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Abstract
Background: Prostate cancer is one of the most common and lethal cancers in the world. The incidence of
prostate cancer has been increasing in recent years. The purpose of this study was to investigate factors associated
with prostate cancer screening behaviors among men over 50 in Fasa, Iran, based on the PRECEDE model.
Methods: In this cross-sectional study, 400 men over 50 were studied in Fasa, Iran. Data were collected via a
questionnaire on demographic characteristics, such as age, number of children, occupation, education, marital
status, smoking, and prostate cancer screening behaviors. Data were analyzed using SPSS software, version 16.
Independent samples t-test and the Pearson Product Moment correlation coefficient were used for the statistical
analyses.
Results: Men in the study had little knowledge (34.118.22) and attitude (28.237.23) about prostate cancer and
screening behavior. Their mean scores about prostate cancer, screening behavior, quality of life, and general
health were moderate. The subjects had low self-efficacy and perceived social support. Their mean scores of
enabling factors and screening behaviors were at a low level. Pearson correlation scores showed a significant
correlation between cancer prostate screening behavior and demographic variables, such as age (p=0.04,
r=0.136), occupation (p=0.01, r= .0 121), educational level (p=0.02, r= .0 211), and marital status of the subjects
(p=0.01, r= .0 112), but there were not significant correlations with the number of children (p=0.12, r= .0 092) and
smoking (p=0.09, r= .0 002). The T-test results showed significant relationships between age, occupation, and
education of the subjects, and the PRECEDE model structures were significant for predisposing factors, enabling
factors, and reinforcing factors (p<0.05).
Conclusion: The prostate cancer screening behaviors in men over 50 in Fasa, Iran, were at a low level. Due to
predisposing factors, such as the knowledge, attitudes, and beliefs of individuals, reinforcing factors can have an
important role in the behaviors related to prostate screening, such as their families and health staffs as well as
enabling factors, such as health financing, access to medicines and learning self-care. Educational interventions to
improve these behaviors and the quality of life of these people seem essential.
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1. Introduction
Prostate cancer among men is the most common cancer and after lung cancer, and it causes 11% of the fatalities due
to cancer (1, 2). The incidence of prostate cancer varies in different parts of the world. The highest rate of
occurrence has been reported to be in America (with 8.124 cases per hundred thousand), and the lowest is in
Bangladesh (about 3.0 cases per hundred thousand) (3). The incidence rate of prostate cancer in Fasa (A city in Fars
province) has been estimated to be per 100,000 men; that shows a significant increase (4). The growing number of
patients with prostate cancer has been obvious in Iran during the last 10 years (5). The numbers of deaths from
prostate cancer in 2003, 2006, and 2007 were 1309, 2815, and 3164, respectively, resulting in prostate cancer
ranking seventh among the most common cancers in Iran (6).

