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Abstract
The most important environmental factor affecting human health 
is the long exposure to solar ultraviolet radiation. This study 
aimed to determine the effect of an educational intervention based 
on the protection motivation theory in promoting sun-protective 
behaviors. In this quasi-experimental prepost test study, a 
sample of 215 high school students in Ahwaz. Using a reliable 
and valid questionnaire, and based on the theory of protection 
motivation, the data were collected before and four months after 
the intervention. In the posttest, there was a significant difference 
in mean score of the protection motivation theory components 
between the experimental and control groups. the comparison 
of the mean score of the components of protection motivation 
theory in the experimental and control groups before and after the 
intervention showed a significant difference in all the components 
except for the response cost, while in the control group the mean 
score difference  not significant. The results of this study showed 
that the intervention may lead to the sun exposure preventive 
behaviors, which reflects the effectiveness of the educational 
intervention based on the protection motivation theory.
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Introduction
Ultraviolet radiation (UV) is the most important 
environmental factor influencing human health 
[1,2]. Exposure to sunlight can lead to the acute 
and chronic complications in skin, eyes, and 
immune system. Acute effects of UV radiation 
include sunburn and tanning; in addition, long-
term exposure to this radiation can lead to loss 
of elasticity, wrinkles, dryness, roughness, and 
aging of skin [3,4].
Based on studies, excessive ultraviolet 
radiation is the cause of more than 90% 
malignant melanoma and other skin cancers 

[1,5]. Skin cancer is the most common cancer 
in the world. This cancer comprised 12.3% 
of all cancers reported in Iran, and 11.5% in 
Khuzestan province in 2009 [6,7]. Exposure 
to UV radiation in childhood and adolescence 
and history of sunburn are the risk factors 
for skin cancer, especially for potentially 
fatal disease of malignant melanoma [8-12]. 
According to a meta-analysis, sunburn in 
childhood increases the risk of melanoma in 
adulthood by 2 fold [13].
The UV ray can cause eye diseases such 
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as cataract, retinopathy,  photokeratitis, and 
photoconjunctivitis as well as, gradually 
causes pterygium and by affecting the 
photoconjunctivitis [14,15] and by repressing 
and weakening the immune system, increases 
the viral, bacterial, fungal, or parasitic 
infections. In addition, high levels of UV 
radiation may reduce the effectiveness of 
vaccines [4,16].
In 2000, according to the World Health 
Organization, the burden of diseases attributed 
to UV radiation exposure was estimated around 
1.6 million Disability-Adjusted Life Years 
(DALYs) [17]. The report has estimated the 
annual loss of 29026 DALYs due to ultraviolet 
radiation exposure in Iran [18].
Given that 80% of individual exposure to 
ultraviolet radiation occurs before age 20 [19] 
and the exposure to UV during childhood and 
adolescence is a risk factor for skin cancer 
in rest of life [20]; moreover, considering 
that schools are important places to convey 
the messages about sun protection [4] and 
developing the good habits in childhood leads 
to the good behavior and reduced exposure to 
sunlight later in life [20,21].
In this context, the use of educational theories 
can be useful. By creating a framework for 
effective intervention to change behavior, the 
theory leads to the stronger and more effective 
intervention [22]. In 1975, Rogers developed 
the Protection Motivation Theory (PMT) that 
is originally a health behavior change model 
based on the expectancy-value model to 
account for the effects of fear on the attitudes 
and healthy behaviors [23,24]. Since that, 
the theory has been used as a framework for 
prediction of and intervention in health-related 
behaviors [25]. In this theory, it is assumed that 
the adoption of protective behavior (healthy 
behavior), which is recommended against a 
health risk behavior, is due to the motivation 
of persons in order to protect themselves [23].
In the PMT, two cognitive-mediator processes, 
i.e. threat appraisal and coping appraisal, are 
combined and as confounding variables, act on 
the protection motivation [26]. Threat appraisal 
includes maladaptive response and perceived 

