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Abstract

Background: Cervix, breast and colorectal cancers are included in the national population-based screening
(PBS) program in Turkey. This study aimed to assess participation in PBSs for these cancers and to identify
factors associated with participation in screenings in Safranbolu district of Karabuk, Turkey in 2016-2017.
Methods: In this cross-sectional study, separate studying groups for cervix, breast and colorectal cancers were
identified, taking into account the target age range specified in the national screening standards. The sample
size was determined to be 374 for cervical cancer, 371 for breast cancer and 373 for colorectal cancer in the
Epi-Info StatCalc program with a prevalence of 50%, a 95% Confidence Interval (CI) and a 5% error margin.
The results of the data collected through face-to-face interview using questionnaires were evaluated with Chi-
square tests (P<0.05) and included in the binary logistic regression model.

Results: Participation in PBS at least once between 2011 and 2016 years was 26.2% for cervical cancer, 27.6%
for breast cancer and 31.6% for colorectal cancer, whereas the level of PBS or opportunistic screening at least
once was 51.1%, 42.7% and 32.2%, respectively. A 2.9-fold increase in participation for the cervical cancer
screening was associated with informing women about cervical cancer by the family physicians. Being married
and living in the district center showed associations with a higher rate of participation for colorectal cancer
screening.

Conclusion: Participation in PBS was low for the 5.5-year period. More effort is needed to increase the effec-
tiveness of the program.
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Introduction

Increased numbers of cancers due to changes in tries as well as in developed countries (1). In
the demographic structure of communities and Turkey, cancer is the second-leading cause-of-
the spread of cancer risk factors have created a death, following cardiovascular diseases (2), and
significant burden of disease in developing coun- about 148000 new cancer cases occurred in 2012
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(3). The most common types of cancer are lung,
prostate, bladder and colorectal for men and
breast, thyroid, colorectal and stomach cancers
for women (3).

WHO recommends that countries should im-
plement cancer control programs, including sur-
veillance, prevention, early detection, diagno-
sis/treatment and palliative cate services to re-
duce the growing burden of cancer diseases. In
Turkey, the first national cancer control program
was designed in 2008 and updated in 2013 (4).
The program focuses on two essential activities
in the early detection of cancer. The first is to
increase the level of individuals’ awareness of
cancer symptoms and signs to detect them and to
ensure that persons apply to the health facility.

The second is the detection of cancer in the
asymptomatic  period by population-based
screening (PBS) programs for breast, cervix and
colorectal cancers (4). The PBSs presented their
national screening standards in Table 1 are avail-
able free of charge in the cancer early detection
and screening centers. The provision of program
integration of primary care workers is critical for
the success of PBSs targeted to reach 70% of the
eligible population for screening. In the program,
family physicians (FPs) are given responsibility
for inviting individuals to PBS, reporting screen-
ing results and directing persons who have a sus-
picious test result to the hospital for further ex-
amination and follow-up (4).

Table 1: Target population, screening tests and screening intervals for cancers with national screening standards

Cancer type Target population Screening test Screening interval

Cervix Women 30—065 yr of age Pap-smear test Once every five years

HPV test* Once every five years

Breast Women 40-69 yr of age Mammography Once every two years

Colorectal Women and men 50-70 yr Faecal occult blood test Once every two yeats
of age

Colonoscopy

Once every 10 years

*It was started on Aug 1, 2014.

PBS programs can reduce the burden of disease
and mortality due to breast, cervical and colorec-
tal cancers (1, 5-8). However, because of the lack
of organized screening programs in developing
countries, cancer is often diagnosed at a late stage
leading to a decrease in the survival rate and an
increase in disease burden and treatment costs (9,
10). It is important to know the level of function-
ing and performance of the current program
which may help decision-makers for future plan-
ning and improvement of the services.

