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ABSTRACT 

One of the most common forms of cancer in the United States is skin cancer. 

Although the incidence of skin cancer is increasing annually, the distribution of skin 

cancer risk is not the same everywhere. Compared with urban residents, rural 

residents, who are typically older, less educated, and poorer than urban residents, have 

less access to early cancer detection programs and preventative health information. 

Yet almost all cases of skin cancer are preventable through appropriate protection 

from ultraviolet radiation.   

This study uses data from a project designed to prevent cancers caused by 

obesity, tobacco, and sunburn in rural communities. Data were collected from 382 

randomly selected residents of two rural communities in Texas in 2011. The 

information collected included demographic characteristics, attitudes and behaviors 

regarding cancer prevention, general health knowledge and anthropometric 

measurements (height, weight, and waist circumference). Ordinal logistic regression 

analyses and Chi-square tests were used to examine the associations of factors 

affecting sunscreen use and sunburn frequency.  

This study found that rural residents, who are Hispanic, smokers, and obese 

were more likely to use sunscreen. Those who are obese, unmarried, and less educated 

were reported more frequently getting sunburned. Knowledge derived from this study 

can be used to determine the need and scope of future rural skin cancer risk 

intervention efforts. Rural residents need further public preventive interventions to 

protect present and future generations from skin cancer.  
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CHAPTER I 

INTRODUCTION 

1.1 Background of the Study 

Skin cancer is one of the most common types of cancer in the United States. 

Annually, more than 3.5 million skin cancers have been diagnosed in over two million 

people (Rogers et al. 2006). Over the past 31 years, more people have had skin cancer 

than all other cancers combined (Stern 2010). In 2010, 37.5 percent of adults over 18 

years of age reported sunburn in the past 12 months (National Cancer Institution). 

Skin cancers are often classified as melanoma or nonmelanoma cancers. The most 

common cancers of the skin are nonmelanoma cancers, and are highly treatable. The 

most serious form of skin cancer, malignant melanoma, however, can be highly fatal. 

According to a recent National Cancer Institute report that the number of new cases of 

melanoma skin cancer increased between 1975 and 2009, with a projected number of 

76,250 new cases for 2012. 

Skin cancer is a significant public health concern to all population groups 

regardless of age, gender, race, or geographic region. Although, as reported by the 

National Cancer Institute, 40 to 50 percent of Americans who live to age 65 will have 

non-melanoma at least once, almost all cases of skin cancers could be prevented by 

appropriate primary prevention such as avoiding sun exposure, using sunscreen, 

wearing protective clothing, and avoiding tanning beds.  

The distribution of skin cancer risk is not uniform across different 

demographic groups. Studies show that rural populations tend to have lower incomes 
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and lower education levels than urban populations (U.S. Congress 1990), and that the 

average age of rural residents is typically older than urban residents (Miller, Stokes 

and Clifford 1987). Rural populations have less access to health care services than 

urban populations (Aday 1985; U.S. Congress 1990) and include more of the non-

elderly who lack health insurance (Summer 1991). Distance is also a potential barrier 

for rural residents preventing skin cancer, because they often must travel greater 

distances to obtain health care services than urban residents (Summer 1991; U.S. 

Congress 1990). Overall, rural residents are at heightened risk of developing skin 

cancer as well as experiencing more negative outcomes (Eberhardt and Makuc 2001; 

Casey, Thiede Call and Klinger 2001). There is only limited information available 

regarding rural residents’ attitudes and behaviors about skin cancer prevention.  

1.2 Objective of the Study 

 

The aim of this study was to provide useful information about rural residents’ 

skin cancer prevention by assessing the effects of multiple factors (demographics, 

health knowledge, attitudes, physical activities, etc.) on their skin cancer prevention 

behaviors. Data used in this study are from randomly selected individuals who 

answered a self-reported survey and anthropometric measurements (height, weight, 

and waist circumference) in two rural Texas communities. Logistic regression and 

cross-tabulation analysis are used to provide a snapshot of rural residents’ skin cancer 

prevention attitudes and habits. 
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The overall goal of this thesis is to inform rural residents of the danger of skin 

cancer behaviors and to improve their awareness of skin cancer prevention. Specific 

objectives of the study are to:  

1) Evaluate demographic differences in health knowledge and attitudes; 

2) Determine the extent to which  health knowledge and attitudes contribute 

to skin cancer risk behaviors using logistic regression; 

3) Evaluate to what extent health behavioral risk factors (BMI, waist 

circumference, physical activity and smoking) correlate to skin cancer risk 

behaviors; 

4) Estimate the effect of skin cancer risk behaviors on getting sunburned. 

1.3 Significance of the Study 

The significance of this thesis is that it will further knowledge of skin cancer 

risk awareness among residents of rural communities and the factors that affect their 

skin cancer prevention behaviors. The demographic characteristics of those groups at 

high risk of skin cancer are identified to facilitate targeted cancer prevention efforts. 

Knowledge provided by this study will help in planning future skin cancer research 

and health education programs for rural communities, as well as identify important 

primary prevention behaviors to enable rural residents to protect present and future 

generations from skin cancer. 
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CHAPTER II 

LITERATURE REVIEW 

This study addresses the effects of health knowledge, attitudes, and 

demographic characteristics on skin cancer prevention in rural communities. Probably 

due increasing rates of skin cancer, there has been a substantial amount of research 

literature on skin cancer in recent years. In order to decrease skin cancer risks, primary 

prevention is considered to be important in addressing the public health threat of skin 

cancer. Many published research studies have attempted to find factors that influence 

people’s attitudes and behaviors toward primary prevention of skin cancer. Those 

factors include gender, age, educational level, socioeconomic status, psychological 

factors, sun protection behaviors, and other health risk behaviors. An overview of the 

previous studies is summarized in table 2.1.  

2.1 Factors that Affect Skin Cancer Prevention 

Although few studies have focused on skin cancer prevention in rural 

populations, sun protection behaviors have been studied for a wide range of 

populations. Those samples include the general adult population (e.g. Hall et al. 2003), 

children (e.g. Hall et al. 2001), adolescents and young adults (e.g. McGee and 

Williams 1992; Sjoberg et al. 2004), parents (e.g. Glanz et al. 1999), outdoor workers 

(e.g. Lewis et al. 2006), university students (e.g. Savona et al. 2005), and community 

skin cancer screening attendees (e.g. Berwick et al. 1992).  For example, Martin 

(1995) and Purdue (2002) found that only 1-9% of adults in the general population 
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routinely use all four methods of sun protection in combination (sunscreen, protective 

clothing, shade and timed sun avoidance).  

2.1.1 Gender 

One of the demographic characteristics often associated with sun protection 

behaviors, is gender. Numerous studies show that females are significantly more likely 

to use sunscreen and other forms of sun protection than males, because females 

generally appear to be interested in sun protection (e.g. Branstrom et al. 2004). 

Compared to males, females are more likely to reapply sunscreen more frequently 

(e.g.Abroms et al. 2003; Devos et al. 2003). Females generally tend to express more 

positive attitudes towards sun protection (e.g. Lamanna 2004). However, even though 

studies found that males are more likely to spend time in the sun and have a greater 

sunburn frequency (e.g. Hoegh et al. 1999, Boldeman 2001) found that females are 

also more likely to frequently engage in risky behaviors such as tanning bed use and 

sunbathing.  

Branstrom et al. (2004) explored the correlation of attitudes, subjective norms 

and perceived behavioral control on behaviors related to UV exposure. They used a 

random population-based sample (n=3200, 18-37 years of age) in Stockholm County, 

Sweden, stratified by gender and age, which was selected from the Swedish census 

registry. Participants were mailed a questionnaire in addition to an invitation to 

participate in a larger intervention study. The response rate was 55% (1752 

participants). The mean age of the participants was 27 and more females than males 

took part in the study. This study used logistic regression analyses to investigate the 
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predictive value of different independent variables on sun-related behaviors. The 

independent variables included age, level of education, skin type, attitudes towards 

being in the sun and having a tan, subjective norm, and perceived behavioral control. 

For measuring participants’ attitudes, subjective norm and perceived behavioral 

control, the questionnaire designed for this study included twenty-one statements. 

These statements surveyed participants’ sunbathing, having a tan, mood benefits of 

sunbathing, perception of risk with sun exposure, severity of skin cancer, etc. 

Branstrom’s found that women were more likely to use sunscreen. Both males and 

females who had a sun-sensitive skin type or those who believed sunbathing to be 

risky were more likely to use sunscreen. Branstrom also found that women who cared 

more about the health risks related with sun exposure were much more likely to use 

sunscreen. But this relationship was not found in men. Another result showed in this 

study was that women used recommended protective measures more often than men 

did. 

Abroms et al. (2003) explored gender differences in sunscreen use by using 

focus group methodology. They used the theory of reasoned action as a guide to assess 

the differences in behavior, behavioral beliefs, and normative beliefs between males 

and females. Six focus groups were conducted with young men and women in 

Baltimore, Maryland; Orlando, Florida; and Denver, Colorado during a four-week 

period in the fall of 1997. Those four focus groups were stratified by gender, and two 

of the groups were of mixed-gender composition. Participants were asked questions 

about their age, their own and their families’ skin cancer history, their own and their 
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families’ employment history and income level, their skin tone (light, medium, or 

dark), and their frequency of sunscreen use. This study recruited 52 participants across 

three cities with an average age of 21 years. This study provides some useful 

information.  First, it found that males appeared to be much less likely than females to 

use sunscreen and to report reapplying sunscreen. Males reported only using sunscreen 

in a narrow range of situations such as at the beach, and several males reported never 

using sunscreen. Second, it revealed that males who did use sunscreen generally 

applied it after being out in the sun for some time. From the analysis, it was found that 

many males waited to apply sunscreen until after they noticed that they were 

sunburned or that their skin was feeling tight. Third, results of this study showed that 

females used sunscreen much more frequently and in a wider range of situations than 

males. Some females reported using sunscreen every day, and all females reported 

using sunscreen or another form of sun protection when at the beach. Fourth, it was 

found that unlike males, females generally applied sunscreen before going out in the 

sun or soon after getting out in the sun. Both males and females used the feeling of 

their skin feeling hot or burnt as cue for sunscreen use and women often took this as a 

cue of reapply sunscreen. 

Devos et al. (2003) estimated the awareness level among the general public by 

using a community sample of beachgoers. Participants were randomly selected from 

several Belgian beaches in and around the city of Ostend, Belgium during the months 

of May, June, July and August in 2001. There were a total 360 people (215 female and 

145 male) interviewed on the beach, who were mostly in age from 20 to 39. 
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Participants were not restricted by age, gender or socio-economic class before being 

invited to the interview. This study assessed their sun protection behavior, attitudes 

regarding sun protection use, knowledge of skin cancer, and awareness of 

recommended sun protection behavior. 60.8% of participants in this study considered 

sunburn to be a potential risk, and 70.6 % were aware of the risk of developing skin 

cancer. Among those participants, females showed higher risk awareness percentages 

than males, for instance females had around 9% higher awareness of sunburn risk than 

males. This study found that compared to two other sun protection behaviors 

(protective clothing or hats and avoiding sun exposure by staying in the shade), 

sunscreen was the most popular preventive behavior and was more frequently used in 

the female population. In the male group, it was more popular to wear protective 

clothing or hats, and avoid sun exposure by staying in the shade.  