threat (severity and vulnerability) and by 
assessing maladaptive behavior, reduces 
protection motivation and therefore reduces 
the likelihood of behavior. Reward increases 
the possibility of maladaptive response and 
perceived threat decreases this possibility 
[23]. 
When the perceived threat increases, the 
person will experience more fear [27]. 
The process of coping appraisal includes the 
efficacy variables (response efficacy and self-
efficacy) and the response cost and assesses 
the ability to cope and avert the threat. 
Enhancement of coping appraisal leads to 
the increased intention and the possibility of 
performing an adaptive behavior. Response 
efficacy and self-efficacy increase the 
probability of adaptive behavior selection and 
response cost decreases this possibility [23].
Due to the geographical location, Khuzestan 
Province is closer to the equator compared 
with the other provinces in Iran, and the fact 
that the sun is more intense in the summer 
months [28] and the lack of study in this 
regard in Ahwaz, and a few studies that have 
examined only the female behavior, this 
study aimed to determine the effect of an 
educational intervention based on PMT on 
improving sun-protective behaviors in male 
and female high school students. 

Method
This quasi-experimental study was conducted 
on the first-grade high school girls and boys 
in Education District 4 of Ahwaz city, the 
westsouth of Iran. Inclusion criteria included 
the students in the first grade of secondary 
schools that were tended to participate and 
they were excluded from the study if they did 
not want to continue the study, or they were 
absence in more than one training session or 
they were transferred to another school. In 
this study, a multi-stage random sampling 
method was used. At first, among the all the 
education Districts of Ahwaz city, District 4 
randomly was selected and then, among the 
secondary schools in the area, 4 schools (two 
schools for girls and two schools for boys) 
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were selected. Among them, two schools for 
intervention and two schools for control were 
designated.
The questionnaire was administered in two 
stages of pre and post test. The data obtained 
in the pretest was used to design a proper 
educational program for students in the 
intervention group. Given that spring is the best 
session to do training [20], the intervention was 
carried out in June. In this study, to promote 
sun protective behaviors in the intervention 
group, four half-hour sessions for a week 
were performed. Girls' schools included one 
18-student class and two 17-student classes 
and boy schools included one 18-student class 
and two 19-student classes. The educational 
intervention was designed and implemented 
using the methods of lecture, question and 
answer, and demonstration on the following 
topics: ultraviolet radiation and health effects 
of exposure to ultraviolet radiation, the 
factors affecting the exposure to UV light, the 
importance of sun protection in childhood and 
adolescence, how to protect from the sunlight, 
benefits of using protective devices against the 
sunlight and correct ways to use sunscreen. 
In addition, to fix the students’ information, 
a pamphlet containing educational content 
of the program was distributed ion them. 
Finally, after four months, the questionnaire 
was administered in the posttest on both 
experimental and control groups to determine 
the effect of the intervention.
Data were collected using a researcher-made 
questionnaire designed based on PMT for sun 
protective behaviors. Both quantitative and 
qualitative methods were used to investigate 
the formal validity. The results of measurement 
of formal validity in an eight-member expert 
panel showed that the five statements need 
to be corrected or deleted. The results of 
quantification of the formal validity showed 
that all the questions had a score equal to or 
greater than 1.5; therefore they were remained 
in the final edition of questionnaire.
To check the content validity, the questionnaire 
was checked by six health education specialists 
and two dermatologists for modifying the 

