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Abstract
School-based education programs can be an effective way of educating adolescents about the dangers of exposure to sunlight and
about preventive measures against this exposure and its relation to skin cancer. The aim of this study is to survey the effect of
educational intervention based on the PRECEDE model on promoting skin cancer preventive behaviors in high school students
of Fasa City, Fars Province, Iran. In this quasi-experimental study, 300 students (150 in experimental group and 150 in control
group) in Fasa City, Fars Province, Iran, were selected in 2016–2017. The educational intervention for the experimental group
consisted of six training sessions. A questionnaire consisting of demographic information, PRECEDE constructs (knowledge,
attitude, self-efficacy, enabling factors, and social support), was used to measure skin cancer preventive behaviors before and
4 months after the intervention. Data were analyzed using SPSS 22 and paired t test, independent t test, and chi-square test at a
significance level of p < 0.05. The mean age of the students was 16.05 ± 1.76 years in the experimental group and 16.20 ±
1.71 years in the control group. Four months after the intervention, the experimental group showed a significant increase in the
knowledge, attitude, self-efficacy, enabling factors, social support, and skin cancer preventive behaviors compared to the control
group. This study showed the effectiveness of the intervention based on the PRECEDE constructs in adoption of skin cancer
preventive behaviors in 4 months post-intervention in students. Hence, this model can act as a framework for designing and
implementing educational intervention for the prevention of skin cancer.
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Introduction

Skin cancer is characterized with uncontrolled growth of skin
cells and the formation of malignant cells in skin layers [1]. It
is one of the most common cancers in the world [2] as well as
in theMiddle East region [3] and it is themost common cancer
in men and the second most common cancer in women after
breast cancer [4]. In the white population, the incidence of skin
cancer is increasing worldwide [5]. In Iran, cancers are the
third leading cause of death after cardiovascular disease and
accidents, and skin cancer is the most prevalent cancer with an
estimated prevalence of 14.6% [6]. More than one third of
cancers are preventable, and one third of them can be treated

if diagnosed early [7]. The causes of skin cancer include ul-
traviolet radiation, genetic predisposition, chemical carcino-
gens such as tar, mineral oils and chemical fertilizers, and lead,
and immunosuppression, age, gender, chronic inflammation,
and tobacco [8]. Exposure to sunlight causes sunburn, which
has the most important role in the development of skin cancer
[9] and the maximum time that the person is exposed to the
sun’s rays is before the age of 20 [10]. In Iran, due to intense
sunlight in most seasons of the year, especially in the southern
regions of the country, the ultraviolet radiation of the sun is at a
high level [11] leading to a high prevalence of skin cancer due
to lack of appropriate protective measures such as wearing
appropriate clothing and hats outdoor [12]. In addition to the
prevalence and incidence, the financial impact of each cancer
can significantly affect the resources of a community. The cost
of skin cancer in the USA exceeds $500million annually [13].

One of the World Health Organization’s strategies for con-
trolling cancers is to raise awareness among people about can-
cer [14]. Studies have confirmed the positive impact of educa-
tional programs on the promotion of skin cancer prevention
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behaviors [15, 16]. Adolescence is a period in which people are
more affected by the urge to take part in risky behaviors and
experiences [17]. These factors can lead to behaviors, which
increases the risk of skin cancer during life. Therefore, school-
based education programs can be an effective way of educating
adolescents about the dangers of exposure to sunlight, and
about preventive measures against this exposure and its relation
to skin cancer. Adolescents spend several hours during theweek
at school and do activities in the school yard for some hours
exposing themselves to sunlight. Schools are a good place to
educate and shape patterns of health behaviors. Therefore, con-
sidering the important role of teachers and schools as an appro-
priate place for educating students and their families, school-
based educational programs can be used for teaching health-
related topics in order to improve their awareness and attitudes
and develop healthy behaviors among them [18].

Such training programs should be created to meet the needs
of adolescents at a socio-psychological and educational level.
In this regard, the PRECEDE model, which is basically a
planning model, was used in order to guide the preparation
of such programs to ensure that the program will meet the
needs of this important group of people in the prevention of
skin cancer. The PRECEDE model was developed by Greene
and colleagues and is a systematic process for planning, pre-
senting, and evaluating health promotion programs for de-
fined populations. This process takes into account the various
factors that shape health status and behavior and helps planers
to reach a centralized set of these factors for intervention pur-
poses. The planning process based on the PRECEDE model
has been used for a wide range of health promotion issues
[19]. Since our ultimate goal for students is to promote skin
cancer preventive behaviors, using such model as a frame-
work for designing an educational program to promote skin
cancer preventive behaviors is essential.

