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Objectives: This study aims to investigate the 
demographic or risk factors affecting participation 
in a population-based breast screening with mam-
mography program in a rural area of Turkey.
Patients and Methods: This definitive epidemio-
logical study was carried out between December 
2002 and August 2003, in a town of Ankara. Of 
the 784 women, 710 were interviewed and 462 
(58.9%) of them participated in the screening. A 
questionnaire was used for collecting data.
Results: The mean age of the women was 50.7±10.0 
years. Fifty four percent of the single, widowed or 
divorced women (p=0.001), 62.5% of those aged 60 
years or older (p<0.001), and 42.8% of the illiterate 
or literate women (p<0.001) did not participate the 
screening. Women, who were elder had a 1.1-fold 
greater risk of nonparticipation in mammography 
screening than younger ones (95% confidence inter-
val, 1.04-1.09), and those who were postmenopausal 
had 1.5-fold greater risk than those who were pre-
menopausal (95% confidence interval, 1.04-2.22).
Conclusion: Age, marital, educational and meno-
pausal statuses seem to be effective on par-
ticipation in the population-based study. Screening 
programs should be planned considering these 
factors.
Key words: Screening; mammography; population-
based; participation.

Amaç: Bu çalışmanın amacı Türkiye’nin kırsal bir 
alanında topluma dayalı mamografi taramasına 
katılımı etkileyen demografik ve risk faktörlerini 
incelemektir.
Hastalar ve Yöntemler: Tanımlayıcı epidemiyolojik 
çalışma olarak tasarlanan araştırmanın veri toplan-
ması Aralık 2002 ve Ağustos 2003 tarihleri arasında 
Ankara’nın bir ilçesinde yapıldı. Toplam 784 kadın-
dan 710’u ile görüşüldü ve 462’si (%58.9) taramaya 
katıldı. Veri toplamak için anket formu kullanıldı.
Bulgular: Kadınların ortalama yaşı 50.7±10.0 
yıldı. Bekar dul veya boşanmış olanların %54’ünün 
(p=0.0001), 60 yaş ve üzerindekilerin %62.5’inin 
(p<0.001) ve okuma yazma bilmeyen veya okur 
yazar olanların %42.8’inin (p<0.001) taramaya 
katılmadığı saptandı. Yaşlı kadınların gençlere 
göre mamografi taramasına katılmama riskinin 
1.1 kat (1.04-1.09; %95 güven aralığı) ve meno-
poz sonrası dönemde olanların menopoz öncesi 
dönemde olanlara göre 1.5 kat (1.04-2.22; %95 
güven aralığı) daha fazla olduğu belirlendi.
Sonuç: Topluma dayalı meme kanseri taramasına 
katılımı etkileyen faktörler yaş, medeni durum, eğitim 
durumu ve menopozda olup olmamadır. Tarama 
planlanırken katılımı az olabilecek grupların katılımını 
artıracak uygulamaların geliştirilmesi önerilmektedir.
Anahtar sözcükler: Tarama; mamografi; topluma dayalı; 
katlım.
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Despite varying health problems in different countries, 
breast cancer remains the most frequently encountered 
cancer among women globally.[1-3] Mortality rates for 
breast cancer have consistently increased globally.[4] 
Breast cancer ranks third among cancer deaths, with 
a calculated rate of 16.06 per 100 000 in the European 
Union (EU).[5] In Turkey, one in every four cancers 
detected in women was breast cancer and it comprises 
1.3% of total disability-adjusted life years (DALY) at 
national level.[6] In 2004, 1.6% of deaths in women aged 
40 years or over was due to breast cancer.[7]

In 2001, the Republic of Turkey, Ministry of Health 
initiated the Breast Cancer Control Program. Early can-
cer diagnosis and screening centers were established in 
29 cities. In addition, cancer screening and education 
centers were founded in 11 cities in a project imple-
mented with the EU. 