questions according to the experts’ opinion. 
The values of the ratio and the content validity 
index were over 0.75 and 0.87, respectively.
To determine the internal consistency of 
components, Cronbach's alpha was used. In 
this regard, the questionnaire was distributed 
on 30 students, who were later excluded 
from the study; the Cronbach's alpha value 
of theoretical components was confirmed 
in range of 0.63 to 0.82 and in the total 
questionnaire it was confirmed at 0.78.
The questionnaire had three parts:
A) Demographic variables included seven 
questions: gender, household size, parents' 
education, parents’ occupation, and the 
amount of household income per month.
B) questions related to the components of 
PMT included 34 questions which were 
measured based on a five-degree Likert scale 
(totally disagree, disagree, indifferent, agree, 
and totally agree).
The range of components’ scores of PMT was 
as follows: perceived vulnerability, 4 to 20; 
perceived severity, 3 to 15; self-efficacy, 5 to 
25; response costs, 5 to 25; response efficacy, 
5 to 25; reward, 3 to 15; fear, 4 to 20; and 
protection motivation, 5 to 25. In addition, 
threat appraisal (attainable score in range of 
− 4 to −20) was obtained from subtracting  
the scores of reward and perceived threat, 
and the coping appraisal (attainable score of 
5 to 25) was obtained from the subtraction 
of response cost from the sum of response 
efficacy and self-efficacy.
C) protective behaviors against the sunlight 
included 10 questions, which the score of 
each person ranged from zero to 14.
The sample size was calculated according 
to  “McClendon BT, Prentice-Dunn S” 
[29], the estimated sample size was 93 for 
each group.  Considering the likelihood of 
20% drop out, therefore, 224 participants 
involved in the study. All the participants 
were selected according to the inclusion and 
exclusion criteria and were divided randomly 
into the intervention and control groups (112 
participants in each group).
It should be noted that the normality of 
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data distribution was examined using the 
Kolmogorov-Smirnov test. After 4-month 
follow-up, the data were analyzed in SPSS 
version 21 using,the parametric tests, 
independent t-test, Mann-Whitney test, Paired 
t-test, were used for the normal distributed 
data and non-parametric tests chi-square 
test, Kruskal Wallis test,Wilcoxon test, and 
Spearman correlation coefficient for non-
parametric distribution.
In order to comply the ethical considerations, 
authorization was received from the 
Department of Education, the written consent 
were obtained from student parents for 
participating their children in this study, and the 
female and male interviewers were employed 
to interview with female and male students, 
respectively. In order to give the opportunity 
for the participants to decide freely, before 
research beginning, the researcher explained 
the objectives and stages of the study and they 
were informed about the voluntary nature 
of participation in the research and also they 
were told that they are free to relinquish the 
study in any stage. Finally, according to ethical 
principles, a training session was held for the 
control group in the context of the research 
subject and the prepared pamphlet was also 
distributed on them. The study was approved 
ethically by research council and the research 
ethics committee of Ahvaz Jundishapur 
university of medical sciences.

Results
In this study, the participants consisted of 
112 boys (52.1%) and 103 girls (47.9%). 
The highest frequency of education level in 
students’ parents was related to the primary 
level as 39.1% and 60.5% for father and mother 
education, respectively. 97.7% of students’ 
mothers were housewife and also 14.9%, 
43.7%, 14.9%, 18.1%, and 8.4% of students’ 
fathers were employee, self-employed, worker, 
unemployed, and retired, respectively. The 
monthly income of 14.9% of the student 
families was less than 5000000 Rials. 67 
students (31.2%) stated that they have a history 
of sunburn.

The results of chi square test showed that 
there was no significant difference between 
the experimental and control groups in terms 
of demographic characteristics including 
gender (p=0.526), father's education 
(p=0.84), mother's education (p=0.411), 
father's occupation (p=0.537), mother’s 
occupation (p=0.182), monthly family 
income (p=0.734), and a history of sunburn 
(p=0.176) , which indicates a good matching 
between the two groups (p>0.05).
In the examination of correlation between 
the components of PMT and sun-protective 
behaviors before the intervention, the 
Spearman correlation test was used. 
The results showed that sun-protective 
behaviors had a positive correlation with 
the components of perceived severity, 
self-efficacy, response efficacy, protection 
motivation, fear, and coping appraisal; and 
a negative correlation with threat appraisal 
at the level of 0.01. In addition, there was a 
positive correlation between the protection 
motivation and perceived vulnerability, the 
perceived severity, self-efficacy, response 
efficacy, fear, and coping appraisal. Also, 
there was a negative correlation between the 
protection motivation and rewards, threats, 
and the response costs (Table 1). Among 
the components of PMT, only protection  
motivation component (β=0.235) was able to 
predict behavior (Table 2).
Based on Independent t-test and Mann-Whitney 
U, the mean scores of PMT components did 
not show significant differences between the 
intervention and control groups before the 
intervention.  After the intervention, the score 
difference of PMT components was significant 
between two groups of intervention and 
control. Furthermore, a comparison between 
the mean score of PMT components before and 
four months after the intervention shows that 
in the intervention group there is a significant  
difference between the scores obtained in 
all the components, except for the response 
cost,  while in the control group the difference 
between the mean scores of components was 
not significant (Table 3).
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Table 2 Regression analysis of structures of PMT in the prediction of behavior 

Predictor Standard β coefficients t p R2 Dependent variable

Protection -motivation 0.235 2.435 0.016 0.149 Behavior

Table 3 Comparison of mean and standard deviation of structures of PMT in the experimental 
and control groups before and after intervention

