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ABSTRACT

Background: Colorectal cancer (CRC) is one of the prevalent diseases that can be diagnosed timely using appropriate
screening programs. This study aimed to review the predictive factors for participation in colorectal cancer screening.
Methods: International databases including PubMed, ISI and Scopus were considered for search of English articles by 30
December, 2018. Thirty-one published articles were finally entered into the study. Keywords were “colorectal cancer’,
“colorectal neoplasm’, “predictor’, “screening’, “Fecal Occult Blood Test (FOBT)’, “Fecal Immunochemical Test (FIT)’,
“education’, “smoking’, “obesity” or a combination of them in the title/abstracts.

Findings: There were 367,248 subjects reviewed in this systematic review of 31 published articles consisted of two cohorts,
one quasi-experimental; one mixed method, three randomized trial and twenty-six cross-sectional design.

Conclusion: According to the results, knowledge, income, being married and female, trust to physician and kindly contact of
health providers, counselling centres disorders were the main predictive factors for participation in the CRC screening

programs.
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INTRODUCTION

Cancer is one of the prevalent diseases that account for a
large volume of lethal consequences as well as care efforts
[1-5]. Among them, Colorectal Cancer (CRC) is now
responsible for a large part of the burden of cancer and
the fourth leading cause of cancer death worldwide [6].
The CRC is the second most common cancer in women
[7,8] and after breast cancer is the most common cause of
death in women [9,10]. Meanwhile, it can also be
considered as the third most common cancer in men
worldwide. It is estimated that the incidence and mortality
rate of the CRC will increase by 77% and 80% by 2030,
respectively [7].

The incidence and mortality rate of this cancer varies in
different regions [11,12], which is more common in
developing countries than in the rest of the world [13].
Fortunately, its mortality rate is declining in many western
countries [7].

Cancer is also the third leading cause of death in Iran, so
that the incidence of CRC has increased during the past 25
years in Iran especially among younger people [14,15].

Various risk factors have been reported for colorectal
cancer, including aged more than 50 years, family history,
nutrition patterns, obesity, inactivity, and cigarette
smoking. However, the main cause of it has not been
accurately known [9,16-19].

The survival rate of the CRC is reported 5 years after
diagnosis [13], which is highly dependent on the time of
diagnosis, so secondary prevention, which is the early
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diagnosis of cancer, is important [6,14]. The CRC is
suitable for screening because it is a challenging health
problem and there are some tests that can diagnose it
earlier [20]. Initial and necessary measures for screening
colorectal cancer often include training and advice for
screening tests [21]. Regular screening is one of the best
and most valuable early detection methods in the CRC
[22-26].

Fecal Occult Blood Test (FOBT] and colonoscopy are the
most commonly used tests for colorectal cancer
screening [4]. One of the reasons for the low CRC
screening rate is the lack of participation in these
programs [27]. In addition, standard educational
materials for promoting CRC screening have also been
unfortunately unsuccessful [28]. Three major categories
of screening agents have been reported in various
sources including; 1) demographic characteristics such
as race, ethnicity, level of education and age; 2)
psychological effects such as knowledge, risk perception
and health behaviors, and 3) health system factors such
as health insurance coverage, physician advice and the
usual source of health care.

Also, studies have shown that people who are involved in
unhealthy behaviors, such as smoking and physical
inactivity, are less likely to use screening tests
recommended for cancers [29].

In a study entitled "Factors Associated with the Fecal
Occult Blood Testing for Colorectal Cancer Screening",
the results showed that in the referred group, the
majority of the subjects were married with higher
education and appropriate economic status [15]. There
are some systematic reviews entitled "Weight loss as a
predictor of cancer in primary care", "A systematic review
examining quality of life following pelvic evisceration for
locally advanced and recurrent rectal cancer” and "How
useful is thrombocytosis in predicting an underlying
cancer in primary care" focusing on the CRC [30-32].

Considering the importance of the CRC and the lack of
comprehensive systematic reviews in this field led us to
review the predictive factors for participating in the CRC
screening programs. Indeed, no study included all related
factors for prediction of participation in the CRC
screening, so that the novelty of this paper is due to its
comprehensiveness.

MATERIALS AND METHODS

Search strategy

International databases including PubMed, ISI and
Scopus were considered for search of English articles
from year 2000 to 30 December, 2018. Thirty-one
published articles were finally entered into the study.
Keywords were “colorectal cancer”,  “colorectal
neoplasm”, “predictor”, “screening”, “FOBT”, “Fecal

Immunochemical Test (FIT)”, “education”, “smoking”,
“obesity’ or a combination of them in the title /abstracts.

