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ABSTRACT
Colorectal cancers (CRCs) have an important share in the prevalence and mortality among all cancers. It was aimed to make a 
systematic review and meta-analysis of researches about the prevalence of knowing fecal occult blood test (FOBT) and colonoscopy, 
which are among the CRC screening methods, and the prevalence of having these tests at any time in life. A literature search using 
five different databases were screened both in Turkish and English language and a total of 1176 studies were reached. Of these, 
22 studies were selected to be included in this study. In the evaluation of the researches included in the study, the studies were 
read in a way to look for answers to PICOS questions. Open Meta-analyst demo program and random effects model was used. 
The prevalence rate and 95% confidence interval of knowing and having FOBT and colonoscopy were calculated. According to the 
meta-analysis results, the prevalence of knowing the FOBT among the CRC screening tests was 19.3%, the prevalence of having 
the FOBT was 13.2%, the prevalence of knowing colonoscopy was 31.7%, and the prevalence of having colonoscopy was 10.0%. 
As a conclusion prevalence of knowing and having FOBT and colonoscopy was low in risky individuals in Turkiye.
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40.5 million (71%) of 56.9 million deaths in the world 
in 2016 were caused by non-communicable diseas-

es. Cancers ranked second with 9 million deaths among 
them [1, 2]. Colorectal cancers (CRCs) have an import-
ant share in the prevalence and mortality among all can-
cers. Approximately 1.85 million new CRCs were diag-
nosed worldwide in 2018 (10.2% of all newly diagnosed 
cancers) and approximately 880 thousand people died 
due to colorectal cancer (8.2% of deaths from all cancers). 
Among the most common cancer types in men, CRC is 
in the 3rd place with approximately 1 million (10.9%) 
new cases, and in the 2nd place with 823 thousand (9.5%) 
in women. The highest incidences are in Asia and Europe 
while it is lower in Africa [3].

In Turkiye, CRC, in the newly diagnosed cases of 
cancer in both men (11.548) and women (8483), has 
taken the 3rd place in 2018 [4]. The incidence rate is 
16.0 per hundred thousand for women and 27.4 per 
hundred thousand for men [5]. While factors such 
as age, adenomatous polyp, inflammatory bowel dis-
ease, and family history are irreversible risk factors for 
CRC; factors such as diet (fatty and meat-rich diet), 
obesity, low physical activity, smoking, and alcohol 
consumption are among the changeable risk factors 
[6, 7]. Although the lifetime prevalence of CRCs is 
2.4–5.0%, the risk factors existing in the person may 
increase this rate [8]. When the data of recent years 
are evaluated, although there is no significant increase 
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or decrease in the incidence of colorectal cancer, it is 
expected that the incidence of CRCs will increase in 
the following years along with the aging population 
and changing lifestyle [9, 10].

The prognosis of CRC is closely related to the stage 
at the time of diagnosis and only 40% of patients are di-
agnosed at an early stage. Colon tumors are suitable for 
screening because they grow slowly. The CRC, which 
has remained asymptomatic for a long time, is usually 
at an advanced stage when they become symptomatic. 
Early detection of cancer by screening, and detection 
and removal of premalignant adenomatous lesions are 
very important in reducing disease-related mortali-
ty and morbidity. In addition, early diagnosis reduces 
treatment costs [8, 11].

CRC screenings in Turkiye first came into force in 
2008 with the recommendation that all individuals aged 
50–70 years should have an annual fecal occult blood test 
(FOBT) and a colonoscopy every 10 years [12]. The cur-
rent national screening program is valid since 2014 [13]; 
in all individuals between the ages of 50–70, FOBT is 
performed every 2 years and colonoscopy every 10 years, 
and screening is terminated in 70-year-old individuals 
whose last two tests are negative. The population to be 
screened is defined on the basis of individuals registered 
with family physicians and the participation of individ-
uals is ensured by means of invitation methods to be de-
veloped. CRC screening for applicants is carried out by 
the Family Health Centers, and Cancer Early Diagnosis, 
Screening, and Education Centers within the Communi-
ty Health Centers [14].

The success of CRC screenings depends on the 
participation rates of individuals. What determines 
participation is the level of knowledge about screen-
ing. Although there are studies in the literature about 
information about colorectal cancer screening tests 
and having these screening tests done in Turkiye, 
no meta-analysis was found on this subject. For this 
reason, it was decided to conduct this study. In this 
study, to revise knowledge, attitudes, and behaviors 
related to colorectal cancer screening program in Tur-
kiye, it was aimed to make a systematic review and 
meta-analysis of researches about the prevalence of 
knowing FOBT and colonoscopy method, which are 
among the colorectal cancer screening methods, and 
the prevalence of having these tests at any time in life. 
For this purpose, it was aimed to find answers to the 
following questions at the end of the study:

1. What is the frequency of knowing FOBT in the CRC 
risk group in Turkiye?

2. What is the frequency of having the FOBT in CRC 
risk groups in Turkiye?

3. What is the frequency of knowing colonoscopy in 
CRC risk groups in Turkiye?

4. What is the frequency of having a colonoscopy in 
CRC risk groups in Turkiye?

METHODS

The PRISMA notification checklist was used in the writ-
ing of the study report [15, 16]. Initially, a detailed liter-
ature search was made from national and international 
electronic databases. Studies were searched through 
databases Google Scholar, PubMed, Turkiye Citation 
Index, Web of Science, and Council of Higher Educa-
tion Thesis Center. The keywords of “colorectal cancer,” 
“colon cancer,” “cancer screening,” “information,” “attitude,” 
“behavior” and “awareness” were used in the searching of 
studies published in Turkish. Studies published in En-
glish were searched with the keywords “colorectal cancer,” 
“cancer screening,” and “Turkiye.” Studies published at all 
times were searched without any time limitation (Date 
of screening, October 2018).

