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SUMMARY
Objectives: For the last three decades, although colorectal cancer incidence has been decreasing in those over 50 years of age, it has been 

increasing in those under 50 included in the pre-screening group (PSG). The present study aims to explain the screening-related factors and 
compliance of individuals in PSG who are not included in the colorectal cancer screening programme.

Methods: This cross-sectional study was conducted with a total of 323 participants, 143 of whom were from the pre-screening group (40–49 
years), and 180 from the screening included group (SIG) (50–70 years).

Results: Individuals included in PSG were more likely to have accepted that both faecal occult blood test (FOBT) (2.23 ± 1.22 vs. 1.89 ± 1.33, 
p = 0.018) and colonoscopy (2.37 ± 0.97 vs. 2.02 ± 1.14, p = 0.003) were useful and suitable screening tests in colorectal cancer. Adequate health 
literacy (OR = 4.3, 95% CI: 1.8–10.0, p = 0.001) and better education level (OR = 3.3, 95% CI: 1.3–8.4, p = 0.010) were factors of increased knowl-
edge of colorectal cancer screening.

Conclusions: The findings show that PSG has different characteristics than SIG and may be more fitting in the colorectal cancer screening 
programme if included.
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INTRODUCTION

Colorectal cancer constitutes an integral part of cancers world-
wide. It is the third most common type of cancer in men and the 
second most common in women. In developed countries, the 
age-standardized mortality rate for men and women is 12.8  and 
8.5 per 100,000, respectively (1). 

Colorectal cancer incidence increases after the age of 40–50, 
and most of the cases are diagnosed in individuals aged over 50 
years (2). Colorectal cancer screening is a critical public health 
practice for the early detection of cancerous lesions. Likewise, 
screening enables precancerous polyps and early-stage cancers 
to be detected; therefore, a significant reduction in cancer-related 
mortality is achieved (3). Achieving the anticipated goal of cancer 
screening depends on high participation in the target population. 
The minimum desired colorectal screening participation rate is 
65% considering the EU Commission recommendations, and at 
least 80% according to the American Cancer Society (4, 5). It is 
stated that the participation rate in colorectal cancer screening is 
not at the desired level in many developed and developing coun-
tries worldwide (6, 7). Similarly, this rate is not at the requested 
level in Turkey, and the Ministry of Health states that it varies 
between 30–40% (2). 

Not participating in cancer screening is associated with low 
income, low education level and employment status. Young age, 
male gender, living alone, and having an ethnic minority correlate 
with low screening rates (8). In addition, it is reported that the low 
screening rate is due to the lack of awareness of the symptoms and 
risk factors of colorectal cancer, inadequate awareness of screen-
ing tests, low referrals by health professionals, and inadequate 
health literacy levels (9). 

In recent years, health literacy has been proposed as a factor 
influencing participation in colorectal cancer screening. Health 
literacy refers to personal, cognitive, and social skills that deter-
mine an individualʼs ability to access, understand and use the 
information to improve and maintain his/her overall health (10). 
The concept of health literacy is an essential factor that is of 
paramount importance in eliminating health inequalities such as 
failures in cancer screening. However, the relationship between 
health literacy and colorectal cancer screening is observed to be 
inconsistent in the literature. While some studies have associ-
ated poor health literacy with low screening participation, others 
reported no particular association between the two.

Along with health literacy, the values, beliefs, and attitudes 
of individuals determine preventive health behaviours. Although 
colorectal cancer screening is free and accessible, it is unlikely to 
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succeed without understanding individualsʼ values, beliefs, and 
attitudes. Problematic beliefs and attitudes should be identified, 
and individual health education and necessary preventive health 
services should also be provided (11). 

In recent years, with the help of national screening programmes, 
the incidence and death rates due to colorectal cancer in individu-
als over 50 have decreased, but on the contrary, the figures have 
increased for those under the age of 50 (12). In 2020, the inci-
dence of colorectal cancer in the age range of 40–49 was 13.9 per 
100,000 people, while the mortality rate was 4.6 (13). Colorectal 
cancer diagnosed before the age of 50 is called early-onset color-
ectal cancer (eoCRC). It has been reported that 11% of emerging 
colorectal cancers in men and 10% in women are eoCRC, and its 
prevalence has almost doubled since the beginning of the 1990s 
(14). The rate of colorectal cancer in individuals aged 20–49 in the 
USA increased from 8.6 per 100,000 in 1992 to 13.1 per 100,000 
in 2016, and it was stated that the increase was primarily noticed in 
the 40–49 age group (15). Again, while the incidence of colorectal 
cancer in the USA between 2000 and 2013 decreased by 32% in 
individuals over 50, it increased by 22% in those under the age 
of 50. Between 2000 and 2014, mortality rates declined by 34% 
in individuals over the age of 50 and increased by 13% in those 
under 50 (12). Similarly, in the survival analysis performed on 
patients diagnosed with colorectal cancer between 2004 and 2015, 
individuals with eoCRC had a significantly lower survival rate 
than individuals diagnosed between the ages of 51 and 55 (16). 