The aim of this study was to assess participation
in PBSs for cervical, breast and colorectal cancers
and to identify factors associated with
participation in screenings between Jan 2011 and
Jun 2016 in Safranbolu district of Karabuk.

Methods

This cross-sectional study carried out in 2016-
2017 years in Safranbolu district of Karabuk
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Province, northwest Turkey. Separate studying
groups for cervix, breast and colorectal cancers
were identified, taking into account the target age
range specified in the national screening stand-
ards. The target population sizes determined by
using data from the Turkish Statistical Institute
(TURKSTAT) were 13836 for cervical cancer,
10530 for breast cancer and 13230 for colorectal
cancer. The sample size was calculated to be 374
for cervical cancer, 371 for breast cancer and 373
for colorectal cancer, with a prevalence of 50%
(unknown prevalence), 95% confidence intervals
(CI) and a 5% error margin in the Epi-Info-7
StatCalc. In this manner, total study sample in-
cluded 1118 individuals.

The study groups were distributed in proportion
to the population living in the district center and
the villages. The number of people over 18 yr of
age residing in Safranbolu which has 20 neigh-
bourhoods was obtained from TURKSTAT, and
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then seven clusters were formed based on popu-
lation density. Sixty villages of Safranbolu were
divided into another seven groups according to
the responsibility areas of FPs. Seven neighbour-
hoods and 20 villages were randomly selected
from the groups formed. While collecting data
from all neighbourhoods, however, not all
villages could be visited for each cancer type due
to logistical problems. Data were collected from
10 villages for cervical cancer, four villages for
breast cancer and 18 villages for colorectal can-
cer. The interviews were conducted starting from
a different street in the neighbourhoods and vil-
lages for each type of cancer, and one question-
naire for only one cancer type was filled out with
an individual. Total 29 people refused to partici-
pate in the study. Finally, the questionnaires were
completed with 1131 people.

The dependent variable was the level of participa-
tion in PBS for cervical, breast and colorectal
cancers between Jan 2011 and Jun 2016. The lev-
el of PBS included invited and uninvited
screenings. Invited screening indicated the pro-
portion of individuals invited to PBS by the pri-
mary care workers to the total number of people
in the study group, whereas uninvited screening
expressed the proportion of individuals who had
PBS by their own decision without invitation to
the total number of people in the study group.
Invitation coverage was calculated as the propor-
tion of individuals in the eligible target age range
receiving a screening invitation over the total
number of the participants (11). The level of op-
portunistic screening was determined because it
would also affect participation in PBS.

The independent variables were age, gender,
place of residence, marital status, education level,
employment status, husband’s education level,
husband’s employment status, number of child,
household income level, cancer patient in family,
awareness of the PBS program and obtaining in-
formation about relevant cancer from FPs.

The data were collected through face-to-face in-
terviews. Questionnaires, prepared by the re-
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searchers, included 47 items for cervix cancer, 50
items for breast cancer and 52 items for colorec-
tal cancer. A pilot survey was conducted in a
neighbourhood of Karabuk, where was outside
of the study area, with 17 people.

The data were summarized as proportions and
analyzed by the chi-square test and binary logistic
regression. Variables with a statistically significant
association on univariate analysis (P<0.05) were
included in the logistic regression model.

The ethical approval and permission to conduct
the study were obtained from Karabuk University
Non-Interventional Clinical Research Ethics
Board (No: 2015/10) and Karabuk Public Health
Directorate respectively. In addition, verbal con-
sent was obtained from all individuals for volun-
tary participation.

Results

Overall, 1131 individuals, including 374 women
for cervical cancer, 384 women for breast cancer
and 373 women and men for colorectal cancer,
were reached.

For cervix cancer, the overall invitation coverage
for PBS was 39.0%. The levels of invited and un-
invited screenings were 16.6% and 11.8%, re-
spectively. In this group, more than one-third of
the women had undergone opportunistic
screening; 26.2% of women had at least one PBS,
and 51.0% of those had at least one screening
(population-based or opportunistic) (Fig. 1). Two
women's test results were found suspicious after
the PBSs. One of them applied to the hospital
and was diagnosed with cervical intraepithelial
neoplasia following further examination.