Structures Group Before the 
intervention M±SD

4 Months after 
intervention M±SD p

Perceived   
vulnerability

Experimental 12.09±3.41 15.49±3.21 0.000***
Control 11.50±3.62 11.53±3.52 0.946***

p 0.222* 0.000*

Perceived  
severity

Experimental 10.43±2.73 11.89±2.58 0.000****
Control 9.90±2.83 9.93±2.86  0.919 

****
p 0.180** 0.000**

Reward
Experimental 8.22±2.59 7.10±2.76 0.001****

Control 8.64±3.22 9.23±3.01 0.172****
p 0.408** 0.000**

Threat 
appraisal

Experimental -14.30±6.13 -20.28±5.95 0.000***
Control -12.77±5.92 -12.23±6.31 0.454***

p 0.064* 0.000*

Fear
Experimental 13.08±4.10 14.79±3.80 0.001****

Control 13.05±4.40 12.96±4.50 0.921****
p 0.950* 0.004**

Self- efficacy
Experimental 17.34±3.47 19.18±3.76 0.000****

Control 16.11±4.61 16.36±5.15 0.425****
p 0.063** 0.000**

Response 
efficacy

Experimental 15.42±3.31 17.05±4.02 0.001***
Control 15.61±3.51 14.71±3.87 0.061***

p 0.683* 0.000*

Response 
costs

Experimental 15.43±3.52 14.56±4.15 0.086***
Control 15.31±3.79 15.77±4.20 0.385***

p 0.814* 0.035*

Coping 
appraisal

Experimental 17.33±6.64 21.67±8.02 0.000***
Control 16.41±6.38 15.31±8.85 0.271***

p 0.301* 0.000*

Protection-
motivation

Experimental 16.62±4.32 18.33±3.83 0.000****
Control 16.70±4.68 16.89±4.78 0.720****

p 0.896* 0.035**

Behavior
Experimental 3.73±2.09 6.44±2.12 0.000****

Control 4.43±2.41 4.28±2.72 0.699****
p 0.075** 0.000**

*Independent t-test
**Mann-Whitney U
***Paired t test
**** Wilcoxon

Discussion
This study aimed to determine the effect of 
educational intervention based on protection  
motivation theory on promoting the sunlight 
exposure-protective behaviors among female 

and male students in Ahwaz secondary 
schools.
In the present study, sunlight exposure-
protective behaviors had a positive correlation 
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with the components of perceived severity, 
self-efficacy, response efficacy, protection 
motivation, fear, and coping appraisal and a 
negative correlation with the threat appraisal. 
The results of a study conducted by Schüz 
[30] showed a positive correlation between 
sunlight protective behavior and the intention 
of avoiding overexposure to the sunlight, self-
efficacy, and the appearance motivation [30]. 
In the study conducted by Sharifirad et al 
[31], there was a positive correlation between 
the influenza type A-protective behaviors and 
perceived vulnerability, perceived severity, 
response efficacy, self-efficacy, fear, and coping 
appraisal and protection motivation as well as 
a negative correlation between the protective 
behaviors and reward and threat appraisal [31].
The negative correlation between protection-
motivation and the perceived response costs 
indicates that if the perceived barriers to 
do protective behavior are more, a person’s 
motivation for the protective behavior is less. 
The positive correlation between motivation 
and perceived self-efficacy shows that if a 
person's belief in the ability to do protective 
behavior is more the person’s intention to 
conduct a protective behavior gets more [32]. 
In addition, while fear and threats conceptually 
are distinct (earlier is emotional and latter 
is cognitive), they are mutually interrelated; 
when the perceived threat increases, the person 
experiences more fear [27]. But sparked 
fear cannot directly change the attitude or 
behavior [33] and a way must be found that 
the attitude and subsequently the behavior 
be changed by stimulating a fear. In fact, in 
addition to motivating fear, recommendations 
and behavioral awareness to reduce the threat 
should be given to increase the possibility 
of recommended practices and sustainable 
behavior in the future [25].
In this study, the protection-motivation was the 
most powerful predictor of protective behaviors 
against sunlight. The results indicated that if the 
person is going to do more protective behaviors 
the possibility of doing protective behaviors 
gets more. The results of the study conducted 
by Plotnikoff [34] in predicting aerobic 

