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Introduction

Breast cancer (BC), cervical cancer (CC), and prostate 
cancer (PC) are serious public health problems in many 
countries, including Kazakhstan (Pak et al., 2021, 
Shertaeva et al., 2023, Gassanov et al., 2020). Cancer 
ranks as the first or second leading cause of premature 
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death (deaths occurring between the ages of 30-69) in 134 
countries, according to statistics. Moreover, the disease 
burden is expected to increase over time in low- and 
middle-income countries (Cao et al., 2020). The cancer 
outcomes depend on early detection at the first stage 
and treatment is started as soon as possible (Smith and 
Oeffinger, 2020). 
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Screening is the primary tool for early detection and 
reduction of cancer mortality (Hall et al., 2018). In fact, 
there are many types of cancers for which early detection 
tests have proven to be effective in increasing survival 
rates (Soejomataram and Bray, 2020).  Currently, the most 
important strategy for reducing mortality from BC, CC and 
PC is regular screening based on diagnostic procedures 
such as mammography and Papanicolaou test (Pap test), 
determination of prostate-specific antigen (PSA), etc.   
(Damiani et al., 2015, Catalona, 2018).

Despite recent progress in treatment and cancer 
diagnostics, malignant neoplasms remain the second 
leading cause of death in both men and women (Price 
et al., 2020). Barriers to cancer screening are associated 
with socioeconomic and psychological factors, or poor 
accessibility (Toleutayeva et al., 2022). 

Organized screening programs are based on specific 
defining elements: a well-defined target population, the 
introduction of a population database, the existence 
of quality control procedures, screening tests, and 
epidemiological monitoring of the effectiveness of the 
program itself (Williams et al., 2014). In many developed 
countries, insufficient screening tests are associated with 
financial and material issues, including an insurance policy 
(Hall et al., 2018, Price et al., 2020). It should be noted 
that despite the availability of free-of-charge screening 
examinations in Kazakhstan (since 2008), there is a growth 
of new cases of malignant neoplasms.

At present, there is low adherence to screening 
programs in Kazakhstan. This highlights the need for the 
country’s healthcare system to educate the population 
more effectively on the importance of preventive cancer 
screening (Wardle et al., 2015). The purpose of the study 
was to assess the potential determinants of awareness 
and psycho-emotional state during screening for breast 
(BC), cervical (CC), and prostate cancers (PC) in the one 
of the largest city of Kazakhstan by using the developed 
new questionnaires of general knowledge and  subjective 
feelings about screening. In addition, the study aimed to 
evaluate of reliability of these questionnaires during the 
study.  

Materials and Methods

Study design 
This cross-sectional study was conducted in the period 

from January to May 2017. The study was carried out at six 
city polyclinics (No. 1, 9, 11, 13, 18, 25) of Almaty, located 
in different parts of the metropolis, both in the centre and 
on the outskirts. The study involved those polyclinics 
whose management agreed to conduct the study.

Data collection and participants
The study included the questionnaires for women 

who had been screened for BC and CC (who underwent a 
mammogram test and/or had a Pap test), and for men who 
had been screened for PC (i.e. passed the prostate-specific 
antigen (PSA) testing). Thus, all women and men of the 
target groups had an equal chance of being included in the 
sample. The questionnaire was voluntary and anonymous, 
and it was conducted after obtaining informed consent.

From the target age groups for screening for BC and 
CC 1 015 women were surveyed in Almaty, Kazakhstan.  
Overall, 239 questionnaires were received (674 for breast 
cancer screening and 565 for cervical cancer screening), 
224 women participated in two programs. 386 men 
participated in screening for PC.

Inclusion criteria 
Inclusion criteria for BS screening: women screened 

at ages 50, 52, 54, 56, 58, and 60.
 Inclusion criteria for CC screening: women screened 

at ages 30, 35, 40, 45, 50, 55, and 60.
 Inclusion criteria for PC screening: men screened at 

ages 50, 54, 58, 62, and 66. 

Exclusion criteria
Absence of informed consent to participate in the 

survey.

Questionnaires
The assessment of awareness about screening of 

participants in screenings for BC/CC/PC was carried 
out using the developed two questionnaires. Questions 
on the screening general knowledge (questionnaire) are 
presented in Table 1. The questions on the questionnaire on 
subjective feelings about screening are shown in Table 2.

To determine internal consistency, Cronbach’s 
alpha coefficient was calculated for the questionnaires. 
Values above 0.6 were considered satisfactory. In our 
study, a Cronbach alpha value below 0.5 was considered 
unacceptable.

Questionnaires were completed in Russian or Kazakh 
languages at the request of the study participant in 
order to identify the preferred language for receiving 
information about screening. Socio-demographic data 
(age, education, marital status, preferred language of 
communication, number of screenings) were collected 
from screening participants using in-depth interviews. The 
first questionnaire (general knowledge about screening) 
consisted of questions such as knowledge of the pre-test 
screening program, knowledge of mammography/Pap test/
PS prior to the test, sources of knowledge about screening, 
improved knowledge of screening after the test, need for 
more information about screening, as well as preferred 
sources of information.