In the screening activity for breast cancer, oppor-
tunistic screening of 24.7% was followed by
invited screening of 16.9% and uninvited screen-
ing of 13.0%. The proportion of women who
had PBS at least once was 27.6% (Fig. 1). There
were no women with a suspicious test result in
this group.
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Fig. 1: Screening activities for cervix, breast and colorectal cancers in Safranbolu, January 2011-June 2016
*Population-based screening at least once with or without invitation **Population-based or opportunistic screening
at least once

Invitation coverage of PBS for colorectal cancer
was 41.3%. The proportion of invited individuals
to screening for colorectal cancer was higher than
the others; however, the proportion of uninvited
participants was as low as 1.6%. About one-third
of the individuals had a screening at least once
(Fig. 1). Ten individuals had a suspicious test re-
sult, however, only five of them applied to the
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hospital for further examination, and one person
was diagnosed with in-situ cancer.

The levels of never-screened individuals were
78.6% for cervical cancer, 88.8% for breast can-
cer and 90.1% for colorectal cancer before 2011.
These levels were 49.2% for cervical cancer,
57.3% for breast cancer and 67.0% for colorectal
cancer between 2011 and 2016 (Fig. 2).
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Fig. 2: Distribution of screenings (population-based or opportunistic) for cervix, breast and colorectal cancers by
screening time in Safranbolu
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In Univariate analysis, participation in PBS for
cervical cancer was higher in women who were
aware of the screening program and informed
about cervical cancer by FP (P<0.001). In logistic
regression analysis, unawareness of cervical can-
cer screening program was decreased participa-

tion in screening by 2.8 times (P= 0.005). Partici-
pation in screening in the women not informed
about cervical cancer by FP was low by 2.9 times
(P<0.001). Other variables did not affect the par-

ticipation rate (P>0.05) (Table 2).

Table 2: The association between participation in population-based cervical cancer screening and independent variables
(screened= 0, non-screened= 1)

Screened Not Univariate analysis Logistic regression analysis
screened
Variable n (%%) n (%) Chi-square P OR 95% CI P
Age group
3047 44 (25.3) 130 (74.7) 0.141 0.707 -
48-65 54 (27.0) 146 (73.0)
Place of residence
District centre 83 (27.4 220 (72.6) 1.168 0.280
Village 15 (21. 56 (78.9)
Marital status
Married 87 (27.0 235 (73.0) 0.796 0.372
Unmarried** 11 (21.2) 41 (78.8)
The number of child
None 15 (23.1) 50 (76.9) 1.607 0.448
1-3 44 (29.7) 104 (70.3)
>4 39 (24.2) 122 (75.8)
Education level
Primary school and below 75 (26.6) 207 (73.4) 0.091 0.762
Secondary school or above 23 (25.0) 69 (75.0)
Employment status
Employed 12 (24.5) 37 (75.5) 0.086 0.770
Unemployed 86 (26.5) 239 (73.5)
Husband’s education level
Primary school and below 39 (23.8) 125 (76.2) 1.425 0.261
Secondary school or above 48 (29.6) 114 (70.4)
Husband’s employment status
Employed 53 (27.3) 141 (72.7)
Unemployed 2(16.7) 10 (83.3) 0.656 0.720
Retired 32 (26.9) 87 (73.1)
Monthly household income
<1500 liras (450 EUR) 52 ( 134 (72.0)
>1500 liras (450 EUR) 46 (24.5) 142 (75.5) 0.589 0.443
Cancer patient in the family
Yes 32 (24.6) 98 (75.5)
No 66 (27.0) 178 (73.0) 0.26 0.610
Awateness of cervical cancer screening program
Yes (ref) 86 (34.1) 166 (65.9) 1.0
No 12 (9.8) 110 (90.2) 25.083 0.000 2.8 [1.4-5.7] 0.005
Informed about cervical cancer by the family physi-
cian
Yes (ref) 76 (38.2) 123 (61.8) 1.0
No 22 (12.6) 153 (87.4) 31.606 0.000 2.9 [1.6-5.2] 0.000
Total 98 (26.2) 276 (73.8)