A total of 1176 studies were reached first in the lit-
erature search conducted with the specified keywords. 
The 697’s of the studies were from Google Scholar, 331 
from Turkiye Citation Index, 73 from PubMed, 51 from 
Web of Science, and 24 from the Council of Higher Ed-
ucation Thesis Center. Duplications were eliminated, ab-
stracts of the remaining studies were read, studies that 
did not fit the purpose were excluded, and 52 studies 
were selected for the purpose of this study.

In the study, the framework of the research question 
was formed according to the PICOS format (Table 1) 
[15]. In the evaluation of the researches included in the 
study, the studies were read in a way to look for answers 
to PICOS questions. To evaluate the studies, a table was 

Highlight key points

• Participation in colorectal cancer screenings in Turkiye is 
lower than expected.

• Individuals in the colorectal cancer screening age range in 
Turkiye have insufficient information about screening tests.

• Awareness should be increased and participation should be 
ensured in the age range where screening is required.
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created containing the author of the article, the year of 
publication, the type of research, the type of publica-
tion, who the research was done with, how many people 
worked, and the number of people who knew and had 
the FOBT and colonoscopy.

Five of the 52 selected studies were excluded from the 
study as their full text was not available. The full texts of 
the remaining 47 studies were read by the researchers as 
double-blind to reduce the risk of bias and ensure reli-
ability, and the necessary data for each study (the author 
of the article, the year of publication, the type of research, 
the type of publication, who the research was done with, 
how many people worked, and the numbers of people 
who knew and had FOBT and colonoscopy) were en-
tered by coding in the table created. The non-overlapping 
codings were checked and corrected by the researchers 
again. Over the table, 47 studies were searched, studies 
that did not meet the inclusion criteria were excluded, 
and a total of 22 studies were selected to be included in 
this study fulfill the answer to four questions.

Criteria for inclusion in the analysis were; conduct-
ed in Turkiye, original, conducted in CRC risky groups, 
studies that give the number of total participants, and 
number of people who having FOBT and/or colonos-

copy screening in any period of their lives and/or the 
number of knowing them. As CRC risk group, first de-
gree relatives of patients with CRC and being aged 50 
and over were accepted. Studies carried out in countries 
other than Turkiye, published outside the Turkish and 
English languages, performed in individuals outside of 
CRC risk groups, and studies of the type that do not pro-
vide data on prevalence (reviews, case reports, case series, 
and letters to the editor) were excluded from the analysis.

Eight [17–24] studies about knowing FOBT, 16 
[18–21, 23–34] about having FOBT, 9 [17–23, 35, 36] 
about knowing colonoscopy, and 17 studies about hav-
ing colonoscopy [18–20, 23–28, 30, 31, 33–38] were 
analyzed. The diagram showing the process of literature 
search and the included studies to the meta-analysis is 
given in Figure 1.

Study data (author surname, publication year, num-
ber of people who know FOBT/have had FOBT/
knows colonoscopy/have had colonoscopy, and total 
number of people participating in the study) in four 
different databases (for knowing FOBT, having FOBT, 
knowing colonoscopy, and having colonoscopy) were 
entered to Open Meta-analyst demo program. In the 
heterogeneity test, p<0.1 and I2 value greater than 50% 

PICOS Inclusion criteria Exclusion criteria

P: Population

I: Interventions

C: Comparators
O: Outcomes

S: Study designs

• First-degree relatives of patients with CRC†

• Individuals 50 and older
• FOBT‡

• Colonoscopy

• Comparison group suitable for the intervention§

• Frequency of knowing the FOBT
• Frequency of having FOBT
• Frequency of knowing colonoscopy
• Frequency of having a colonoscopy
• Descriptive
• Cross-sectional
• Case–control
• Cohort
• Randomized controlled

• Ones having first-degree relatives without CRC
• Individuals 50 and under
• Other CRC screening methods (fecal DNA test, enema 
with double contrast barium, sigmoidoscopy, colonography 
with computed tomography, and capsule endoscopy)

• Researches that do not specify the frequencies clearly

• Review
• Systematic review
• Meta-analysis
• Case report
• Case series
• Letter to the editor

Table 1. Inclusion and exclusion criteria by PICOS format

†: Colorectal cancer; ‡: Fecal occult blood test; §: Since the frequency of knowing and having FOBT and colonoscopy over a single group was examined in the study, 
no comparison group was taken.
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indicate significant heterogeneity between studies [39]. 
It has also been reported as 25% low heterogeneous, 
50% medium heterogeneous, and 75% high heteroge-
neous for I2 value [40]. In the presence of heteroge-
neous studies, a random effects model should be used 
[39]. In this meta-analysis, since I2 values were highly 
heterogeneous and p<0.001 in the heterogeneity test of 
the studies included in the analysis, the random effects 
model was used in the group analysis. The heterogene-
ity test values of the studies included in the analysis for 
the four separate databases created are given in Table 
2. By dividing the total number of cases by the total 
number of participants, the prevalence rate and 95% 
confidence interval for knowing and having FOBT and 
colonoscopy were calculated.