Despite major differences in the incidence rate of prostate cancer, most cases (more than 75%) are diagnosed in men
over 65 years old (6, 7), and this is due to the asymptomatic nature of the disease in its early stages. The symptoms
are often suggestive of locally advanced or metastatic disease (6). However, the incidence of the disease varies by
race (3) and is also affected by genetic and environmental factors, family history (1), hormonal changes related to
aging (8, 9), infections, poor nutrition (especially monounsaturated fats) (10), smoking, and alcohol consumption
(11). Given that the number of men over 65 is expected to increase four-fold by 2050 (12) and considering the
burden of prostate cancer on the healthcare system (2), it is important to assess ways that prostate cancer can be
prevented and treated (12). Since prostate cancer is asymptomatic in the early stages, one way to reduce mortality
due to this disease is screening asymptomatic individuals for the disease (8). In this regard, the American Cancer
Society recommends prostate cancer screening and related training programs at age 50 (13). Methods for screening
and diagnosing prostate cancer include urodynamic tests, sonography, laboratory tests, symptoms, and physical
examinations (14). One of the most important serological methods is to measure Prosate-Specific Antigen PSA
which is the most practical, easiest, and yet the most sensitive test for the disease with a specificity of 97% and
sensitivity of 67%. It is the first diagnostic test recommended to be conducted annually beginning at age 50 to
diagnose and prevent prostate cancer (9, 13). Early diagnosis of prostate cancer by determining level of PSA in the
blood can help ensure early treatment and control of prostate cancer before metastasis (13). The results of studies in
this area emphasize the effectiveness of the PSA screening test in the diagnosis of prostate cancer and introduce
factors, such as older age, higher income, and better general health status, as predictors of doing screening tests. In
these studies, risk knowledge strategies and interventions based on increasing knowledge concerning prostate cancer
prevention programs have been emphasized for health educators (12, 15-17). It is worth noting that many patients do
not want to know they have been diagnosed with prostate cancer because it makes them worry (13) and causes stress
and conflict in their families (18). This shows the importance of paying attention to psychological aspects of men's
participation in prostate cancer screening programs. Regarding prostate cancer, researchers have pointed to various
factors that may affect whether men are willing to participate in the screening for prostate cancer. However, from a
scientific perspective, a conceptual framework for understanding and analyzing health-related behaviors appears to
be necessary (13). Health education specialists have used different theories and models, such as the PRECEDE
model, to design health education interventions targeted at changing people’s behaviors (19-21). Developed by
Green et al., PRECEDE is an effective theoretical model to identify needs in health education and health promotion.
This model provides a framework whereby the factors that influence behavior in educational diagnosis such as
predisposing factors (e.g., knowledge and attitude), reinforcing factors (e.g., influence of family, peers, and other
people), and enabling factors (e.g., availability of resources and skills) are determined. PRECEDE starts with the
desired final results (causes) and goes backward through seven successive stages of planning, implementation, and
advanced evaluation to show how social diagnosis, epidemiology, and behaviors lead to a clear understanding of
peoples' needs and aspirations. It investigates those behavioral factors that are closely related to health (22). In
several studies of men in other countries, special attention was paid to the importance of prostate cancer screening.
These studies also emphasized to the importance of using PROCEED and PRECEDE theories in the prevention of
prostate cancer. Given the importance of the issue, the increased incidence of the disease in Iran, the feeling of
threat, the need for action to prevent or limit the disease, and the limited number of screening behavior studies, the
aim of this study was to investigate the factors associated with prostate cancer screening behavior among men over
the age of 50 in Fasa, Iran, based on the PRECEDE model. We hope that the results will help identify training
strategies for preventing prostate cancer.

2. Material and Methods
This cross-sectional study conducted in 2013. The sample included 400 men over the age of 50 who lived in Fasa,
Iran. Given the number of households covered by health centers in Fasa, a household in every district was selected
randomly as the starting point for data collection in that area. All families located on the right side of the selected
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household were chosen as the study sample. Data were collected via interviews by trained interviewers. In this
study, variables of age, number of children, occupation, education, marital status, smoking, and PRECEDE model
structures and their relationship with prostate cancer screening behaviors were examined. Subjects were informed
about confidentiality of information and the purpose of the study, and those who were willing participated in the
study.

The instrument used for collecting the data was a standardized questionnaire developed by the authors using
questionnaires in other studies (25-28). It was completed by the subjects, i.e., men over the age of 50, via self-
reports and interviews. To validate the questionnaire, it was reviewed by some health professionals, and their
comments were incorporated in the final version that was used by the subjects. The data collection tools included the
following:
1) Demographic variables questionnaire: Demographic variables studied were age, occupation, education level,

marital status, number of children, and smoking.
2) Quality of Life Questionnaire: The Farsi version of the Medical Outcomes Study-Short Form 20 (MOS-SF-20)

quality of life questionnaire was used (25, 26). This questionnaire was a 20-item scale with six subscales for
functional status (physical functioning, social functioning, and role functioning) and welfare status (mental
health, welfare status, perceived health, and pain). Scores between 0-100 were obtained. The validity and
reliability were reported in internal studies on different groups (27).

3) General Health Questionnaire: Health status: This section contained 28 questions of General Health
Questionnaire-28 (GHQ-28) used to measure of the general health of the experimental group. The questionnaire
contained four subscales of somatic symptoms, anxiety/insomnia, social dysfunction, and severe depression,
with each consisting of seven items. Scores from 0 to 84 were obtained for this scale, with 84 being a sign of
poor health, and 0 being a sign of excellent health. The Chronbach’s alpha score of this questionnaire was 0.72
in a previous study (28).

