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Breast cancer is the most common cancer caus-
ing death among women worldwide and in Turkey. 
According to the 2018 data of the World Health 
Organization, the global number of patients with 
newly diagnosed breast cancer was 2,000,088, and 
the number of those who died of breast cancer was 
626,679 (1). Cancer-related mortality and morbidity 
decrease when breast cancer can be detected, espe-
cially in the early stages. One of the most effective 
ways to diagnose cancer early is community screen-

ing. Mammography is the most commonly used and 
most experienced screening tool in the world. As an 
effective, easily accessible, reproducible, and inex-
pensive examination method, mammography is con-
sidered to be the most important test in breast cancer 
screening; however, the desired level of mammogra-
phy screening has not yet been reached, especially 
in developing countries. Reasons accounting for this 
situation may include social, cultural, economic, de-
mographic, and geographical factors.

ABSTRACT

This study aimed to reveal the experience and knowledge of women concerning mammography and raise awareness of 
mammography and breast cancer.

A mammography awareness survey was administered to 500 women aged between 40 and 69 years. A total of 434 women 
knew mammography, while the remaining 66 women were not aware of mammography. Of all respondents, 341 had previously 
undergone mammography, mostly with the recommendation of their doctors, while 159 participants had not undergone this 
procedure, mostly stating that they did not consider it necessary. In the group with a history of mammography, difficulties 
during scanning were reported by 196 women, of whom 187 reported having pain. Of all respondents, 407 stated that they 
would have mammography in the future whereas 93 denied it.

Education level and willingness to undergo mammography in the future were significantly higher in those with a history of 
mammography compared with the non-mammography group (P < 0.05 for both). The education status was also significantly 
higher in women who planned to undergo mammography compared with the women who denied it in the future (P < 0.05). The 
rate of fear of radiation exposure during scanning was significantly higher among the women without a history of mammography, 
who also did not plan to undergo this procedure in the future, compared with those who were willing to undergo this procedure 
(P < 0.05). However, other reasons for not undergoing mammography did not differ significantly between the two groups (P 
> 0.05). Increasing the awareness in society on breast cancer and mammography may facilitate the detection and treatment of 
breast cancer. Mammography is the most effective imaging method in detecting breast cancer. Understanding the perspective 
of women aged 40–69 years concerning this procedure and conducting appropriate studies in this direction may increase the 
rate of mammography in society and contribute to the early detection of breast cancer.
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This study was performed to reveal the experi-
ence and knowledge of women concerning mam-
mography and investigate their reasons for not 
undergoing mammography so as to determine the 
ways to increase the rate of mammography in the so-
ciety and raise awareness of the importance of this 
procedure and breast cancer.

MATERIAL AND METHODS

This study was approved by the clinical research 
ethics committee of Yıldırım Beyazıt University Facul-
ty of Medicine (decision number 205 dated March 10, 
2018). Verbal consent was obtained, and the mam-
mography awareness questionnaire was administered 
to 500 women aged 40–69 years who visited the gen-
eral surgery outpatient clinic for varied reasons. The 
questionnaire consisted of 10 items prepared in line 
with the literature. The first three items concerned the 
sociodemographic characteristics of the participants, 
and the remaining items referred to the experience 
and knowledge of the participants concerning mam-
mography. The data obtained were grouped. In the 
descriptive statistics of the data, mean, standard de-
viation, median minimum, maximum, frequency, and 
ratio values were used. The distribution of the vari-
ables was measured using the Kolmogorov–Smirnov 
test. One-way analysis of variance (Tukey’s test), 
independent-samples t test, Kruskal–Wallis test, and 
Mann–Whitney U test were used to analyze quanti-
tative independent data. A chi-square test was con-
ducted for analyzing qualitative independent data, 
and Fischer’s test was employed when the chi-square 
test conditions were not met. SPSS v. 22.0 was used 
for the statistical analysis.