physical activity in Canadian adults with type 
2 diabetes showed that the self-efficacy and 
the response efficacy had the ability to predict 
aerobic physical exercise intention and the 
self-efficacy was a stronger predictor [34]. 
Also, in the study conducted by Morowati 
Sharifabad, components of protection 
motivation theory were the predictors of 
unsafe driving behaviors,  and the role of 
perceived reward was more important [35]. 
Driving behavior in the study of Morowati 
Sharifabad [35], the intention of physical 
activities in the study of Plotnikoff [34], and 
the protective behaviors against sunlight 
in our study, has been investigated; so, the 
reason for different structures of importance 
for predicting the adoption of behavior can 
be the fact that different behaviors have been 
studied.
In the present study before the intervention, 
no significant difference was found between 
the intervention and control groups in 
terms of PMT structures. However after the 
intervention, the mean score difference of 
PMT structures between the two groups was 
statistically significant. After the educational 
intervention, in the experimental group the 
average score of all the PMT components, 
except for response costs, significantly 
increased in comparison to before the 
educational intervention; however, in the 
control group before and after the educational 
intervention, no significant difference 
was observed in the mean scores of PMT 
components. These results showed the 
effectiveness of educational interventions. 
The results of the study conducted by 
Ghahremani show that two months after 
an intervention based on PMT, the scores 
of components of perceived vulnerability, 
perceived severity, response cost, self-
efficacy, response efficacy, and malaria 
preventive behaviors increased significantly 
in the intervention group [36]. In the study 
conducted by Dehdari et al [37], no significant 
difference was found between the components 
of the theory in both groups before the 
intervention. After the intervention, however, 
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the mean score of self-efficacy, perceived 
vulnerability, and request for Pap smear test in 
the intervention group was significantly higher 
than the control group [37].
The findings of the current study show that 
no significant difference existed between the 
mean scores of sunlight-protective behaviors 
in two groups before the intervention, but the 
mean score of protective behaviors against 
sunlight in the intervention group significantly 
increased; however, in the control group, no 
significant difference was observed in the 
mean scores of sunlight-protective behaviors 
before and after the intervention. These 
findings indicate the theory’s effectiveness in 
increasing the protection against the sunlight 
in the intervention group. The results obtained 
by Gaston and Prapavessis’ suggest that 
interventions based on PMT can change the 
exercise behavior among pregnant women [38].
they are also consistent with the results of 
the study conducted by Hawkes et al., which 
indicated that school-based interventions are 
effective in promoting sunlight-protective 
behaviors [39] and with the results of a 
randomized clinical trial in children younger 
than 12 years conducted by Gritz et al ., that 
showed the intervention has led to the increased 
use of sunscreen and wide brim hat [8].
One limitation of this study was the failure 
to consider the intervention to investigate the 
role of parents in the adoption of protective 
behaviors against sunlight. Given that parents 
play an important role in protecting children 
from sunlight, interventions are recommended 
to determine the effects of educational 
interventions based on PMT on promoting the 
sunlight-protective behaviors.

Conclusion 
The findings of the present study indicate that 
the intervention led to a significant increase 
in the mean score of PMT components in the 
experimental group compared to the control 
group hence, the intervention promoted the 
sunlight-protective behaviors and it can be 
concluded that educational interventions can 
be designed based on this theory. Furthermore, 

given that schools are the best place to provide 
health education programs and the student 
as a health officer in the family plays an 
important role in providing and maintaining 
public health, the education of sun protective 
behaviors in schools must be considered as a 
top priority.

Acknowledgements
The authors would like to thank students that 
participated in the study and all those who 
helped us to conduct this study.

Contribution
Study design: HR, MA
Data collection and analysis: HR, KAA ,MA
 Manuscript preparation: HR, MA 

Conflict of Interest
"The authors declare that they have no 
competing interests."

Funding
This article is adapted from the research 
project (code: SDH9303) which was approved 
by social determinants of health research 
center, Ahvaz Jundishapur university of 
medical sciences, Iran.

