improvement of one's health, including
cognitive and emotional characteristics such as beliefs, values, expectations, motives, and perceptions (Gochman
1982, Gochman 1997). The ultimate goals of health education programs are positive and conscious changes in
health behavior. One of these programs, the Health Belief Model, was developed to prevent serious diseases and
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explains the reason people do not participate in diagnostic programs (Rosenstock 1974, Champion and Skinner
2008). It is concerned with the current behavior of healthy individuals rather than their past story (Rosenstock
1974). It is widely used in the development and practice of health interventions (Champion and Skinner 2008).
The model consists of perceived severity, perceived susceptibility, perceived barriers, perceived benefits, and
cues to action. All these constructs predict health behavior at a similar level (Rosenstock 1974). Self-efficacy was
added to the model later (Rosenstock et al. 1988).

Perceived susceptibility is the individual's belief in the possibility of getting a disease. When individuals think
that they are susceptible to the disease, they are more likely to adopt the health behavior (Rosenstock 1974,
Champion and Skinner 2008). Perceived susceptibility may not be a strong predictor of health behavior on its
own (Carmel et al. 1996). In order for it to be a stronger predictor, perceived severity should also be high
(Champion and Skinner 2008).

Perceived severity is the individual's belief in the severity of the diseases and its negative consequences. If people
perceive that the negative consequences of the disease are serious, the probability of changing their behavior to
avoid these consequences increases (Rosenstock 1974, Champion and Skinner 2008). Perceived severity includes
assessments of medical outcomes such as disability, pain, death, and social outcomes such as work, family life,
and social relationships (Rosenstock 1974). It appears that educational interventions are effective in increasing
perceived severity (Jeihooni and Rakhshani 2018). For example, people who are informed about the harmful
effects of sunlight exhibit more sun protective behavior (Jeihooni and Rakhshani 2018, Stgle et al. 2019).
Perceived threat is the combination of perceived severity and perceived susceptibility. When the perceived threat
is high, the predictive effect of the perceived benefits and barriers is also high (Champion and Skinner 2008).

Perceived benefits are beliefs about the possible benefits of health behavior that reduce the perceived threat of
diseases (Rosenstock 1974, Champion and Skinner 2008). Even if individuals perceive a high level of threat to a
health condition, they will not exhibit health behavior unless they see the behavior as potentially beneficial
(Champion and Skinner 2008).

Perceived barriers are beliefs about the possible costs of health behavior (Champion and Skinner 2008). Negative
aspects of behavior can prevent behavior by creating avoidance motives. However, even if the individual believes
that health behavior is effective in reducing the threat of diseases, it may also be viewed as inappropriate,
uncomfortable, expensive, unpleasant, painful or embarrassing (Rosenstock 1974). Therefore, when a behavior
is objectionable to the individual, this behavior may be perceived as a barrier even if it is a protective action
(Champion and Skinner 2008).

Perceived barriers and perceived benefits are the strongest predictors of behavior change (Carmel et al. 1994,
Champion and Skinner 2008, Carpenter 2010). For a health behavior to occur, perceived susceptibility and
severity (i.e., perceived threat) must be high, and the perceived benefits must outweigh the perceived barriers
(Rosenstock 1974, Champion and Skinner 2008). However, when perceived barriers are low, perceived threat
may not necessarily be high (Champion and Skinner 2008).

Cues to action are bodily (internal) and environmental (external) stimuli that serve as cues or triggers for health
behavior to occur (Rosenstock 1974, Champion and Skinner 2008). It is a provocative event that drives the
combination of other constructs of the Health Belief Model to result in behavior. For instance, it can be in the
form of an internal stimulus from the body, such as experiencing pain, or an external stimulus, such as a
physician’s advice, the media, and friends (Rosenstock 1974). In situations where perceived threat and perceived
benefit are high and perceived barriers are low, cues to action can have an impact on behavior change even with
low stimuli (Rosenstock 1974, Champion and Skinner 2008). For example, even an informative poster can be
enough to make behavioral change happen. But the effects of cues to action may be forgotten over time, and
they may have little internal importance (Rosenstock 1974).