Effectiveness of the PRECEDE model has been proved in
various studies [20, 21]. Therefore, the aim of this study was
to present an educational program based on the PRECEDE
model in order to promote the preventive behaviors of skin
cancer in male high school students in 2016–2017.

Materials and Methods

The present study was a quasi-experimental study on 300
male high school students (second and third grade) in Fasa
City, Fars Province, Iran, in 2016 and 2017. The research is
gender restricted. A sample size of 300 subjects was deter-
mined based on the review of related literature [18] with a
95% confidence level and statistical power of 80%. The sub-
jects were divided into two groups of 150 subjects (experi-
mental and control).

For sampling purposes, four schools (two as experimental
group and two as control group) were selected randomly out

of all male high schools in the area (N = 22). Seventy-five
subjects were selected from each high school. The subjects
were enrolled in one of the state male high schools and vol-
untarily entered the study. In order to comply with ethical
principles, the study was approved at the Research Council
of Fasa University ofMedical Sciences and related permission
was obtained from Fasa County Department of Education.

The students were justified before completing the question-
naire, and if they did not want to participate in the project, they
were excluded from the sample. The data collection instru-
ment was selected based on previous studies and review of
the literature [18, 22] that included the subjects’ demographic
characteristics and the PRECEDE-based questionnaire.

To assess the subjects’ knowledge status, a questionnaire
with four sub-scales, 19 items, and 59 options was used that
evaluated their awareness in four domains. The sub-scales
measured awareness of causes of illness (items 1–10, 14,
and 15), recognition of symptoms [11–13], awareness of treat-
ment [16], and awareness of preventive methods [17–19]. The
items were answered by three options of correct/incorrect/I do
not know. Finally, a score of 0–59 was obtained for each
subject with higher scores indicating a higher awareness
levels.

The attitude was measured by 11 items asking subjects to
specify their level of agreement or disagreement with the 11
statements that came in a table. The answers were scored on a
5-point Likert scale (totally disagree (0) to totally agree (4)).
So the score on this construct was in the range of 0–44.

The self-efficacy scale was also designed by the researchers
the instruction for which read: BIt does not matter whether you
are currently doing the following activities, just specify how
confident you are that …:^ following by 7 questions (e.g.,
BCan you use a sunscreen every 2-3 hours?^

The questions were answered based on Likert scale (not at
all (0) to very often (4)), with the score of 0 indicating the
lowest level of self-efficacy. Therefore, the score on this con-
struct was between 0 and 28. Social support scale was also
measured by the instrument developed by the researcher and
measured in two sections of general perceived social support
and supportive family behaviors. The perceived social support
subscale was measured via a question on the level of social
support that a person receives from his family, relatives, and
community.

This question, which included six sections, measured the
general social support by the parents, friends, siblings, other
dependents, physicians, health workers, and school teachers.
The answers were scored on a 5-point Likert scale from Bnot at
all^ (0) to Bvery often.^ The score on this construct was in the
range of 0–24.

The second part was supportive family behavior, which
included 6 questions measuring the individual’s perception
about the extent to which family members help him/her in
tasks such as going to a doctor in case of suspected symptoms
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on the skin and encouraging the person to follow skin care. In
this second section too, the answers were scored on a 5-point
Likert scale from Bnot at all^ (0) to Bvery often.^ The score on
this construct was in the range of 0–24. Thus, by aggregating
the score from both sections, the score for the total social
support scale was in the range 0–48.

The enabling factors scale included 6 items developed by
the researchers and measured the subjects’ perception about,
for example, the extent to which they deemed their income
adequate, the extent to which their access to preventive equip-
ment or a specialist was easy, or the extent to which they know
how much and how long to use sunscreen. The answers were
on a 5-point Likert scale (not at all (0) to very often (4)), with
the score of 0 indicating the lowest level of self-efficacy.
Therefore, the score on this construct was between 0 and 24.

Questions related to skin cancer preventive behaviors were
evaluated with 7 items and 17 options. Answers to items 1
through 4, as well as all options in item 5 (including 5 op-
tions), were yes/no.