4) Prostate Cancer Screening Behaviors Questionnaire: The prostate cancer screening behavior questionnaire
included six specific questions that evaluated the rectal examination and PSA test.

5) Predisposing factors based on the PRECEDE model (22): To assess predisposing factors, various components
were examined, including knowledge, attitudes, and self-efficacy. In this study, men's knowledge of prostate
cancer and screening behaviors, their beliefs related to screening behaviors (sensitivity, sharpness, perceived
benefits, and barriers), and their general self-efficacy were measured to evaluate predisposing factors. The score
of the predisposing factors was calculated from the sum of the scores of these factors.

6) Questions concerning men's knowledge about prostate cancer screening behaviors: VinRich and colleagues’
Inventory (29) in relation to men's knowledge about prostate cancer screening behaviors consists of 12
questions that measure men's awareness of symptoms, risk factors, side effects of treatment, and signs of
screening. The scale consisted of items with answers of ‘yes,’ ‘no,’ and ‘I don’t know’ with scores ranging from
0 to 1. Correct answers got a 1 and incorrect answers and ‘I don’t know’ got 0 scores. The reliability and
validity of this questionnaire have been reported in other studies (23, 29). In the pilot study, which was
conducted on 30 men over the age of 50, the Cronbach’s alpha score was 0.72.

7) Perceived self-efficacy questions: This section contained 10 questions with a scale of 1 to 4 that measured
perceived self-efficacy of the study group. The questionnaires were a standard scale, the reliability and validity
of which were reported elsewhere (30). Attitudes Questionnaire: It evaluated men's attitude about prostate
cancer screening behaviors (13, 23), and it included 10 specific questions with an ordinal scale of 1 to 5 choices.

8) Questions of perceived social support (as reinforcing factors): Social support scale with standard instruments
(27) in two parts assesses overall perceived social support and supportive family behaviors. The overall
perceived social support subscale used three items to assess emotional support, instrumental support, and
perceived information support from family, peers, and the community. The answers ranged from 0 (not at all) to
5 (very much) on a Likert scale. The score on this structure ranged from 0 to 24. The second part consisted of
11 questions about supportive family behaviors and assessed the subjects' perceptions about the extent to which
most members of their families took measures such as going to the doctor with them, encouraging them to get
the proper amount of exercise, and following up on their self-care and diet. In the second part, the answers
ranged from 0 (not at all) to 5 (very much) on a Likert scale. The score on this structure ranged from 0 to 44.
Thus, the sum of the scores obtained from both parts provided the social support scores for participants in the
study.

9) Enabling factors questions: This structure was measured using six questions developed by the authors. Enabling
factors assessed subjects' perceptions of the extent to which they thought their income was sufficient for good
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health, the extent to which they had access to medicine or medical specialists, and the extent to which they
knew about self-care behaviors. The answers ranged from 0 (not at all) to 5 (very much) on a Likert scale. The
score on this structure ranged from 0 to 18. All scores except general health factors were calculated from 0 to
100.

The data were entered into SPSS, version 16 (SPSS Inc, Chicago, Illinois, United States of America). The
quantitative variables were presented via mean±SD, and the qualitative variables were presented as frequencies and
percentages. The independent t-test and the Pearson correlation coefficient were used to analyze the data. The
significance level was set at 95%.

3. Results
Table 1 provides the frequency distribution of the subjects in the study according to age, occupation, education
level, marital status, number of children, and smoking. About 75% of the men were between 50 and 60 years of age.
The majority of the subjects (81.25%) were employed, and most of them (91%) smoked cigarettes. Only 5% of the
men were married. To measure reliability, the alpha coefficient was used to evaluate the questions (N=30), and table
2 presents the results. The Chronbach`s alpha score was above 70% in all cases. The results of the survey showed
that men in the study had little knowledge (34.118.22 from 100) and attitudes (28.237.23 from 100) about
prostate cancer and screening behavior. The mean scores on quality of life and general health were moderate. The
subjects had low self-efficacy and low perception of social support. Mean scores of enabling factors and screening
behaviors were at a low level (Table 3).