Self-efficacy is the individuals' confidence that they can successfully perform a health behavior. For behavior
change to be successful, individuals must have the self-efficacy to overcome perceived barriers (Champion and
Skinner 2008). It is necessary not only for changing behavior but also for maintaining health behaviors
(Rosenstock et al. 1988, Jackson and Aiken 2000). In addition, it was found that self-efficacy increased with age
and education level (Stgle et al. 2019).

According to the Health Belief Model, apart from the structures mentioned above, demographic and psychosocial
variables can also affect the individual's perceptions (Rosenstock 1974, Champion and Skinner 2008). They serve
to condition individual perceptions and perceived benefits (Rosenstock 1974). For example, education level
indirectly causes behavioral changes by affecting the structures of the model (Champion and Skinner 2008). As
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the level of education increases, protective behaviors also increase (Filiz et al. 2006). The role of gender and age
also have an impact on health behavior. For example, sunbathing behaviors are exhibited more by young
individuals and women than in older individuals and men (Skiveren et al. 2010, Cercato et al. 2015, Aygiin and
Ergiin 2016). Finally, cultural beliefs also affect sun protection behaviors (Jeihooni and Rakhshani 2018).

According to the Health Belief Model, if individuals perceive that they are susceptible to the disease, that the
disease has serious consequences, that the benefits of preventive behavior are high and that the barriers are few,
if there are clues in the environment that can motivate the individual, and if they feel confident that they can
perform the behavior, they are likely to exhibit health behavior (Rosenstock 1974, Champion and Skinner 2008).

Sun Protection Behaviors and The Health Belief Model

In this section, sun protection behaviors are discussed in the context of the Health Belief Model. Firstly,
perceived susceptibility to skin cancer and photoaging is associated with sunscreen behavior (Jackson and Aiken
2000). People with lighter skin types have a higher perception of sunlights, and they avoid sunbathing and
tanning (Aygiin and Ergiin 2016, McDaid and Melby 2020). On the other hand, people with dark skin may
deliberately tan more, thinking that their skin type is protecting them (McDaid and Melby 2020). Especially
people with a history of sunburn exhibit more sun protection behaviors (Moradhaseli et al. 2019, Stgle et al.
2019). In fact, it is indicated that the prevention of sunburn is a more important reason for sun protection than
the prevention of skin cancer as sunburn occurs in a shorter term than skin cancer (Auerbach et al. 2018).
However, the relationship between perceived susceptibility and sun protection behaviors is weak (Carmel et al.
1996, Branstrém et al. 2010).

Perceived severity of skin cancer is a determinant of sun protection behaviors (Moradhaseli et al. 2019, Stgle et
al. 2019). It is also the structure that has the lowest effect on sun protection behaviors among the Health Belief
Model structures. Because although people believe in the severity of skin cancer, if they think that they are not
susceptible to skin cancer, they may not exhibit health behavior (Champion and Skinner 2008). For example,
Hispanics believe that dark skin type protects them against the harmful effects of the sun. Therefore, perceived
susceptibility among Hispanics is low, and they are not concerned with the negative consequences of skin cancer
(Esquivel 2020). On the other hand, although people may know the importance of sun protection, they may not
know how to protect themselves (Boztepe et al. 2014). In both cases, people need to be more informed about the
serious consequences of skin cancer so that sunscreen behavior can be exhibited (Mahler et al. 2003, Moser

2011).

Perceived benefits are associated with sun protection behaviors (Jackson and Aiken 2000, Moradhaseli et al.
2019). People use sun protection precautions more when they realize that sun protection reduces skin cancer
and will benefit skin health (Rosenstock 1974, Heckman et al. 2017, Fernandez-Morano et al. 2017). Perceived
benefits of both tanning and sun protection are associated with UV exposure. Because in both cases, people care
about their appearance and health (Heckman et al. 2017). As a result of educational interventions, an increase
in the perceived benefits of sun protection behaviors were observed and sun protection behaviors were exhibited
more (Fernandez-Morano et al. 2017, Heckman et al. 2017).