For example search strategy in PubMed database was as
following with 15079 studies:

(Colorectal cancer [Title/Abstract] OR Colorectal
Neoplasm [Title/Abstract]] AND (Predictor [Title/
Abstract] OR Screening [Title/Abstract] OR FOBT [Title/
Abstract] OR FIT [Title/Abstract] OR Education [Title/
Abstract] OR Smoking [Title/Abstract] OR Obesity [Title/
Abstract]]

Selection of articles

After collection of articles of interest, references
imported to Endnote software and removed duplicate
titles. Then, after browsing titles, studies with irrelevant
purpose were removed, and then the remaining studies
assessed by two independent investigators.

The selected studies were performed on humans and
published in English. The selection process using
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA] statement can be seen in Figure
1.

Records identify through
PubMed. Scopus and WOS
(n=23195)

|

Records after duplicated
removed
(n=8320)

l

Record screened Record excluded
(n=14875) (n=14844)
Studies included
(n=31)

Figure 1: Selection process using PRISMA

Data extraction

Information dealing with the selected articles (the
author's last name, year of publication, study design,
sample size and the results of each article were taken by
two independent investigators.

The differences observed in this process corrected by a
third investigator who was independent with the two
previous investigators.

FINDINGS

There were 367248 subjects reviewed in this systematic
review of 31 published articles consisted of two cohorts,
one quasi-experimental, one mixed method, three
randomized trial and twenty-six cross-sectional designs.
The summary of the articles included in this review is
available in the Table 1.
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Table 1: The summary of reviewed articles in this systematic study

Reference Title Sample  Age (year) Design Conclusion
Saraste Initial participation as a predictor for
etal. continuous participation in population- 48959 Cross- One of the strong predictor to participate in subsequent screening is
[33] based colorectal cancer screening. Range: 60-69 sectional participation in the first round of screening.
Perceptions of colorectal cancer screening
Shin et and recommendation behaviors among Range: 30 to = Cross-
al. [34] physicians in Korea. 379 65 sectional Strong belief in the screening efficacy of FOBT is very important.
Promoting colorectal cancer screening in
foreign-born Chinese-American women: Quasi-
Kim et Does racial/ethnic and language experimental One of the strong predictor to participate in the screening is education. The
al. [35] concordance matter? 198 Range: 50-65 effectiveness of the education does not decrease using an interpreter.
Nikbak  Demographic characteristics and the first
htetal. program of colorectal cancer (CRC) Cross- The prevalence of positive IFOBT increases with age indicating the
[36] screening in north of Iran 924 Mean: 59.38 sectional importance of the screening among elderly population.
Predictors of colorectal cancer knowledge
Juonet and screening among asian americans aged Cross- Lack of the CRC screening knowledge is considered as an important barrier
al. [37] 50-75 years old. 274 Range: 50-75 sectional for screening, and it is necessary to increase the knowledge of population.
McGuin
esset Thinking style as a predictor of men's Cross- The subject "thinking style" about healthy behaviors should be further
al. [38] participation in cancer screening. 585 Range: 50-74 sectional studied.
The impact of medical tourism on Community
colorectal screening among Korean -based,
Ko etal. Americans: A community-based cross- cross-
[39] sectional study. 193 Range: 50-75 sectional Medical tourism is related to the CRC screening.
Knowledge and feelings about colorectal
Itzhaki  cancer among the Jewish adult population Mean: 43.86; Mixed Increasing knowledge related to CRC is accompanied with reduction in the
[40] in Israel: A mixed methods study. 196 SD:15.38 method negative feelings about CRC.
An investigation of the emotion of disgust
Davis et as an affective barrier to intention to On-line Evidence indicates fecal disgust can contribute to avoid the screening for
al. [41] screen for colorectal cancer. 148 Range: 40-70 survey CRC.
Association between socioeconomic status
Chouhd and participation in colonoscopy screening Low socioeconomic status contributes the avoidance in the participation of
arietal. program in first degree relatives of Cross- colonoscopy screening program. Also, reduction in the costs of the
[42] colorectal cancer patients. 200 Mean: 51.4 sectional colonoscopy test is a meaningful priority for policymakers.
Marrieds: 59.8;
Hanske  The influence of marital status on the use Divorced/
etal. of breast, cervical, and colorectal cancer 239,509 w1d?v\(/1eté/1 6 Cohort  Breast, colorectal, and cervical cancer screening is associated with increased
43 screening. separated: 61.6; marital status (high in married people).
(3] & Single: 58.1 ' us (high i ied people)
African American patients' intent to screen
Brittain for colorectal cancer: Do cultural factors,

X 817 Mean: 57.3; Cross- . . .
etal. health literacy, knowledge, age and gender sectional Results showed that cultural factors remain important even after emigration
[44] matter? §D:6.2 to other place.