Lamanna (2004) evaluated knowledge and attitudes regarding cancer and 

awareness of developing skin cancer among college students. Participants in this study 

were randomly selected from white male and female college students, in age from 18 

to 25, at the State University of New York. The total sample size was 224 people of 

whom 28.6 % were male and 71.4% were female.  All participants were invited to 

complete a self-administered, paper and pencil questionnaire that asked their attitudes 

about general cancer and their knowledge, perceptions, beliefs, and behaviors 

concerning sun tanning and skin cancer. The data was analyzed by multiple regression 

and correlation procedures.  In this study, only 26% of participants had knowledge of 

sun protection factor (SPF) and many of them don’t believe that skin could be tanned 
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if exposed to the sun for 15 minutes or more. Compared to females, males were 

reported having less knowledge about the danger of suntans and skin cancer. This 

study showed that females tend to have more knowledge and positive attitudes than 

males toward cancer and cancer prevention. Females were even more correct than 

males on perceived risks of sun exposure and perceived benefits of prevention 

behaviors, as well as more frequently following appropriate sun protection behaviors. 

Hoegh et al. 1999 examined sun avoidance behaviors among non-Hispanic 

whites, usually considered at highest risk for most skin cancers, in California. The data 

used in this study was a two year sample size of 4,749 participants from the California 

Behavioral Risk Factor Survey (BRFS), which was a population-based telephone 

survey of health behaviors and attitudes. Participants answered a variety of questions 

related to their health behaviors and demographic characteristics. Both descriptive 

cross-tabulation analysis and logistic regression were used to evaluate sun avoidance 

behaviors and to control for possible confounding factors.  Results of this study 

showed that males were significantly more likely to use protective clothing than 

females. However, males were significantly less likely to use sunscreen or to avoid the 

sun.  

Boldeman (2001) studied tanning habits and sunburn in an urban area of 

Sweden.  Data were collected from 6000 adolescents aged 13 to 19 years, and 4000 

adults aged 20-50 yeas. A mailed questionnaire that covered several aspects of tanning 

habits, sun protective behavior and its associated cognitive aspects and background 

factors, was sent to participants. This study used Chi-square tests for assessing the 
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correspondence between the observed and expected values of tanning and sunburn in 

each age group. This study reported that 38 % of women and 17% of men frequently 

engage in outdoor tanning. Results of the study showed that 46% of the females and 

44% of the males traveled to a sunny resort abroad during the 12 months prior to the 

study. Both frequent tanning and tanning bed use were twice as common by females as 

males. The study also reported 14 % of the study population experienced sunburn 

every year when tanning outdoors and the adult responders of both genders reported a 

lifetime experience of outdoor sunburn of 84%. 

2.1.2 Age 

Another demographic characteristic frequently associated with sun protection 

is age. A number of studies have found age is positively associated with sun protection 

behaviors, particularly sunscreen use (e.g. Branstrom et al. 2004; Purdue 2002; Scerri 

et al. 2002). However, some studies have shown a negative association between age 

and sun protection (e.g. Garbe and Buettner 2000; Prium et al. 1999). In contrast, 

Campbell and Birdsell (1994) found no association between age and sun protection. 

Due to the diverse range of samples used in the analyses, the effect of age on sun 

protection is not entirely clear.  

Purdue (2002) identified independent different sun protective behaviors and 

their combination use. Data used in this study was from 1196 respondents to the 

National Survey on Sun Exposure & Protective Behaviors. Respondents were light-

skinned people who spend more than 30 minutes of their leisure time in the sun per 

day. The total sample size was 1,027 participants. Multiple logistic regression models 
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were used to identify independent predictors of four types of sun protection behavior 

(seeking shade, wearing protective clothing, applying sunscreen to the body, timed 

avoidance of the sun) and analyze their use in combination. Purdue found that older 

people were more likely to practice one or two of the four sun protective behaviors. 

They were more likely to seek shade or avoid the sun. Additionally, results of this 

study indicated that older, more educated people who wanted to avoid a tan were more 

likely to wear protective clothing. This study revealed that younger adults were less 

likely to report avoiding the sun during peak hours, seeking shade and wearing 

protective clothing. However, they were more likely to apply sunscreen to their body 

when outside during leisure hours. This observation was consistent with the finding of 

Hoegh et al. (1999). Hoegh reported that regularly using protective clothing was twice 

as common in people ages 45 to 54 as in people ages 18 to 24 years.  

Scerri et al. (2002) evaluated sun protection behaviors and sun awareness of 

Maltese people in order to inform the public of the dangers of sun exposure and to 

promote sun protection. Participants for this study were randomly encountered 

pedestrians 16 to 50 years of age on the main street of the capital city of Malta during 

the summer of 1999. A total of 559 respondents completed the survey, which covered 

questions related to their demographic characteristics. The questionnaire assessed their 

frequency of sun exposure, use of sunscreen, and knowledge about the harmful effects 

of sun on the skin. Chi-square tests were used in this study to determine the 

differences in response frequencies. This study demonstrated that 62% of respondents 

reported being out in the sun from 10 am to 3pm in the spring and /or summer, and 
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19% of them reported sun exposure on more than 3 days per week. Scerri found a 

significant correlation between age and the frequency of sun exposure that is people 

ages 16-25 years were twice as likely to be outside in the sun on more than 3 days per 

week as those who were older. This study showed that young people reported 

themselves less likely than older people to wear a hat when outside, but more likely to 

use sunscreen. In this study, less than 50% of all respondents ever used sunscreen and 

75% of those using an SPF less than 15 were 16 to 25 years of age. 

Garbe and Buettner (2002) studied the use of sunscreen in Central European 

populations. Their data were collected from nine university departments of 

dermatology in Germany, Austria, and Switzerland. The total sample size included 

513 newly diagnosed melanoma patients and 498 control participants. Garbe and 

Buettner showed that younger people were more likely to use sunscreen more than 

once per sunbath and usually preferred to use sunscreen with higher SPF. This study 

demonstrated people who did not use sunscreen tended to be older.  

Prium et al. (1999) assessed the frequency of sunscreen use and the effects of 

diverse factors (e.g. age, sex, and past history of non-melanoma skin cancer) on 

sunscreen reapplication rates in a typical Queensland, Australia provincial community. 

This study conducted a survey by mailing questionnaires to randomly selected 

participants.  Respondents were  asked to provide information on their sun protection 

habits, such as application and reapplication of sunscreen, use of hats, wearing 

protective clothing, and avoiding sun exposure when outside. They were also asked 

about situations in which they would consider reapplying sunscreen. The Pearson Chi-
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square test was used in this study to analyze the correlation between predictive factors 

and sunscreen use.  A total of 669 respondents enrolled in this study. Among them, 

44% were men, 27% were 29 to 44 years of age, 38% were 45 to 59 year of age, and 

35 % were over 60 years of age. This study found that those over 60 years of age were 

significantly more likely to wear hats, wear protective clothing, and avoid sun 

exposure than younger groups. However, older people were less likely to apply 

sunscreen. 

Campbell and Birdsell (1994) investigated the knowledge, beliefs, and sun 

protection behaviors of adults in Alberta, Canada.  Data used in this study were 

collected from a larger survey for a cancer prevention demonstration program. A total 

of 3,843 adults aged 35 to 64 years from four mid-size cities in Alberta were invited to 

participate in their survey. A self- administered questionnaire, which covered 

questions about sun-related knowledge, beliefs, occupational and recreational 

exposure, and protective habits, was assigned to each participant. Campbell and 

Birdsell found that for both gender groups, older people tended to be more likely to 

wear a hat, wear protective clothing, and avoid sun exposure, but were less likely to 

use sunscreen.  

2.1.3 Education Level and Socioeconomic Status 

Most previous studies support a positive association between sun protection 

behavior and educational level (e.g. Cokkinides et al. 2001; Branstrom et al. 2004; 

Woolley et al. 2004; Koh et al. 1997). But Scerri et al. (2002) found no significant 

association between education level of workers and the frequency of using sunscreen 
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or wearing hats. For socioeconomic status, not all studies have reported a positive 

relationship between socioeconomic status or income level and sun protection (e.g. 

Ermertcan et al. 2005; Purdue 2002).  

Cokkinides et al. (2001) assessed sun exposure and sun protection behaviors 

and attitudes among U.S. youth. Data used in this study were collected from a national 

population based telephone survey. Interviewees were 1,192 pairs of youth aged 11 to 

18 years and their parents. Multiple logistic regressions were used to assess the effects 

of demographic characteristics, attitudes, and other factors on sun protection 

behaviors. This study found that youth whose parents had some college or higher 

education tended to be twice as likely to wear sunscreen with SPF ≥ 15. Branstrom et 

al. (2004) mentioned that they found those participants who had higher education were 

more likely to report using recommended sun protection. 

Woolley et al. (2004) examined the correlation between sun protection 

behaviors in men who had a history of non-melanoma skin cancer living in a high –

risk UVR area.  A self-administered questionnaire was mailed out to randomly select 

male individuals living in Townsville, north Queensland, Australia. Participants were 

asked questions about their demographic characteristics, history of skin cancer, 

attitudes towards sun exposure, and sun protection behaviors. Multiple logistic 

regressions were used to examine the association of independent predictors and sun 

protection behaviors. They found that compared to men who did not use sunscreen, 

those who usually wore sunscreen tended to be younger and had higher levels of 
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education.  This study reported that men who were more like to use sunscreen were 

people generally working indoors and doing recreational activities outdoor. 

Koh et al. (1997) examined the association of sunbathing behaviors with 

sunscreen use based on a nationally representative sample.  Data used in this study 

were collected by telephone survey. Participants were randomly selected from one 

adult over age 16 with each household, but restricted to whites. Among the 2,459 

respondents, 85 % had a high school or higher level of education. The telephone 

interview asked participants about demographic characteristics, sunbathing habits and 

sunscreen use behaviors. This study included Chi-square tests, logistic regression, and 

liner regression to analyze the categorical data. The results revealed that respondents 

who were at middle and higher levels of education were most likely sunbathe 

frequently, but they also more commonly used sunscreen.  