Individuals' perceived barriers are the strongest predictors of sun protection behaviors (Fernandez-Morano et
al. 2017, Moradhaseli et al. 2019, Stele et al. 2019). Perceived barriers are negatively associated with sun
protection behaviors (Jackson and Aiken 2000). For example, people are aware of the benefits of protective
clothing but still use it infrequently (Nahar et al. 2013). The reasons for their infrequent use are that sun
protection equipment makes them feel uncomfortable, not trendy, costly, impractical, feminine, and hinders
outdoor activities (Nahar et al. 2013, Lee et al. 2014, US Department of Health and Human Services 2014,
Merino 2017, Moradhaseli et al. 2019, Stgle et al. 2019). In addition, people's desire to tan and the perceived
benefit of tanning are the strongest barriers to sun protection behaviors (Fernandez-Morano et al. 2017, Stele
et al. 2019). It has been found that reducing the barriers to sun protection behaviors and increasing their
perceived benefits increases sun protection and protective equipment use behaviors (Nahar et al. 2013, Jeihooni
and Rakhshani 2018, Pearlman et al. 2021). However, while the rewards of harmful behaviors such as
sunbathing, such as tanning, occur immediately, the negative consequences, such as skin cancer at later ages, is
another barrier to behavior change (Mahler et al. 2003).

Self-efficacy is an important predictor of sun protection behavior and is associated with higher frequency of sun
protection behaviors (Jackson and Aiken 2000, Myers and Horswill 2006, Manne et al. 2011, Auster et al. 2013,
Nahar et al. 2013, Lee et al. 2014, Jeihooni and Rakhshani 2018, Moradhaseli et al. 2019, Mirzaei-Alavijeh et al.
2020, Pearlman et al. 2021). Even alone, it significantly predicts sun protection behaviors (Jackson and Aiken
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2000, Myers and Horswill 2006, Manne et al. 2011). It is also strongly associated with the use of sunscreen (Lee
et al. 2014, Heckman et al. 2017).

Tanning Behavior and The Health Belief Model

In this part of the study, tanning behavior, one of the most important causes of skin cancer, was discussed in
the context of the Health Belief Model. The acute response of the skin to damage from UV radiation is called
tanning (Pedeux et al. 1998, Agar and Young 2005). Some people associate bronze skin with appearance and
health (Paul et al. 2008, Schneider and Kramer 2010, Holman et al. 2013). The desire to tan and be tanned is
strongly associated with appearance-related behaviors (Schneider and Kramer 2010, Fernandez-Morano et al.
2017, Blashill et al. 2018). In such a situation, beliefs about the benefits of looking tanning behavior may conflict
with sun protection messages. Perceived benefits of tanning behavior can result in an increase in UV exposure
in relation to perceived appearance (Heckman et al. 2017). Indeed, people with positive attitudes towards
tanning behavior spend more time in the sun (Ferndndez-Morano et al. 2017). In addition to beliefs about
appearance, some people believe that tanned skin protects against UV radiation and sunburns (Dennis and Lowe
2013, Esquivel 2020). This belief can also cause inadequate sun protection behaviors (Dennis and Lowe 2013).

Indoor tanning devices such as tanning booths, tanning lamps, and tanning beds used for tanning cause to
expose users to intense UV radiation (US Department of Health and Human Services 2014). These tanning
devices emit UV radiation are classified as carcinogenic (Parkin et al. 2011, Van Deventer and Sinclair 2017).
Continuous use of indoor tanning devices increases the risk of developing skin cancer (Lazovich et al. 2010, IARC
Working Group 2012, Van Deventer ve Sinclair 2017). Tanning beds can also indirectly increase the risk of skin
cancer by causing sunburns (Lazovich et al. 2010, Veiergd et al. 2010). Apart from skin cancer, it can also cause
wrinkles and premature skin aging, such as age spots (World Health Organization 2022). Unfortunately, people
give more importance to the short-term effects of tanning than the long-term consequences (Mahler et al. 2003,
Branstrém et al. 2010). For example, a quarter of people tan their skin before going on vacation (McDaid and
Melby 2020).

