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Abstract

Background Despite the proven effectiveness of colorectal cancer (CRC) screening in reducing mortality, adher-
ence rates for fecal occult blood testing (FOBT) and colonoscopy remain low among Turkish adults. This study aimed
to assess the stages of adoption of CRC screening behaviors, identify the factors influencing adoption, and examine
the perceived benefits and barriers to screening.

Methods A cross-sectional study was conducted in Istanbul’s Anatolian region from May to June 2022, involving 498
adults aged 50-70 years. Multistage cluster sampling was used to select 20 primary healthcare centers. A structured
questionnaire was administered to assess sociodemographic characteristics, health perceptions, knowledge of colo-
rectal cancer (CRC) screening, and readiness for screening based on the transtheoretical model. The benefits and bar-
riers to screening were evaluated using the Turkish version of “The Instruments to Measure CRC Screening Benefits
and Barriers”

Results The participants (mean age: 59.10+5.71 years) showed greater recognition of colonoscopy (68.7%)

than FOBT (39.8%). Most participants were in the precontemplation stage for FOBT (58.6%) and colonoscopy (63.9%).
Perceptions of benefits were associated with education, employment, income, health status, familial CRC history,
and screening knowledge (p < 0.05). Perceived barriers were linked to lack of knowledge and provider recommenda-
tions (p <0.05). The participants in the precontemplation stage reported fewer benefits and more barriers compared
to those in advanced stages (p < 0.05).

Conclusions Colonoscopy is more widely recognized than FOBT among the Turkish adult population; however,

a significant proportion remains in the precontemplation stage for screening. Perceptions of benefits and barriers are
influenced by sociodemographic factors, health status, and CRC knowledge. Interventions addressing these barriers
and raising awareness could improve CRC screening uptake and help reduce the disease burden.
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1 Introduction

Colorectal cancer (CRC), one of the leading causes of
cancer-related mortality and morbidity, is the second
most common cancer among women and the third one in
men worldwide [1]. In Turkey, CRC occupies third place
in women and men with regard to incidence and fifth
among the deadliest cancers [2].

Studies have reported that mortality and morbidity
rates due to CRC can decrease significantly with screen-
ing programs [3, 4]. Turkey’s community-based CRC
screening program was launched in 2014, targeting indi-
viduals aged 50 to 70. The program includes a fecal occult
blood test (FOBT) every 2 years and a colonoscopy every
10 years. However, screening procedures for individuals
at high risk may vary based on specific clinical recom-
mendations [2].

Although screening programs are known to reduce
CRC-related mortality and morbidity, screening behav-
iors of risky individuals are not yet at the desired level
[5]. In a report published by the American Cancer Soci-
ety (ACS) in 2020, it was stated that the rate of having a
colonoscopy in the USA was 61%, while the rate of having
a FOBT was 11% [6]. Similarly, in a report published by
the Organisation for Economic Co-operation and Devel-
opment (OECD), of which Turkey is a member, it was
stated that 40.4% of people between the ages of 50 and 74
in OECD member countries had a FOBT at least once in
their lives, and that 18.4%, regardless of age, had a colo-
noscopy at least once in their lives [7]. The Turkey Cancer
Control Program report, published by the General Direc-
torate of Public Health in Turkey, states that the cover-
age rate of CRC screenings is between 30 and 40%, with
24.1% of diagnosed cases being in the advanced stage [2].

Research investigating the reasons behind the low
CRC screening rates highlighted several individual and
health system-related barriers affecting participation
[8-10]. These barriers encompass sociodemographic
factors such as age, gender, education level, income,
marital status, and employment status, all of which can
impact individuals’ awareness, access to resources, and
willingness to participate in screening programs [10].
Additional barriers include a lack of knowledge about
CRC and its screening methods [8, 11], fear, embarrass-
ment, and anxiety related to screening procedures [8,
9, 11], fatalistic beliefs [9], the perception that testing is
unnecessary [8, 9], lack of health insurance [9, 11], and
the absence of healthcare provider recommendations for
screening tests [10, 11]. Identifying factors that influence
participation in CRC screenings is crucial for design-
ing effective interventions aimed at increasing screening
behaviors in at-risk individuals [12, 13]. Health behavior
theories have been developed to predict why people do
or do not engage in health promotion programs [14]. The
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transtheoretical model (TTM), also known as the Stages
of Change (SOC), is among the most frequently utilized
frameworks investigating cancer screening behaviors.
According to the TTM, an individual’s behavior change
is not a result but a process that involves different stages
(precontemplation, contemplation, preparation, action,
and maintenance), and the individual can move forward
or backward between these stages [14-17]. It was sug-
gested that there may be a change in the individual’s per-
ception of barriers and benefits according to the stages of
behavior change [14-17].