ref: Reference variable *Row percentage **Single, widowed, divorced and separated
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The awareness of the screening program was the women who had not undergone clinical examina-
main factor affecting participation in breast can- tion by the FP (95%CI 1.0-17.3, P= 0.051) (Ta-
cer screening (OR= 2.8, P= 0.010). Also, the rate ble 3).

of participation was decreased by 4.1 times in

Table 3: The association between participation in population-based breast cancer screening and independent varia-
bles (screened= 0, non-screened= 1)

Screened Not Univariate analysis Logistic regression analysis
screened
Variable n%* n%* Chi-square P OR 95% CI P
Age group
40-49 50 (27.9) 129 (72.1) 0.112 0.945
50-59 37 (28.8) 95 (72.0)
60-69 19 (26.0) 54 (74.0)
Place of residence
District centre 82 (27.9) 212 (72.1) 0.052 0.820
Village 24 (26.7) 66 (73.3)
Marital Status
Married 86 (26.5) 239 (73.5) 1.382 0.268
Unmarried** 20 (33.9) 39 (66.1)
The number of child
None 5 (41.7) 7 (58.3) 3.431 0.18
1-3 80 (25.6) 232 (74.4)
24 21 (35.0) 39 (65.0)
Education level
Primary school and below 73 (25.0) 219 (75.0) 4.136 0.042 1.6 [0.9-2.6] 0.099
Secondary school ot above (tef) 33 (35.9) 59 (64.1) 1.0
Employment status
Employed 16 31.4) 35 (68.6) 0.418 0.518
Unemployed 90 (27.0) 243 (73.0)
Husband’s education level
Primary school and below 38 (22.2) 133 (77.8) 3.509 0.061
Secondary school or above 51 (31.3) 112 (68.7)
Husband’s employment status
Employed 54 (28.0) 139 (72.0) 1.911 0.385
Unemployed 19.1) 10 (90.9)
Retired 34 (26.4) 95 (73.6)
Monthly household income
<1500 liras (450 EUR) 57 (30.5) 130 (69.5) 1.51 0.219
>1500 liras (450 EUR) 49 (24.9) 148 (75.1)
Cancer patient in the family
Yes 39 (27.9) 101 (72.1) 0.007 0.933
No 67 (27.5) 177 (72.5)
Awareness of breast cancer screening program
Yes (ref) 80 (32.9) 163 (67.1) 9.364 0.002 1.0
No 26 (18.4) 115 (81.6) 2.0 [1.2-3.3] 0.010
Informed about breast cancer by the family
physician
Yes (ref) 62 (33.0) 126 (67.0) 5.324 0.021 1.0
No 44 (22.4) 152 (77.6) 1.6 [1.0-2.5] 0.058
Doing breast self-exam
Once a month 50 (30.1) 116 (69.9) 1.005 0.605
Once every 3 months and longer 32 (26.4) 89 (73.6)
Non-practicing 24 (24.7) 73 (75.3)
Clinical examination by family physician
Yes (ref) 6 (66.7) 3(33.3) 7.037 0.008 1.0
No 100 (26.7) 275 (73.3) 4.1 [1.0-17.3] 0.051
Total 106 (27.6) 278 (72.4)

ref: Reference variable *Row percentage **Single, widowed, divorced and separated
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Being unmarried (OR= 4.1) and living in the vil-
lage (OR= 2.4) showed independent associations
with a lower participation rate for colorectal can-
cer screening Awareness of colorectal cancer
screening program increased participation in

screening (P<0.001). There was no participant in
the screening among the individuals not given
health education about colorectal cancer by the

FP (Table 4).