Indoor tanning is more common among adolescents, women and people with white skin (Heckman et al. 2008,
Gambla et al. 2017). Being tanned indoors from a young age (especially at the age of 35) increases the lifetime
risk of skin cancer (Lazovich et al. 2010, Veiergd et al. 2010, IARC Working Group 2012). It is an important risk
factor, especially in women younger than 45 years of age (Ting et al. 2007). Appearance, parents' expectations,
and peer actions are among the reasons for exhibiting tanning behavior (Paul et al. 2008). While health behaviors
for adults are more driven by attitudes and personal factors, the situation is different for adolescents (White et
al. 2015, Starfelt Sutton and White 2016). Positive attitudes towards tanning in adolescence are influenced by
social norms, peer groups, a perception of risk, and a lack of parental control (Ferndndez-Morano et al. 2017).

Discussion and Future Directions

The incidence of skin cancer is increasing every year in the World (Bleyer et al. 2006). Prolonged exposure to UV
radiation is the most important cause of skin cancer. Therefore, implementations to reduce exposure to UV
radiation are important for the prevention of skin cancer (Armstrong and Kricker 1993, Gandini et al. 2005, El
Ghissassi et al. 2009, Parkin et al. 2011, Schmitt et al. 2011). It is important to develop educational programs
that will increase knowledge and awareness about the harmful effects of UV radiation and sun protection
behaviors (Malak et al. 2011, Lee et al. 2014, Brunssen et al. 2017, Heckman et al. 2017).The use of theories in
the development of educational programs seems beneficial, and the Health Belief Model is also an important
psychosocial model that is widely used to prevent diseases, change harmful behaviors, and improve health
behaviors (Rosenstock 1974, Champion and Skinner 2008, Glanz et al. 2008). For this reason, we also see a
benefit from using the Health Belief Model to increase knowledge, awareness, and sun protection behaviors
about skin cancer. In addition, considering that behavior modification interventions that are flexible and
personalized are more successful, we think that it may be useful to consider different subgroups when planning
skin cancer-related interventions (Ryan 2009, Jeihooni and Rakhshani 2018). In this context, we believe that it
would be beneficial to include the structures of the Health Belief Model in the educational programs according
to the characteristics of these subgroups.

Future Directions for Tanning Behavior

Tanning behavior is largely about appearance and can make people feel more attractive and self-confident
(Jackson and Aiken 2000, Paul et al. 2008, Branstrém et al. 2010, Schneider and Kriamer 2010, Holman and
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Watson 2013, Fernandez-Morano et al. 2017, Blashill et al. 2018). Therefore, these perceived benefits of tanning
may outweigh the perceived benefits of sun protection behaviors, and protection may be a barrier to the
behavior. However, for health behavior to take place, the perceived benefits must outweigh the perceived
barriers (Rosenstock 1974). Thus, educational interventions that focus on beliefs about appearance should
include perceived benefits and barriers. Intervention programs should raise awareness of the perceived benefits
of tanning versus both the long-term harms of tanning and the benefits of sunscreen for skin cancer.

Indoor tanning behavior is an intentional tanning behavior rather than exposure. Therefore, the prevention of
indoor tanning behaviors should be a priority of health interventions. These interventions should focus on
increasing the perceived severity and perceived susceptibility (i.e., perceived threat) of photoaging and skin
cancer. Individuals can be informed about the dimensions of skin cancer risk according to their skin type. In
order to increase the perceived severity, the negative consequences of skin cancer that may affect the individual,
especially the results related to appearance, can be emphasized. Visual media can be used to help people
understand this threat. Photographs or posters about photoaging and skin cancer can be prepared. There are
findings that it is beneficial to use visual media to raise awareness and to support visual media with statistics
(McWhirter and Hoffman-Goetz 2016).