RESULTS

Six of the 22 studies included in the analysis were per-
formed in the first-degree relatives of patients with CRC 
[25, 28, 33, 35, 37, 38], 10 in individuals aged 50, and 
over [17, 19–21, 23, 24, 27, 29–31]. Although six stud-
ies were studied in samples covering larger age groups, 
they were considered as studies conducted in individu-
als 50 years and older because they also gave the find-
ings of individuals 50 years and older [18, 22, 26, 32, 
34, 36]. Fourteen of the studies were research articles, 
seven were theses, and one was the project. The pub-
lication dates of the studies varied between 2010 and 
2018. Nineteen of the studies were performed on both 
men and women, and three were done only on women. 
The sample sizes, including CRC risk groups, ranged 
from 83 to 1992. Study having the minimum sample 
size by conducted Gulten et al. [26], study having the 
maximum sample size was conducted by Baycelebi et al. 
[18]. Descriptive features of the studies included in the 
meta-analysis are given in Table 3.

The sample sizes of eight studies included in the 
meta-analysis related to knowing the FOBT varied be-
tween 94 and 1992. The number of people who knew 
the FOBT ranged from 3 to 988. The total sample size of 
the studies included in terms of knowing the FOBT was 
4334. The study with the widest confidence interval was 
carried out by Bicer [22], and the study with the smallest 
confidence interval was carried out by Sahin et al. [19]. 
As a result of the analysis, it was determined that 1315 
out of 4334 individuals knew the FOBT. The prevalence 
rate was found to be 0.193 (95% CI: 0.066–0.321) to 
know the FOBT (p=0.003, standard error=0.065). The 

prevalence rate of knowing the FOBT in the studies in-
cluded in the meta-analysis and results of meta-analysis 
is given in Figure 2.

Considering the weight of studies related to knowing 
the FOBT, Bicer [22] has the smallest weight percent-
age (11.994%), while Sahin et al. [19] have the highest 
weight value (12.663%).

The sample sizes of 16 studies included in the me-
ta-analysis related to having FOBT varied between 83 
and 1992 and the total sample size was 6825. The num-
ber of people who had FOBT varied between 2 and 
562. The study with the widest confidence interval was 
carried out by Oztas et al. [33], while the study with the 
smallest confidence interval was carried out by Koc and 
Esin [28]. As a result of the analysis, it was found that 
1174 of 6825 individuals had FOBT. The prevalence 
rate was found to be 0.132 (95% CI: 0.080–0.185) for 

Figure 1. Literature searching diagram.
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having the FOBT (p<0.001, standard error=0.027). 
The prevalence rate of having FOBT in the studies in-
cluded in the meta-analysis and results of meta-analysis 
is given in Figure 3.

Among the weights of the studies related to having 
the FOBT, the study carried out by Oztas et al. [33] has 
the smallest weight percentage (5.705%), while the study 
carried out by Koc and Esin [28] has the highest weight 
value (6.494%).

The sample sizes of nine studies included in the me-
ta-analysis related to knowing colonoscopy varied be-
tween 94 and 1992. The number of people who knew the 
colonoscopy ranged from 27 to 984. In terms of know-
ing the colonoscopy, the total sample size of the included 
studies was 5728. The study with the widest confidence 
interval was carried out by Bicer [22], and the study with 
the smallest confidence interval was carried out by Sahin 
et al. [19]. As a result of the analysis, it was determined 
that 2197 of 5728 individuals knew the colonoscopy. 
The prevalence rate was found to be 0.317 (95% CI: 
0.182–0.452) to know colonoscopy (p<0.001, standard 

error=0.069). The prevalence rate of knowing the colo-
noscopy in the studies included in the meta-analysis and 
results of meta-analysis is given in Figure 4.

Considering the weight of studies related to know-
ing colonoscopy, the work of Bicer [22] has the small-
est weight percentage (10.634%), while Sahin et al. [19] 
have the highest weight value (11.248%).

The sample sizes of 17 studies included in the me-
ta-analysis related to colonoscopy varied between 83 and 
1992 and the total sample size was 8860. The number of 
people who had a colonoscopy ranged from 7 to 260. The 
study with the widest confidence interval was carried out 
by Oztas et al. [33], while the study with the smallest 
confidence interval was carried out by Kilickap et al. 
[37]. As a result of the analysis, it was determined that 
913 of 8860 individuals had colonoscopy. The prevalence 
rate was found to be 0.100 (95% CI: 0.081–0.120) for 
having colonoscopy (p<0.001, standard error=0.010). 
The prevalence rate of having colonoscopy in the studies 
included in the meta-analysis and result of meta-analysis 
is given in Figure 5.

 tau2 Q df p I2 (%)

Knowing FOBT† 0.033 1753.568 7 <0.001 99.601
Having had FOBT 0.011 1021.482 15 <0.001 98.532
Knowing colonoscopy 0.042 1133.490 8 <0.001 99.294
Having had colonoscopy 0.001 152.095 16 <0.001 89.48

†: Fecal occult blood test.