Although some studies have examined the factors
affecting the stages of change in CRC screening behav-
iors, the number of studies in this field is still limited [16,
17]. Primary healthcare centers are key facilities where
preventive health services are provided. Understanding
the barriers faced by individuals to undergo CRC screen-
ing, as well as assessing their readiness for behavioral
change, is expected to guide the development of targeted
interventions. Therefore, the study aims to investigate the
stages of adoption of CRC screening behaviors, with a
specific focus on FOBT and colonoscopy, among adults
attending primary healthcare centers. Additionally, the
study aims to explore the factors influencing the adoption
of CRC screening behaviors, as well as the perceived ben-
efits and barriers associated with CRC screening.

2 Methods

2.1 Study design and sample

After obtaining approval from the ethics committee, a
cross-sectional survey was conducted in primary health-
care centers across the Anatolian region in Istanbul
between May and June 2022. The study utilized a multi-
stage cluster sampling method. Istanbul was first divided
into two primary regions, Anatolia and Europe, and the
Anatolian region was chosen through random selection.
This region, comprising 14 districts, served as the sam-
pling frame. Five districts, Sancaktepe, Maltepe, Kartal,
Beykoz, and Uskiidar, were then randomly selected using
a simple random sampling approach. A total of 20 pri-
mary healthcare centers were selected, with the sample
distributed proportionally across districts: 5 centers from
Maltepe, 5 from Uskiidar, 4 from Kartal, 3 from Beykoz,
and 3 from Sancaktepe. Data was collected from individ-
uals seeking services at these selected centers.

Based on data from the Turkish Statistical Institute,
the population aged 50—70 years in Istanbul in 2021 was
2,806,312 [18]. The Colorectal Cancer National Control
Plan in Turkey states that the colorectal cancer screening
rate among the target Turkish population ranges between
30 and 40% [2]. Using OpenEpi software, the sample size
was calculated with an expected frequency of 40%, a 95%
confidence interval, and a design effect of 1.5, resulting in
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Which of the following
describes your thought
about CRCs?

[ FOBT

| e —

Precontemplation: I have never had a
FOBT or had one more than two years ago,
and I do not intend to have one in the next six
months (Stage 1).

Precontemplation: I have never had a
colonoscopy or had one more than ten years
ago, and I do not intend to have one in the next
six months (Stage 1).

Contemplation: I have never had a FOBT
or had one more than two years ago, and I
intend to have one in the next six months
(Stage 2).

Contemplation: 1 have never had a
colonoscopy or had one more than ten years
ago, and I intend to have one in the next six
months (Stage 2).

Readiness: I have never had a FOBT or had
one more than two years ago. I am planning
to have one in the next six months and have
a FOBT kit (Stage 3).

Readiness: I have never had a colonoscopy or
had one more than ten years ago. I am
planning to have one in the next six months
and have an appointment (Stage 3).

Fig. 1 Stages of adoption for FOBT and colonoscopy

a target sample size of 553 participants [19]. A total sam-
ple of 498 individuals was recruited, resulting in a partici-
pation rate of 90%.

The study included participants aged 50-70 years with
no apparent cognitive impairment who provided volun-
tary informed consent. Individuals with significant cog-
nitive impairment (defined as an SMMT, Turkish version
of mini-mental state examination) score<24 for those
aged 65 and older, or a history of CRC diagnosis were
excluded.