RESULTS

The mean age of the participants was 53 years. 
Of all participants, 382 (76.4%) were housewives, 28 
(5.6%) were retired, and 90 (18%) were actively work-
ing. In terms of education status, 48 (9.6%) women 
were illiterate, while 256 (51.2%) graduated from pri-
mary school, 41 (8.2%) from middle school, 76 (15.2%) 
from high school, and 79 (15.8%) from the university.

In response to the question, “Do you know what 
mammography is?” included in the second part of the 
mammography questionnaire, 434 (86.8%) women 

answered “yes” and 66 (13.2%) “no.” Of the 500 women 
participating in the study, 341 (68.2%) had previously 
undergone mammography (mammography group) 
while 159 (31.8%) had never undergone this procedure 
(non-mammography group). When the women in the 
mammography group were asked about the factors 
effective in their decision to undergo this procedure, 
243 (71.3%) stated that it was their doctors’ recom-
mendation, 7 (2.1%) had read about it on the media, 
20 (5.9%) had received a recommendation from the 
people they knew (neighbors, friends, etc.), 26 (7.6%) 
had a family history of cancer, 31 (9.1%) wanted to 
have an early diagnosis in case they had cancer, and 
14 (4.1%) had a mammogram due to a breast mass. 
In the non-mammography group, the reasons for not 
undergoing this procedure were reported as not be-
ing necessary (n = 85), not having any knowledge of 
the procedure (n = 44), fear of pain (n = 13), radiation 
exposure during scanning (n = 7), anxiety related to 
cancer diagnosis (n = 5), and financial hardship (n = 
5). Of the 341 women in the mammography group, 
145 did not experience any difficulties during the pro-
cedure while 196 reported various difficulties related 
to pain (n = 187), being half-naked during scanning 
(n = 6), fear of having a cancer diagnosis (n = 2), and 
the technician’s lack of guidance (n = 1). The question, 
“Are you planning to undergo mammography in the 
future” was answered “yes” by 407 of the 500 women 
who participated in the survey and “no” by the remain-
ing 93 respondents. 

The rate of retired women was significantly 
higher in the mammography group, while the rate of 
housewives was significantly higher in the non-mam-
mography group (P < 0.05 for both). As expected, the 
education status of the women in the mammography 
group was significantly higher than that in the non-
mammography group (P < 0.05). The intention of un-
dergoing mammography in the future was significant-
ly higher in the mammography group compared with 
the non-mammography group (P < 0.05) (Table 2).

The age of the patients who planned to have 
mammography in the future was significantly lower 
than that of patients who denied it (P < 0.05). The rate 
of retired or employed women was significantly high-
er in those considering mammography, while the rate 
of housewives was significantly higher in those who 
denied it (P < 0.05). The educational level and the rate 
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 Table 1 General data 

 
 

Min-max Median Mean ± SD/n, %

Age (year) 40.0 – 69.0 53.0 53.3 ± 7.2

Age groups

40–49         166   33.2%

50–59 229 45.8%

≥60         105   21.0%

Employment status

Housewife 382 76.4%

Retired 28 5.6%

Employed 90 18.0%

Education status

Illiterate         48   9.6%

Primary school 256 51.2%

Middle school 41 8.2%

High school 76 15.2%

University         79   15.8%

Knowledge of mammography No 66 13.2%

Yes 434 86.8%

History of mammography
Yes         341   68.2%

No         159   31.8%

If yes, why?           341   68.2%

Doctor’s recommendation 243 71.3%

Read about it on the media 7 2.1%

Recommended by a neighbor, friend, etc. 20 5.9%

Family history of cancer 26 7.6%

For early cancer detection if present 31 9.1%

Breast mass         14   4.1%

If no, why? 159 31.8%

Fear of radiation exposure during the procedure 7 4.4%

Fear of a cancer diagnosis 5 3.1%

Fear of pain during the procedure 13 8.2%

Considered unnecessary 85 53.5%

Financial hardship 5 3.1%

No knowledge of mammography 44 27.7%

Difficulties during mammography
No         145   42.5%

Yes         196   57.5%

Pain 187 54.8%

Being half-naked 6 1.8%

Fear of a cancer diagnosis 2 0.6%

Technician’s lack of guidance 1 0.3%

Planning to undergo mammography in the 
future

No         93   18.6%

Yes         407   81.4%
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of knowledge of mammography were significantly 
higher in the group that planned to undergo mam-
mography than in the group that denied it (P < 0.05 
for both) (Table 3).