Ermertcan et al. (2005) investigated the frequency of sunscreen use and other 

sun protective practices among students and personnel of Celal Bayar University, 

Turkey. The sample size in this study was 1,018 participants, individuals including 

607 personnel and 411 students. All participants completed a questionnaire that 

covered questions about their sun protection and other health risk behaviors such as 

sports activities, cigarette use, and alcohol use among others. This study used Chi-

square test and logistic regression model tests and k statistic to determine the factors 

affecting different sun protection behaviors. Ermertcan found that doctors were more 

likely to use hats than students, and graduate students were more likely to wear a hat 

than undergraduates.  Doctors and nurses were reported to be more likely to use 
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sunscreen than other people in this study. This study also indicated that long sleeved 

clothing was more likely to be used by students and clean staff group, as well as by 

people at lower income levels.  Results examined by Ermertcan et al. were consistent 

with the previous study by Purdue (2002). Purdue found that sun protective behaviors 

were positively related to educational level and income. Purdue raised a question 

about whether the less frequent use of sunscreens among poorer adults might be 

caused by the cost of sunscreen. 

2.1.4 Psychological Factors 

Many studies have examined the association between sun prevention behavior 

and psychological factors (e.g. Jackson and Aiken 2000). Across studies, 

psychological variables in the general population include: higher perceived risk of 

developing skin cancer (e.g. Douglas et al. 1997; Lamanna 2004); greater intentions to 

use sun protection (e.g. Mermelstein and Riesenberg 1992; Reynolds et al. 1996); 

greater knowledge of skin cancer and sun protection recommendations (e.g. Fritschi et 

al. 1992; Glanz et al. 1999). 

Jackson and Aiken (2000) presented a psychosocial model to assess the effect 

of psychological factors on sun protection and sunbathing behaviors among young 

white women. A total of 202 non-Hispanic white women aged 18 to 27 years without 

a history of skin cancer were recruited for this study. Psychosocial factors assessed in 

this study included health beliefs, attitudes, norms, self-efficacy, and intentions to use 

sun protection and sunbathing habits. Jackson and Aiken distinguished sun protection 

from sunbathing. They found that sun protective habits were only predicted by sun-
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protective norms and self-efficacy; sunbathe habit was only predicted by sunbathing 

norms. 

Douglas et al. (1997) examined the correlation between perceived risk of 

melanoma, sunscreen use and frequency of sunburn. Data in this study were collected 

from self-administered questionnaires, which were assigned to 909 New Zealanders 21 

years of age.  The questionnaires asked about participants’ perception of the effects of 

sun behaviors on the risk of getting melanoma, how often they were sunburned, how 

often they used sunscreen and factors that would encourage them to be more likely to 

use sunscreen. Logistic regressions were used in this study to analyze the association 

between awareness of getting melanoma and sunburn frequency. They found that 13% 

of respondents rated themselves at high risk for getting melanoma, 45 %  considered 

themselves at medium risk , 28 % considered themselves at low risk, and 14 % 

reported they did not know.  This study found that awareness of the need to avoid 

severe sunburn was very high among all the respondents; however, respondents varied 

in their awareness of how sunbathing with sunscreen would affect their risk of 

melanoma. Only 34% of women and 40% of men in this study believed that that using 

sunscreen while sunbathing would decrease their risk of getting melanoma.  

Mermelstein and Riesenberg (1992) assessed the effects of knowledge, 

attitudes, and behaviors on skin cancer, sun exposure, sunscreen use, and tanning 

booth use among Chicago adolescents. In this study, a total of 1,703 high school 

students composed of 903 females and 800 males were randomly selected from 10 

Chicago area suburban high schools. This study found that compared to males, 
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females had more knowledge about skin cancer, and females considered themselves to 

be more susceptible to skin cancer. Females were reported to be more aware of using 

sun protection practices.  

Fritschi et al. (1992) examined predictors of sun protection behaviors among 

Australian adolescents. They assessed 972 school students aged 13 to 15 years from 

two urban areas and one rural location in Australia. Students completed 

questionnaires, which surveyed their demographic characteristics, knowledge and 

attitudes toward sun exposure and sun protection, and their sun exposure avoidance 

behaviors.  In this study, almost 90% of the students knew that 11 a.m. to 3 p.m. is the 

peak of sunlight in summer and that skin cancer was not a disease only found in 

elderly people. But it reported that 40% of the surveyed students did not realize that 

melanoma was a type of skin cancer. Additionally, almost 50% of the students 

believed that a tan looked healthy and 5% of the students thought that a tan was 

healthy.  

Glanze et al. (1999) performed a study aimed at examining factors associated 

with skin cancer prevention in a multiethnic population. Data for this study were taken 

from a skin cancer prevention program carried out at summer recreation programs in 

Hawaii. Participants included children age 6 to 8 years and their parents, as well as the 

outdoor recreation staff, but the survey respondents were parents of the children. A 

total of 756 parents and 176 staff completed the survey. Both parents and staff were 

surveyed about their demographic characteristics, skin cancer risk factors, knowledge 

about skin cancer and sun protection guidelines, attitudes, and reported policies for 
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sun protection at the recreation program. Additionally, parents were required to 

provide background information on their children and sun protection practices for their 

children. Several extra questions for staff covered sun protection norms among staff at 

the recreation program site.  To build the model, Glanze used social cognitive theory 

and the health belief model to provide the basis for survey questions addressed in this 

analysis. Multiple regressions were applied to assess contributions of multiple factors 

to skin cancer prevention behaviors.  This study found that parents’ knowledge of sun 

protection was significantly associated with their habits. Results in this study also 

showed that the sun protection behaviors of parents positively affected the protection 

their children received.   

2.1.5 Sun Protection Behaviors 

Sun protection behaviors include: sunscreen use, avoidance of sun exposure, 

use of protective clothes, and avoidance of tanning beds. Previous studies have 

reported that the regular use of sunscreen ranges from 7 to 72% among participants 

(e.g. Dixon et al. 1999; Leary and Jones 1993). Regular use was defined as ‘always’, 

often’, or ‘most of the time’ when outside between 30 and 60 minutes. About 9 to 61% 

of participants ‘seldom’ or ‘never’ use sunscreen when they go outdoors (e.g. 

Douglass et al. 1997). It has been found that  4 to 86% of participants ‘often’ or 

‘always’ wear a hat when outside and 4 to 70% of participants ‘often’ or ‘always’ 

wear some form of protective clothing (Cokkinides et al. 2001 and Dixon et al. 1999). 

Other studies reported that 15 to 59% of participants sought shade to avoid sun 

exposure (e.g. Pruim et al. 1999). Between 11 and 75% of females and 6 to 44% of 
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males reported using a tanning salon or solarium among participants over 15 years of 

age (e.g. Wichstrom 1994; Boldeman et al. 1997; Campbell and Birdsell 1994).  

Dixon et al. (1999) presented a study aimed mainly at examining children’s 

knowledge and attitudes about sun protection, tanning, and sunburn rates.  This study 

also measured parents’ encouragement of their children’s sun protection. Data used in 

this study was collected from five state primary schools of inner metropolitan 

Melbourne, Australia.  735 children and their parents completed questionnaires. 

Parents were asked to report their encouragement of children’s sun protection 

behaviors and their children’s usual sun protection behaviors. Children were asked to 

report their knowledge and attitudes related to sun protection, as well as their 

behaviors to prevent sun exposure. This study used t test, bivariate cross-tabulations, 

and ANOVA to predict the influence of children’s knowledge, attitudes on sun 

protection behaviors.  It was found that more than 80% of children had knowledge of 

using hats and sunscreen to prevent sun exposure and 80 percent of the children 

reported that they obtained this knowledge from their parents.  This study showed a 

positive impact of parents’ encouragement of sun protection practices on children’s 

sun protection behaviors. 

 Leary and Jones (1993) presented a study to assess the most closely related 

motivations and behaviors, associated with the increase of skin cancer.  A total of 133 

male and 133 female undergraduate students from 17-23 years of age participated in 

this study. All the participants completed a questionnaire, which surveyed their 

knowledge, attitudes, and behaviors related to the risk of skin cancer. In this study, 
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multiple regression analysis was applied separately on all four sun protection 

behaviors (use of clothing, use of sunscreen, seeking shade, and avoiding tanning).  

This study showed that 44% of their sample reported that they ‘seldom’ or never used 

sunscreen and only 7% of the participants regularly used sunscreen. Leary and Jones 

also found that 28% of participants used sunlamps, 40% used tan accelerators, 47% of 

participants stayed in the sun more than once a week during previous summer, and 

72% were outside in the sun for more than an hour.  

Wichstrom (1994) performed a study to examine Norwegian adolescents’ 

attitudes about sunbathing and their knowledge of the risk of skin cancer, as well as to 

determine the prevalence of sunbathing and sunscreen use among adolescents. This 

study recruited 15,169 participants from 103 randomly selected Norwegian high 

schools. All participants were invited to complete a questionnaire that measured their 

sunbathing and sunscreen use habits. This study found that only 10% of students 

reported that they never used sunscreen. In this study, almost 34.9% of female 

students reported that they very often or always used sunscreen, and 20.1 percent of 

male students reported that they use sunscreen regularly. Wichstrom also found that 

only half of the participants used sunscreen three times or more when sunbathing for 

more than 6 hours at a time. 

2.1.6 Other Health Risk Behaviors 

Several previous studies have described BMI (Body Mass Index), physical 

activities, sports, and smoking as effective factors, which exercise influence on skin 

cancer risk behaviors (e.g. Elliot et al. 2008). However, some previous studies have 



Texas Tech University, Haiyan Wang, May 2013 
 

22 

indicated that there were no significant relationships between sun protection behaviors 

and obesity, or the use of cigarettes and alcohol (e.g. Ermertcan et al. 2005). 

Elliot et al. (2008) attempted to determine the correlation of multiple factors 

with respect to skin cancer risk behaviors. Following the pattern of a previous study, 

they defined the skin cancer risk behaviors as infrequent use of sun protective 

clothing, staying in the sun when outside, infrequent use of sunscreen, use of indoor 

tanning devices, and a history of sunburn. Data analyzed in this study was drawn from 

the 2005 National Health Interview Survey (NHIS) of 28,235 participants over 18 

years of age. All participants answered a questionnaire that surveyed their 

demographic characteristics, knowledge, attitudes, and behaviors with regard to skin 

cancer prevention.  Ordinal logistic regression analyses were used to examine the 

association between multiple factors and the different skin cancer risk behaviors. 

Results of this study showed that there were more skin cancer risk behaviors reported 

by people from the Midwest, by males, and by non-Hispanic whites. Additionally, this 

study found that people who were overweight or obese, physically active, and risky 

drinkers were more likely to engage in skin cancer risk behaviors. This study also 

reported that current smokers tended to exhibit more skin cancer risk behaviors than 

nonsmokers. 