Items 6 and 7 each had 4 options; therefore, every subject
achieved a score between 0 and 3, with 0 indicating lack of
preventive behaviors. Finally, the acquired scores in this sec-
tion were in the range of 0–15.

The validity of items was confirmed by item score impact
above 0.15 and content validity ratio (CVR) above 0.79. In
order to determine the face validity of the instrument, a list of
developed items was piloted to 40 high school students with
the same demographic, economic, and social characteristics as
the target population. In order to determine the content valid-
ity, the opinions of 12 subject matter expert raters (SMEs)
(outside the research team) in the field of health education
and health promotion (10 people) and dermatology (2 people)
were used.

Based on Lawshe table, the items with CVR above 0.56
(for 12 SMEs) were considered essential and included for
further analysis. The CVR values calculated in this study for
most items were higher than 0.70.

The overall reliability of the research instrument was con-
firmed with Cronbach’s alpha of 0.89. The reliability values
for other constructs were 0.78 for awareness, 0.84 for attitude,
0.82 for self-efficacy, 0.77 for social support, 0.77 for en-
abling factors, and 0.79 for skin cancer preventive behaviors.
The questionnaire was administered before the intervention
and 4 months after the intervention by both experimental
and control groups. The educational intervention for the ex-
perimental group consisted of six sessions of 45 to 50 min
including group discussions, questions and answers, practical
presentation, and the use of videos, PowerPoint, and instruc-
tion booklets. The programwas implemented by a Ph.D. hold-
er in Health Education and Health Promotion and a dermatol-
ogist in collaboration with two cancer experts working in the
field of non-communicable disease prevention at Fasa Health
Center. These sessions focused on the importance of skin and

its health, the prevalence of skin cancer and its risk factors,
sunlight damages, sun protection, use of sunscreen, use of
physical protection, use of UV-blocking glasses, etc.; the ses-
sions were held on a weekly basis. A meeting was held with
teachers and school officials and one with the family members
and employees of the related health centers as subjective
norms and social supporters.

At the end of the training sessions, a manual was given to
the individuals. In order to track the activities, monthly ses-
sions were organized for students. A telegram group was
formed for the students’ parents to exchange information.
Data were analyzed using SPSS 22 and paired t test, indepen-
dent t test, and chi-square test at a significance level of p <
0.05.

Results

The participants of this study included 300 male high school
students. The mean age of the experimental group was 16.05
± 1.76 years and that of the control group was 16.20 ±
1.71 years. There was no significant difference between the
two groups in this regard based on independent t test (p =
0.214). The chi-square test showed that there was no signifi-
cant difference between the two groups in terms of education
level (p = 0.116), the household’s monthly income (p =
0.206), the fathers’ education level (p = 0.178), mothers’ edu-
cation level (p = 0.125), and the history of skin cancer in the
family (p = 0.252) (Table 1). The results showed no significant
difference before the intervention between the two groups in
terms of knowledge, attitude, self-efficacy, social support, en-
abling factors, and skin cancer preventive behaviors.
However, 4 months after the intervention, the experimental
group showed a significant increase in all of these variables
(Table 2).

Discussion

Reducing exposure of kids to sunlight, either occasionally or
continuously, is important to reduce the risk of skin cancer
especially if it reduces sunburn [10]. The purpose of this study
was to determine the effect of PRECEDE-based educational
intervention on skin cancer preventive behaviors in male stu-
dents in Fasa City, Fars Province, Iran. In the present study,
there were no significant differences between the experimen-
tal and control groups in terms of demographic characteristics,
and mean scores of knowledge, attitude, self-efficacy, social
support, enabling factors, and preventive behaviors of skin
cancer before intervention. The results of this study showed
that the mean score of knowledge increased significantly in
the experimental group during the 4 months after intervention,
while it did not change in the control group. Holding
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educational sessions for students, providing educational ma-
terials through film screenings, forming a small group for the
exchange of information, and providing instruction booklets
for the subjects in the experimental group increased their
awareness of skin cancer.

In a study by Erkin et al., educational intervention using
photographs and posters led to increased knowledge and self-
examination of skin among nursing students [23].

Burns’ study showed that the Train and Equip method in-
creased nurses’ and teachers’ knowledge of skin cancer [24].