In the non-mammography group, the women 
who did not intend to undergo this procedure had a 
significantly higher rate of fear of radiation exposure 
compared with those who planned to undergo this 
procedure in the future (P < 0.05); however, other rea-
sons for not considering this procedure in the future 
did not significantly differ between these two groups 
(P  > 0.05) (Table 3). 

In the mammography group, no significant differ-
ence was found between the women with and with-
out an intention of undergoing mammography again 
(Table 3). 

The age of the patients in the group that expe-
rienced difficulties during mammography was sig-
nificantly higher than that in the group reporting no 
difficulty (P < 0.05). However, no significant difference 
was observed between these two groups in terms of 

employment or education status (P > 0.05 for both) 
(Table 4).

DISCUSSION 
Breast cancer is most common among women 

worldwide and in Turkey; it is also the most common 
cause of cancer-related death.

The stage of cancer at the time of diagnosis is 
of great importance in determining the treatment 
and the subsequent course of the disease. Breast ul-
trasonography (USG), mammography, and magnetic 
resonance imaging (MRI) are increasingly used to di-
agnose breast cancer in recent years. Ultrasonography 
is the first imaging method used especially in patients 
aged less than 40 years with dense breast tissue. USG 
has been used to support screening mammography 
for many years. In women with dense breast tissue 
with low MMG sensitivity, the addition of USG has 
increased not only the rate of cancer detection but 
also also the recall and unnecessary biopsy rates. 

 Table 2 Mammography experience

Mammography   Non-mammography
P

  Mean ± SD/n, % Median   Mean ± SD/n, % Median

Age (year) 52.4 ± 8.2 52.0 53.7 ± 6.7 54.0 0.000 t

Age groups

40–49 68   42.8%     98   28.7%  

0.001 X²50–59 55 34.6% 174 51.0%

≥60 36   22.6%     69   20.2%  

Employment status

Housewife 130   81.8%     252   73.9%  

0.004 X²Retired 1 0.6% 27 7.9%

Employed 28   17.6%     62   18.2%  

Education status

Illiterate 23   14.5%     25   7.3%  

0.014 X²

Primary school 89 56.0% 167 49.0%

Middle school 9 5.7% 32 9.4%

High school 18 11.3% 58 17.0%

University 20   12.6%     59   17.3%  

Knowledge of 
mammography

No 64   40.3%     2   0.6%  
0.000 X²

Yes 95   59.7%     339   99.4%  

Planning to undergo 
mammography in the 
future

No 58   36.5%     35   10.3%  
0.000 X²

Yes 101   63.5%     306   89.7%  

t t test/ X²chi-square test.
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 Table 3 Intentions regarding future procedure

Intention to undergo mammography No intention to undergo 
mammography

  Mean ± SD/n, % Median   Mean ± SD/n, % Median    

Age (year) 55.1 ± 7.6 55.0 52.8 ± 7.1 52.0 0.016 t

Age groups

40–49 21   22.6%     145   35.6%  

0.005 X²50–59 42 45.2% 187 45.9%

≥60 30   32.3%     75   18.4%  

Employment status

Housewife 79   84.9%     303   74.4%

0.031 X²Retired 2 2.2% 26 6.4%

Employed 12 12.9% 78 19.2%

Education status

Illiterate 17   18.3%     31   7.6%  

0.014 X²

Primary school 49 52.7% 207 50.9%

Middle school 7 7.5% 34 8.4%

High school 9 9.7% 67 16.5%

University 11   11.8%     68   16.7%  

Knowledge of 
mammography

No 22 23.7% 44 10.8%
0.001 X²

Yes 71 76.3% 363 89.2%

If had previous mammography, why?                    