2.2 Skin Cancer Prevention in Rural Areas 

Few reports in the literature specifically evaluate skin cancer prevention in 

rural areas. The previous study most closely related to this thesis is a work by Whitney 

et al. (2009). Whitney et al. assessed the differences between rural and urban residents 
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in behaviors that prevent skin cancer. Data used in their study was drawn from the 

2005 Health Information National Trends Survey (HINTS). HINTS collected 

information about cancer communication, cancer-related attitudes, perceptions, and 

behaviors. A total sample size of 5586 individuals was analyzed in this study by 

logistic regression analysis. It was found that rural residents were less likely than 

urban residents to use sunscreen when outside in the sun for more than 60 minutes, 

however, this difference disappeared when the data was adjusted by age, race, income, 

education, health insurance status, smoking, gender, marital status, and region. 

Additionally, this study found that rural residents were less likely to stay in the shade 

when outside in the sun, however, they were actually more likely to stay in the shade 

after adjusting for the same confounding variables. This study indicated that although 

rural residents were indeed less likely to use sunscreen than urban residents, their less 

frequent use of sunscreen is not explained by their rural surroundings per se. 

2.3 Logistic Regression  

The logistic model commonly used for outcome variables is dichotomous or 

binary. In some cases where the outcome variable is nominal, with more than two 

levels, a multinomial logistic regression model will be used. However, there are 

instances in which the scale of a multiple category outcome is not nominal but ordinal. 

The ordinal logistic regression model takes into account the ordinal nature of the 

outcome. The predicted odd ratio in logistic regression of a positive outcome is 

expressed as a sum of products formed by multiplying the values of an independent 

variable and its coefficients. 
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This logistic regression method is a common model for prediction and has 

been applied to cancer predictions (Samatha 2009; Zhou, 2004). Many previous 

studies have applied logistic regression to obtain the potential correlation between 

multiple factors and sun protection behaviors or skin cancer prevention (e.g. 

Branstrom et al. 2004; Hoegh et al. 1999; Koh et al. 1997; Ermertcan et al. 2005). 

Several previous studies have used multivariable logistic regression (e.g. Purdue 2002) 

or multiple logistic regression analyses (e.g. Cokkinides et al. 2001; Wolley 2004) to 

examine the correlation of predictors and sun protection behaviors. Some other studies 

applied ordinal logistic regression (e.g. Elliot et al. 2008) to determine relative factors 

associated with skin cancer risk behaviors. Variables included in the model developed 

here are mostly categorized and the dependent variable is ordered, hence ordinal 

logistic regression is an appropriate choice for this data analysis. 

Table 2.1 An overview of previous studies that examine the correlates 

of sun protection behavior 

Factors Authors  Methods Correlations 

 

 

 

 

 

 

Gender 

Branstrom et 

al. (2004) 

Logistic regression 

analysis 

Female are more like to use 

sunscreen than male 

Abroms et al. 

(2003) 

Descriptive analysis Female are more like to use 

sunscreen than male 

Devod et 

al.(2003) 

Descriptive analysis Female are more like to use 

sunscreen than male 

Lamanna 

(2004) 

Multiple regression 

analysis 

Female are more like to use 

sunscreen than male 

Hoegh et al. 

(1999) 

Cross-tabulation 

analysis; logistic 

regression analysis 

Female are more like to use 

sunscreen than male ; but male are 

more likely to use protective 

clothing than female 

Boldeman 

(2001) 

Chi-square tests Female are more like to take outdoor 

tanning than male 
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Table 2.1 Continued 

 

  

Factors Authors  Methods Correlations 

 

 

 

 

 

Age 

Purdue (2002) Multiple logistic 

regression analysis 

Age is positively 

associated with sun 

protection behaviors 

Scerri et al. 

(2002) 

Chi-square tests Age is positively 

associated with sun 

protection behaviors 

Garbe and 

Buettner 

(2002) 

Chi-square tests; t-tests Age is negatively 

associated with sun 

protection behaviors 

Prium et al. 

(1999) 

Chi-square tests Age is negatively 

associated with sun 

protection behaviors 

Campbell and 

Birdsell 

(1994) 

Descriptive analysis No association between 

age and sun protection 

behaviors 

 

 

 

 

 

Education level  

Cokkinides et 

al. (2001) 

Multiple logistic 

regression analysis 

Education level is 

positively associated 

with sun protection 

behaviors 

Wolley et al. 

(2004) 

Multiple logistic 

regression analysis 

Education level is 

positively associated 

with sun protection 

behaviors 

Koh et al. 

(1997) 

Chi-square tests; 

logistic regression 

analysis; linear 

regression analysis 

Education level is 

positively associated 

with sun protection 

behaviors 

Scerri et al. 

(2002) 

 

Chi-square tests No association between 

education level and sun 

protection behaviors 

 

 

Socioeconomic 

Status and 

Income 

Ermertcan et 

al. (2005) 

Chi-square tests; 

logistic regression test; 

k statistic 

 

Socioeconomic status is 

positively associated 

with sun protection 

behaviors 

Purdue (2002) Multiple logistic 

regression analysis 

Income is positively 

associated with sun 

protection behaviors 
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Table 2.1 Continued  

  

Factors Authors  Methods Correlations 

 

 

 

 

 

Psychological 

Factors 

Jackson and 

Aiken (2002) 

Chi-square 

tests 

 

Intentions are positively 

associated with sun protection 

behaviors 

Douglas et al. 

(1997) 

Logistic 

regression 

analysis 

Awareness is positively 

associated with sun protection 

behaviors 

Mermelstein 

and Riesenberg 

(1992) 

Chi-square 

tests; t-tests 

Awareness is positively 

associated with sun protection 

behaviors 

Glanze et al. 

(1999) 

Multiple 

regression 

analysis 

Knowledge of sun protection is 

positively associated with sun 

protection behaviors 

Other Health 

Risk Factors 

Elliot et al. 

(2008) 

Ordinal 

logistic 

regression 

BMI is positively associated with 

skin cancer risk behaviors and 

current smoking is positively 

associated with sun protection 

behaviors 
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CHAPTER III 

CONCEPTUAL FRAMEWORK  

Although numerous previous studies have already discussed skin cancer 

prevention in multiple aspects, few of them specifically focus on skin cancer 

prevention behaviors among rural residents. It is important to understand the 

differences in sun protective behaviors among individuals who have different 

demographic characteristics and psychosocial factors. Understanding the determinants 

of their behavioral differences will help in developing interventions to improve sun 

protection. The theory of reasoned action (TRA) and the theory of planned behavior 

(TPB) have been recognized as two of the most useful theories for understanding 

health behaviors (Montano et al. 2008; Ajzen 1991). Meanwhile, the Health Belief 

Model (HBM) is one of the most commonly used theories in health behavior research 

to explain the change and maintenance of health-related behaviors (Champion and 

Skinner 2008).  

3.1 Theory of Reasoned Action (TRA) and Theory of Planned Behavior (TPB) 

The Theory of Reasoned Action (TRA) and the Theory of Planned Behavior 

(TPB) are formulated to explain the relationship between individual motivational 

factors and a specific behavior. The main assumption of TRA and TPB is that 

behavioral intention is the best predictor of a behavior. Both TRA and TPB 

concentrate on predicting the variance in behaviors (such as health behaviors) by 

attitude, subjective norm, and perceived control. 
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TRA was constructed in 1967 by Fishbein and was developed to better 

understand the relationship between individuals’ attitudes, intentions, and behaviors. It 

asserts that the most significant determinant of behavior is behavioral insertion (See 

Figure 3.1). Later, Fishbein and Ajzen better defined underlying beliefs, intentions, 

and behavior and their measurement (Montano et al. 2008). TPB is considered to be an 

extension of TRA that includes an additional construct: perceived control over 

performance of the behavior (See Figure 3.1). Ajzen (1991) defined perceived control 

as behavioral performance that is jointly determined by motivation (intention) and 

ability (behavioral control).  

From the perspectives of TRA and TPB, it is possible to evaluate the 

demographic differences in health knowledge and attitudes. It then remains to 

determine the extent to which health knowledge, attitudes, and health behavioral risk 

factors will contribute to skin cancer risk behaviors such as sunscreen use. Previous 

studies (Steen et al. 1988) using the TRA found that attitudes and beliefs are 

associated with sun protection behaviors and intentions to minimize sun exposure.  
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Figure 3.1 Theory of Reasoned Action and Theory of Planned Behavior. 

Source: Montano DE, Kasprzyk D, Taplin SH: The theory of reasoned action and the theory of planned behavior, in Glanz K, 

Lewis FM, RimerBK (eds.): Health Behavior and Health Education. San Francisco, Jossey-Bass, 2008, pp. 70. 
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3.2 The Health Belief Model 

The Health Belief Model (HBM) was initiated in the early 1950s by social 

psychologists in the U.S. Public Health Service, and it was developed to explain the 

prevalent failure of people to participate in programs for the prevention and detection 

of disease. (Glanz, Rimer, and Viswanath , 2008 ). The main concept of the original 

HBM is that the determinants of health behaviors are personal beliefs or perceptions 

related to a disease and the strategies available to avoid its occurrence (Hochbaum, 

1958).  Several underlying concepts of the HBM are used to determine why people 

will take action to prevent, to screen for, or to control illness conditions. Those 

concepts include susceptibility, seriousness, benefits and barriers to a behavior, cues to 

action, and self-efficacy (Champion and Skinner 2008).  In this thesis, the concepts of 

susceptibility, severity, benefits and barriers mainly help to explain the differences in 

skin cancer prevention behaviors among rural residents (See Figure 3.2).   

Perceived susceptibility is the perception that prompts people to adopt 

healthier behaviors. For instance, people who more deeply believe that sunburn can 

cause cancer will be more likely to use sunscreen. Perceived severity describes an 

individual’s feelings and beliefs about the seriousness of a disease. Perceived benefits 

refer to an individual’s conclusion as to whether the new behavior is better than what 

he or she is already doing. Perceived barriers are about an individual’s opinion as to 

what will stop him or her from adopting the new behavior. In this thesis, personal 

factors derived from the HBM help to predict health protective behaviors particularly 

sunscreen use and getting sunburned for rural residents.
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Figure 3.2 The Health Belief Model. 

Source: Champion VL, Skinner C: The health belief model, in Glanz K, Lewis FM, RimerBK (eds.): Health Behavior and 

Health Education. San Francisco, Jossey-Bass, 2008, pp. 49. 
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CHAPTER IV 

DATA AND MODEL 

4.1 Data Description 

4.1.1 Study Design  

The data for this study were drawn from a project designed to prevent cancers 

caused by obesity, tobacco, and sunburn in two rural West Texas communities 

(Muleshoe and Dalhart). Data used in this study were collected by this project in June 

2011. The target sample population of this project was members of rural communities 

with high Hispanic populations. Muleshoe is a small city located in West Texas with a 

population of 5,158 in the 2010 Census. Hispanics or Latinos comprise 53% of the 

population of Muleshoe. Dalhart is also a small West Texas city, with a population of 

7,237 at the 2010 Census, almost 23% whom were Hispanic or Latino. Data collected 

from these two communities have similar populations of both white and Hispanic 

people, which are the focus of research. 