When considering the rise in incidence in the pre-screening 
group, colorectal cancer screening was reduced from 50 to 45 
years of age for individuals at average risk, according to the 
American Cancer Society guideline from 2018 (17). 

The focus of interest in recent studies has chiefly been cen-
tred on explaining the factors associated with participation in 
colorectal cancer screening in individuals over 50 years of age. 
Nonetheless, this study is one of the pioneering studies focusing on 
the needs of individuals under the age of 50 who are not included 
in the national screening programme, whose risk of developing 
colorectal cancer and death is constantly increasing. Therefore, 
this study aims to reveal and explain the factors affecting the 
participation in colorectal cancer screening in individuals under 
the age of 50 who are not included in the national screening 
programme.

MATERIALS AND METHODS

Study Design and Sample
The research is a cross-sectional study conducted on 323 

people aged 40–70 years between August and October 2020 in 
Adana, Turkey. We compared 143 people aged 40–49 years who 
were not previously included in the national colorectal cancer 
screening – pre-screening group (PSG) and 180 people aged 
50–70 years included in national screening as a control group 
– screening included group (SIG). Individuals who applied to 
four different family medicine departments located in different 
socioeconomically and geographically parts of the city and did not 
have a personal history of colorectal cancer were included in the 
study. The necessary permission was obtained from the Çukurova 
University Ethics Committee (No. 15.05.2020/17) for this study.

Turkey National Colorectal Cancer Screening Pro-
gramme

In Turkey, the national colorectal cancer screening programme 
is applied to all men and women between the ages of 50–70. As a 
screening method, faecal occult blood test (FOBT) per two years 
and colonoscopy screening per ten years are planned. Screenings 
are carried out on a community-based basis, free of charge, at 
the Family Medicine Departments and Cancer Early Diagnosis 
Screening and Training Centres (CEDTS, Turkish acronym KE-
TEM) under the Ministry of Health (2). 

Data Collection Tools
As data collection tools, the personal information form con-

sists of three parts: Turkey Health Literacy Scale-32 (THLS-32, 
Turkish acronym TSOY-32) and Colorectal Cancer Screening 
Behaviours Benefit and Obstacle Perception Scale (BOPS).

Turkey Health Literacy Scale-32 
The Turkish Health Literacy Scale provides an assessment 

of the health literacy level of literate individuals who are 15 and 
above. The scale is structurally composed of a 2x4 matrix structure 
that includes two dimensions and four processes and consists of 
overall 32 questions. The scale was developed under the con-
ceptual framework of the European Health Literacy Research 
Consortium (HLS-EU CONSORTIUM, 2012) as a result of a 
study conducted by Abacıgil et al. for the Ministry of Health (18).  

Two sub-dimensions of the scale consist of treatment and 
service, prevention of diseases, and health promotion. The four 
processes in the scale are accessing, understanding, evaluating, 
and using (application) health-related information. THLS-32 is 
a Likert-type scale, and the score is calculated by giving points 
between 0–4 for each item. As a result of scoring, individuals are 
divided into four groups based on health literacy levels: inad-
equate, problematic-limited, adequate, and excellent. In studies in 
Turkey, these four groups are often divided into two groups only 
as insufficient and adequate health literacy levels. The overall 
Cronbach’s alpha coefficient of the scale is 0.927.