Gupta Patient trust in physician influences Clustered
etal. colorectal cancer screening in low-income  99g Range: 50-79 ~ randomized  Trustin PCP is the only meaningful driver for implementation of the CRC
[45] patients. trial screening program in low-income patients.
The effect of primary care physician
counseling on participation rate and use of
Bogura  sedation in colonoscopy-based colorectal
dzkaet  cancer screening program-A randomized Randomized PCP's counseling increases the participation rate of colonoscopy screening.
al. [46] controlled study. 182 Range: 50-65 trial
Dearet  Perception of colorectal cancer risk does Cross- Health promotion strategies improve knowledge affecting population
al. [47] not enhance participation in screening. 234 Range: 55-74 sectional screening rates.
Walter Impact of age and comorbidity on
etal. colorectal cancer screening among older 27,068 Range: 70 to Cohort Age is inversely related to the colorectal cancer screening, but comorbidity
[48] veterans. 80> diseases are a poor predictor.
Psychosocial variables associated with
Cole et colorectal cancer screening in South Cross- Non-participation in the FOBT screening is influenced with psychosocial
al. [49] Australia. 894 Range: 50-69 sectional disorders.
Adherence to mammography and
0'Donn colorectal cancer screening in women
elletal. 50-80 years of age the role of psychological Cross- Psychological disorders contribute the avoidance of people to participate in
[50] distress. 905 Range: 50-80 sectional the screening programs.
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Multi-site,
practice-
Academic detailing to increase colorectal based, Our evidence suggests that academic detailing is acceptable and may be
Curry et cancer screening by primary care practices intervention efficacious in increasing recent CRC screening rates in Appalachian practices
al. [51] in Appalachian Pennsylvania. 323 >50 study which could be tested through a randomized controlled study.
The majority of women are willing to undergo screening for personal
benefit. Asians were less likely, and Latinas more likely, to accept

Walsh colonoscopy. Most are also willing to undergo screening for public health
etal. Colorectal cancer screening: What do Cross- benefit. Self-perceived risk of CRC was the most consistent predictor of

[52] women from diverse ethnic groups want? 492 Range: 50-80 sectional  willingness and intention to be screened for either personal or public health
benefit.
Screening behaviors, health beliefs, and Nurses working with CRC patients must develop strategies to increase FDRs'

Koc et related factors of first-degree relatives of Cross- knowledge of, awareness of, and motivation for CRC screening tests. Risk

al. [53] colorectal cancer patients with ongoing 400 37.7 sectional counseling of FDRs during the treatment period might increase screening

treatment in Turkey. rates.
Outpatient-
based face-

Denget  Colorectal cancer screening behavior and to-face Patient's level of knowledge and income should be taken into consideration

al. [54] willingness: An outpatient survey in China. 1200 218 survey when conducting a feasible CRC screening.

Contact with physicians and the quality of this interaction are associated

Hoetal. The influence of physicians on colorectal Cross- with screening behavior. Interventions to improve these provider-related

[55] cancer screening behavior. 4615 >75 sectional factors may promote CRC screening.
In the Asia-Pacific region, considerable differences were evident in the
participation of CRC tests, physician recommendations, and knowledge of,
attitudes toward, and barriers to CRC screening. Physician recommendation

Knowledge of, attitudes toward, and was the uniform predictor of screening behavior in all countries. Before

barriers to participation of colorectal Person-to- implementing mass screening programs, improving awareness of CRC and

Koo et cancer screening tests in the Asia-Pacific person promoting the physicians' role are necessary to increase the screening

al. [56] region: A multicenter study. 7915 >50 interviews participation rates.

Fisher Ethnicity is not a strong predictor of screening behavior. Age, having a
etal. Race and colorectal cancer screening: a Cross- family physician and regular check-up are significant predictors of
[57] population-based study in North Carolina. 598 Range: 50-59 sectional screening.