A self-administered questionnaire was designed to survey participants’ 

demographic characteristics, health knowledge, and health behaviors regarding 

awareness of skin cancer prevention in 2011. All participants were invited to specific 

locations including local senior centers and churches to complete the survey. 

Questionnaires were conducted in both English and Spanish and the Spanish version 

was only offered to participants who preferred Spanish. In the data collection process, 

89.5% of respondents selected English and 10.5% selected Spanish questionnaires. In 

addition, data used in this study included body mass index (BMI) and waist 
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circumference were from anthropometric measurements (height, weight, and waist 

circumference). 

4.1.2 Participants 

Respondents were invited to participate through letters mailed to a sample of 

the local population randomly selected from the local telephone book. 400 invitation 

letters were mailed to residents from both Muleshoe and Dalhart, and 78 participants 

who joined the data collection process were from those 400 mail invitations. This 

random sample was supplemented by 304 additional participants invited through 

flyers and pamphlets distributed in public areas and newspapers. The invitees were not 

stratified based on age, gender, education level, or socioeconomic status. Among the 

total of 382 participants, 225 participants were collected from Muleshoe and 157 

participants were collected from Dalhart. All participants were required to be at least 

18 years of age and reside in the local community. White and Hispanic participants 

comprised 57% and 39.4%, respectively, of all participants. Many participants were 

high school graduates (35.7%) and many reported receiving less than twenty thousand 

dollars in annual income (37.8%).  
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4.1.3 Measures 

Demographics. Demographic variables are summarized in Table 4.1. 

Table 4.1 Sample Demographics  

 

 

Skin cancer risk behaviors. Participants answered two questions about skin cancer 

risk behaviors. 1) Do you typically wear sun screen when you plan to be outside for 

Demographics Percentage 

Gender  

   Male       33.1 

   Female      66.9 

Age  

   18-29      14.2 

   30-39      18.7 

   40-49      16.0 

   50-59      14.5 

   60-69      17.7 

   70-79      13.0 

   ≥80        5.9 

Race  

   White      57.5 

   Hispanic      39.4 

   Black American        0.8 

   India/Alaskan        0.5 

   Multi-Racial        1.8 

Education  

   Elementary      20.5 

   High school graduate      35.7 

   Some college or technical school      23.6 

   College graduate      20.2 

Income  

   Less than $20,000      37.8 

   $20,000-$35,000      22.3 

   $35,000-$50,000      12.9 

   $50,000-$75,000      14.7 

   Over $75,000      12.3 

Marital Status  

   Married      65.9 

   Divorced        9.4 

   Widowed        8.4 

   Separated        3.7 

   Never Married      12.6 
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more than 30 minutes; 2) Do you wear a cowboy or broad-brimmed hat when outside 

for more than 30 minutes. These two items used a 5-point Likert-type response scale 

(1=always, 2=most of the time, 3=some of the time, 4=occasionally, 5=never). 

Skin reaction to sun exposure. Participants answered a single item asking how often 

they get sunburned remaining outside for more than 60 minutes. This item utilized a 5-

point Likert scale ranging from “always” to “never”. 

Health knowledge and attitudes. Participants were asked whether they believe using 

tanning beds and getting sunburned can cause cancer. These items were assessed in 

three categories (1=yes, 2=no, 3= don’t know). In addition, participants answered how 

interested they were in finding ways to reduce their cancer risk with a three-point scale 

(1=very interested, 2=somewhat interested, 3=not interested). 

Health behavioral risk factors (BMI, waist circumference, physical activity, 

smoking). The BMI index was calculated based on anthropometric measurements 

(height and weight), which were measured by weight scale in pounds and height scale 

in feet/inches. Individuals with a BMI of <18.5 were denoted as underweight. A BMI 

of ≥ 18.5 but < 25 was denoted as normal and those with a BMI of ≥ 25 but < 30 were 

denoted as overweight. Individuals with a BMI of ≥30 were denoted as obese. We 

categorize the BMI as described by the standard BMI chart (1= underweight, 

2=normal, 3= overweight, 4= obese). Waist circumference was measured in inches. 

Participants also answered questions about how many times a week do they go out for 

brisk walk of 10 minutes or more and take part in sports or an exercise program. Both 

items were assessed on a three-point scale (1= 4 or more, 2= 1 to 3, 3= less than 1). In 

addition, participants were asked whether they currently smoking or using smokeless 
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tobacco products by a dichotomous question (1=yes, 2=no). Table 4.2 is a summary of 

the variables that will be used for the data analysis. 

Table 4.2 Description of variables  

 

 

Variables 

 

Definition 

  

      Characteristics 

sunscreen Do you typically 

wear sun screen 

when you plan to be 

outside for more 

than 30 minutes 

1=Always 2=Most of the time 

3=Some of the time 4=Occasionally 

5=Never 

 

cowboy hat Do you wear a 

cowboy or broad-

brimmed hat when 

outside for more 

than 30 minutes 

1=Always 2=Most of the time 

3=Some of the time 4=Occasionally 

5=Never 

 

sunburn 

 

 

 

Do you believe 

getting sunburn 

causes cancer 

      1=Yes 2=No 3= Don’t know 

sunburn frequency When you currently 

are outside for more 

than 60 minutes, 

how often do you 

get sunburned  

1=Always 2=Most of the time 

3=Some of the time 4=Occasionally 

5=Never 

 

interesting How interested are 

you in finding ways 

to reduce cancer 

1=Very interested 2=Somewhat 

interested 3=Not interested 

 

BMI  Body Mass Index 1=Underweight 2=Normal 

3=Overweight 4=Obesity 

brisk walk How many times a 

week do you go 

outside for a brisk 

walk of 10 minutes 

or more 

1=4 times/week  2=1 to 3 

times/week  3=less than 1 time/ 

week 

 



Texas Tech University, Haiyan Wang, May 2013 
 

37 

Table 4.2 Continued 

 

4.1.4 Nonresponse adjustments 

Some of variables chosen for regression analysis has missing data problem due 

to nonresponse and the missing data do not occur in a describable pattern. Previous 

studies rarely mention a method used to fix missing data problem. Most previous 

studies only include data for which there are complete observations.  In this study, we 

use the multivariate normal approach to impute the dataset and fix missing data 

problem (Little and Rubin, 2002).  

Before the imputation, we deleted one participant where all the survey 

questions were blank. The total sample size used to perform the imputation is 381 and 

29 individual observations have been imputed. The missing data was imputed by using 

SAS (2011), v 9.3, SAS Institute Inc. using the multivariate normal method.  Also, 

twelve participants were deleted because they did not fit into the white and Hispanic 

 

Variables 

 

Definition 

       

     Characteristics 

sports How many times a 

week do you 

participate in sports 

or an exercise 

program 

1=4 times/week  2=1 to 3 

times/week 3=less than 1 time/ week 

 

 

smoking Do you currently 

smoke cigarettes 

1=Yes 2=No 

 

smokeless Do you currently 

use smokeless 

tobacco products 

1=Yes 2=No 
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categories, and only offered very small sample sizes for the sub-populations they 

represented.  

4.2 Logistic Analysis 

4.2.1 Ordinal logistic regression model 

Dependent variables used in this study such as skin cancer risk behaviors 

and skin cancer outcomes (get sunburned) are all categorized on an ordinal scale. 

As discussed in Hosmer and Lemeshow’s (2000) book, in order to take into 

account the ordinal nature of the outcome, ordinal logistic regression models have 

been used as an appropriate regression to solve the problem (e.g. Elliot et al. 

2008).  

Assume the categories of the outcome variable, Y, are coded 1, 2,…,K, and 

consider Y=1 as the referent or baseline outcome which will be used to compare 

with Y=K. To further develop the model, assume there are p covariates and a 

constant term, denoted by the vector, x. Denote a general expression for the 

probability that the outcome is equal to k conditional on vector, x, of p covariates 

as P [(   | )]    ( )  
    (   )

  ∑    (   )
. In order to compare each response to all 

lower responses, that is Y= k versus Y< k for k = 2, 3, …, K, the logit model is 

denoted as follows: 

  ( )     [
 (   | )

 (   | )
] 

                [
  ( )

  ( )    ( )      ( )
] 

                                                                                                                 (1)   
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for k=2,3,…, K. Under equation (1) the continuation-ratio logits have different 

constant terms and slopes for each logit. The advantage of this unconstrained 

parameterization is that the model can be fit via K ordinary binary logistic 

regression models. 

4.2.2 Model estimation and model examination 

Generally, for categorical variables it is inappropriate to use linear regression 

because the response values are not measured on a ratio scale and the error terms are 

not normally distributed. In addition, the linear regression model can generate 

predicted values as any real number ranging from negative to positive infinity; 

however, a categorical variable can only take on a limited number of discrete values 

within a specified range. For logistic regression, least squares estimation is not capable 

of producing minimum variance unbiased estimators for the actual parameters. The 

maximum likelihood estimation is preferred and the most commonly used method for 

logistic regression (Wang & Guo, 2004). 

Odds ratio measures the incidence when the independent variable increases by 

one unit. To find the odd ratio when the probability of each event is calculated and the 

odds ratio is defined as: 

OR=   (   | )) ( (   | )                                                                         (2) 

 

  where k=2,3,…, K. 

The model fit test is to check whether all the variables are suitable to be used 

in the logistic regression and it was done by using likelihood ratio statistic test. 

Likelihood ratio test is defined as: 
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  ( )    (       )                                                                                     (3)                                                        

 

where the     is the log-likelihood of the beginning model which only consisted of 

intercept items and    is the log-likelihood of the ending model which includes all 

explanatory variables and intercept items entering the logistic regression. The 

likelihood ratio is distributed Chi-square with i degrees of freedom, where i is the 

number of parameters. 

4.2.3 The Logistic regression model 

In this study, one of the objectives is to estimate the extent of health 

knowledge, attitudes, and the health behavioral risk factors that affect skin cancer risk 

behaviors. The logistic models estimated in this study can be conceptualized as:  

             = f (Demographics, Attitudes, Health behavioral risk factors)         (4) 

where   represents the skin cancer risk behavior of sunscreen use. In the regression 

model, we categorized dependent variable at 3 scales, “always and most of the time”, 

“some of the time”, and “occasionally and never” using sunscreen. Variables on the 

right hand side are demographic characteristics, health knowledge and attitudes. 

Health knowledge and attitudes include participants’ belief that getting a sun burn can 

cause cancer, as well as their attitudes on how interested they are in finding ways to 

reduce their cancer risk. In addition, the independent variables contain health 

behavioral risk factors which include BMI, waist circumference, brisk walking, 

participating in sports, smoking cigarettes and using smokeless tobacco.  