Colorectal Cancer Screening Behaviours Benefit and 
Obstacle Perception Scale 

The Colorectal Cancer Screening Behaviours Benefit and 
Obstacle Perception Scale allows individuals to evaluate their 
perception of benefits and obstacles to faecal occult blood test 
and colonoscopy, which are colorectal cancer screening tools. 
The scale consists of 31 items, each included in only one of four 
different subgroups. The four subgroups in the scale include faecal 
occult blood test benefit (questions 1–3) and barrier (questions 
4–12), and colonoscopy benefit (questions 13–16) and obstacles 
(questions 17–31). Each item in the Likert-type scale is scored 
between 1 and 4. There is no total score on the scale. The arith-
metic averages are found by adding the scores of each section and 
dividing by the number of items in the sections. Individuals with 
high utility scores are considered to have a higher perception of 
benefits, and individuals with high obstacle scores are considered 
to have a higher perception of obstacles. The scale was initially 
created by Rawl et al., and Dönmez et al. carried out the validity-
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applications and the internet as primary information sources 
(15.4% vs 5.0%, p = 0.002). Although PSG applied to the physi-
cians for examination with similar frequency (39.2% vs. 38.9%, 
p > 0.05), they received less frequent colorectal cancer screening 
recommendations (5.6% vs. 21.1%, p < 0.001) and had one of 
the screening tests, FOBT (4.2% vs. 13.3%, p = 0.005). The rate 
of an insufficient level of health literacy was 77.1%. There was 
no statistically significant difference in the perception of risk 
for developing colorectal cancer and the level of health literacy.

The perception levels of the participants towards colorec-
tal cancer screening tools are shown in Table 3. Individuals 
in PSG were more considerate about the usefulness of both 
FOBT (2.23 ± 1.22 vs. 1.89 ± 1.33, p = 0.018) and colonoscopy 
(2.37 ± 0.97 vs. 2.02 ± 1.14, p = 0.003) in colorectal cancer screen-
ing accepting them as suitable screening tests.

Factors affecting individuals in PSG to have information about 
screening are shown in the multivariate regression analysis in 
Table 4. Individuals with adequate health literacy (OR = 4.3, 95% 
CI: 1.8–10.0, p = 0.001) and well-educated (OR = 3.3, 95% CI: 

Variables PSG 
n (%)

SIG 
n (%)

Number of participants 143 (44.2) 180 (55.8)
Age, mean (SD) 45.0 (2.7) 57.0 (5.6)
Gender

Male 58 (40.6) 93 (51.7)
Female 85 (59.4) 87 (48.3)

Marital status
Married 118 (82.5) 157 (87.2)
Single 25 (17.5) 23 (12.8)

Education level
Well educated 106 (74.1) 93 (51.7)
Less educated 37 (25.9) 87 (48.3)

Current status of employment
Working 82 (57.3) 78 (43.3)
Not-working 61 (42.7) 102 (56.7)

Family history of colorectal cancer
Yes 8 (5.6) 17 (9.4)
No 135 (94.4) 163 (90.6)

PSG – pre-screening group; SIG – screening included group; SD – standard 
deviation

Table 1. Socio-demographic characteristics of participants 
(N = 323)

Variables
PSG 

(n = 143)
n (%)

SIG 
(n = 180)

n (%)
p-value

Knowledgeable of screening test
Yes 68 (47.6) 61 (33.9)

0.013
No 75 (52.4) 119 (66.1)

Screening suggestion
Yes 8 (5.6) 38 (21.1)

< 0.001
No 135 (94.4) 142 (78.9)

Applied screening testing
Faecal occult blood test (yes) 6 (4.2) 24 (13.3) 0.005
Colonoscopy (yes) 10 (7.0) 18 (10.0) 0.340

Risk perception
Average and above 83 (58.0) 104 (57.8)

0.962
Below average 60 (42.0) 76 (42.2)

Health perception
Average and above 138 (96.5) 163 (90.6)

0.035
Below average 5 (3.5) 17 (9.4)

Health literacy status
Sufficient 37 (25.9) 37 (20.6)

0.259
Insufficient 106 (74.1) 143 (79.4)

Medical examination
4 or more/year 56 (39.2) 70 (38.9)

0.960
Less than 4/year 87 (60.8) 110 (61.0)

Information resources on colorectal cancer screening
Internet-mobile application (yes) 22 (15.4) 9 (5.0) 0.002
TV-radio (yes) 21 (14.7) 27 (15.0) 0.937
Health personnel (yes) 25 (17.5) 24 (13.3) 0.302 
Family-friend (yes) 21 (14.7) 32 (17.8) 0.456

Table 2. Comparison of PSG and SIG characteristics using 
chi-square analysis

PSG – pre-screening group; SIG – screening included group

reliability analysis of the scale Turkish version, and they reported 
the test to be suitable for use in Turkish society. The Cronbachʼs 
alpha coefficients are 0.85, 0.79 in the FOBT benefit and barrier 
sub-dimension, and 0.84 and 0.86 in the colonoscopy benefit and 
barrier sub-dimension (19). 