Adolescents and young adults who are vulnerable to peer norms may exhibit more tanning behavior to appear
attractive (Jackson and Aiken 2000, Branstrém et al. 2010, Blashill et al. 2018). At this point, it may be beneficial
to give education to adolescents together with their peer groups. In this way, peer groups can be educated about
the severity of the skin cancer. Thus, the norms of the appearance of peer groups can be changed and perceived
barriers to health behavior can be reduced. As a result, the effect of tanning norms may weaken among peer
groups who understand the severity of the disease. Moreover, the negative effects of peer norms on appearance
can be transformed into social support for protective behaviors as a result of educational interventions (Starfelt
Sutton and White 2016, Pearlman et al. 2021). In addition, interventions that will increase the self-efficacy of
the individual can be added to the programs in order to resist peer norms and exhibit protective behaviors in
individual interventions.

Finally, the impact of the media on health behaviors should be addressed another social norm that feeds beliefs
about appearance is the media (Ferndndez-Morano et al. 2017, Blashill et al. 2018). For most people the main
sources of health-related information are television and the internet (Kaymak et al. 2007, Yurtseven et al. 2012,
Daghan et al. 2014, Ugurlu et al. 2016, Terzi et al. 2017). Therefore, the negative impact of the media on
exposure to UV radiation must be reversed. The media should reduce the amount of information glorifying
tanning and include more messages about the dangers of skin cancer. Considering that information and
awareness are not at a sufficient level, the presence of public service announcements about skin cancer on the
Internet and on television may be effective.

Future Directions for Different Age Groups

Considering the information in the literature, when planning intervention programs, they should be adapted to
young and old individuals. Although skin cancer is most common in men over 50 years of age, it is also one of
the most common cancers among adolescents and young adults, and its incidence is increasing each year (Wu et
al. 2005, Bleyer et al. 2006, Weir et al. 2011, American Academy of Dermatology Association 2021). Therefore,
interventions related to skin cancer should start in childhood and adolescence (Armstrong and Kricker 2001,
Livingston et al. 2003). Unfortunately, adolescents and young adults exhibit less protective behaviors despite
having knowledge about skin cancer and sun protection behaviors (Uysal et al. 2004, Filiz et al. 2006, Ergin et
al. 2011, Ergiil and Ozeren 2011, Cinar et al. 2015, Senel and Siislii 2015, Yilmaz et al. 2015, Terzi et al. 2017,
Balci et al. 2018). Adolescents and young adults may view the negative consequences of skin cancer as distant to
themselves, since skin cancer is seen in later life and they have feelings of immortality (Bleyer et al. 2006, Davis
et al. 2015). However, it is hopeful that adolescents have positive attitudes towards sun protection behaviors
(Fernandez-Morano et al. 2017).

Informative interventions describing the cumulative effects of skin cancer may be beneficial to adolescents by
increasing perceived severity. Adolescents can be told that exposure to UV radiation at a young age can cause
photoaging and skin cancer in later years. This information should be supported by both visual and statistical
data. Presenting visual and statistical data will increase knowledge and awareness as well as increase the
perceived threat. (McWhirter ve Hoffman-Goetz 2016). However, children and adolescents may underestimate
the importance of a perceived threat because they have feelings of immortality. Therefore, rather than increasing
the perceived threat, interventions should be planned that will increase the perceived benefits of protection
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behaviors and reduce their perceived barriers. Sun protection behaviors should be made a routine part of daily
life for children and adolescents.