References 
1- Lorenc T, Jamal F, Cooper C. Resource provision 
and environmental change for the prevention of skin 
cancer: systematic review of qualitative evidence from 
high-income countries. Health Promot Int2013; 28(3): 
345-56.
2- Hu L, Gong HZ, Jun Yu D, et al. Diurnal variations 
in solar ultraviolet radiation on horizontal and vertical 
plane. Iran J Public Health2010; 39(3):70-81.
3- Balk SJ, Council on Environmental Health, Section 
on Dermatology. Ultraviolet radiation: a hazard to 
children and adolescents. Pediatrics2011; 127(3): 791-
817.
4- WHO. Global Solar UV Index: A Practical Guide. 
Geneva: WHO; 2002.
5- Malottki K, Wang D, Andronis L, et al. Providing 
Public Health Information To Prevent Skin Cancer. 
Edgbaston: WMHTAC; 2009.
6- Valavi E, Rafie S, Pakseresht P, Siadat S. Prevalence 
of skin cancer in southwest of Iran. Koomesh2013; 
15(1):83-88. 

857



Promotion of sun protective behaviors

7- Etemad K, Gooya MM, Daryasari RR, et al. Irannian 
annual of national cancer regestration report (2009-2010). 
Tehran:Young; 2012. 
8- Gritz ER, Tripp MK, Peterson SK, et al. Randomized 
controlled trial of a sun protection intervention for children 
of melanoma survivors. Cancer Epidemiol Biomarkers 
Prev2013; 22(10): 1813-24.
9- Dusza SW, Halpern AC, Satagopan JM, et al. 
Prospective study of sunburn and sun behavior patterns 
during adolescence. Pediatrics2012; 129(2):309- 17.
10- McLoone JK, Meiser B, Karatas J, Sousa MS, 
Zilliacus E, Kasparian NA. Perceptions of melanoma risk 
among Australian adolescents: barriers to sun protection 
and recommendations for improvement. Aust N Z J Public 
Health2014; 38(4): 321-5.
11- Fehér K, Cercato MC, Prantner I, et al. Skin cancer 
risk factors among primary school children: investigations 
in Western Hungary. Prev Med2010; 51(3): 320-4.
12- Bodekaer Larsen M, Petersen B, Philipsen PA, Young 
A, Thieden E, Wulf HC. Sun exposure and protection 
behavior of Danish farm children: parental influence on 
their children. Photochem Photobiol2014; 90(5): 1193-8.
13- Dennis LK, Vanbeek MJ, Beane Freeman LE, Smith 
BJ, Dawson DV, Coughlin JA. Sunburns and risk of 
cutaneous melanoma: does age matter? A comprehensive 
meta-analysis. Ann Epidemiol2008; 18(8): 614-27.
14- Majdi M, Milani BY, Movahedan A, Wasielewski 
L, Djalilian AR. The role of ultraviolet radiation in the 
ocular system of mammals. Photonics2014; 1(4): 347-68. 
15- Ghasemi Boroumand M, Nazari MR, Rahmani S, 
Tabatabae SM. Frequency of non-standard sunglasses sold 
by miscellaneous vendors in Tehran in 2010. Research in 
Medicine2011; 35(3) :163-7. 
16- Halliday GM, Byrne SN, Damian DL. Ultraviolet A 
radiation: its role in immunosuppression and carcinogenesis. 
Semin Cutan Med Surg2011; 30(4): 214-21.
17- Lucas RM, McMichael AJ, Armstrong BK, Smith WT. 
Estimating the global disease burden due to ultraviolet 
radiation exposure. Int J Epidemiol2008; 37(3): 654-67.
18- WHO. Solar ultraviolet radiation: Global burden of 
disease from solar ultraviolet radiation. Geneva: WHO; 
2006.
19- Buller DB, Cokkinides V, Hall HI, et al. Prevalence 
of sunburn, sun protection, and indoor tanning behaviors 
among Americans: review from national surveys and case 
studies of 3 states. J Am Acad Dermatol2011; 65(5): 114-
23.
20- WHO. Who Information Series On School Health 
Document Seven: Sun Protection:An Essential Element 
of Health-Promoting Schools .Geneva: WHO; 2002.
21- Gefeller O, Li J, Uter W, Pfahlberg AB. The impact 
of parental knowledge and tanning attitudes on sun 
protection practice for young children in Germany. Int J 
Environ Res Public Health2014; 11(5): 4768-81.