2.2 Data collection tools

The study data were collected using a predesigned struc-
tured questionnaire, developed following an extensive lit-
erature review [16, 17]. The questionnaire comprised the
following sections:

+ Sociodemographic characteristics including gender,
age, marital status, employment, income. Income
status was measured with a single question: “How
would you describe your monthly income status?”
(response options: good, moderate, poor).

+ Family history of CRC and one question about health
status: “How would you describe your health status?”
(response options: good, moderate, poor).

+ Knowledge about CRC screening was evaluated via
two questions: “Do you know what a Fecal Occult
Blood Test is?” and “Do you know what a colonos-
copy is?”

+ CRC screening recommendation by the physician
was evaluated with two questions: “Has your doctor
ever recommended that you have a FOBT before?”
and “Has your doctor ever recommended that you
have a colonoscopy before?”.

+ Source of information about CRC screening methods
was evaluated with two questions: “How did you find
out about fecal occult blood testing?” and “How did
you find out about a colonoscopy?”.

+ The stages of readiness for CRC screening ques-
tionnaire were used to assess stages of adoption for
CRC screening using transtheoretical model (Fig. 1)
[16, 17]. The original version of the questionnaire
was translated into Turkish by two Turkish academ-
ics who are experts in both Turkish and English. The
questions were then back-translated into English by
two independent academics from Turkey, following
Beaton-recommended guidelines [20]. One state-
ment was designed to describe each stage, and par-
ticipants were asked to select the stage that best rep-
resented their readiness for screening.
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+ In this study, the “Turkish version of the Instru-
ments to measure CRC screening benefits and bar-
riers” [21] was used to assess perceived benefits
and barriers. The scales were originally developed
in English by Rawl et al. in 2001 [22]. These instru-
ments specifically evaluate individuals’ perceptions
regarding two CRC screening test options: FOBT
and colonoscopy. The instruments consist of 31 items
evaluating the perceptions about the barriers and
benefits of FOBT and colonoscopy. The response to
each item in the 4-point Likert-type scale is marked
as “strongly disagree” (1 point), “disagree” (2 points),
“agree” (3 points), “completely agree” (4 points), “I
do not know” (0 point), and “I refuse to answer” (0
point). Before responding to the statements in the
scale, the individuals were briefly informed about
the FOBT and colonoscopy procedures to facilitate
the understanding of the items. The FOBT benefits
scale contained three items, and the FOBT barriers
scale contained nine items. The colonoscopy benefits
scale included 4 items, and the colonoscopy barri-
ers scale consisted of 15 items. In the current study,
the Cronbach’s alpha coefficient for the FOBT ben-
efits scale was found to be  =0.87, and for the FOBT
barriers scale, it was a=0.71. The Cronbach’s alpha
coefficients for the colonoscopy benefits and barriers
scales were @ =0.87 and a=0.85, respectively.

« The cognitive status of those over 65 years of age was
assessed using the Turkish version of the mini-men-
tal state examination [23]. The original version was
developed by Folstein in 1975, consists of 11 items,
and is evaluated over a total of 30 points. Each ques-
tion in the test is worth “1” point. The lowest score
that can be obtained from the scale is “0, and the
highest score is “30. Scoring 24 and above on this
test indicates that there is no cognitive disorder [24].
Given this benchmark, those over 65 years of age
with scores of 24 points or higher were included in
the study.

« A pilot test was conducted with 10 participants to
evaluate the clarity of all items and their understand-
ability. These participants were not included in the
total study sample.

2.3 Statistical analysis

The data were analyzed using the IBM SPSS software,
version 21 (IBM, Corp, Armonk, New York). Descrip-
tive data were analyzed using numbers and percentages
for categorical variables and mean and standard devia-
tion for continuous variables. The independent samples
Student’s ¢-test was employed to compare the means
between two groups. In addition, ANOVA (Analysis of
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Table 1 General characteristics of the study adults attending
primary healthcare centers, Anatolian region, Turkey, 2022
(n=498)

Mean age +SD (min-max) 59.10+5.71 (50-70)

Gender, n (%)

Male 225 (45.2)

Female 273 (54.8)
Marital status, n (%)