Adolescents and young adults often go outside during risky hours of UV radiation (Uysal et al. 2004, Cinar et al.
2015, Simen and Oncel 2015, Yilmaz et al. 2015). Perceived threats can be emphasized to increase protection
behaviors during risky hours. In addition, it may be more beneficial to teach protection behaviors such as
planning at less risky hours, using sunscreen and staying in the shade, and increase their perceived benefits.
Adolescents and young adults rarely wear long-sleeved clothing, long-brimmed hats, or umbrellas (Cinar et al.
2009, Yurtseven et al. 2012, Cinar et al. 2015, Siimen and Oncel 2015, Haney et al. 2016, Ugurlu et al. 2016,).
The fact that the use of these equipment is not attractive to young people can be seen as a perceived barrier.
Reducing perceived barriers may require interventions that will affect the wider community as well. Accordingly,
interventions should be applied to external factors such as family, peers, and the media, which determine the
norms related to looking attractive. For example, there should be more messages in the media that long-sleeved
clothing protects against skin cancer, and messages that are unfashionable should be reduced. Similarly, family
and peer groups should be informed about this issue, and the effect of norms should be reduced. Therefore,
group interventions may be beneficial. The family is the main source of information on sunbathing and sun
protection behaviors for children and adolescents (Kaptanoglu et al. 2012, Siimen and Oncel 2015, Bruce et al.
2017). Children are affected by the behavior of their parents, and they adopt these behaviors (Manne et al. 2011,
Mayer et al. 2011, Kaptanoglu et al. 2012). Therefore, educating parents about skin cancer and sun protection
behaviors is important for children and adolescents to exhibit health behaviors.

Use of sunscreen is common among adolescents and young adults, but still not sufficient (Uysal et al. 2004,
Ozuguz et al. 2014, Senel and Susli 2015, Ugurlu et al. 2016). Moreover, adolescents who use sunscreen do not
do this often enough (Cinar et al. 2015). Information on the correct use of sunscreen should be the basis of these
interventions. In addition, perceived benefits need to be increased and perceived barriers need to be reduced.
The difficult use of sunscreen seems to be the biggest barrier to using it. Practical methods can be developed to
reduce this. It may also be beneficial to increase self-efficacy to reduce barriers to sunscreen use. Thus, the
individual's confidence that they can fight the barriers in front of the behavior will increase. Finally, cues to
action can be used to increase repeated use. Similar interventions can be applied to the use of sunglasses.

Elderly individuals have low knowledge about skin cancer and very few preventive behaviors (Ergin et al. 2011,
Balci et al. 2018, Kahraman et al. 2018). The reason for this may be that the education level of older individuals
is lower than that of younger individuals (Terzi et al. 2017, Kahraman et al. 2018). Therefore, the priority of
interventions planned for elderly individuals should be to inform them about skin cancer and sun protection
behaviors and to raise awareness. As a result, educational interventions can give faster results, as older people
care more about their health than younger people and devote more time to their health (Carmel et al. 1996).

Future Directions for Different Gender Groups

There are differences in the exposure to UV radiation between men and women (American Cancer Society 2021).
While women's UV exposure is more related to appearance, men's UV exposure is related to working outdoors
and exhibiting fewer sun protection behaviors (Jackson and Aiken 2000, Branstrém et al. 2010, Cercato et al.
2015, Gambla et al. 2017, Blashill et al. 2018, Jeihooni and Rakhshani 2018, Stgle et al. 2019). Women
intentionally expose themselves to UV radiation to look tanned (Heckman et al. 2008, Gambla et al. 2017,
McDaid and Melby 2020). At the same time, they exhibit more sun protection behaviors (Uysal et al. 2004, Cinar
etal. 2009, Cercato et al. 2015, Aygiin and Ergiin 2016, Auerbach et al. 2018, Stele et al. 2019, American Cancer
Society 2021). The common feature of both sunbathing and sun protection behaviors is that they are related to
appearance (Heckman et al. 2017). Women care more about their appearance than men and associate their
appearance with attractiveness, self-esteem, and self-confidence (Veiergd et al. 2010, Gambla et al. 2017,
Eastabrook et al. 2018, McDaid and Melby 2020). Given this information, interventions for women should
predominantly include beliefs about appearance. At this point, emphasizing the negative consequences of skin
cancer regarding appearance may increase perceived severity. On the other hand, showing the benefits of sun
protection behaviors in terms of appearance will increase the perceived benefits. On the contrary, showing the
harms of tanning will reduce perceived barriers.