Doctor’s recommendation 22 62.9% 221 72.2% 0.254 X²

Read about it on the media 0 0.0% 7 2.3% 0.606 X²

Recommended by a neighbor, friend, etc. 4 11,4% 16 5,2% 0.758 X²

Family history of cancer 3 8.6% 23 7.5% 0.815 X²

For early cancer detection if present 3 8,6% 28 9,2% 0.256 X²

Breast mass 3   8,6%     11   3,6%   0.682 X²

If no previous mammography, why?

Fear of radiation exposure during the procedure 6 10.3% 1 1.0% 0.006 X²

Fear of a cancer diagnosis 4 6.9% 1 1.0% 0.060 X²

Fear of pain during the procedure 3 5.2% 10 9,9% 0.720 X²

Considered not necessary 26 44.8% 59 58,4% 0.654 X²

Financial hardship 0 0.0% 5 5.0% 0.159 X²

No knowledge of mammography 19   32,8%     25   24,8%   0.105 X²

Age at first mammography 49.0 ± 6.2 49.0 46.0 ± 6.7 45.0 0.004 X²

≤45 years 12   34.3%     160   52.3%  
0.044 X²

>45 years 23   65.7%     146   47.7%  

Difficulties during 
the procedure

No 15   42.9%     130   42.5%  
0.966 X²

Yes 20   57.1%     176   57.5%  

If yes, why?

Pain 18 51.4% 169 55.2% 0.669 X²

Being half-naked 2 5.7% 4 1.3% 0.118 X²

Fear of a cancer 
diagnosis

0 0.0% 2 0.7% 1.000 X²

Difficult procedure 0 0.0% 1 0.3% 1.000 X²

Technician’s lack of guidance 0   0.0%     1   0.3%   1.000 X²

t t test/ X²chi-square test.



Medical Journal of Islamic World Academy of Sciences 2020; 28(2): 40-48

45Are women aware of the importance of mammography in breast cancer diagnosis and screening?

Therefore, USG is not preferred in routine screening 
because it has low specificity and is not cost-effective 
when added to the screening program. USG is used as 
a guiding method in breast radiology, solid cyst differ-
entiation, lesion characterization, investigation of the 
presence of other lesions, and biopsy. MRI is an expen-
sive method, cannot be performed widely, and needs 
a specialist for evaluation.

It is used as an additional screening method to 
MMG and USG in women with high risk.(2) As an effec-
tive, easily accessible, reproducible, and inexpensive 
examination method, mammography is the most im-
portant test in breast cancer screening and has been 
performed for many years. Mammography refers to 
obtaining the film images using x-rays of the breast. 
The breasts are compressed with special plates and 
fixed to be imaged.

During scanning, craniocaudal and mediolateral 
oblique images of the breasts are taken. Conventional 
mammography involves the application of a radiation 
dose of 0.1 cGy per film. However, the currently used 
digital mammography method provides clearer imag-
es at a lower radiation dose. It allows for the diagnosis 
to be made when the disease is in very early stages. 
The risk of breast cancer does not increase with the 
dose of radiation applied during mammography.

Although mammography is a screening method 
with high sensitivity, it cannot detect all cancers. How-
ever, this does not decrease the importance of the pro-
cedure. The sensitivity of mammography is very high 
in fatty breasts. As the breast density increases, the 
sensitivity of mammography decreases; even if mam-
mography is negative, additional imaging methods 
should be used in these patients. The experience and 
knowledge of the technical personnel that perform 
the mammography examination and the interpreting 
physician are of great importance in the success of the 
method (3,4).

Mammography can be performed as a diagnostic 
or screening method. Screening mammography is ap-
plied in asymptomatic women to detect clinically oc-
cult breast cancer.