Married 427 (85.7)

Single 71 (14.3)
Educational status, n (%)

High school and above 169 (33.9)

Below high school 329 (66.1)
Employment status, n (%)

Yes 160 (32.1)

No 338 (67.9)
Income status, n (%)

Good 103 (20.7)

Moderate 350(70.3)

Poor 45 (9.0)
Health status, n (%)

Good 150 (30.1)

Moderate 309 (62.1)

Poor 39(7.8)

Variance) was employed in the comparison of the means
of more than two groups, and Tukey and Tamhane’s T2
tests were used as post hoc tests. The statistical signifi-
cance level was set at p<0.05.

3 Results

A total of 498 participants were interviewed for the
study. The mean (SD) age of the participants was 59.10
(8D=5.71). More than half were women (54.8%), and
85.7% were married; more than two-thirds (66.1%) had
less than a high school education and were not actively
employed (67.9%); and most of them perceived their
income level and health status as moderate (70.3% and
62.1%, respectively, Table 1).

The level of knowledge and sources of information
regarding CRC screening tests are presented in Fig. 2,
Fig. 3, and Fig. 4. The results revealed that 39.8% of partici-
pants were informed about FOBT, while 68.7% had knowl-
edge about colonoscopy. It was found that participants
primarily received information about FOBT from their
family physicians (28%), while information about colonos-
copy was mainly obtained from their relatives (29.3%).

Among the 498 participants who were included in the
analysis of stages of adoption for FOBT, 58.6%, 26.9%,
2%, and 12.4% were categorized into precontempla-
tion, contemplation, readiness, and action/maintenance
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FOBT Knowledge Colonoscopy Knowledge

Fig. 2 FOBT and colonoscopy knowledge (n=498)

Nurse; 6.5%
Primary care nurse;
9%

Family Physicians; 28.0%

Media; 12%

Relatives; 20.2%
Physician; 24.3%

Fig. 3 Source of information about FOBT (n=198)

Family physician;
17.6%

Nurse; 8.2%

Primary care nurse;
7.9%

Media; 13.5%

Physician; 23.5%

Relatives; 29.3Y

Fig. 4 Source of information about colonoscopy (n=342)
stages, respectively. Regarding the analysis of the stages ~ were in the contemplation stage, 2% were in the readi-

of adoption for colonoscopy, 63.9% of the participants  ness stage, and 12.4% of them were in the action/main-
were classified in the precontemplation stage, 21.1%  tenance stage (Fig. 5).
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70.0%
63.9%

60.0% 58.6%
.0%

50.0%
40.0%

30.0% 26.9%

21.1%
20.0%

10.0%

0.0%

Pro-comtemplation Contemplation

mFOBT
Fig. 5 Stages of adoption for FOBT and colonoscopy (n=498)

Table 2 illustrates the factors associated with the adop-
tion of colorectal cancer screening behaviors, specifically
focusing on FOBT and colonoscopy. Gender-based vari-
ations were less pronounced, with the male and female
participants showing similar rates of stages of adop-
tion through FOBT and colonoscopy (p>0.05). Marital
status revealed significant differences in FOBT stage of
adoption, with those married individuals more likely to
be at Stage 1 (60.4%) compared to the single individu-
als (47.9%, p=0.043). However, no significant difference
was observed in colonoscopy results (p=0.481). Educa-
tional status also influenced screening behaviors. Among
the individuals with education below high school, 62.6%
were at Stage 1 through FOBT, compared to 50.9% of
those with a high school education or higher (»p=0.017).
Similarly, for colonoscopy, 68.4% of the participants with
lower education were at Stage 1, compared to 55.0% of
those with higher education (p=0.014).

Employment status showed significant differences in
FOBT stages of adoption, with the unemployed par-
ticipants more likely to be at Stage 1 compared to the
employed participants (p=0.042). However, for colonos-
copy, no statistically significant difference was observed
between the employed and unemployed participants
(p=0.151). Income status was significantly associated
with the stage of adoption. The participants with good
income had the highest rates of Stages 2, 3, and 4 rates for
FOBT and the highest Stages 3 and 4 rates for colonos-
copy (p<0.001). Those participants with a family history
of colorectal cancer were less likely to be at Stage 1 com-
pared to those without a family history for both FOBT
and colonoscopy (p=0.046 and < 0.001, respectively).