A key outcome of particular interest is to understand the overall impact of 

chosen behaviors on sustaining sunburn.  This is of particular interest because 

sunburns cause skin cancer. The sunburn model can be described as: 
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H= f (Demographics, Attitudes, Health behavioral risk factors, Skin Cancer 

risk behaviors)                                                                                        (5)                                                                                                                    

where H denotes skin reaction to sun exposure, which is how often participants get 

sunburned when they remain outside for more than 60 minutes. Skin cancer risk 

behaviors are sunscreen use and wearing a cowboy hat or broad-brimmed hat when 

remaining outside for more than 30 minutes. 
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CHAPTER V  

RESULTS AND DISCUSSION 

5.1 Results 

The goal of this study was to examine the correlates of rural residents’ skin 

cancer prevention.  To accomplish this goal, Initially, Chi-square tests were used to 

investigate the differences in sun-related behaviors and attitudes among diverse 

demographic groups (see tables 5.1 through 5.4) as many previous studies have done 

(e.g. Boldeman 2002; Koh et al 1997; Scerri et al. 2002). Secondly, ordinal logistic 

regression analyses were used to explore the predictive value of different independent 

variables on sunscreen use and getting sunburned. Results of the ordinal logistic model 

are presented as prevalence odds ratios together with 95% CI.  

5.1.1 Descriptions 

Table 5.1 shows participants’ beliefs about getting sunburned. In the survey, 

participants were asked if they believed that getting sunburned could cause cancer. 

The answers to this question were categorized as “yes”, “no”, and “don’t know”. 

Table 5.1 shows that most people from all demographic groups believe getting 

sunburned can cause cancer. Significantly, it all but one age group more than 90% of 

the participants responded that they believed sunburn causes cancer; the exception was 

the age group of those over 80 years old, who only agree with the statement at a 

frequency of 82%. 

In our sample, results of table 5.1 indicated that almost all of the studied 

population knows that sunburn can cause cancer. This means that targeted public 
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efforts do not have to be mainly focused on enhancing population awareness of 

sunburn as the cause of cancer.  

 Table 5.1 Frequency of participant’s beliefs that getting sunburn 

causes cancer in different demographics  

Note. 
a:
 n is the number of observations; 

b
: * χ

2
 test significant under p<0.1; ** χ

2
 test 

significant under p<0.05. 

 

Demographics                        Do you believe getting sunburn cause cancer 

 Yes  

% (n
a
) 

No %(n) Don’t 

know  

% (n) 

Total %(n) χ
2
 Test

b 

Gender      

   Male  93(113) 2 (3) 5 (6) 100 (122)       

   Female 95(234) 1 (3) 4 (10) 100 (247)        <0.6191 

Age*      

   18-29 90 (43) 4 (2) 6 (3) 100 (48)         

   30-39 94 (66) 1 (1) 5 (3) 100 (70)       

   40-49 95 (57) 2 (1) 3 (2) 100 (60)       

   50-59 96 (53) 0 (0) 4 (2) 100 (55)          

   60-69 98 (64) 0 (0) 2 (1)      100 (65)  

   70-79 94 (46) 4 (2) 2 (1) 100 (49)  

   ≥80 82 (18) 0 (0) 18 (4) 100 (22)   <0.0941 

Race      

   White 95(209) 1 (2) 4 (8) 100 (219)  

   Hispanic 92(138) 3 (4) 5 (8) 100 (150) <0.3050 

Education      

   Elementary 89 (68) 2 (1) 9 (7) 100 (76)  

   High school graduate 93(121) 2 (2) 5 (7) 100 (130)  

   Some college or 

technical school 

97 (84) 2 (2) 1 (1) 100 (87)  

   College graduate 97 (74) 2 (1) 1 (1) 100 (76) <0.1853 

Income      

   Less than $20,000 91(128) 1 (2) 8 (10) 100 (140)      

   $20,000-$35,000 93 (77) 2 (2) 5 (4) 100 (83)  

   $35,000-$50,000 98 (45) 0 (0) 2 (1) 100 (46)  

   $50,000-$75,000 94 (51) 4 (2) 2 (1) 100 (54)  

   Over $75,000 100(46) 0 (0) 0 (0) 100 (46) <0.3031 

Marital Status      

   Married 95(234) 1 (3) 4 (10) 100 (247)  

   Not Married 93(113) 2 (3) 5 (6) 100 (122) <0.6191 
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Table 5.2 presents the frequency of sunscreen use for different demographic 

characteristics. We recoded the answer of this question as three categories: “always 

and most of the time”, “some of the time”, “occasionally and never” uses sunscreen 

when participants remaining outside for 30 minute or mores. Significantly, we found 

more women than men reported using sunscreen “always and most of the time” when 

remaining outside for 30 minutes or more. Also, this study showed that white people 

are significantly more likely than Hispanic people to use sunscreen “always and most 

of the time” when remaining outside for 30 minutes or more. Participants who have 

higher levels of education and higher reported income are similarly more likely to use 

sunscreen “always and most of the time”.  

As we expected, participants who were less educated and reported lower 

incomes were more likely to exhibit skin cancer risk behaviors. The results also show 

that Hispanic people in rural communities use sunscreen less frequently. This finding 

suggests that Hispanic people are less aware they are at risk for skin cancer. This 

implies that a targeted prevention effort to encourage sunscreen use should focus upon 

rural residents who are less educated, less affluent and Hispanic people. 
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Table 5.2 Frequency of using sunscreen by different demographics 

Note. 
a
: n is the number of observations; 

b
: * χ

2
 test significant under p<0.1; ** χ

2
 test 

significant under p<0.05. 

  

Demographics                                                           Sunscreen use 
 

 Always and 

most of the 

time % (n
a
) 

Some of 

the 

time % 

(n) 

Occasionally 

and never % 

(n) 

Total %(n) χ
2
 Test

b 

Gender**      

   Male  17 (21) 16 (20) 67 (81) 100(122)       

   Female 34 (83) 19 (47) 47 (117)      100(247)        <0.0011 

Age      

   18-29 27 (13) 21 (10) 52 (25)      100 (48)         

   30-39 36 (25) 7 (5) 57 (40) 100 (70)       

   40-49 25 (15) 23 (14) 52 (31) 100 (60)       

   50-59 33 (18) 20 (11) 47 (26)     100 (55)          

   60-69 28 (18) 23 (35) 49 (32) 100 (65)  

   70-79 29 (14) 18 (9) 53 (26) 100 (49)  

   ≥80 4 (1) 14 (3) 82 (18)     100 (22)   <0.1310 

Race*      

   White 32 (71) 18 (39) 50 (109)    100(219)  

   Hispanic 22 (33) 18 (28) 60 (89) 100(150) <0.0828 

Marital Status      

   Married 28 (70) 18 (45) 54 (132) 100(247)  

   Not  married 28 (34) 18 (22) 54 (66) 100(122) <0.9927 

Education*      

   Elementary 17 (13) 18 (14) 65 (49) 100 (76)  

   High school 

graduate 

25 (33) 18 (23) 57 (74) 100(130)  

  Some college 

or technical 

school 

33 (29) 21 (18) 46 (40) 100 (87)  

  College 

graduate 

38 (29) 16 (12) 46 (35) 100 (76) <0.0761 

Income**      

  Less than 

$20,000 

21 (29) 18 (25) 61 (86) 100(140)      

  $20,000-

$35,000 

28 (23) 13 (11) 59 (49) 100 (83)  

  $35,000-

$50,000 

33 (15) 13 (6) 54 (25) 100 (46)  

  $50,000-

$75,000 

37 (20) 24 (13) 39 (21) 100 (54)  

  Over $75,000 37 (17) 26 (12) 37 (17) 100 (46) <0.0315 
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Table 5.3 describes sunburn frequency in different demographic groups. We 

coded the answer of this question into three categories: “always and most of the time”, 

“some of the time”, “occasionally and never” of getting sunburned when participants 

remained outside 60 minutes or more. Using the Chi-square tests, we found that 

significantly more women than men reported that they “always and most of the time” 

get sunburned when remaining outside for more than 60 minutes. Similarly, 

respondents in the unmarried group more frequently reported that they “always and 

most of the time” became sunburned than did married participants when remaining 

outside for more than 60 minutes. More highly educated participants were 

significantly more likely to report getting sunburned “always and most of the time” 

when outside more than 60 minutes than were less educated participants. Surprisingly, 

race and income did not significantly affect differences in sunburn frequency as we 

were led to expect by the Chi-square tests.  

Participants who were female, single, and less educated more frequently 

received sunburns “always and most of the time” when outside for 60 minutes or 

more. Boldeman (2001) found that females were also more likely to frequently engage 

in risky behaviors such as tanning bed use and sunbathing. Further studies are needed 

to determine why females, who possess more knowledge and awareness of sun 

protection than males, are still more likely to get sunburned.  This finding implies that 

targeted education strategies should focus on rural residents who are single and less 

educated. 
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Table 5.3 Frequency of getting sunburned in different demographics  

Note. 
a
: n is the number of observations; 

b
: * χ

2
 test significant under p<0.1; ** χ

2
 test 

significant under p<0.05. 

Demographics                                                          Sunburn Frequency 

 Always and 

most of the 

time % (n
a
) 

Some of 

the 

time % 

(n) 

Occasionally 

and never % 

(n) 

Total %(n) χ
2
 Test

b 

Gender**      

   Male  13 (16) 21 (25) 66 (81) 100(122)       

   Female 20 (49) 29 (71) 51 (127) 100(247)        <0.0173 

Age      

   18-29 21 (10) 27 (13) 52 (25) 100 (48)         

   30-39 24 (17) 26 (18)  50 (35) 100 (70)       

   40-49 18 (11) 35 (21) 47 (28)  100 (60)       

   50-59 18 (10) 22 (12) 60 (33) 100 (55)          

   60-69 12 (8) 26 (17) 62 (47) 100 (65)  

   70-79 14 (7) 18 (9) 68 (33) 100 (49)  

   ≥80  9 (2)    27 (6) 64 (14) 100 (22)   <0.3080 

Race      

   White 15 (33) 27 (59) 58 (157) 100(219)  

   Hispanic 21 (32) 25 (37)  54 (81) 100(150) <0.3531 

Marital 

Status* 

     

   Married 16 (40) 25 (61) 59 (146) 100(247)  

   Not married 20 (25) 29 (35) 51 (62) 100(122) <0.0973 

Education*      

   Elementary 16 (12) 27 (21) 57 (43) 100 (76)  

   High school 

graduate 

25 (33) 28 (36) 47 (61) 100(130)  

  Some college 

or technical 

school 

14 (12) 27 (24) 59 (51) 100 (87)  

  College 

graduate 

10 (8) 20 (15) 70 (53)   100 (76) <0.0113 

Income      

  Less than 

$20,000 

15 (21) 24 (33) 61 (86) 100(140)      

  $20,000-

$35,000 

24 (20) 28 (23) 48 (40) 100 (83)  

  $35,000-

$50,000 

17 (8) 30 (14) 53 (24) 100 (46)  

  $50,000-

$75,000 

13 (7) 30 (16) 57 (31) 100 (54)  

  Over $75,000 19 (9) 22 (10) 59 (27)  100 (46) <0.311 
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Table 5.4 presents participants’ level of interest in finding ways to reduce 

cancer. Participants were asked how interested they were in finding ways to reduce 

cancer (very interested, somewhat interested, and not interested). Significantly more 

females than males are reported being “very interested” in finding ways to reduce 

cancer.  More white than Hispanic people reported as “very interested” and 

“somewhat interested” in finding ways to reduce cancer.  Participants with higher 

levels of education reported as having higher frequency of “very interested” and 

“somewhat interested” in finding ways to reduce cancer.  More married than 

unmarried participants indicated that they were “very interested” in finding ways to 

reduce cancer.   