Men are exposed to more lifetime UV radiation and exhibit less protective behavior than women (Bleyer et al.
2006, US Department of Health and Human Services 2014, Terzi et al. 2017, Jeihooni and Rakhshani 2018).
The cumulative nature of UV radiation increases the incidence and mortality of skin cancer in men as age
progresses (Armstrong and Kricker 1993, Carmel et al. 1994, Gandini et al. 2005, El Ghissassi et al. 2009, Parkin
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et al. 2011, Schmitt et al. 2011). Moreover, the level of knowledge of men about skin cancer and prevention
behaviors is lower than that of women (Kaymak et al. 2007, Cinar et al. 2009, Yurtseven et al. 2012, Ugurlu et
al. 2016, Terzi et al. 2017, Kahraman et al. 2018). However, even if men know the severity of skin cancer, they
may not exhibit protective behaviors because they do not see themselves at risk. Therefore, interventions for
men should primarily aim to increase knowledge and awareness about skin cancer. Perceived severity can be
increased by emphasizing negative consequences related to medical or social situations such as family life and
social relationships, which contrast with the focus on appearance. On the other hand, increasing the perceived
susceptibility will also help men understand the importance of skin cancer. In addition, men may perceive
protective equipment such as sunscreen as cosmetic products or see it as feminine. This can be a barrier to the
exhibition of sun protection behaviors. Interventions against such cultural beliefs should be given importance.
Group interventions involving peers, such as interventions for adolescents, may reduce the effects of these
cultural beliefs. In addition, explaining the benefits of using these products in terms of skin health may similarly
increase protective behaviors. Finally, men may neglect the use of protective equipment because they care less
about skin care than women. Applications to increase self-efficacy in order to increase use may be beneficial for
men.

Future Directions for Outdoor Activities

People working outdoors are exposed to more and more UV radiation every day (Horsham et al. 2014). Although
farmers and outdoor workers are knowledgeable about sun protection behaviors, they do not exhibit adequate
sun protection behaviors (Malak et al. 2011, Daghan et al. 2014). Therefore, interventions should primarily focus
on increasing perceived susceptibility and severity. It may be more effective to focus on the negative health
consequences of prolonged sun exposure rather than the negative consequences of appearance. The cost and
inconvenience of using protective equipment seem to be the biggest barriers for outdoor workers. Therefore,
interventions that reduce perceived barriers rather than increase perceived benefits would be beneficial. Because
the biggest problem preventing both farmers and outdoor workers from exhibiting protective behaviors is
perceived barriers rather than ignorance. It can be provided that working conditions are made suitable for
exhibiting sun protection behaviors. For this, educational interventions can be developed for employers. On the
other hand, interventions to increase self-efficacy should be added to the program in order to provide farmers
and outdoor workers with confidence that they can exhibit protective behaviors.

Future Directions for Other Factors

The Health Belief Model proposes that, apart from basic structures, socio-demographic features can also affect
health behavior (Rosenstock 1974). As one's socio-economic level increases, more sun protection behaviors are
exhibited (Aygin and Ergtin 2016, Terzi et al. 2017, Kahraman et al. 2018). Low socio-economic status may be
associated with the cost of protective equipment such as sunscreen and sunglasses (Uysal et al. 2004, Daghan et
al. 2014). For this reason, the health interventions to be implemented should consider the socio-economic
status. Interventions should be implemented to reduce perceived barriers to protective behaviors, especially in
individuals with low socio-economic status.

It has been found that as the level of education increases, so does the knowledge about skin cancer, and sun
protection behaviors are more commonly exhibited (Cinar et al. 2009, Uslu et al. 2009, Terzi et al. 2017,
Kahraman et al. 2018). Therefore, the education level of the target population should be taken into account
when planning educational interventions. In groups with a high level of education, concepts such as perceived
benefits, perceived barriers, and self-efficacy of protective behaviors can be emphasized more. However,
considering the low level of knowledge about skin cancer, it is important that all interventions include perceived
susceptibility and perceived severity, regardless of education level.