Screening recommendations and knowledge were
strongly associated with diagnostic stages. The participants
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12.4%

Action

12.4%

2.0%
I

2.0%

Preparation

Colonoscopy

who received screening recommendations had substan-
tially lower Stage 1 diagnosis rates compared to those
without recommendations colonoscopy (p<0.001). Simi-
larly, those with knowledge of FOBT and colonoscopy
had lower Stage 1 diagnosis rates than those without such
knowledge (p<0.001).

Perceived benefits of FOBT or colonoscopy were sig-
nificantly higher among participants with higher educa-
tion (p<0.001), employment (p<0.001 for FOBT and
p=0.046 for colonoscopy), income levels (p<0.001),
as well as those with CRC knowledge (p<0.001), and
screening recommendations from healthcare provid-
ers (p<0.001). Conversely, barriers were notably lower
in participants with prior knowledge about FOBT
(p<0.001) or colonoscopy (p=0.043) and those receiving
screening recommendations (p =0.028, Table 3).

When the stages of change in CRC screening behavior
and the mean scores of CRC screening (FOBT and colo-
noscopy) benefit perceptions were compared, the results
of Table 3 show that the mean scores of the perception
of benefits of the individuals in the precontemplation
stage were lower than those of the individuals in the
upper stages (contemplation, preparation, and action),
and that the difference between them was statistically
significant (p<0.001). In addition, the comparison of
CRC screening stages of adoption and the mean scores
of barriers perception regarding CRC screening (FOBT
and colonoscopy) revealed that the mean scores of barri-
ers perception of the individuals in the precontemplation
stage were higher than the mean scores of the individu-
als in the upper stages (contemplation, preparation, and
action), and that the difference between them was also
statistically significant (»=0.017 for FOBT and p=0.046
for colonoscopy, Table 4).
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Table 2 Factors associated with the adoption of colorectal cancer screening behaviors (n=498)
Factors FOBT Colonoscopy
Stage1 Stage2 Stage3 Stage4 Stage1 Stage2 Stage3 Stage4
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Gender
Male 135 (60.0) 54 (24.0) 5022 31(13.8) 134 (59.6) 47 (20.9) 6(2.7) 38(16.8)
Female 157 (57.5) 80(29.3) 5(1.8) 31(114) 184 (67.4) 58(21.2) 4(1.5) 27 (9.9)
p-value 0.553 0.082
Marital status
Married 258 (60.5) 106 (24.8) 10(2.3) 53(124) 277 (64.9) 89 (20.8) 9(2.1) 52(122)
Single 34 (47.9) 28 (394) - 9(12.7) 41 (57.8) 16 (22.5) 1(1.4) 1 3)
p-value 0.043* 0481
Educational status
High 86 (50.9) 48 (28.4) 4024) 31(183) 93 (55.0) 40(23.7) 5(3.0) 31(183)
school
and above
Below high 206 (62.6) 86 (26.1) 6(1.8) 31(9.5) 225 (684) 65 (19.8) 5(1.5) 34(10.3)
school
p-value 0.017* 0.014*
Employment status
Yes 80 (50.0) 49 (30.6) 4(2.5) 27(16.9) 94 (58.7) 37(23.) 6(3.8) 23(144)
No 212 (62.7) 85(25.1) 35(104) 224 (66.3) 68 (20.1) 42(124)
p-value 0.042* 0.151
Income status
Good 41(39.8) 35 (34.0) 5(4.9) 22(213) 53(514) 23(223) 5(4.9) 22(214)
Moderate 221 (63.1) 87(24.9) 5014 37(10.6) 228 (65.1) 75(214) 5014 42(12.1)
Poor 30 (66.7) 12 (26.7) - 3(6.6) 37(82.2) 7(15.6) - 1(22)
p-value <0.001* 0.002*
Health status
Good 79(52.7) 41(27.3) 5323) 25(16.7) 95 (63.3) 31(20.7) 5323) 19(12.7)
Moderate 187 (60.5) 85(27.5) 4(1.3) 33(10.7) 200 (64.7) 65 (21.0) 5(1.6) 39(126)
Poor 26 (66.6) 8(20.5) 1(26) 4(10.3) 23(59.0) 9(23.1) - 7(17.9)
p-value 0.286 0.760
Family history of colorectal cancer
Yes 21(43.8) 14 (29.3) 42(2.0) 11(229) 20(41.7) 9(18.8) 1(2.1) 18 (37.4)
No 271 (60.2) 120 (26.7) 8(1.8) 51(11.3) 298 (66.2) 96 (21.4) 9(2.0) 47 (104)
p-value 0.046* <0.001*
Colorectal cancer screening recommendation
Yes 30(25.0) 36 (30.0) 9(7.5) 45 (37.5) 33(27.5) 32(26.7) 6(5.0) 49 (40.8)
No 262 (69.3) 98 (25.9) 1(0.3) 17 (4.5) 282 (754) 73(19.3) 16 (4.2)
p-value <0.001* <0.001*
FOBT knowledge
Yes 65 (32.8) 65 (32.8) 9(4.5) 59 (29.8) -
No 227 (75.7) 69 (23.0) 1(0.3) 3(1.0) -
p-value <0.001* -
Colonoscopy knowledge
Yes - 190 (55.6) 81(23.7) 8(2.3) 63 (184)
No - 128 (82.1) 24(15.4) 2(1.3) 2(1.3)
p-value - <0.001*