Table 1. Frequency distribution of study subjects according to age, occupation, educational level, marital status,
number of children, and smoking

Variable n (%)
Age (years) 50-60 295 (73.75)

Over 60 105 (26.25)
Education Less than a high school diploma 260 (65)

High school diploma and above 140 (35)
Occupation Employed 325 (81.25)

Unemployed 75 (18.75)
Marital Status Single 380 (95)

Married 20 (5)
Number of children 3 or less 125 (31.25)

More than 3 275 (68.75)
Smoking Yes 364 (91)

No 36 (9)

Table 2. Reliability of the questions in the pilot study (N = 30)
Variable Number of questions Alpha coefficient
Quality of Life 20 0.74
Public Health 28 0.72
Questions on knowledge about prostate cancer in men 12 0.72
Questions on attitude about prostate cancer in men 10 0.71
Perceived general self-efficacy 10 0.75
Perceived social support 14 0.78
Enabling factors 6 0.72

The Pearson correlation scores showed a significant correlation between prostate cancer screening behavior and
demographic variables, such as age (p=0.04, r=0.136), occupation (p=0.01, r= .0 121), educational level (p=0.02,
r= .0 211), and marital status of the subjects (p=0.01, r= .0 112), but it did not have a significant correlation with the
number of children (p=0.12, r= .0 092) or smoking (p=0.09, r= .0 002). The results of the t-test showed significant
relationships between age, occupation, and education of the subjects with the PRECEDE model structures, and the
PRECEDE model showed such relationships between predisposing factors, enabling factors, and reinforcing factors
(p<0.05).
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Table 3. Mean scores of knowledge, attitude, quality of life, general health, overall self-efficacy, perceived social
support, enabling factors and prostate cancer screening behavior.

Variables MeanSDa

Knowledge score 34.11  8.22
Attitude score 28.237.23
Quality of life score 58.26.79
General health score 2.134.24
General perceived self-efficacy score 29.436.87
Perceived social support score 27.568.65
Enabling factors score 29.105.78
Screening behaviors score 21.124.31

a Standard deviation

4. Discussion
The results of this study showed that there was a significant relationship between prostate cancer screening
behaviors and age, occupation, educational level, and marital status. The overall incidence of prostate cancer
increases faster with age than other malignant cancers. Hosseini's studies in Mazandaran Province (5), Winterich
Julie (31), McFall (32), Parker (33) and Kenerson (24) showed that prostate cancer screening behaviors are
significantly associated with age. The results in our study regarding employment status were consistent with the
results of studies by Judith (34), Hosseini (5), Namdar (35) and Friedenreich (36). Marital status also was studied by
Chan (37), Walsh (34), and Kenerson (24). We found that an increase in educational level leads to an increase in
mean score for prostate cancer screening behaviors, and this results was consistent with the findings of Winterich
(31), Consedine (38), and Walsh (34). Hosseini’s study (5) introduced smoking as a risk factor for prostate cancer.
However, in this study, there was no significant relationship between the score of prostate cancer screening
behaviors with smoking. The results of this study showed that men in this study had a little knowledge and attitudes
about prostate cancer and screening behavior. This was consistent with results of studies by Forrester-Anderson
(39), Woods (40), Abbott (41), and Parker (33). According to the PRECEDE model, knowledge and attitudes as
predisposing factors can lead to appropriate health behavior, but the formation of appropriate behavior requires other
factors, such as enabling factors and reinforcing factors, which are influential and decisive. Also, we should consider
individual behavior changes, and we should take into account environmental and individual factors (42). As can be
seen in the present study, subjects had a fairly favorable quality of life. Based on findings of similar studies on
different domains of these patients’ quality of life, their poor perception of health resulting from their views about
their health status is much more pronounced (43, 44). These patients’ chronic disease is likely to have a strong
negative effect on their perceptions of their health status. This is consistent with results of the study by Morovika
and colleagues (44). Based on the results, the scores of subjects’ health status were lower than the maximum score
of 84, which showed that their view of their health status was positive. This is consistent with results of Nagiwa et
al. and Carroll et al. in European countries (Slovakia, France, The Netherlands, Norway, and Sweden) on patients
with rheumatoid arthritis (45, 46).