Table 2. Heterogeneity test values of the studies included in the analysis for four separate databases

Figure 2. Forest plot showing prevalence of knowing FOBT.
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Among the weights of the studies related to having 
colonoscopy, the study carried out by Oztas et al. [33] 
has the smallest weight percentage (3.556%), while the 
study carried out by Kilickap et al. [37] has the highest 
weight value (7.101%).

DISCUSSION

The most important risk factor for sporadic CRC is age. 
The incidence of CRC, which is rarely seen at younger 
ages, starts to increase after 40–50 years. In addition, 

various environmental and genetic factors increase the 
risk of CRC. Family history of familial colon cancer, ad-
enoma, and CRC are cases that increase the risk of the 
individual and screening recommendations change in 
these situations. The percentage of CRC development 
increases 1.7 times compared to the general population 
in those with one first-degree relative with CRC. This 
rate increases even more when two of the first-degree rel-
atives have CRC or the age of diagnosis is under 55 years 
old [8]. Today, according to the CRC national screening 
program implemented in Turkiye, it is recommended that 

Figure 3. Forest plot showing prevalence of having FOBT.

Figure 4. Forest plot showing the prevalence of knowing colonoscopy.
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all individuals between the ages of 50 and 70 are given a 
bi-annual FOBT and a colonoscopy every 10 years, and 
it is suggested to end the screening in 70-year-old indi-
viduals who are negative in the last two FOBT. Commu-
nity-based screening should be carried out on the basis 
of individuals registered to family physicians. Application 
of FOBT kit is provided by training given to individuals 
who are invited to screening by health personnel working 
in Community Health Centers, Cancer Early Diagnosis, 
Screening, and Education Centers and family medicine. 
FOBT-positive individuals are directed to the hospital’s 
gastroenterology, general surgery, or gastrointestinal sur-
gery services for further examination and colonoscopy 
[14]. Even if the tests of the individuals participating in 
the screening program are negative, individuals are invit-
ed for colonoscopy every 10 years (2 times in total, 51 and 
61 years old). The ones whose first-degree relatives have 

CRC or adenomatous polyps, it is recommended to start 
screening from the age of 40. If the CRC in first-degree 
relatives appeared at an early age, the individual should be 
screened 5 years before the onset of cancer [8].

Within the framework of this screening program relat-
ed to CRC in Turkiye, every individual who is 50 years old 
should be invited for CRC screenings; individuals with 
CRC in their first-degree relatives should be informed 
about the screenings at an early age and they should be 
invited to the screenings when the time comes. Consider-
ing these standards, it is expected that almost all individ-
uals aged 50 and over and those who have CRC in their 
first-degree relatives have heard and had the FOBT and 
colonoscopy method, which is one of the CRC screen-
ing methods. In this systematic review and meta-analysis 
conducted in CRC risk groups, the prevalence of knowing 
the FOBT among the CRC screening tests was 19.3%, 

Study YoP Participants PT G SS FOBT  Colonoscopy

      NofPWK NofPHD NofPWK NofPHD

Baran [25] 2010 Relatives of patients with CRC T W&M 336  12  23
Gulten et al. [26] 2012 Individuals 50 and older RA W 83  10  10
Kilickap et al. [37] 2012 Relatives of patients with CRC RA W&M 1534    127
Tastan et al. [27] 2013 Individuals 50 and older RA W&M 160  24  18
Adakan et al. [35] 2014 Relatives of patients with CRC RA W&M 400   145 38
Baruh [36] 2014 Individuals 50 and older P W&M 1208   567 132
Karatas Baran [17] 2014 Individuals 50 and older T W 196 3  27
Koc and Esin [28] 2014 Relatives of patients with CRC RA W&M 400  2  89
Baycelebi et al. [18] 2015 Individuals 50 and older RA W&M 1992 988 562 984 260
Pirincci et al. [20] 2015 Individuals 50 and older RA W&M 381 34 60 130 16
Sahin et al. [19] 2015 Individuals 50 and older RA W&M 562 13 43 32 30
Turk [21] 2015 Individuals 50 and older T W&M 400 12 24 92
Cinar [29] 2016 Individuals 50 and older T W 383  80 
Yilmaz et al. [30] 2016 Individuals 50 and older RA W&M 132  14  12
Bulduk et al. [31] 2017 Individuals 50 and older RA W&M 590  133  47
Cakir [32] 2017 Individuals 50 and older T W&M 466  73 
Bicer [22] 2018 Individuals 50 and older T W&M 94 22  37
Oztas et al. [33] 2018 Relatives of patients with CRC RA W&M 100  19  18
Ozturk Emiral et al. [23] 2018 Individuals 50 and older RA W&M 495 177 81 183 29
Tekpinar et al. [34] 2018 Individuals 50 and older RA W&M 131  5  7
Yaradilmis [24] 2018 Individuals 50 and older T W&M 214 66 32  44
Yuceler Kacmaz and Curuk [38] 2018 Relatives of patients with CRC RA W&M 142    13

FOBT: Fecal occult blood test; CRC: Colorectal cancer; W: Woman; M: Man; RA: Research article; T: Thesis; P: Project; YoP: Year of publication; PT: Publication type; G: Gender; 
SS: Sample size; NofPWK: Number of people who know; NofPHD: Number of people having had it.