" p <0.05 (significant)
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Table 3 Factors associated with participants’ perceived benefits
and barriers to FOBT and colonoscopy (n=498)
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Table 4 Perceived benefits and barriers across stages of CRC
screening behavior change

Factors FOBT Colonoscopy Stages FOBT Colonoscopy
Benefits  Barriers  Benefits  Barriers Benefits Barriers Benefits Barriers
Gender TTM phase
Male 252+141 220+£064 268+098 225+0.62 Precontemplation 2.03+£148* 231+0.71* 239+£1.11* 231+067*
Female 238+141 221+£068 253+£1.08 221+0.68 Contemplation 285+1.16  211£055 291+082 212+064
p-value 0.281 0.922 0.097 0.500 Preparation 360£046 203+046 288+0.78 2.08+0.66
Marital status Action 332£075 194£058 3.08+£069 1.99£0.50
Married 242+£142 220+£068 257+£103 223+0.66 p-value <0.001 0.017 <0.001 0.046
Single 261%132 222+054 279+105 220£061  *, 05 (significant)
p-value 0.273 0.857 0.095 0.716
Educational status
anglggosvcehool 295+1.12  214+£059 291+£082 2.15+0.66 4 Discussion
Below high school 2184147 2244060 244+110 2264065  Lhis study aimed to investigate CRC screening behaviors
pvalue <0001 0090 <0001 0082 among individuals aged 50-70 according to the stages
Employment status of behavior change and to examine factors influenc-
Ves 9784199 2164065 2734100 215+066 g the adoption of CRC screening behaviors, as well as
No 9984144 234066 2534105 2264065 Lhe pcheived benefits and barriers associated with CRC
p-value <0.001 0327 0.046 0.095 screening.

Income status

Good 3.10+1.07* 216+057 297+0.84* 2.15+0.60
Moderate 2312142 224£067 251+£1.06 224+0.66
Poor 200+159 208+£080 240+1.08 234+0.70
p-value <0.001 0.242 <0.001 0.252