In this study, the mean scores of self-efficacy and self-management behaviors were low, indicating a lack of
attention and activity in line with self-care behaviors to prevent prostate cancer. Therefore, when designing
educational programs for these individuals, nurses and health professionals should provide information regarding
methods and tools for better self-management and their correct implementation. In their educational programs, they
should take advantage of opinions provided by experts as well as patients who have been successful in self-
management of their diseases. Hansen and colleagues also found that the use of self-care strategies were associated
with improved quality of life (47). Kenerson pointed to the role of perceived behavioral control in prostate cancer
screening behaviors (24). Studies by Alidousti et al. (48), Namdar et al. (35), and Consedine (49) showed that self-
efficacy has an important role in promoting cancer prevention behaviors. Kessler’s study on Indian women stressed
the importance of techniques to increase self-efficacy for improving screening behaviors (50). Keshavarz et al.’s
qualitative study of Iranian female workers showed that most subjects did not have self-efficacy and intention to
receive breast and uterine cancer screening (51). The subjects’ perceived that social support was poor. Regarding the
relationship between self-management behaviors and reinforcing factors, we can say that increasing social support
improves patients’ self-management behaviors. Chen conducted a study in this area (52). Orem suggested that social
support can provide messages and information that help satisfy social interaction needs and strengthen motivation
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and self-care behavior (53). These findings support the views that social support through social interaction affects
participation in self-management behaviors and that adequate social support facilitates actions and thoughts of a
person (in order to perform self-management behaviors) (54). Therefore, performing multiple treatments beginning
in the early stages of the disease improves self-management behaviors and the health status of patients. Such
treatments include educational programs, such as telephone counseling, participating in social activities, providing
exercise therapy and group therapy, and teaching coping skills to prevent avoidance behaviors regarding self-
management.

The input of doctors is one of the factors that affect patients’ decisions about their personal lifestyles (55). Several
studies have shown that doctors’ recommendations are a major contributing factor in accessing preventive care and
adjusting to health promotion behaviors. Doctors’ attention and their recommendations related to self-management
behaviors can have a significant effect on patients’ performances (40). Yavari stressed the effects of doctors and
healthcare personnel (56), and Randy (57) pointed to the effects that family and friends can have as sources of
information and support. Duggleby studied the effectiveness of psychosocial and social support in enhancing the
quality of life of cancer patients (58). The mean score of enabling factors was low. Factors such subjects'
perceptions of the extent to which they think their income is sufficient for good health, the extent to which they have
access to medicine or medical specialists, and the extent to which they know self-care behaviors were considered as
enabling factors for screening behaviors. Enabling factors of prostate cancer screening behaviors in other studies
include cost of screening, time and access to physicians (24), insurance (33), and the cost and availability of
healthcare (41). Lavist and colleagues showed that structural factors, such as having private insurance and the
availability of health services (enabling factors), have an important role in determining the rate of use of prenatal
services for women and improvement of their health status. In fact, these enabling factors were more important than
cultural and behavioral differences (59). Tudior and colleagues posited that the lack of access to doctors and not
having enough time were identified as barriers to prevent men seeking medical care (55).

The men in this study underperformed on prostate cancer screening behaviors. This finding was not unexpected,
because the results of this survey based on the PRECEDE model showed that men had little knowledge and attitudes
about prostate cancer and screening behavior and that they had low levels of perceived self-efficacy, social support,
and enabling factors. These results are consistent with those of Nnodimele (60), Jones (57), Lee (61), and Rezayian
(62). In order to promote prostate cancer screening behaviors, the participation of various related parties is
necessary. The involvement of families in developing and holding training programs, publication of books and
pamphlets in this regard, the use of educational media, and the revision of TV and radio programs are important and
effective steps in improving people’s quality of life and their prostate cancer screening behaviors.

5. Conclusions
The results of this study showed that prostate cancer screening behaviors were at a low level in men over 50 years of
age in Fasa. Intervention efforts to improve their screening behaviors and quality of life seem important. These
findings can be used most effectively in educational planning. Authorities should develop educational and
interventional programs to enhance self-management behaviors and health status in hospitals and health centers. To
this end, the cooperation of health education professionals, specialists, nurses, and the families of the men involved
or their caregivers is necessary for developing appropriate programs.
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