Screening can reveal asymptomatic diseases in a 
community based on tests and examinations that can 
be applied quickly. For screening to be performed, the 
disease should constitute an important health prob-
lem in the society, early diagnosis should be possible 
through screening, and it should provide an advan-
tage in terms of treatment and reduced mortality. The 
screening method to be applied should be effective, 
acceptable for patients, easy to apply, cost-effective, 
and highly beneficial (5). Screening mammography 

 Table 4 Difficulties during mammography

No difficulty   Difficulties present

P
 

Mean ± SD/n, % Median   Mean ± SD/n, % Median

Age at first mammography (year) 47.7 ± 6.7 47.0   45.3 ± 6.5 45.0 0.001 t

Age at first 
mammography

≤45 years 59 40.7% 113 57.7%
0.002 X²

˃45 years 86   59.3%     83   42.3%  

Employment status

Housewife 111   76.6%     141   71.9%  

0.600 X²Retired 11 7.6% 16 8.2%

Employed 23   15.9%     39   19.9%  

Education status

Illiterate 14   9.7%     11   5.6%  

0.510 X²

Primary school 71 49.0% 96 49.0%

Middle school 15 10.3% 17 8.7%

High school 24 16.6% 34 17.3%

University 21   14.5%     38   19.4%  
t t test/ X²chi-square test.
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is the most commonly used and most experienced 
screening tool in the world (6). In all age ranges, the 
sensitivity of screening mammography is 77%–95% 
and its specificity is 94%–97% (7). With screening 
mammography, 2−8 cancers are detected in every 
1000 mammograms (8).

Studies on mammography continue in many 
countries globally. Eight prospective randomized tri-
als of screening mammography have been conduct-
ed with approximately 500,000 female participants. 
In these studies, screening mammography was re-
ported to reduce the risk of death by 15% in women 
aged 39–49 years, by 14% in six studies that included 
women aged 50–59 years, and by 32% in two studies 
evaluating women aged 60–69 years. Only one study 
included women aged more than 70 years, and the re-
sults were insufficient to recommend routine screen-
ing for this age group (9). Being cost-effective, easily 
accessible, reproducible, and highly specific for breast 
cancer makes mammography a suitable screening 
test. It remains the most important and effective ex-
amination in the diagnosis of breast cancer. However, 
the requirement of radiation, false-negative or false-
positive results leading to overtreatment, and pain 
experienced during scanning cause individuals to 
have concerns about undergoing this procedure. De-
spite this, many countries across the world implement 
mammography screening programs.

Different institutions and organizations have 
made different recommendations on the frequency of 
mammography and the age at which the first proce-
dure should be performed. The American Radiology 
Association and the American Breast Imaging Associa-
tion recommend annual mammography control from 
the age of 40 years. Similarly, the American Society of 
Obstetrics and Gynecology and the American Society 
of Breast Surgeons propose annual screening start-
ing at the age of 40 years, as well as annual clinical 
breast examinations, which is consistent with the rec-
ommendations of radiologists. Since 2016, the United 
States Preventive Services Task Force (USPSTF) recom-
mends screening every 2 years between the ages of 
50–74 years while it indicates routine screening for 
the 40- to 49-year group. The American Academy of 
Family Physicians has also adopted the USPSTF recom-

mendations. The American Cancer Society suggests 
that screening should be undertaken annually for the 
age group of 45–54 years and annually or biennially 
for those aged 54 and above, and continued until the 
individual has a life expectancy of 10 years. The same 
organization states that women can start having reg-
ular mammograms from the age of 40–44 years but 
emphasizes that this is a personal decision. The Ca-
nadian Task Force on Preventive Health Care, Finland, 
Denmark, the Netherlands, the United Kingdom, Swit-
zerland, Switzerland, Norway, Germany, Belgium, and 
Luxembourg recommend screening every 2–3 years 
for those aged between 50 and 74 years. In Sweden, 
the age of starting screening is 40, 45, or 50 years, 
varying between different states. In Russia and Japan, 
screening is performed every 2 years from the age of 
40 years. Also, no consensus exists around the world 
with regard to the age at which regular screening is 
no longer needed; some countries recommend this 
procedure until the age of 69 or 74 years, while oth-
ers advocate for the continuation of screening as long 
as the individual is still healthy (6). In Turkey, the gen-
eral recommendation for women aged 40–69 years is 
mammography every 2 years. This recommendation 
was made taking into account the results of clinical 
and prospective studies, indicating the young popula-
tion structure in Turkey and approximately half of the 
patients diagnosed with breast cancer being less than 
50 years or premenopausal (10).