Health status

Good 271+£1.29% 218+0.73 279+0.92* 2.25+069

Moderate 236+143 222+£063 251+1.08 221+0.65

Poor 207+154 221£059 2524106 225+0.56

p-value 0.030 0.892 0.015 0.855
Family history of colorectal cancer

Yes 301+£091 224+057 296+060 2.26+0.56

No 238+144 220£067 256107 222+0.66

p-value <0.001 0.723 <0.001 0678
Colorectal cancer screening recommendation

Yes 3.03+1.02 209+£058 290+0.86 2.14+0.60

No 226+147 224+068 250+1.07 225+067

p-value <0.001 0.028 <0.001 0.102
FOBT knowledge

Yes 324+0.75 208+055 299+0.77 2.10+0.59

No 192+£150 229+0.71 234+1.11 231+£068

p-value <0.001 <0.001 <0.001 <0.001
Colonoscopy knowledge

Yes 274+£126 216+064 287+081 2.23+062

No 1.79£151  229+0.69 200+1.22 222+074

p-value <0.001 0.043 <0.001 0.954

" p <0.05 (significant)

The analysis of CRC change stages of the screening
behavior revealed that most participants in the study
were in the precontemplation stage for both FOBT
(58.6%) and colonoscopy (63.9%). In contrast, in Korea,
Bui et al. [25] reported significantly lower rates of pre-
contemplation (FOBT: 17.7%, colonoscopy: 20.6%), with
a higher proportion of individuals in the contemplation
and action stages [25]. This discrepancy may be attrib-
uted to differences in cultural, social, and healthcare sys-
tem factors. Limited awareness, insufficient public health
campaigns, lower perceived susceptibility to CRC, and
systemic barriers such as cost and availability of screen-
ing services may contribute to the higher precontempla-
tion rates observed in this study.

Additionally, the findings indicate that individuals with
higher perceived benefits of CRC screening were more
likely to progress toward the action stage, while those with
greater perceived barriers remained in the precontempla-
tion stage. These results align with other studies where the
majority of participants were also in the precontemplation
stage [26, 27]. However, a study conducted in Singapore
found that most participants were in the preparation and
maintenance stages [28], suggesting that readiness for
behavior change plays a critical role in screening partici-
pation [29]. These findings underscore the importance of
targeted public health strategies to address specific barri-
ers and enhance CRC screening uptake.

In the present study, 39.8% of participants had knowl-
edge about FOBT, while 68.7% were aware of colonos-
copy. The primary sources of information were family
physicians for FOBT and relatives for colonoscopy. These
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findings align with Oh et al. [30] results among Korean
Americans, where 71% of participants had heard about
FOBT and 84% about colonoscopy [30]. However, Xu
et al. [31] in China reported that 84.9% of CRC patients
had no prior knowledge of screenings before diagnosis,
with their main sources of information being family and
friends with cancer, social media, television, and commu-
nity education [31].

This study, along with previous research, reinforces
that colonoscopy is the most widely recognized CRC
screening method, as it is considered the gold standard
[32]. However, concerns about preparation, pain, dis-
comfort, and embarrassment often lead to negative per-
ceptions, discouraging participation [33]. This highlights
the importance of FOBT, especially in primary healthcare
settings, where physicians and nurses play a crucial role
in educating individuals and promoting screening par-
ticipation. In Turkey, family physicians are the primary
source of information on FOBT, which is offered free of
charge at family health centers and recommended dur-
ing consultations. In contrast, colonoscopy is performed
in secondary healthcare facilities, such as hospitals or
Cancer Early Diagnosis, Screening, and Training Centers
(KETEM).

A notable finding in this study is that most participants
received information about colonoscopy from their social
circles rather than healthcare professionals, suggesting
that primary healthcare providers may not be offering
sufficient counseling on CRC screening. Addressing this
gap through improved communication and education by
primary care physicians could enhance screening aware-
ness and participation. Further research is needed to
explore strategies for strengthening the role of healthcare
providers in CRC screening education.

In this study, marital status, education, employment,
income, and family history of colorectal cancer were
identified as factors related to the stages of adoption for
FOBT and colonoscopy. Wang et al. [16] in their study
among Hispanics in the USA also found significant dif-
ferences between age, gender, cancer history, and pro-
vider recommendations in the stage of adoption for
FOBT and colonoscopy [34]. We observed that gender
was not related to the stages of adoption for FOBT and
colonoscopy. Unlike our study, in Ethiopia, Hamza et al.
[35] found that women were 1.86 times more aware than
men about screening [35]. Likewise, it was reported in
a systematic review that women participated in screen-
ings more frequently than men [36]. This discrepancy
could be due to differences in health-seeking behaviors,
social support, or targeted health promotion campaigns
in the studied populations. Additionally, differences in
the healthcare systems, such as the availability of screen-
ing programs or provider outreach, may contribute to
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these contrasting findings. For example, in settings where
women have more access to preventive healthcare or are
specifically targeted in public health campaigns, their
participation rates and awareness levels are likely to be
higher. These factors underscore the need to consider
contextual and systemic influences when interpreting
and comparing findings across studies.