Statistical Analysis
SPSS 20.0 for Windows was used for statistical analysis. Data 

were presented as frequency (%) and mean (standard deviation). 
The Shapiro-Wilk test was used to investigate the suitability of the 
data for normal distribution. Group means with normal distribu-
tion were analysed by t-test. Frequencies were compared using 
Pearson’s chi-square, chi-square with continuity correction, and 
Fisher’s exact test. Factors affecting pre-screening individuals’ 
knowledge about screening were analysed using multiple logistic 
regression.

RESULTS

A total of 323 people were included in the study, 143 (44.2%) 
of which constitute the PSG (40–49 years old) and 180 (55.8%) 
the SIG (50–70 years old). The mean age of the participants was 
51.7 ± 7.5 years, and 53.3% were women. The characteristics of 
the study population are presented in Table 1. 

The bivariate analysis of the participants characteristics ac-
cording to the current screening age range is shown in Table 2. 
Regarding PSG, health perception was better (96.5% vs. 90.6%, 
p = 0.035), more knowledgeable about colorectal cancer screening 
tests (47.6% vs. 33.9%, p = 0.013), and individuals using mobile 
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Benefit and obstacle 
perception scale

PSG
Mean (SD)

SIG
Mean (SD) p-value

FOBT benefits 2.2 (1.2) 1.9 (1.3) 0.018
FOBT obstacles 2.1 (0.5) 2.0 (0.6) 0.094
Colonoscopy benefits 2.4 (1.0) 2.0 (1.1) 0.003
Colonoscopy obstacle 2.1 (0.6) 2.0 (0.7) 0.116

Table 3. Comparison of perception of benefit and obstacle 
scores of colorectal cancer screening tools in PSG and SIG 
using t-test

1.3–8.4, p = 0.010) were more knowledgeable about colorectal 
cancer screening.

DISCUSSION

In Turkey, the colorectal cancer screening programme is ap-
plied to all male and female individuals between the ages of 50 
and 70, utilizing a faecal occult blood test every two years and 
a colonoscopy every ten years. In this study, the rate of those 
who had at least one colorectal cancer screening test (FOBT or 
colonoscopy) was 16.6% in SIG and 9.2% in PSG. In the color-
ectal cancer national control plan in Turkey, it is stated that the 
colorectal cancer screening rate in the target Turkish population 
is between 30–40% (2). In other studies conducted in Turkey, 
Şahin et al. reported the figures as 11.9%, Gulten et al. as 12%, 
and Emiral et al. as 19.4% (20–22). In Turkey’s neighbour Iran, 
Ramazani et al. reported 8.3% and Salimzadeh et al. as 11% 
(23, 24). In the study conducted among European countries, low 
participation was observed in Croatia (19.9%) and the Czech 
Republic (22.7%), while the highest participation was reported 
in Slovenia (60.4%) and the Netherlands (68.2%) (6). This study 
presents similar results with other studies previously conducted 
in Turkey regarding cancer participation rates. It is different from 

other countries because of the differences in cancer incidences, 
cancer screening programmes, and sociocultural needs for cancer 
screening in countries.

Individuals need to accept the screening tests for the suc-
cess of colorectal cancer screening. Perceptions, beliefs, and 
behaviours that individuals develop towards colorectal cancer 
screening significantly determine participation in the screening. 
For instance, the perception of benefits and obstacles developed 
against colorectal cancer screening tools were measured, and it 
was observed that individuals in PSG adopted FOBT and colon-
oscopy, which are colorectal cancer screening tests, more than 
SIG. The perception of benefit was higher in the first group. This 
significant difference is crucial because it indicates that when 
individuals before the age of 50 are included in the colorectal 
cancer screening programme, their adoption and participation in 
screening tests may be higher than the current screening group.