Table 1 Comparison of frequency distribution of demographic variables in experimental and control groups

Variable Experimental group (N = 150) Control group (N = 150) p value

Number Percentage Number Percentage

Education level 2nd grade, high school 65 43.33 68 45.33 0.116
3rd grade, high school 85 56.67 82 54.67

Household monthly income Below 10 million Rials 26 17.33 20 13.33 0.206
10–20 million Rials 74 49.33 84 56

Over 20 million Rials 50 33.34 46 30.67

Father’s education Illiterate 2 1.33 1 0.66 0.178
Elementary 25 16.67 21 14

Junior high school 34 22.67 34 22.67

High school 65 43.33 73 48.67

Academic 24 16 21 14

Mother’s education Illiterate 4 2.66 2 1.33 0.125
Elementary 24 16 28 18.66

Junior high school 56 37.34 53 35.34

High school 50 33.34 48 32

Academic 16 10.66 19 12.67

History of skin cancer in the family Yes 8 5.34 6 4 0.252
No 142 94.66 144 96

Table 2 Comparison of the mean
scores of the PRECEDE model in
the experimental and control
groups before and 4 months after
the educational intervention

Variable Group Before intervention
(M ± SD)

4 months after the intervention
(M ± SD)

p-
value

Knowledge Experimental 21.34 ± 5.26 49.34 ± 5.35 0.001

Control 20.78 ± 5.81 21.34 ± 5.76 0.514

p value 0.152 0.001

Attitude Experimental 23.34 ± 5.11 39.25 ± 4.11 0.001

Control 24.92 ± 5.08 25.23 ± 5.22 0.351

p value 0.119 0.001

Self-efficacy Experimental 5.32 ± 3.72 22.39 ± 3.74 0.001

Control 4.96 ± 3.87 5.70 ± 3.28 0.108

p value 0.310 0.001

Social support Experimental 24.40 ± 4.65 40.11 ± 4.90 0.001

Control 24.12 ± 4.80 25.52 ± 4.76 0.163

p value 0.225 0.001

Enabling factors Experimental 5.12 ± 3.16 18.35 ± 3.29 0.001

Control 5.84 ± 3.02 6.16 ± 3.09 0.121

p value 0.146 0.001

Skin cancer preventive
behaviors

Experimental 4.11 ± 3.65 11.65 ± 3.09 0.001

Control 4.26 ± 3.82 4.70 ± 4.10 0.104

p value 0.417 0.001
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In a study by Alberg et al., conducted on 2775 subjects of 10–
19 years of age, the results showed that while most people
responded to questions of knowledge correctly, a significant
proportion of them did not protect themselves adequately
against the sun. About one third of them had severe sunburn
twice or more last summer. One third of the young people
considered tanning of the skin in the sunlight as natural, and
half of them considered it attractive. Those who had a poor
attitude regarding skin protection suffered from sunburn more
than others [25]. In this study, the post-intervention results
showed a significant increase in the mean score of attitude in
the experimental group indicating the effect of the PRECEDE
model on increasing their positive attitudes. In this model,
predisposing factors like attitudes are prior to behavior and
form a motivating factor for behavior. In this study, positive
attitude facilitated the adoption of appropriate behaviors for
prevention of skin cancer. In study by Boer et al. [15], educa-
tional intervention increased the subjects’ attitude about
protecting against sunlight. Cassel et al. tested the effective-
ness of a school-based skin cancer prevention intervention
entitled BSun Safe in the middle school Years^ adapted for
multiethnic high school students. At posttest, improvements
were found in 13 of 18 survey items and retained in 10 items at
12 months following baseline assessments; sun protection at-
titudes and intended tanning behavior did not show improve-
ment [26]. Davis et al. conducted Students are Sun Safe
(SASS) project, which increased awareness, attitudes, and
protective behaviors of the subjects under study [27]. The
results of other studies are consistent with our research [28,
29]. The results of this study showed that the subject’s belief in
their efficiency and ability before the intervention was lower
than average. The beliefs of subjects about their ability to use
protective devices (such as sunscreen, glasses, gloves, and
caps) and the ability to visit a doctor if there is a suspicious
symptom were at a low level. It should be noted that the
subjects under study were high school students who were
passing or had passed puberty. Therefore, they had not yet
reached a level of self-confidence that can assess their effec-
tiveness in activities such as prevention against skin cancer as
high. However, in general, in order to achieve a high level of
skin cancer prevention in students and, finally, to improve
their level of health, they must first try to improve their self-
efficacy. Four months after the intervention, the mean score of
self-efficacy in the experimental group increased, while that of
the control group did not change. Babazadeh’s study showed
that self-efficacy was predictive of skin cancer prevention in
238 Iranian farmers [30]. In Werk’s study, awareness and self-
efficacy were predictive of cancer prevention behaviors [31].
In Jeihooni et al.’s study, PRECEDE-based educational inter-
vention increased the mean score of self-efficacy 6 months
after the intervention in the experimental group [29]. The results
of this study indicated a significant difference in terms of en-
abling factors between the experimental and control groups