22- Glanz K, Rimer BK, Viswanath K. Health Behavior 
And Health Education Theory, Research, and Practice. 
4th ed. San Francisco, Calif: Jossey-Bass; 2008.
23- Floyd DL, Prentice-Dunn S, Rogers RW. A meta-
analysis of research on protection motivation theory. J 
Appl Soc Psychol2000; 30(2): 407-29.
24- Markelj J. Using protection motivation theory to 
examine environmental communications: The review 
of in-home energy saving advertisements. International 
Journal of Sustainability Communication2009; (4): 113-
24.
25- Milne S, Sheeran P, Orbell Sh. Prediction and 
intervention in health-related behavior: a meta-analytic 
review of protection motivation theory. J Appl Soc 
Psychol2000; 30(1): 106-43.
26- Maddux JE, Rogers RW. Protection motivation 
and self-efficacy: A revised theory of fear appeals and 
attitude change. J Exp Soc Psychol1983; 19(5): 469-79.
27- Witte K, Allen M. A meta-analysis of fear appeals: 
Implications for effective public health campaigns. 
Health Educ Behav2000; 27(5): 591-615.
28- Behrooz MA, Seif F, Fattahiasl J, Behrooz L. 
Variation of cosmic ultraviolet radiation measurements 
in Ahvaz at different months of year. Scientific Medical 
Journal2010; 9(1): 45-51. 
29- McClendon BT, Prentice-Dunn S. Reducing 
skin cancer risk: an intervention based on protection 
motivation theory. J Health Psychol2001; 6(3):321-8.
30- Schüz N, Eid M. Beyond the usual suspects: target 
group- and behavior-specific factors add to a theory-
based sun protection intervention for teenagers. J Behav 
Med2013; 36(5): 508-19. 
31- Sharifirad G, Yarmohammadi P, Sharifabad MA, 
Rahaei Z. Determination of preventive behaviors 
for pandemic influenza A/H1N1 based on protection 
motivation theory among female high school students 
in Isfahan, Iran. J Educ Health Promot2014; 3: 36-41. 
32- Araban M, Tavafian SS, Motesaddi ZS, et al. 
Predictors of air pollution exposure behavior among 
pregnant women: a trans theoretical model-based study. 
Journal of Knowledge & Health2013; 8(2): 83-8. 
33- Tanner JF, Hunt JB; Eppright DR. The protection 
motivation model: A normative model of fear appeals. 
Journal of Marketing1991; 55(3): 36-45.
34- Plotnikoff RC, Trinh L, Courneya KS, Karunamuni 
N, Sigal RJ. Predictors of aerobic physical activity 
and resistance training among Canadian adults with 
type2diabetes: An application of the Protection 
Motivation Theory. Psychol Sport Exerc2009; 10(3): 
320-8. 
35- Morowatisharifabad MA, Momeni Sarvestani M, 
Barkhordari Firoozabadi A, Fallahzadeh H. Predictors 
of unsafe driving in Yazd City, Based on protection 
motivation theory in 2010. The Horizon of Medical 

858



Rahmatiasl et al

Sciences2012; 17(4): 49-59. 
36- Ghahremani L, Faryabi R, Kaveh MH. Effect of health 
education based on the protection motivation theory 
on malaria preventive behaviors in rural households of 
kerman, iran. Int J Prev Med2014; 5(4): 463-71.
37- Dehdari T, Hassani L, Hajizadeh E, Shojaeizadeh 
D, Nedjat S, Abedini M. Effects of an educational 
intervention based on the protection motivation theory 
and implementation intentions on first and second pap test 
practice in Iran. Asian Pac J Cancer Prev2014; 15(17): 

7257-61.  
38- Gaston A, Prapavessis H. Using a combined 
protection motivation theory and health action process 
approach intervention to promote exercise during 
pregnancy. J Behav Med2014; 37(2): 173-84.
39- Hawkes A, Hamilton K, White KM, Young RM. 
A randomised controlled trial of a theory-based 
intervention to improve sun protective behaviour in 
adolescents ('you can still be HOT in the shade'): study 
protocol. BMC Cancer2012; 12(1): 1-8.  

Copyright© 2016 ASP Ins. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 
International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and build 
upon the material) under the Attribution-NonCommercial terms.

859