To further reduce the deaths due to breast can-
cer worldwide, the importance of screening should 
be emphasized, and women should be encouraged 
to undergo this procedure at recommended intervals. 
For a community screening to be considered success-
ful, 70% of the target audience must participate in 
screening. There have been efforts all over the world, 
including Turkey, to increase the rates of mammogra-
phy. For this purpose, it is very important to identify 
the aspects of mammography about which society 
is misinformed. Increasing public knowledge about 
mammography by emphasizing these aspects may 
increase the rate of mammography, allowing more 
patients with breast cancer to be diagnosed in earlier 
stages. Early diagnosis and treatment may increase 
patients’ surveillance and reduce treatment costs. The 
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present study aimed to reveal the views of the target 
population on mammography. The most effective fac-
tor in women having mammographic screening was 
the guidance of the clinician. Clinicians should direct 
women to mammographic screening regardless of the 
branch to increase the rate of mammography. Also, the 
emphasis on mammographic screening by the media 
may increase the mammography rates with the coop-
eration of health institutions and the government. In 
the present study, the most reported (53.5%) among 
the reasons for not undergoing mammography, was 
personally considering it to be an unnecessary proce-
dure. It is important to improve the knowledge level 
of the society about breast cancer and mammography 
so as to change this view and increase the number of 
screenings. All health institutions, healthcare person-
nel, nongovernmental organizations, municipalities, 
provincial and district administrations, and press and 
media organizations should act together to increase 
the knowledge and awareness of the society on breast 
cancer and screening. For many years, it has been ac-
knowledged that increasing the education level of so-
ciety has a positive effect on public health, which is 
supported by the findings of the present study in this 
particular context. 

Women may have anxiety related to mammogra-
phy, and this is caused by radiation exposure and pain 
experienced during the procedure. The public should 
be informed that only low-dose radiation is applied, 
and the side effects are insignificant. Many studies 
reported that women experienced pain during mam-
mography. In the present study, 187 participants with 
a history of mammography complained about pain 
during the procedure. Since it is necessary to com-
press the breast to obtain a quality image, this can be 
painful for some individuals (11). Pain experienced can 
cause the person to stop attending regular screening 
procedures, or in a worse case, the fear of pain may 
result in the person not considering the procedure 
at all. Therefore, it is important to reduce pain that 
may occur during the procedure. For this purpose, it 
is recommended that mammographic examinations 
are performed with appropriate devices by previously 
trained technical personnel. Before scanning, inform-
ing the individual that pain may occur, providing ap-

propriate definitions, and giving painkillers before 
the procedure may make the person feel less pain. In 
a previous study, it was stated that the careless treat-
ment of women during mammography triggered the 
development of pain and anxiety (12). One of the aims 
of the present study was to raise awareness of breast 
cancer and mammography in the women who partici-
pated in the study. Of the 500 women participating in 
the survey, 159 reported that they had not undergone 
mammography for various reasons, and 101 of these 
women (63.5%) stated that they would be willing to 
undergo mammography in the future. 

CONCLUSIONS

The most effective way to reduce mortality and 
morbidity in breast cancer is early diagnosis and treat-
ment, and the most effective method of early diagno-
sis is screening mammography in the community. In-
creasing the awareness of the society on breast cancer 
and mammography may facilitate the detection and 
treatment of breast cancer. Mammography is the most 
effective imaging method in detecting breast cancer. 
Understanding the view of women between the ages 
of 40–69 years on mammography and developing ap-
propriate policies in this direction may reduce losses 
due to breast cancer.
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