Sun protection behaviors are also associated with habit acquisition (Bruce et al. 2017, Auerbach et al. 2018). One
of the aims of preventing skin cancer should be to make sun protection behaviors a habit. At this point, it is
important to emphasize that habits are formed by contexts. For example, it may be unnecessary to protect
against the sun for an individual who will sit all day indoors. However, it is important to develop protection
habits for individuals who will be outside (Auerbach et al. 2018). The habits of individuals who apply to primary
health care institutions are insufficient (Bala et al. 2018). Therefore, interventions should not only focus on the
structures of the Health Belief Model but should also ensure that health behavior becomes a habit. Cues to
action, which is one of the structures of the Health Belief Model, can be used for this. In addition, one of the
barriers preventing people from exhibiting sun protection behavior is the individual's unpreparedness.
Forgetfulness is an example of being unprepared (Nahar et al. 2013, Auerbach et al. 2018). Similarly, many
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people state that they forget to use sun protection equipment (Nahar et al. 2013, Merino 2017). It can also be
helpful to use cues to action for forgetfulness. Many tools, such as the media, telephones, reminders, the
Internet, and television, can be used to encourage protective behaviors. Having personalized reminders can
increase the success of interventions, both in developing habits and preventing forgetfulness.

In this review, skin cancer and prevention behaviors are discussed in the context of the Health Belief Model.
However, the Health Belief Model has some limitations. The first of these is related to perceived susceptibility.
Perceived susceptibility alone is not sufficient to predict health behavior; its effect increases with perceived
severity (Champion and Skinner 2008). For example, if individuals' perceived severity of skin cancer is high, the
effect of perceived susceptibility increases.

Similarly, the effect of perceived benefits and perceived barriers on health behavior increases when the perceived
threat is high. However, if the perceived barriers are too low, the perceived threat may have no effect (Champion
and Skinner 2008). For example, the fact that sun protection equipment such as sunglasses and sunscreen is
cheap enough to be purchased by all segments of society can reduce perceived barriers to sun protection
behavior. As mentioned above, the structures of the Health Belief Model alone may not be sufficient to predict
health behavior. The combined effect of these structures affects health behavior. In future studies, structures
that can directly affect health behavior can be studied, or other models related to health behavior can be
discussed.

Another limitation of the Health Belief Model is that it focuses too much on individuals' cognitive characteristics
and ignores their emotional characteristics. For example, a negative emotion such as fear is effective in
exhibiting health behaviors (Witte 1992). Similarly, there are studies showing a relationship between Health
Belief Model structures and fear (Champion et al., 2004, Champion et al., 2005). Given these findings, future
studies involving skin cancer-related interventions should include emotions in health interventions.

There are few studies on the effects of cues to action and self-efficacy concepts, which were later included in the
health belief model, on health behavior (Champion and Skinner 2008). Further studies should focus more on
these two structures of the health belief model. Finally, the interventions to be made for the health behaviors
suggested in this review study were planned on the basis of certain socio-demographic groups. Therefore, future
studies may focus on cancer prevention interventions involving the general population. There are also other
models that have been developed for exhibiting health behavior. Future studies may consider skin cancer-related
health behaviors in the context of models other than the health belief model.

Conclusion

In the current review study, we tried to deal with health behaviors through the structures of the Health Belief
Model. While doing this, we took care to separate subgroups associated with protective behaviors. We discussed
the exhibition of sun protection behaviors in the context of age, gender, and place. Thus, we have distinguished
the disease related health behaviors of individuals with different demographic characteristics and different
activities from each other. In addition, we tried to address tanning behavior, which is the riskiest behavior for
skin cancer for various reasons. We believe that these subgroups are of great importance, as we advocate for
individual or group-specific planning of intervention programs. In our view, interventions for women and men,
or for younger women and older women, are different. Likewise, the interventions to be applied to a man
working outdoors and a man working indoors are also different. Therefore, future educational interventions
should pay attention to these distinctions and prefer personalized interventions. Finally, other factors such as
socio-economic status, educational status, and habituation should be placed alongside the Health Belief Model
structures.
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