Table 3. Descriptive features of the studies included in the meta-analysis
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the prevalence of having the FOBT was 13.2%, the prev-
alence of knowing colonoscopy was 31.7%, and the prev-
alence of having colonoscopy was 10.0%. In this group, 
which should have had CRC screening, the prevalence of 
knowing and having CRC screening methods applied in 
our country was found to be low.

Receiving screening suggestions by health-care profes-
sionals and knowing the screening tests are the main factors 
that enable participation in CRC screenings [41–43]. In 
addition, low education level is one of the obstacles to CRC 
screening [43, 44]. In this meta-analysis, the fact that the 
percentages of the FOBT and colonoscopy known and had 
are low make one think that the society is not sufficiently 
informed by the health-care providers. In addition, even if 
information is provided on the subject, people’s low level 
of education, not fully understanding the education and 
information provided, forgetting over time or not paying 
enough attention may also have resulted in low percentages 
of knowing and having the FOBT and colonoscopy.

When studies conducted in various countries are an-
alyzed, it has been reported that 46.1% of individuals 
aged 50 and over in America know a CRC screening test 
[45]. In a study conducted in Australia, it was reported 
that 14% of individuals aged 35 and over knew what the 
FOBT was, and that 30% had heard of it after detailed 
description and explanation [46].

When the frequency of screening tests is examined, 
it has been reported that the frequency of having FOBT 
varies between 20.6% and 75% [45, 47–50], and the fre-
quency of having colonoscopy between 22.6% and 56% 
in studies conducted in individuals aged 50 and over in 
the USA [45, 49, 50]. In Australia, it is reported that 
individuals 35 years of age and older have 15% colonos-
copy and 5.6% have FOBT [46]. In a study conducted 
in Canada, 23% of individuals over the age of 50 partic-
ipated in CRC screening, 17% had a FOBT and 4% had 
a colonoscopy [51]. In a multi-centered study conducted 
in the Asia-Pacific Region, 27% of individuals over the 
age of 50 previously had a CRC screening test, with the 
highest participation in the Philippines (69%), Australia 
(48%), and Japan (38%). The lowest participation was 
reported in India (1.5%), Malaysia (3%), Indonesia (3%), 
and Pakistan (7.5%) [41]. It has been reported in differ-
ent studies that CRC screening is 55.3% in age 50 and 
over in Massachusetts and 0.7% in CRC risk groups in 
Malaysia [42, 48].

In the study, the percentage of knowing for both 
FOBT and colonoscopy was found higher than the per-
centage of having. In other words, not all individuals who 
know these tests have had it. There are those who do not 
have it, although they know it. This shows that people 
are not conscious enough about early diagnosis practices 

Figure 5. Forest plot showing the prevalence of having colonoscopy.
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that constitute a step in preventive health services and 
that they cannot grasp the importance of these practices. 
The fact that people do not understand the importance 
of their health unless they get sick and the belief that 
“nothing happens to me” may have led to this result.

Considering the difference between the percentage of 
knowing and the percentage of having for both tests in the 
study, there is a difference of about 6% (knowing 19.3%, 
having 13.2%) for FOBT, about 20% (knowing 31.7%, 
having 10.0%) for colonoscopy. In other words, the per-
centage of those who know but do not have it is higher for 
colonoscopy. The fact that colonoscopy is a more invasive 
and difficult procedure, stressing, and frightening the pa-
tient may cause this procedure to be done less. In a study 
conducted in individuals with CRC risk group in Malay-
sia, the reasons for not participating in the screening were 
reported as embarrassment and discomfort [42].

Limitations
A limitation of this study is that the literature is only 
searched in Turkish and English. Researches published 
in other languages are not included in the study. Search-
ing only some selected databases is another limitation 
of the study.

Strengths
This is the first meta-analysis study which examined the 
prevalence of knowing FOBT and colonoscopy methods 
which one of the CRC screening methods, and having 
these tests done at any time in one’s life in CRC risk 
group in Turkiye. One of the strengths of this study is 
that meta-analyses and systematic reviews are at the top 
of the proof pyramid.

Conclusion
As a result of extensive literature research, it was found 
that the prevalence of knowing and having FOBT and 
colonoscopy was low in risky individuals with CRC in 
their first-degree relatives and 50 ages and older.

Awareness should be increased in risky groups that 
need to be screened and participation should be ensured. 
For this purpose, it may be suggested to increase the 
training activities aimed at informing the society in the 
institutions that provide primary health-care services 
and to make promotions with posters, brochures, etc. 
It may also be useful to keep this issue on the agenda 
through social media and public service announcements.

Conflict of Interest: No conflict of interest was declared by the 
authors. 

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

Authorship Contributions: Concept – SAG, SM, MFO; Design – 
SAG, SM, MFO; Supervision – SAG, SM, MFO; Materials – SAG, SM, 
MFO; Data collection and/or processing – SAG, SM, MFO; Analysis 
and/or interpretation – SAG, SM, MFO; Literature review – SAG, SM, 
MFO; Writing – SAG, SM, MFO; Critical review – SM, MFO.

REFERENCES

1. World Health Organization. Global Health Observatory (GHO) data, 
Deaths from NCDs. Available at: https://www.who.int/gho/ncd/mor-
tality_morbidity/ncd_total/en/. Accessed 20 February, 2020.