This shows that participants who were male, Hispanic, less educated, and not 

married are groups of people who are harder to communicate with regarding skin 

cancer prevention due to their lack of interest in reducing cancer. It implies that public 

health education programs could usually find ways to motivate these groups of people 

to pay more attention to their health.   
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Table 5.4 Frequency of participants’  interest in finding ways to reduce 

cancer in different demographics  

Note. 
a
: n is the number of observations; 

b
: * χ

2
 test significant under p<0.1; ** χ

2
 test 

significant under p<0.05. 

 

  

Demographics                       How you interested in finding ways to reduce cancer 

 Very  

% (n
a
) 

Somewhat  

% (n) 

Not 

%(n) 

Total %(n) χ
2
 Test

b 

Gender**      

   Male  67 (82) 30(36) 3 (4) 100 (122)       

   Female 79(196) 19(46) 2 (5) 100 (247)        <0.0392 

Age      

   18-29 73 (35) 27(13) 0 (0) 100 (48)         

   30-39 71 (50) 27(19) 2 (1) 100 (70)       

   40-49 75 (45) 22(13) 3 (2) 100 (60)       

   50-59 80 (44) 18(10) 2 (1) 100 (55)          

   60-69 83 (54) 14 (9) 3 (2) 100 (65)  

   70-79 78 (38) 18 (9) 4 (2) 100 (49)  

   ≥80 55 (12) 41 (9) 4 (1) 100 (22)   <0.4087 

Race**      

   White 74(162) 25(55) 1 (2) 100 (219)  

   Hispanic 77(166) 18(27) 5 (7) 100 (150) <0.0259 

Education**      

   Elementary 71 (54) 21(16) 8 (6) 100 (76)  

   High school graduate 76 (99) 23(30) 1 (1) 100 (130)  

   Some college or technical 

school 

78 (68) 22(19) 0 (0) 100 (87)  

   College graduate 75 (57) 22(17) 3 (2) 100 (76) <0.0388 

Income      

   Less than $20,000 70 (98) 25(35) 5 (7) 100 (140)      

   $20,000-$35,000 78 (65) 22(18) 0 (0) 100 (83)  

   $35,000-$50,000 78 (36) 20 (9) 2 (1) 100 (46)  

   $50,000-$75,000 76 (41) 22(12) 2 (1) 100 (54)  

   Over $75,000 83 (38) 17 (8) 0 (0) 100 (46) <0.3314 

Marital Status**      

   Married 80(197) 17(43) 3 (7) 100 (247)  

   Not Married 66 (81) 32(39) 2 (2) 100 (122) <0.0061 
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5.1.2 Ordinal logistic regression 

Table 5.5 provides the results of ordinal logistic regression analyses that 

examine the relationship of demographic characteristics, attitudes, and health behavior 

risk factors on sunscreen use. Table 5.6 presents results of ordinal logistic regression 

analyses, which assessed the correlation of demographic characteristics, attitudes, 

health behavioral risk factors, and skin cancer risk behaviors with regard to sunburn. 

Models used in our study were significant using the likelihood ratio test 

(p<0.0001).We are aware of the potential problem of heteroscedasticity, however, as 

in most previous studies by others, we do not address it here (e.g. Branstrom et al. 

2004; Purdue 2002; Cokkinides et al. 2001). 

5.1.2.1 Results of sunscreen use model 

Compared to males, females were almost three times (OR=2.86; 95% CI, 1.79-

4.57) more likely to use sunscreen when they planned to be outside for more than 30 

minutes. Compared to whites, Hispanic people were 45% (OR=0.55; 95% CI, 0.34-

0.88) less likely to wear sunscreen. Participants who reported receiving annual income 

from $50,000-$75,000 reported twice as likely (OR=2.05; 95% CI, 1.01-4.15) to use 

sunscreen than those who reported annual income less than $20,000. 

Participants who were denoted as normal weight and obese significantly 

reported that they were less likely to use sunscreen than those denoted as underweight 

(see table 5.5).  Participants who were denoted as overweight did not show any 

significance. Compared to current smokers, non-smokers were almost twice as likely 

(OR=1.85; 95% CI, 0.60-4.03) to wear sunscreen.  
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The correlation of age to sunscreen use was rather less clear. The results only 

show that over 80 years old were significantly less likely to use sunscreen (not shown 

in the table). However, only 5.9% of the participants in our sample were over age 80, 

and this group may not be engaging in high risk sun behavior due to age.  

Participants who reported taking a  brisk walk less than once per week were 

42% less likely (OR=0.58; 95% CI, 0.36-0.94) to wear sunscreen than those who 

walked briskly 4 times per week. Participants who took part in sports or exercise 

programs less than once per week reported 62% less likely (OR=0.38; 95% CI, 0.21-

0.71) to wear sunscreen than those who took part in sports or exercise programs 4 

times per week. 

 We did not find significant effects of education, marital status, and 

participants’ knowledge of sunburn causes cancer on sunscreen use from the ordinal 

logistic regression. It is unclear the reason for this, but may be due to relative small 

sample size.  
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Table 5.5 Ordinal logistic regression analyses examining correlates of 

multiple factors with sunscreen use.  

 

 

 

 

Factors      Sunscreen use 

  

Gender OR 95% CI 

   Male  Ref  

   Female 2.86** 1.79-4.57 

Age   

   18-29 Ref  

   30-39 0.92 0.44-1.93 

   40-49 0.99 0.46-2.12 

   50-59 0.99 0.47-2.08 

   60-69 0.81 0.39-1.68 

   70-79 0.90 0.42-1.93 

   ≥80 0.32** 0.11-0.91 

Race   

   White Ref  

   Hispanic 0.55** 0.34-0.88 

Education   

   Elementary and  high school graduate Ref  

   Some college or technical school and  college graduate 1.15 0.74-1.78 

Income   

   Less than $20,000 Ref  

   $20,000-$35,000 1.26 0.72-2.20 

   $35,000-$50,000 0.89 0.44-1.80 

   $50,000-$75,000 2.05** 1.01-4.15 

   Over $75,000 1.78 0.84-3.80 

Marital Status   

   Married Ref  

   Not Married 1.02 0.64-1.62 

Knowledge that sunburn causes cancer   

Yes Ref  

No and  Don’t know 0.98 0.41-2.32 

Interesting in reducing cancer   

Very interested Ref  

Somewhat interested 0.69 0.42-1.14 

Not interested 0.93 0.26-3.39 
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Table 5.5 Continued 

Note: * Denotes a significant association (p<0.1) between the dependent variable and 

multiple factors; ** Denotes a significant association (p<0.05) between the dependent 

variable and multiple factors. 

  

Factors     Sunscreen use 

   

BMI OR 95% CI 

Underweight Ref  

Normal 0.15* 0.02-1.32 

Overweight 0.17 0.02-1.46 

Obesity 0.13* 0.01-1.14 

Times a week go for brisk walk   

4 times/week Ref  

1 to 3 times/week 0.86 0.52-1.42 

Less than 1 time/week 0.58** 0.36-0.94 

Times a week participate in sports    

4 times/week Ref  

1 to 3 times/week 0.76 0.39-1.48 

Less than 1 time/week 0.38** 0.21-0.71 

Current smoking status   

Current smoker Ref  

Not current smoker 1.85* 0.99-3.45 

Currently use of smokeless tobacco   

Yes Ref  

No 1.56 0.60-4.03 
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5.1.2.2 Results of getting sunburned model 

Table 5.6 shows the results of model evaluating the predictions about sunburn 

frequency. We found that females were almost twice as likely (OR=1.70; 95% CI, 

1.04-2.79) to get sunburned than males. Compared to married participants, those who 

were not married or partnered were more likely (OR=1.58; 95% CI, 0.98-2.52) to 

experience sunburn. The correlation of age and sunburn frequency was less clear. 

Results on participants from 70-79 years of age were significant and demonstrated a 

negative effect on sunburn frequency (OR=0.48; 95% CI, 0.22-1.05).   

We coded the education levels as a binary variable. Those who were 

elementary and high school graduates were recoded as 0 and those with some college 

or technical school and college graduates were coded as 1. We found that people with 

some college or technical school and college graduates are less likely to experience 

sunburn (OR=0.48; 95% CI, 0.31-0.75). Compared with participants whose annual 

income is less than $20,000, participants at higher income levels more likely to 

experience sunburn (see table 5.6). One possible explanation for this finding is that 

high salary people have more desire for a tanned appearance or may have more leisure 

time to engage in sun exposure.  

We found that compared to people denoted as underweight, those denoted as 

obese were more likely to experience sunburn. Being underweight exerted a 

negatively significant effect on sunburn frequency (not show in the table). 

Surprisingly, participants who were not currently using smokeless tobacco were twice 

as likely (OR=2.33; 95% CI, 0.89-6.12) to experience sunburn than those who were 

using smokeless tobacco.  However, it reported that only 4.9% of the participants who 
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were smokeless tobacco users in our data sample. Since we are the first one to study 

the correlation between smokeless tobacco use and sunburn, further studies are needed 

to better explain this relationship. 

Participants who reported as “no or don’t know” if they believe sunburn causes 

cancer were less likely to experience sunburn (OR=0.35; 95% CI, 0.15-0.82). 

However, only 5.96% of all participants fell into this group. Compared with 

participants who reported using sunscreen “always and most of the time”, those who 

“occasionally and never” used sunscreen were 46% less likely (OR=0.54; 95% CI, 

0.32-0.90) to experience sunburn. 

Race, activities (brisk walk, sports and exercise), cigarette smoking, and 

wearing a cowboy hat did not significantly impact sunburn frequency. The results also 

failed to show any correlation between participants’ interest in reducing their risk of 

cancer and sunburn frequency. We expect that a larger sample size will be helpful to 

provide more significant results. 
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Table 5.6   Ordinal logistic regression analyses examining correlates of 

multiple factors with getting sunburned. 