Table 4: The association between participation in population-based colorectal cancer screening and independent
variables (screened= 0, non-screened= 1)

Screened Not Univariate analysis Logistic regression analysis
screened
Variable n%* n%* Chi-square p OR 95% CI P
Age group(yr)
50-59 60 (33.9) 117 (66.1) 0.798 0.372
60-70 58 (29.6) 138 (70.4)
Gender
Female 65 (34.6) 123 (65.4) 1.514 0.219
Male 53 (28.6) 132 (71.4)
Place of residence
District centre (ref) 99 (36.0) 176 (64.0) 9.219 0.002 1.0
Village 19 (19.4) 79 (80.6) 2.4 [1.3-4.2] 0.003
Marital Status
Married (ref) 113 (34.5) 215 (65.5) 9.967 0.001 1.0
Unmatried** 5(11.1) 40 (88.9) 4.1 [1.5-10.8] 0.005
The number of child
None 6 (42.9) 8 (57.1) 5.497 0.064
1-3 93 (34.2) 179 (65.8)
4+ 19 (21.8) 68 (78.2)
Education level
Primary school and below 88 (30.1) 204 (69.9) 1.396 0.237
Secondary school or above 30 (37.0) 51 (63.0)
Employment status
Employed 6 (19.49 25 (80.6) 3.209 0.201
Unemployed 54 (30.5) 123 (69.5)
Retired 58 (35.2) 107 (64.8)
Monthly household income
<1500 liras (450 EUR) 55 (26.7) 151 (73.3) 5.184 0.023 1.4 [0.9-2.1] 0.200
>1500 liras (450 EUR) (ref) 63 (37.7) 104 (62.3) 1.0
Cancer patient in the family
Yes 41 (32.3) 86 (67.7) 0.037 0.847
No 77 (31.3) 169 (68.7)
Awateness of colotrectal cancer screening
program
Yes 116 (59.2) 80 (40.8) 144.936 0.000 a
No 2 (1.1) 175 (98.9)
Informed about colorectal cancer by the
family physician**
Yes 118 (69.0) 53 (31.0) - - b
No 0() 202 (100.0)
Total 118 (31.0) 255 (68.4)

ref: Reference variable *Row percentage **Single, widowed, divorced and separated “The analysis was not conducted, because only two indi-
viduals were screened among the people unaware of the screening program. » The analysis was not conducted, because no one was screened

among the uninformed people.
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Discussion

This study presents the level and factors associat-
ed with participation in PBSs for cervical, breast
and colorectal cancers and provides important
information on the performance of -eatly-
detection services. The study showed that the
proportion of individuals screened by PBSs dur-
ing the 5.5-year study period was very low in Saf-
ranbolu. Especially most of cervical and breast
cancer screenings were opportunistic. The
awareness of the screening program and screen-
ing recommendations made by the FPs were the
strong determinants of participation in the
screenings.

Key indicators reflecting the effectiveness of PBS
programs and their acceptability by the commu-
nity are invitation coverage and participation in
screening after invitation (11). This study indicat-
ed that these levels were too low. Participation in
PBSs is high in developed countries with strong
primary care organizations and organized pro-
grams (12-14). Organised programs for breast,
cervical and colorectal cancers are being con-
ducted successfully in the majority of member
states of the European Union. In the member
states of the European Union, invitation cover-
age and participation rates were determined to be
79% and 60% for breast cancer, 59% and 51%
for cervical cancer and 33% and 14% for colorec-
tal cancer screening, respectively (11).