The best thing to control breast cancer is to diagnose 
it early. Regular mammography is an important part of 
preventive care.[8] Although American Cancer Society 
(ACS) and United States Preventive Services Task Force 
(USPSTF) recommend that women at average risk should 
begin annual mammography screening at the age of 40 
with CBE,[9,10] the Canadian Task Force on Preventive 
Health Care (CTFPHC), the American Academy of 
Family Physicians (AAFP), and the American College 
of Preventive Medicine (ACPM) recommend beginning 
mammography for average-risk women at the age of 
50.[10] However, owing to its costs, mammography scan-
ning could not be performed in all women older than 
40 years in every country. Therefore, in countries with 
limited resources, different methods have been sug-
gested for diagnosing breast cancer early.[11] One of these 
methods is a screening program which is based on insti-
tutional or small regional areas.[11] In Turkey, there are no 
studies on community-based mammography screening. 
However, such studies will be helpful in understanding 
the factors that affect participation in the community; 
they also can contribute to social awareness and create 
a favorable base from which to plan screening programs 
with a wider scope. 

The purpose of the current study was to deter-
mine the factors affecting participation in mammogra-
phy screening, contribute to planning an infrastructure 
required for community screenings.

PATIENTS AND METHODS
Study Population and Setting

Data collection of the study was carried out between 
December 2002 and August 2003. The study area was 
a district in the town of Gölbaşı, 20 km from Ankara, 
Turkey. A total of 784 women aged 40 years and over 
were living in this district. From these 784 women, 710 
were interviewed and 462 (58.9%) of them participated 
in the screening. The reason for selecting this district 

was that it was close to the Gazi University’s Gölbaşı 
Campus where the investigators worked, and the dis-
trict was in a central area and was easily accessible. 

Design
The lists of this descriptive study were obtained from 
the records of the primary care health institution. The 
women 40 years and over were later visited at their 
homes in order to get their phone numbers. Then, the 
survey form that had been designed to assess their 
sociodemographic and fertility characteristics, breast 
cancer symptoms, and knowledge levels regarding early 
diagnosis methods was administered while visiting 
at home. Following these procedures, screening was 
continued by calling 15 to 20 women every day; those 
who agreed to participate were asked to come to the 
campus the next day. The women were brought for a 
mammography to the radiology department with mini-
buses in groups of 10 to 15 and sent back to their homes 
with the same minibuses after the mammography. All 
stages of screening were free of payment and it was 
financed by the Gazi University under a grant from Gazi 
University Scientific Investigation Projects, Project Code 
No. 01/2003-07. Prior to the screening, the women were 
informed about the mammography procedure and the 
transportation. Approval of the local ethics committee 
(Gazi University No.01/2003-07) and written informed 
consent of all participants were obtained.

Analysis
The study data were analyzed with SPSS software 
(Statistical Package for the Social Sciences, version 11.0, 
SSPS Inc, Chicago, Ill, USA). The descriptive dichoto-
mous data were evaluated as numbers and percentages 
and the continuous data as the mean and standard error 
of mean. Bivariate analyses were used to examine chang-
es between dependent and independent variables using 
the Student's t-test and Chi-square test for statistical 
dependence. A multivariate analysis (logistic regression) 
was then carried out to identify the relative influence 
of significant characteristics which was determined by 
bivariate analyses. A p value of less than .05 was consid-
ered statistically significant.

RESULTS
Seven hundred and ten of the women were interviewed, 
and 462 (58.9%) participated in the screening program. 
Of the 248 women who did not participate, 159 (64.5%) 
did not agree to participate in the study, 34 (13.5%) did 
not answer at least three phone calls, 21 (8.2%) were 
outside the investigation site during the training peri-
ods, the phone numbers of 32 subjects (13.0%) were not 
available, and two subjects (0.8%) died in the period 
between the survey interview and the screening. The 
first four excuses expressed by the 159 women who did 
not agree to participate in the screening were that 38 
women (24.1%) did not need such a thing, 23 women’s 
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(14.6%) husbands did not allow to participate the screen-
ing, 15 women (9.5%) had diseases other than the breast 
disease, and 13 women attended follow-ups at another 
center (8.2%).