2. World Health Organization (WHO). Noncommunicable disease: 
Mortality. Available at: https://www.who.int/en/news-room/fact-
sheets/detail/noncommunicable-diseases. Accessed Feb 20, 2020.

3. WHO International Agency for Research on Cancer. Cancer To-
day. Estimated number of deaths in 2020, World, both sexes, all ages. 
Available at: https://gco.iarc.fr/today/online-analysis-pie?v=2018&-
m o d e = c a n c e r & m o d e _ p o p u l a t i o n = c o n t i n e n t s & p o p u l a -
tion=900&populations=900&key=total&sex=0&cancer=39&-
type=1&statistic=5&prevalence=0&population_group=0&ages_
group%5B%5D=0&ages_group%5B%5D=17&nb_items=7&group_
cancer=1&include_nmsc=1&include_nmsc_other=1&half_
pie=0&donut=0&population_group_globocan_id=. Accessed Feb 20, 
2020.

4. WHO International Agency for Research on Cancer. Cancer To-
day. Top cancer per country, estimated number of new cases in 
2020, females, all ages. Available at: https://gco.iarc.fr/today/on-
line-analysis-map?v=2018&mode=cancer&mode_population=-
continents&population=900&populations=900&key=total&sex-
=2&cancer=39&type=0&statistic=5&prevalence=0&population_
group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_
items=5&group_cancer=1&include_nmsc=1&include_nmsc_oth-
er=1&projection=globe&color_palette=default&map_scale=quan-
tile&map_nb_colors=5&continent=0&rotate=%255B-35.1373632
3892118%252C-37.87588632084935%252C0%255D. Accessed Feb 
20, 2020.

5. WHO International Agency for Research on Cancer. Cancer Today. 
Top cancer per country, estimated age-standardized incidence rates 
(World) in 2020, females, all ages. Available at: https://gco.iarc.fr/
today/online-analysis-map?v=2018&mode=cancer&mode_popula-
tion=continents&population=900&populations=900&key=asr&sex-
=2&cancer=39&type=0&statistic=5&prevalence=0&population_
group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_
items=5&group_cancer=1&include_nmsc=1&include_nmsc_oth-
er=1&projection=globe&color_palette=default&map_scale=quantile&-
map_nb_colors=5&continent=0&rotate=%255B-35.13736323892118
%252C-37.87588632084935%252C0%255D. Accessed Feb 20, 2020.

6. Coskun U, Ozkurt ZN, Yamac D, Gunel N. Screening and surveillance 
for colorectal carcinoma. [Article in Turkish]. T Klin J Gastroentero-
hepatol 2002;13:108–14.

7. Centers for Disease Control and Prevention. Colorectal (Colon) Can-
cer. What Are the Risk Factors for Colorectal Cancer? Available at: 
https://www.cdc.gov/cancer/colorectal/basic_info/risk_factors.htm. 
Accessed Feb 20, 2020.



North Clin Istanb828

8. T.C. Sağlık Bakanlığı Halk Sağlığı Genel Müdürlüğü. Değerlendirme 
Raporları, Kolorektal Kanser Taramaları. Available at: https://hsgm.
saglik.gov.tr/depo/birimler/kanser-db/yayinlar/raporlar/kolorektal.
pdf. Accessed Feb 20, 2020.

9. T.C. Sağlık Bakanlığı Halk Sağlığı Genel Müdürlüğü. Türkiye Kanser 
İstatistikleri. 2017. Available at: http://kanser.gov.tr/Dosya/ca_istatis-
tik/2014-RAPOR._uzun.pdf. Accessed Apr 6, 2018.

10. WHO International Agency for Research on Cancer. Can-
cer Tomorrow. Available at: http://gco.iarc.fr/tomorrow/graph-
ic-isotype?type=0&population=900&mode=population&sex-
=0&cancer=39&age_group=value&apc_male=0&apc_female=0. 
Accessed Feb 20, 2020.

11. Sahin S. Early diagnosis and screening programs for cancer. [Article in 
Turkish]. Ege J Med 2015;54 Suppl:41–5.

12. Tuncer AM, Ozgul N, Olcayto E, Gultekin M. Türkiye’de Kanser Kon-
trolü. Ankara: Koza Matbaacılık; 2009.

13.  T.C. Sağlık Bakanlığı Halk Sağlığı Genel Müdürlüğü. Kolorektal Kans-
er Taramaları. Available at: http://www.thsk.gov.tr/dosya/mevzuat/
genel_nitelikli_yazilar/kanser_db/kolorektal_kanseri_taramalari_
adc07.pdf. Accessed Apr 16, 2018.

14. T.C. Sağlık Bakanlığı Halk Sağlığı Genel Müdürlüğü. Kolorektal Kans-
er Tarama Programı Ulusal Standartları. Available at: https://hsgm.
saglik.gov.tr/tr/kanser-tarama-standartlari/listesi/kolorektal-kans-
er-tarama-program%C4%B1-ulusal-standartlar%C4%B1.html. Ac-
cessed Feb 24, 2020.

15. Karacam Z. Systematic review methodology: a guide for preparation of 
systematic review. [Article in Turkish]. E-Journal of Dokuz Eylül Uni-
versity Nursing Faculty 2013;6:26–33.