Similarly, Hobbs et al. reported the acceptance rates of oppor-
tunistic FOBT screening in individuals over the age of 40, and it 
was found that individuals aged 40–49 refused the screening test 
at a significantly lower rate than individuals aged 50–69 (43.8% 
vs. 61.6%) (25). It is thought that gender may also be an essential 
factor in conformity with screening in PSG individuals. A study 
conducted on workers in England stated that women between the 
ages of 41–50 showed higher conformity with screening than men 
in the same age range (48% vs. 24%) (26). In three independent 
computational modelling studies performed by Mannucci et al., 
they stated that starting colorectal cancer screening at the age of 
45 provides a better assessment of benefit and risk than the current 
age of 50 (27). In a study conducted using the health belief model, 
the majority of the participants stated that screening should begin 
at the age of 40–49 (28). Some studies in the literature suggested 
that participation in colorectal cancer screening in the 51–60 age 
range or over the age of 60 is more compatible (29, 30). 

Individuals in PSG had higher knowledge about colorectal can-
cer screening (47.6% vs. 33.9%) and used the internet and mobile 
applications more as sources of information (15.4% vs. 5.0%). 
This is not surprising given todayʼs technological advances. Ac-
cording to the literature, internet and mobile applications reduce 
negative thoughts about preventive health services and increase 
participation. In addition, it is reported that eHealth literacy owned 
by internet users increases participation in colorectal cancer 
screening (31). These results indicate that internet and mobile 
applications are very effective in reaching the desired target in 
colorectal cancer screening and that healthcare providers should 
be careful in creating content.

Individual’s educational status and health literacy are essential 
in adopting various preventive health services such as colorectal 
cancer screening. In this study, individuals in PSG had a higher 
education level than those of SIG (74.1% vs. 51.7%). In addition, 
in the multivariate regression analysis of PSG, having sufficient 
health literacy (OR = 4.3) and good education (OR = 3.3) increased 
knowledge about colorectal cancer screening. In many studies 
conducted in Turkey, it was found that a sufficient level of health 
literacy and well-educated individuals are among the factors that 
increase participation in preventive health services. According to 
these studies, adequate health literacy is a factor that increases 
prostate and breast cancer screening (32, 33). Again, as the level 
of education increases, the knowledge about colorectal cancer 
screening increases (20, 22). 

PSG – pre-screening group; SIG – screening included group; FOBT – faecal occult 
blood test; SD – standard deviation

Variables Odds ratio 95% CI p-value
Health literacy

Insufficient 1
1.8–10.0 0.001

Sufficient 4.3
Education level

Less educated 1
1.3–8.4 0.010

Well educated 3.3
Family history

No 1
0.9–31.3 0.051

Yes 5.5
Gender

Male 1
0.4–2.2 0.905

Female 1.0

Table 4. Factors affecting individuals in PSG to have knowl-
edge about screening using multivariate logistic regression 
analysis (N = 143)

PSG – pre-screening group 
Dependent variable: having information about screening in PSG
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Similarly, in participants who have never been suggested 
colorectal cancer screening in Denmark, as health literacy level 
decreased, knowledge about screening decreased, and concerns 
about the tests increased (34). In a study conducted on Chinese 
Americans, high health literacy levels increased participation 
in cancer screenings in general and expanded the number of 
colonoscopies, one of the colorectal cancer screening tests, by 
1.4 times (35). Galal et al. reported that having a low level of 
education reduced participation in colorectal cancer screening by 
64% (36). There are also studies in the literature stating no rela-
tionship between health literacy and participation in colorectal 
cancer screening or anxiety or negative attitude about screening 
(37, 38). As a standard view, adequate education and health 
literacy level increase awareness and knowledge of the disease 
and protective behaviours. Individuals with high knowledge 
and awareness also have a high perception of health, and as a 
result, the demand for preventive health services such as cancer 
screening increases.

CONCLUSIONS

As a result of national screening programmes for the last three 
decades, while the incidence and mortality of colorectal cancer 
have decreased in individuals over 50 years of age, the incidence 
and mortality of colorectal cancer have increased in the young 
population under the age of 50 who are excluded from the screen-
ing programme. This increased risk is a significant public health 
problem. This study found that individuals under 50 are more 
willing to participate in colorectal cancer screening and have less 
anxiety about screening if they are included in national screening 
programmes. In addition, since the younger group uses the internet 
and mobile applications more than those over 50 years of age as 
a source of information, appropriate and effective content should 
be created for these communication tools. However, in individu-
als under 50 years of age, good education levels and adequate 
health literacy have emerged as factors that improve knowledge 
about colorectal cancer screening. Consequently, it was seen that 
young individuals included in the PSG have different character-
istics about colorectal cancer screening, and it is recommended 
to conduct more population-based studies to determine the needs 
of these individuals.
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