This study showed that a large part of breast and
cervical cancer screenings were performed
through opportunistic screenings. Compared to
PBS, opportunistic screening has significant limi-
tations. First, opportunistic screenings are availa-
ble to a limited number of people, and socioeco-
nomically disadvantaged individuals generally
cannot access screening services. Women with
higher education, of higher social class, living in
urban areas and regularly visiting a gynaecologist
were more likely to participate in cervical cancer
screening than those with no habit of visiting a
gynaecologist, of low social class, less educated,
disabled, unemployed and with high cervical can-
cer risk (14). Another limitation of opportunistic
screening is that it can cost more than PBS and

Available at:  http://ijph.tums.ac.ir

lead to overuse of screening services (14-16). In
Hong Kong, opportunistic screening for cervical
cytology had a 40% reduction in a lifetime cervi-
cal cancer risk compared to no screening, where-
as PBS with conventional or liquid-based cytolo-
gy once every three, four and five years reduced it
by 83%-93% (17).

The World Cancer Declaration Progress Report
stated that the rate of cervical and breast cancer
screening in Turkey had reached 80% and 30%,
respectively (18). In this study, the screening level
at least once through PBS or opportunistic
screening was 51.1% for cervical cancer, 42.7%
for breast cancer and 32.2% for colorectal cancer
for the 5.5-year period. Considering that the
screening for breast and colorectal cancers is
done every two years, the screening levels drop to
10.6% for breast and 2.4% for colorectal. The
level of screening in Safranbolu is below the na-
tional level and show an inability to maintain the
continuity of the screenings.

This study showed that awareness of the Ministry
of Health's free screening program and to be in-
formed by FPs had a significant impact on indi-
viduals' screening behaviour. The reason for the
more successful PBS programs in Europe is that
primary care physicians play a supporting, in-
formative and facilitating role for people to pat-
ticipate in these programs (19, 20). However, in
this study, low invitation coverage and low health
education levels point out the integration prob-
lems of FPs into the screening program. Effec-
tive health education ensures continuity of
screening by increasing awareness and knowledge
by individuals. Considering that even in well-
organized PBS programs, participation rate in
screening has not exceeded 80% (14), the im-
portance of health education for newly launched
screening programs can be better understood. In
China, the physician's suggestion of testing was
the most effective way to increase the level of
colorectal cancer screening, which was low due to
the lack of information and socioeconomic and
individual obstacles (21).

The success of PBS programs is not only due to
the high screening coverage but also to conduct
further examinations of suspicious test results
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and by providing treatment and monitoring of
lesion-detected cases (22). In this study, half of
the persons with suspicious outcomes after
screening for cervical and colorectal cancer
screenings did not undergo further examination
to confirm their test results. The benefits of
screenings will be limited unless the follow-up of
individuals after screening is performed.

This study showed that individuals living in
villages and unmarried had fewer FOBTs than
individuals living in district center and married. A
study in the Basque Country in Spain indicated
that gender and socioeconomic differences af-
fected the rate of participation in colorectal can-
cer screening and the frequency of lesions found
in participants (23). In Japan, screening rates for
colon, stomach and lung cancers had been re-
ported to increase with marriage, living in a non-
metropolitan area, having a high income and em-
ployment in a large-scale workplace (24).
Although this study has some limitations such as
being generalized to a region and having a limited
number of independent variables, it highlighted
important issues related to the performance of
PBSs and the factors affecting participation in
PBS. The number of individuals participating in
PBS in Safranbolu was far from the target of
screening 70% of the eligible population. A large
part of breast and cervical cancer screenings con-
stituted opportunistic screenings. The study also
highlighted the crucial role of FPs in the provi-
sion of preventive services and screenings for the
cancers covered by PBS program.

Conclusion

The rate of PBS application between 2011 and
2016 years was very low. There is a need for
effective health education activities involving
primary care and other levels of healthcare organ-
izations to improve the screening program. In-
creasing public knowledge related to PBSs’
preventive role may be an effective way to en-
hance participation in the program. Comprehen-
sive studies are also needed to identify the service
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providers and healthcare system-related barriers
to participation in the screening program.
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