16. PRISMA. PRISMA Checklist. Available at: http://www.prisma-state-
ment.org/. Accessed Jan 21, 2020.

17. Karatas Baran G. 50 yaş ve üzeri kadınların kolorektal kanserlere yöne-
lik farkındalık durumları ve kolorektal kanser risk faktörlerinin incelen-
mesi (dissertation). Ankara: Yıldırım Beyazıt University; 2014.

18. Baycelebi G, Aydın F, Gokosmanoğlu F, Tat TS, Varım C. Trabzon’da 
kanser tarama testleri farkındalığı. [Article in Turkish]. J Hum Rhythm 
2015;1:90–4.

19. Sahin NŞ, Uner BA, Aydın M, Akcan A, Gemalmaz A, Discigil G, et al. 
Knowledge of, attitudes toward, and barriers to participation of colorec-
tal cancer screening in Aydın central region. [Article in Turkish]. Turk J 
Fam Prac 2015;19:37–48. [CrossRef ]

20. Pirincci S, Benli C, Okyay P. Patients admitted to tertiary health care 
center colorectal cancer screening program awareness study. [Article in 
Turkish]. TAF Prev Med Bull 2015;14:209–14. [CrossRef ]

21. Turk S. Kolon kanserinin erken tanısına yönelik tutumların ‘’sağlık 
inanç modeline’’ temellendirilerek incelenmesi (dissertation). Manisa: 
Celal Bayar University; 2015.

22. Bicer A. Kolorektal kanser tarama testlerinin farkındalık araştırması 
(dissertation). İstanbul: University of Health Sciences; 2018.

23. Ozturk Emiral G, Isiktekin Atalay B, Onsuz MF, Zeytin AM, Kucuk 
YS, Isikli B, et al. Fecal occult blood screening in people living in 
semirural area and their awareness about screening programs. [Article 
in Turkish]. Türk Dünyası Uyg Arş Mrk Halk Sağ Derg 2018;3:42–55.

24. Yaradilmis E. Eğitim Aile Sağlığı Merkezine kayıtlı 50-70 yaş arası 
hastalara kolorektal kanser taraması yaptırma çalışması (dissertation). 
Ankara: University of Health Sciences Ankara Health Application and 
Research Center; 2018.

25. Baran OE. Kolorektal kanser tanılı hastaların yakınlarında kanserden 
korunmaya yönelik tutum ve davranış değişikliklerinin değerlendir-
ilmesi (dissertation). İzmir: Dokuz Eylül University; 2010.

26. Gulten G, Memnun S, Ayse K, Aygul A, Gulcin A. Breast, cervical, and 
colorectal cancer screening status of a group of Turkish women. Asian 
Pac J Cancer Prev 2012;13:4273–9. [CrossRef ]

27. Tastan S, Andsoy II, Iyigun E. Evaluation of the knowledge, behavior 
and health beliefs of individuals over 50 regarding colorectal cancer 
screening. Asian Pac J Cancer Prev 2013;14:5157–63. [CrossRef ]

28. Koc S, Esin MN. Screening behaviors, health beliefs, and related factors 
of first-degree relatives of colorectal cancer patients with ongoing treat-
ment in Turkey. Cancer Nurs 2014;37:E51–60. [CrossRef ]

29. Cinar A. İzmir ili Bornova ilçesindeki 55 yaş ve üstü kadınların kans-
er taraması yaptırma davranışı ve bu davranışın birinci basamak sağlık 
hizmetleri kullanımı ile ilişkisi (dissertation). İzmir: Dokuz Eylül Uni-
versity; 2016.

30. Yilmaz M, Dereli F, Yelten G. Some sociodemographic characteristics, 
healthy lifestyle behaviors and health beliefs of individuals aged 50 and 
over effect on screening behaviors of colon cancer. [Article in Turkish]. 
J Educ Res Nurs 2016;13:226–34. [CrossRef ]

31. Bulduk S, Dincer Y, Usta E. Identification of colorectal cancer risks of 
individuals aged over fifty and their beliefs towards having fecal occult 
blood test. Konuralp Med J 2017;9:88–97. [CrossRef ]

32. Cakir R. Kırsal mahallelerde birinci basamak sağlık hizmetlerinin 
değerlendirilmesi: Bursa ili örneği. (dissertation). Bursa: Uludağ Uni-
versity; 2017.

33. Oztas B, Iyigun E, Tastan S, Can MF, Oztas M. Determination of 
cancer risk perceptions and health beliefs of first-degree relatives of pa-
tients who were operated with colorectal cancer diagnosis. Turk J Col-
orectal Dis 2018;28:80–7. [CrossRef ]

34. Tekpinar H, Asik Z, Ozen M. Evaluation of the patients who apply 
to family medicine policlinic. [Article in Turkish]. Turk J Fam Prac 
2018;22:28–36. [CrossRef ]

35. Adakan Y, Taskoparan M, Cekin AH, Duman A, Harmandar F, 
Taskin V, et al. Implementation of screening colonoscopy amongst 
first degree relatives of patients with colorectal cancer in Turkey: a 
cross-sectional questionnaire based survey. Asian Pac J Cancer Prev 
2014;15:5523–8. [CrossRef ]

36. Baruh L, Kumkale GT, Çarkoğlu A, Zorludemir S, Şen CKN, Salman 
Y, et al. Risk algılarının, sağlık kontrol odağının ve dini inançların Tür-
kiye’de bireylerin kanserden koruyucu davranışta bulunma ve kanser 
tarama testi yaptırma eğilimleri ile ilişkisi. Ankara: TUBİTAK Project 
No 111K197; 2014.