The average age of the interviewed women was 
50.7±0.7 years, and the median age was 48.0 years 
(range, 40-95 years); the average ages of the women 
who participated and not participated in the screening 
program was 48.5±0.4 and 54.8±0.8 years, respectively 
(p<0.001, Student's t-test). 

More than half of the women aged 60 years and 
over (62.5%) did not participate in the screening, and 
this difference was statistically significant when com-
pared with the other age group (p<0.001). The marital 
and educational statuses of the women also affected 
participation in the screening. The percentage of mar-
ried women who did not participated was lower than 
that of single and widowed/divorced women (31.3% 

versus 54.0%) (p=0.0001). The number of non-partic-
ipated women increased as their educational status 
became lower. The number of women in the “illiterate 
or literate” group that non-participated was statisti-
cally significantly higher than that of the other group 
(42.8% versus 29.3%) (p<0.001) (Table 1). There were 
no statistically significance between employment status 
and participation also social security and participation 
status (p>0.05) (Table 1).

The menopausal status of the women also affected 
participation in the screening program. The rate of par-
ticipation by premenopausal women was statistically 
higher than pre- or perimenopausal ones (p=0.0001) 
(Table 1). There were no statistically significance between 
previous breast disease, having had a mammography at 
least once and family breast cancer history and partici-
pation status (p>0.005) (Table 2). The logistic regression 
analysis of the factors affecting participation in the 
screening program is presented in Table 2.

Table 1. Distribution of the descriptive characteristics of the participants and nonparticipants, Ankara, 2003

Characteristics Participants Nonparticipants Total p*

 n %a n %a n %b 

Age groups
59 years and lower 411 71.6 163 28.4 574 80.8 <0.001
60 years and over 51 37.5 85 62.5 136 19.2 

Marital status       
Married 410 68.7 187 31.3 597 84.1 0.0001
Single/widow/divorced 52 46.0 61 54.0 113 15.9 

Education status       
Illiterate or literate 170 57.2 127 42.8 297 41.8 <0.001
Primary school graduate or higher 292 70.7 121 29.3 413 58.2 

Employment status       
Housewife 444 65.4 235 34.6 679 95.6 0.6962
Employed 6 60.0 4 40.0 10 1.4 
Retired 12 57.1 9 42.9 21 3.0 

Social security status       
Present 158 63.2 92 36.8 250 35.2 0.4913
Absent 304 66.1 156 33.9 460 64.8 

Previous breast disease 
Yes  409 64.6 224 35.4 633 89.2 0.5442
No  53 68.8 24 31.2 77 10.8 

Menopausal status       
Pre- or perimenopausal  270 74.2 94 25.8 364 51.3 0.0001
Postmenopausal  192 55.5 154 44.5 346 48.7 

Having had a MGc at least once       
Yes  371 63.4 214 36.6 585 82.4 0.0583
No  91 72.8 34 27.2 125 17.6 

Family breast cancer history       
No  417 64.3 232 35.7 649 91.5 0.1259
Yes  45 75.0 15 25.0 60 8.5

a Row percentage; b Column percentage; c Mammography; * Chi-square test.
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According to the evaluation of the factors affecting 
participation in the screening, elder women had a 1.06-
fold great risk of nonparticipation to mammography 
screening than younger (1.04-1.09; 95% CI), and those 
who were postmenopausal had 1.5-fold greater risk 
than those who were premenopausal (1.04-2.22; 95% CI) 
(Table 2). 

During screening, lesions were detected in the breasts 
of 116 women (25.1%). The lesions were benign charac-
teristics in 133 (24.9%) cases according to mammog-
raphy and ultrasonography examination while three 
(0.6%) lesions had malignant. According to pathological 
examination, all these three malignant lesions were diag-
nosed as breast cancer.

DISCUSSION
This study is the first in our country to investigate the 
factors that can affect participation in a breast screening 
program. Among the limitations of the study were that 
the screening was performed in only one region, and the 
rate of the participation in the screening program was 
low (58.9%).