In this study, marital status was found to be related to
the stages of adoption for FOBT, with married partici-
pants more likely to engage in screening. This finding is
consistent with previous research, which has shown that
married individuals tend to participate in screenings
more frequently than single ones [36, 37]. Furthermore,
participants with higher educational status, employment,
higher income, knowledge about FOBT, a family history
of colorectal cancer (CRC), better self-assessed health
status, and those who received screening recommenda-
tions from healthcare providers had significantly higher
perceived benefit scores. These results align with exist-
ing literature, which reports that individuals with higher
educational attainment [35, 36], higher income levels
[35, 36], better self-perceived health status [36, 38], and
employment [36, 38], as well as those with a family his-
tory of CRC, are more likely to agree to screening and
have more positive perceptions of its benefits [35, 36].
These factors can be considered reinforcing factors that
enhance participation in screening.

In this study, participants who received screening
recommendations and had information about screen-
ing tests reported significantly lower barrier perception
scores. This aligns with the findings from Hatamian et al.
[39], who identified key facilitators for CRC screening,
including knowledge and awareness about screenings,
having a family history of cancer, and receiving a doctor’s
recommendation [39]. In addition, a review of qualita-
tive studies highlighted several barriers that hinder first-
degree relatives’ (FDRs) compliance with colonoscopy
recommendations. These barriers included negative atti-
tudes toward screening (e.g., fear of pain, discomfort, and
embarrassment), fear of abnormal test results or a can-
cer diagnosis, high procedure costs, limited healthcare
access, lack of awareness about increased CRC risk, an
external locus of control, and time constraints related
to preparation and screening processes [40]. In this con-
text, family physicians and nurses in primary healthcare
play crucial roles. Nurses, in particular, are integral to
both primary and secondary prevention. Their primary
prevention responsibilities include educating individuals
about CRC risk factors, weight control, exercise, diet, and
overall wellness. In secondary prevention, nurses provide
information about screenings and organize navigation
programs to increase participation [29].
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4.1 Limitations of the study

Although this study provides valuable insights, several
limitations should be considered when interpreting the
results. First, the cross-sectional design prevents the
establishment of causal relationships between factors
influencing CRC screening behaviors and the stages of
adoption. Second, the reliance on self-reported data
introduces the potential for recall bias or social desir-
ability bias. Lastly, the study did not examine additional
psychosocial factors, such as fear or stigma, which may
also impact CRC screening behaviors. Future research
should address these limitations by employing longitudi-
nal designs, larger and more diverse samples, and a more
comprehensive assessment of influencing factors.

5 Conclusions
The study revealed that colonoscopy is more widely
recognized than FOBT, with most participants receiv-
ing information about colonoscopy from relatives. The
majority of participants were in the precontemplation
stage for both FOBT and colonoscopy. Factors influenc-
ing the stages of behavior change included marital status,
education, employment, income, family history of colo-
rectal cancer, provider recommendation, and knowledge
of screening tests. Perceptions of benefits and barriers
were also significant predictors of screening behaviors.
Nurses in primary care should evaluate individuals’
readiness for CRC screening using the transtheoretical
model and implement stage-specific interventions. Per-
sonalized and culturally sensitive education and moti-
vational interviewing techniques are recommended to
enhance screening uptake. Public health strategies should
integrate community-wide, culturally tailored educa-
tional programs that align with local traditions, values,
and needs. Increasing public awareness and implement-
ing evidence-based initiatives to address screening bar-
riers and benefits can improve participation rates and
contribute to the program’s long-term effectiveness.
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