after the intervention. Providing a booklet and access to a doctor
for students, keeping follow-up contacts, creating a telegram
group for the students’ parents for the exchange of information,
and submitting contents via question and answer, practical pre-
sentation, screening videos, and teaching aids increased stu-
dents’ ability to perform skin cancer preventive behaviors.

Tudiver and Talbot found that a lack of access to physicians
was one of the most common preventive barriers to help-
seeking by men [32].

The results of this study showed a significant difference
between the experimental and control groups in terms of so-
cial support (reinforcing factors) in the 4 months after the
intervention, indicating the impact of applying the
PRECEDE model in boosting reinforcing factors.
Organizing a training session for teachers, school officials,
family members, and health center staff as subjective norms
and social supporters, as well as providing group discussions,
creating groups of friends and peers, and forming a Telegram
group, increased the score on social support in the experimen-
tal group. In the study by Moshki et al., PRECEDE-based
educational intervention increased the mean score of reinforc-
ing factors [33]. Studies have shown that the training of effec-
tive subjective norms, including teachers, peers, and the fam-
ily, has increased the subjects’ participation in the behavior
change process [28, 29].

A cross-sectional study by Duarte mentioned the role of
general practitioners as a supportive factor for combating skin
cancer [34].

According to the results of this study, it is possible to in-
volve the students’ families in group discussions, self-help
groups, and training programs or even holding in-person or
telephone counseling at schools or health centers for these
individuals or their first-degree relatives could increase their
level of support. It is also possible to arrange group meetings
with peers for students to increase their understanding of the
social support they receive. The present study showed that in
the 4 months after intervention, the mean score of skin cancer
preventive behaviors in the experimental group showed a sig-
nificant increase, while there was no significant change in the
control group. The increase in the behavior score in the exper-
imental group indicates the effect of awareness, attitude, self-
efficacy, supportive factors, and enabling factors on promot-
ing skin cancer prevention strategies. In this study, a signifi-
cant increase in the behavior of the experimental group was
created by using educational training sessions, providing a
training booklet, and involving supporters such as family
members, physicians, teachers, school officials, and health
care staff. In a cross-sectional study conducted by Celik et
al. on 965 Turkish nursing students, the level of the subjects’
awareness was moderate and they had more negative skin care
behaviors than positive ones [35]. Heranandez et al. [36],
Trotter [37], and Guevara et al. [38] showed that educational
intervention changed the skin cancer prevention behavior.
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An intervention study by Brain et al. conducted on 61 psy-
chologists who tanned their skins in the sunshine showed that
after the intervention, most of them (72%) stopped doing that,
and educational interventions led to an increase in the protec-
tion against sunlight among the students in the experimental
group [39].

One of the limitations of this study was gender restriction
that was carried out only on male students. Further research is
needed to make gender comparisons on the use of skin cancer
prevention means. Another limitation was that the data were
self-report.

Conclusion

Given that skin cancer is the most common type of cancer and
harmful changes leading to cancer start from adolescence, and
even childhood, and given the priority of prevention over
treatment, especially for skin cancer, the use of such training
programs that follow a specific model and framework can
improve awareness, attitude, and self-efficacy and ultimately
promote skin cancer prevention behaviors. Finally, it can be
concluded from the results of this study that the PRECEDE
model can be used as a framework for designing interventions
to enhance skin cancer prevention behaviors.

Compliance with Ethical Standards

In order to comply with ethical principles, the study was approved at the
Research Council of Fasa University of Medical Sciences and related
permission was obtained from Fasa County Department of Education.
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