Of the 248 nonparticipated women, 159 (64.5%) did 
not agree to participate in the screening, and the most 
frequently cited excuse was that the women “did not 
need such a thing” (24.1%). The women constituting the 
scope of the study were invited for the screening via a 
phone interview. During this interview, it was stated 
that the screening was a mammography scan for breast 
cancer; however, the potential benefits or harms of mam-
mography could not be explained. The risk of the proce-
dures to be performed and proof regarding a decrease in 
disease risk must be shared with persons in community-
based screening programs. However, the decision to 
participate in a health-related screening program will 
still be theirs, even when this information is shared.[12] 
The recommendation of a physician plays a crucial role 

in participating in mammography screening; however, 
the participation rate is still low even if the primary care 
patient-physician relationship is very good.[13]

The percentage of participation was lower for 
women who were older, illiterate, and postmenopausal 
compared with the other groups (p<0.05). On logistic 
regression model analyses using these independent 
variables, elder women were found to be at a 1.06-fold 
great risk of nonparticipation to mammography screen-
ing than younger (1.04-1.09; 95% CI). Those who were 
postmenopausal had 1.5 times the risk of women who 
were premenopausal (1.04-2.22; 95% CI). It has been 
reported that women’s knowledge about disease risk, 
their incomes, race, and relations with their primary 
care physicians, and their worries correlate with par-
ticipation in mammography screening.[14] The results of 
a community-based mammography screening program 
performed in Spain[15] and Colorado[16] showed that the 
possibility of not undergoing mammography was high-
er in elderly women, which is similar to our findings. A 
study performed in Sweden showed that married and 
more educated women had higher participation rates 
than single, widowed or divorced and lower educated 
women.[17] Another study performed by Augustson et 
al.[18] reported that women with at least a high school 
education were more likely to be adherent to mammog-
raphy screening. Carney et al.[14] reported that those with 
social security, women with cancer in their first-degree 
relatives, and those undergoing hormone replacement 
treatments participated in the screening more frequently 
than did women who did not have these characteristics. 
According to our results and the other studies listed 
above, age and educational status seem the most influ-
ential factors affecting participation in the mammogra-
phy screening. 

Breast cancer was detected in three women (6.5‰) 
in our study. The screening prevalence of breast can-

Table 2. Multivariate (logistic regression) analysis of factors influencing participation in the screening 
program with a logistic regression analysis, Ankara, 2003

Factors  β OR 95% CI p

Age   0.060 1.06 1.04-1.09 <0.001
Marital status Married/widow/divorced   1.00  
 Never married 0.945 2.57 0.36-18.51 0.348

Educational status Illiterate  1.00  
 Literate 0.104 1.11 0.54-2.28 0.777
 Primary school graduate 0.151 1.16 0.53-2.54 0.705
 Secondary school or higher 0.117 1.12 0.58-2.18 0.728
Menopausal status Pre- or perimenopausal  1.00  
 Postmenopausal  0.421 1.52 1.04-2.22 0.029
Previous mammography Yes   1.00  
 No  0.357 1.43 0.91-2.56 0.126

OR: Odds ratio; CI: Confidence interval
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cer reported between 2.7-7.6‰ in different studies.[19] 
According to a study performed by Poplack et al.,[20] 
screening mammography detected malignancy in 3.3 per 
1000 women.[20] An organized mammography screening 
program from Canada reported the cancer detection 
rate as 6.9 per 1000 screens at first screen.[21] Although 
our study group comprises a small population, the 
percentage of breast cancer detected with our screening 
program was similar with other studies. 

In conclusion, we think that for community-based 
mammography screening, in order to realize the full 
benefits and use of national resources properly, targeting 
women who are elder, single, widowed or divorced, illit-
erate, and those who are postmenopausal will be most 
beneficial. The policy makers shall organize such screen-
ing programs, targeting the risk groups. Use of different 
motivation techniques can increase the effectiveness 
of and the participations in the screenings. However, 
further studies in larger groups that more elaborately 
investigate cause-and-effect relationships are needed. 
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