37. Kilickap S, Arslan C, Rama D, Yalcin S. Screening colonoscopy partic-
ipation in Turkish colorectal cancer patients and their first degree rela-
tives. Asian Pac J Cancer Prev 2012;13:2829–32. [CrossRef ]

38. Yuceler Kacmaz H, Curuk GN. Healthy lifestyle behaviours and atti-
tudes of relatives of patients with colorectal cancer towards protection 
from colorectal cancer. Turk J Clin Lab 2018;9:36–49.

39. Bown MJ, Sutton AJ. Quality control in systematic reviews and me-
ta-analyses. Eur J Vasc Endovasc Surg 2010;40:669–77. [CrossRef ]

40. Cooper H, Hedges LV, Valentine JC, editors. The Handbook of Re-
search Synthesis and Meta-Analysis. 3rd ed. New York: Russell Sage 
Foundation; 2019. [CrossRef ]

41. Koo JH, Leong RW, Ching J, Yeoh KG, Wu DC, Murdani A, et al; Asia 
Pacific Working Group in Colorectal Cancer. Knowledge of, attitudes 
toward, and barriers to participation of colorectal cancer screening tests 
in the Asia-Pacific region: a multicenter study. Gastrointest Endosc 
2012;76:126–35. [CrossRef ]

42. Yusoff HM, Daud N, Noor NM, Rahim AA. Participation and barri-
ers to colorectal cancer screening in Malaysia. Asian Pac J Cancer Prev 
2012;13:3983–7. [CrossRef ]

https://doi.org/10.15511/tahd.15.01037
https://doi.org/10.5455/pmb.1-1398327138
https://doi.org/10.7314/APJCP.2012.13.9.4273
https://doi.org/10.7314/APJCP.2013.14.9.5157
https://doi.org/10.1097/NCC.0000000000000121
https://doi.org/10.5222/HEAD.2016.226
https://doi.org/10.18521/ktd.306651
https://doi.org/10.4274/tjcd.01069
https://doi.org/10.15511/tahd.18.00128
https://doi.org/10.7314/APJCP.2014.15.14.5523
https://doi.org/10.7314/APJCP.2012.13.6.2829
https://doi.org/10.1016/j.ejvs.2010.07.011
https://doi.org/10.7758/9781610448864
https://doi.org/10.1016/j.gie.2012.03.168
https://doi.org/10.7314/APJCP.2012.13.8.3983


Aydogan Gedik et al., Colorectal cancer screening in Turkiye 829 

43. Wools A, Dapper EA, de Leeuw JR. Colorectal cancer screening partic-
ipation: a systematic review. Eur J Public Health 2016;26:158–68.

44. Guessous I, Dash C, Lapin P, Doroshenk M, Smith RA, Klabunde CN; 
National Colorectal Cancer Roundtable Screening Among the 65 Plus 
Task Group. Colorectal cancer screening barriers and facilitators in old-
er persons. Prev Med 2010;50:3–10. [CrossRef ]

45. Wolf RL, Zybert P, Brouse CH, Neugut AI, Shea S, Gibson G, et al. 
Knowledge, beliefs, and barriers relevant to colorectal cancer screen-
ing in an urban population: a pilot study. Fam Community Health 
2001;24:34–47. [CrossRef ]

46. Christou A, Thompson SC. Colorectal cancer screening knowledge, 
attitudes and behavioural intention among Indigenous Western Aus-
tralians. BMC Public Health 2012;12:528. [CrossRef ]

47. Mandelson MT, Curry SJ, Anderson LA, Nadel MR, Lee NC, Rutter 

CM, et al. Colorectal cancer screening participation by older women. 
Am J Prev Med 2000;19:149–54. [CrossRef ]

48. Lemon S, Zapka J, Puleo E, Luckmann R, Chasan-Taber L. Colorectal 
cancer screening participation: comparisons with mammography and pros-
tate-specific antigen screening. Am J Public Health 2001;91:1264–72.

49. Ioannou GN, Chapko MK, Dominitz JA. Predictors of colorectal can-
cer screening participation in the United States. Am J Gastroenterol 
2003;98:2082–91. [CrossRef ]

50. Guerra CE, Dominguez F, Shea JA. Literacy and knowledge, attitudes, 
and behavior about colorectal cancer screening. J Health Commun 
2005;10:651–63. [CrossRef ]

51. Ramji F, Cotterchio M, Manno M, Rabeneck L, Gallinger S. Associa-
tion between subject factors and colorectal cancer screening participa-
tion in Ontario, Canada. Cancer Detect Prev 2005;29:221–6. [CrossRef ]

https://doi.org/10.1093/eurpub/ckv148
https://doi.org/10.1016/j.ypmed.2009.12.005
https://doi.org/10.1097/00003727-200110000-00006
https://doi.org/10.1186/1471-2458-12-528
https://doi.org/10.1016/S0749-3797(00)00193-8
https://doi.org/10.2105/AJPH.91.8.1264
https://doi.org/10.1111/j.1572-0241.2003.07574.x
https://doi.org/10.1080/10810730500267720
https://doi.org/10.1016/j.cdp.2005.04.001