Gilbert Colorectal cancer screening: Physician
etal. recommendation is influential advice to Cross- Increasing clinician recommendation for screening is the most practical
[58] Marylanders. 2994 Range: 50-64 sectional method to improve colorectal cancer screening.

90
Psychosocial factors associated with the Sibling Mean: 61.1; Cross- . . -
. . with Sttt} Knowledge, social support and advice from health increase the rate of the

Giliet  adherence to a colorectal cancer screening SD: 6 sectional 3

CRC CRC screening.
al. [59] program.

Carcais

e-
Edinbor Influence of patient-provider

oetal communication on colorectal cancer Cross- The improvement of the communication worldwide increases CRC screening

[60] screening. 8488 <50 sectional rates.
Geographic variation and effect of area-

Lian et level poverty rate on colorectal cancer Cross- Geographic accessibility affects the CRC screening as well as poverty rate, is

al. [61] screening. 4688 Range: 50-64 sectional a main predictor in this regard.

Sutton Predictors of attendance in the United
etal. Kingdom flexible sigmoidoscopy screening
[62] trial. 2758 Range: 27-58 Cohort Attitudes and beliefs affect the attendance of people for screening.

Sentell Low health literacy and cancer screening Population-
etal. among Chinese Americans in California: A based LHL and LEP are associated with cancer screening, in spite of the recent
[63] cross-sectional analysis. 1446 Range: 21-75 survey physician visit.

DISCUSSION

Various risk factors have been reported for colorectal
cancer, including age more than 50 years, familial history,
nutrition patterns, obesity, inactivity, and cigarette
smoking. However, the main cause of it has not been
accurately known [9]. The survival rate of the CRC is
highly dependent on the time of diagnosis, so secondary
prevention, which is the early diagnosis of cancer using
screening programs, is important [6,15]. This study
aimed to review the predictive factors for participation in
colorectal cancer screening.

A study by Wee et al., on the factors associated with the
CRC screening from the United States families, found that
half of the subjects reported having a history of the CRC
screening in the last 10 years. After adjusting age, gender,
body mass index, access to health care and national
territory, Spaniards were less likely to participate in
screening tests than whites and people with less
education. However, non-whites and people with less
education reported fewer counseling from health care
providers to take the screening tests. Of the respondents
who did not participate in the FOBT, the most reason was
the lack of knowledge, but pain, discomfort and not
counseling by a physician were effective. The results also
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showed that the low prevalence of the CRC screening was
due to low awareness and inadequate counseling by
health providers about the low screening acceptance of
the patients [64].

A review study in the United States was conducted by
Beydoun et al. and reviewed the predictive factors for
colorectal cancer screening among high-risk individuals
(over 50 years of age]. The results showed that the
predominant predictive factors for the CRC screening
included elderly, male gender, being married, high
education level, high income, white race, non-Hispanic
ethnicity, history of smoking, history of chronic disease,
family history of colorectal cancer, common source care,
physician's advice, use of other preventive health services
and health insurance coverage. More psychosocial
predictors were examined based on the health belief
model. The most prominent were the perceived barriers
for the CRC screening. Evidence has shown that the CRC
screening is a complex behavior with a number of factors
including individual characteristics, health insurance
coverage, and the relationship between physician and
patient [65].

A study was done by Yong et al. on the CRC screening:
Obstacles to the FOBT and colonoscopy in Singapore
using household survey and home samples. The subjects
were aware of colorectal cancer screening methods and
interviewed about the screening barriers. Most of the
responses to not participate in the CRC screening were
having no symptoms for participating in the FOBT,
discomfort, having no family history of the CRC, lack of
time and lack of reminders or advice. The results showed
that the lack of knowledge especially the misconceptions
about the lack of signs and health, were identified as the
main obstacle to participate in screening [66,67].

CONCLUSION

According to the findings, several factor are involved to
participate people in CRC screening including belief,
thinking style, attitude, knowledge, accessibility to
screening  facilities and  geographic  variation,
participation in the first round of screening with post-
education issues, elderly, fecal disgust, race, low
socioeconomic status especially income, being married
and female, trust to physician and kindly contact of
health providers, counselling centres and psychosocial
disorders, in such a way that these factors are effective
predictors in the participation of people in the CRC
screening programs. Authorities should focus on these
factors to promote the health of people by participation
in the CRC screening programs.
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