 

  

Factors    Sunburn Frequency 

  

Gender OR 95% CI 

   Male  Ref  

   Female 1.70** 1.04-2.79 

Age   

   18-29 Ref  

   30-39 1.02 0.49-2.13 

   40-49 1.14 0.53-2.43 

   50-59 0.59 0.28-1.24 

   60-69 0.56 0.27-1.19 

   70-79 0.48* 0.22-1.05 

   ≥80 0.50 0.18-1.44 

Race   

   White Ref  

   Hispanic 1.01 0.64-1.61 

Education   

   Elementary and  high school graduate Ref  

   Some college or technical school and  college graduate 0.48** 0.31-0.75 

Income   

   Less than $20,000 Ref  

   $20,000-$35,000 2.57** 1.47-4.50 

   $35,000-$50,000 1.87* 0.92-3.77 

   $50,000-$75,000 1.85* 0.90-3.80 

   Over $75,000 2.39** 1.11-5.17 

Marital Status   

   Married Ref  

   Not Married 1.58* 0.98-2.52 

Knowledge that sunburn causes cancer   

Yes Ref  

No and  Don’t know 0.35** 0.15-0.82 

Interesting in reducing cancer   

Very interested Ref  

Somewhat interested 1.24 0.76-2.02 

Not interested 0.31 0.07-1.33 

BMI   

Underweight Ref  

Normal 8.24 0.63-107.83 

Overweight 7.12 0.55-92.75 

Obesity 14.27** 1.05-192.97 
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Table 5.6 Continued 

Note: * Denotes a significant association (p<0.1) between the dependent variable and 

multiple factors; ** Denotes a significant association (p<0.05) between the dependent 

variable and multiple factors. 

  

Factors    Sunburn Frequency 

   

Times a week go for brisk walk OR 95% CI 
4 times/week Ref  

1 to 3 times/week 0.78 0.47-1.31 

Less than 1 time/week 0.71 0.44-1.17 

Times a week participate in sports    

4 times/week Ref  

1 to 3 times/week 1.10 0.56-2.18 

Less than 1 time/week 0.76 0.40-1.42 

Current smoking status   

Current smoker Ref  

Not current smoker 1.00 0.54-1.84 

Currently use of smokeless tobacco   

Yes Ref  

No 2.33* 0.89-6.12 

Sunscreen Use   

Always and most of the time Ref  

Some of the time 0.67 0.37-1.21 

Occasionally and never 0.54** 0.32-0.90 

Cowboy Hat   

Always Ref  

Most of the time 1.08 0.42-2.79 

Some of the time 1.88 0.79-4.52 

Occasionally 1.41 0.58-3.46 

Never 1.10 0.49-2.47 
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5.2 Discussion 

This study assessed skin cancer risk behaviors, attitudes, and sunburn among a 

rural population-based sample by using Chi-square tests and ordinal logistic 

regression. Results in table 5.1 show that almost all participants know that getting 

sunburned can cause cancer. Extra efforts in public education may not need a major 

focus on enhancing the public’s knowledge of the connection between sunburn and 

skin cancer.  

Females were found more likely to wear sunscreen than males, which is 

consistent with previous studies (e.g. Branstrom et al. 2004; Abroms et al. 2003). 

Results here also show that although females have more awareness that sunburn 

causes cancer and are more interested in finding ways to reduce cancer, they were 

more likely to experience sunburn than males. Previous studies like Bronstrom et al. 

(2004) and Lamanna (2004) found that females appear to be more interested in and 

have more awareness of sun protection. However, Boldeman (2001) found that 

females are also more likely to frequently engage in risky behaviors such as tanning 

bed use and sunbathing. This is the key reason that explains the higher frequency of 

sunburn among females. 

The differences among age groups in both sunscreen use and sunburn 

frequency were not clear. Only people in the over-80 age group were significantly less 

likely to use sunscreen; however, this could because they were less likely to go outside 

and exposure themselves to the sun. Compared with other age groups, only 

participants from 70-79 years of age were found to experience significantly less 

sunburn.  
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This study found that compared with whites, Hispanic people were less likely 

to wear sunscreen. Results provided by ordinal logistic regression were consistent with 

the χ
2 

tests. 60% of Hispanics vs. 50% of white people reported “occasionally and 

never” using sunscreen when they going outside for more than 30 minutes. Public 

education should be particularly targeted on Hispanic populations in rural areas. 

We also found that unmarried people were more likely to become sunburned 

than married, but we did not find a significant difference in sunscreen use between 

these two groups of participants. Married people may have been more likely to take 

responsibility for their own health and the health of their families than people who 

were not married.  

We found that people who had achieved higher education levels (some college 

or technical school and college graduation) were 52% less like to become sunburned. 

This result is consistent with previous studies (e.g. Wolley et al. 2004; Koh et al. 

1997) showing that education level is positively associated with sun protection 

behaviors.  

Those reported higher incomes were more likely to get sunburn, even though 

most of them reported that they believe sunburn causes cancer (see table 5.1) and they 

reported a high rate of sunscreen use (see table 5.2). Based on the ordinal logistic 

regression results, participants who reported incomes over $75,000 were more than 

twice as likely to experience sunburned than those with incomes below than $20,000. 

This finding could not be explained by previous studies (e.g. Purdue 2002; Ermertcan 

et al. 2005), which reported income to be positively associated with sun protection 
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behaviors. One possible explanation for this finding is that getting tanned (e.g. tanning 

bed use or outdoor recreation) is more affordable for those with higher salaries.  

In this study, the ordinal logistic regression analysis further examined the 

correlation of health behavioral risk factors, which included BMI, waist 

circumference, activities, and smoking, on sunscreen use and sunburn frequency. We 

found that participants who were obese were less likely to use sunscreen and more 

likely to suffer sunburn than participants who were underweight. Previous work by 

Elliot et al. (2008) found that BMI is positively associated with skin cancer risk 

behaviors. It may be that obese people care less about their health. 

People who went outside for a  brisk walk of 10 minutes or more and 

participated in sports or exercise programs less than once per week reported that they 

were less likely to use sunscreen than those who went outside for exercise 4 times per 

week. For participants who rarely went outside the application of sunscreen may be 

unnecessary.  

This study attempted to assess correlations of smoking cigarettes and 

smokeless tobacco use on sunscreen use and sunburn. We found participants who were 

not currently smokers were more likely to use sunscreen. This finding is consistent 

with previous study by Elliott et al. (2008). We could explain this as these non-current 

smokers were more responsible for their health than tobacco users. However, we 

surprisingly found that people who currently not use smokeless tobacco were more 

likely to experience sunburn. We did not find previous works which assessed 

correlations between smokeless tobacco use and getting sunburned. Further studies are 

needed to explain this unexpected result. 
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We also found that participants who reported “no or don’t know” if sunburn 

causes cancer were less likely to experience sunburn. However, only 5.96% of the 

participants reported as “no or don’t know” if sunburn causes cancer in our sample 

data. This group of people could be participants who rarely go outside and experience 

sun exposure. 

Compared with participants who reported using sunscreen “always and most of 

the time”, participants who “occasionally and never” used sunscreen were 46% less 

likely to experience sunburn. Participants who were less likely to get sunburn, while 

less likely to use sunscreen were people who did not often go outside in the sun, such 

as the elderly. We did not find significant relationship between uses of cowboy hats 

and getting sunburned, perhaps because cowboy hats were no longer as popular as 

they were in earlier decades. 

5.3 Limitations 

 

The current study is subject to three kinds of limitations: a) limitations due to 

the design of the questionnaire; b) limitations inherent in self-reported data; c) 

limitations due to regional scope. The following describes those limitations:  

In this study, we found that some participants who reported being more likely 

to use sunscreen also reported being more likely to get sunburn. Since we did not ask 

questions about what other strategies in addition to sunscreen use and cowboy hat use 

that people used to avoid sunburn, it’s difficult to explain why people who reported 

higher incomes and were more likely to use sunscreen were also likely to get 

sunburned.   
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All of the variables assessed in this study were self-reported answers, which 

may not correspond with actual performance of these behaviors. People may lie or 

skew their answers in order to make themselves look better. Respondents often do not 

give an accurate response due to cognitive biases or insufficient of self-knowledge. It 

is hard to control this possibility, but results should be qualified by this fact. 

This study is based on sample data collected from two rural West Texas 

communities Muleshoe and Dalhart. Even though the distribution of population in 

terms of Hispanic and white people  in the two communities was similar, it not 

possible to assure that results found in this study will also apply to rural communities 

in other states or regions. For the future study, it should expand the survey to other 

areas.
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CHAPTER VI 

CONCLUSION 

In this study, we used ordinal logistic regression analysis and Chi-square tests 

to examine the correlations among health knowledge, attitudes, and health behavioral 

risk factors regarding sunscreen use and sunburn frequency. We studied 369 rural 

respondents from two rural communities (Muleshoe and Dalhart, Texas) based on 

their self-reported survey answers.  

Several results from this study were consistent with previous studies. It found 

that higher education level is negatively associated with getting sunburned. In 

addition, this study also confirmed that females were more likely to use sunscreen but 

also more likely to get sunburned than males. 

There are several unique findings from this study. First, obesity is positively 

related to getting sunburned and is negatively associated with sunscreen use. Obese 

people may less care their health than underweight people. However, further study 

may be needed to better explain the positive relationship between sunburn and obesity. 

Second, we found that Hispanics were less likely to wear sunscreen than whites in 

rural community. Even though we did not find significant relationship between 

Hispanic people and getting sunburned, Hispanics still have the potential risk of 

getting sunburned if they did not wear sunscreen when they exposure to sunlight for a 

long time. Third, Unmarried participants were more likely to experience sunburn than 

married participants. We also found that non-current smokers were more likely to use 

sunscreen. Both married people and non-current smokers are generally people who 

more responsible for their health.  
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Two unexpected results likely need further studies to provide better 

explanation. Firstly, higher income level is positively associated with getting 

sunburned. It may due to getting tanned is more affordable for those with higher 

salaries. Secondly, non-current smokeless tobacco users were found more likely to 

experience sunburn. However, only 4.9% of the participants reported they were 

smokeless tobacco users. In order to better understand the relationship between 

smokeless tobacco use and sunburn, we suggest further study use a data sample that 

mainly focus on population who use smokeless tobacco. We also suggest further study 

include questions about how high salary participants spend their leisure time in the 

survey. 

This study has extended previous work in the area of skin cancer prevention. 

Despite its limitations, which include questionnaire design, regional scope, and self-

reported data, the results of this study can provide guidance for interventions to 

prevent skin cancer in rural communities. Knowledge derived from this study can be 

used to determine the need and scope of future skin cancer risk intervention efforts.  

To reduce skin cancer in rural areas, it is important to educate individuals who 

have known skin cancer risk factors and are still at risk for sunburn. Rural residents 

who are male, Hispanic people, unmarried individuals, those who currently smoke, 

who are less educated, or are obese, should be provided more public preventive 

interventions and more education in order to reduce their risk of skin cancer in the 

future.  
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