The second questionnaire on subjective feelings 
(after having the screening test) assessed the following 
emotions/feelings: feelings (sensations) while waiting 
for the screening test, feelings (sensations) during the 
screening test, unpleasant feelings during the test, the 
feelings that appeared when receiving the test results, 
feelings (expectations) of test results, and willingness to 
recommend screening to relatives / friends. The effect 
of potential factors, including clinical and demographic 
indicators (age, gender, education, marital status, 
frequency of participation in screening, etc.) were studied.

By age, study participants were divided into 4 age 
categories: 30-39 years old, 40-49 years old, 50-59 years 
old, and 60-69 years old.
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The levels of education (p = 0.927) and the method 
of invitation to screening (p = 0.58) were not identified 
as statistically significant potential determinants that can 
affect the participation in screening for BC/CC/PC. The 
analysis of internal consistency for the questionnaire 
on awareness of the screening procedure yielded a 
Cronbach’s Alpha value of 0.693, while the questionnaire 
on subjective feelings during screening had a value of 
0.702. The results of the screening general knowledge 
questionnaire consisted of questions such as knowledge 
about the screening program for BC/CC/PC are presented 
in Table 1.

The BC and CC screening participants noted the 
possession of general information before screening, in 
n = 304 (45.1 %) and n = 338 (59.8 %) cases.  At the same 
time, men who underwent PC screening knew nothing 
about this type of screening =295 (76.4 %) of (p=0.001). 

Regarding knowledge about mammography/Pap test/
PSA before having the test, in n=313 (46.4%) women 
nobody knew about mammography. A slightly more 
than half of n=289 (51.2%) women participating in 
CC screening got a general information about the test. 
Additionally, the prevailing part of n=304 (78.8 %) men 
did not know anything about PC test, which was regarded 
as a statistically significant difference (p = 0.001).

 Data for all three types of screening demonstrate that, 
in comparison with other sources, obtaining information 
from health workers in more than 42.0% of cases was 
effective and statistically significant (p = 0.001). In terms 
of post-test screening data, participants in n=313 (46.4 %) 
and n=216 (56.0 %) BC and PC screening learnt almost 
nothing new. However, n=289 (51.2 %) women who were 
screened for CC noted an improvement in their knowledge 
of screening (with a statistically significant difference, 
p = 0.001).

According to the respondents’ answers, in terms of 
improvement in knowledge on screening after BC and 
CC tests, there was a slight improvement in knowledge, 
in n=332 (49.3 %) and n = 277 (49.0 %) cases. It was 
relatively lower than in the group of PC test participants 
(n=207 or 53.6 %), p = 0.001. Among CC and PC 
screening participants, the need for additional information 
about screening was confirmed in n = 388 (68.7%) and n 

Statistical analysis
All statistical calculations were performed using 

SPSS software (version 25.0, IBM SPSS Inc., Chicago, 
USA). A p-value < 0.05 was considered statistically 
significant. All data were summarized using descriptive 
statistics methods.  To assess the difference between 
independent samples, the nonparametric Kruskal-Wallis 
H test was used. Analysis of the internal consistency of 
the questionnaires was carried out by determining the 
reliability index (Cronbach’s alpha coefficient).

Results

Socio-demographic and clinical factors (potential 
determinants) are presented in Table 3. N = 674 (41.5 %) 
and n = 565 (34.8 %) women participated in the survey for 
screening for BC and CC, respectively. Whereas n = 386 
(23.8 %) men were screened for PC (Figure 1).

The average age of survey participants who were 
screened for BC and CC was 54.61 ± 3.378 years and 
49.29 ± 7.350 years. The age of survey participants who 
were screened for prostate cancer was 56.65 ± 5.118 years, 
respectively (p = 0.001). For BC, in the vast majority of n 
= 581 (86.2 %) cases, survey participants were in the age 
group of 50-59 years. In addition, participants screened 
for CC and PC in n = 244 (43.2 %) and n = 284 (73.6 
%) cases were also in the 50-59 age group. Therefore, 
age was identified as a potential determinant influencing 
screening rate.

According to the results acquired, the marital status of 
the survey participants after screening in all BC/CC/PC 
was a statistically significant potential determinant, due 
to the prevalence (more than 60 %) among the screening 
participants of married people (p = 0.04). The preferred 
language of communication, as well as the frequency of 
screening participation (BC/CC/PC tests) were assessed 
by potential determinants (p = 0.001). The number of BC 
screening participants was almost identical for the first 
time and for the second time (n=310-313 or 46-46.4 %). 
At the same time, the amount of CC screening patients 
for the first time prevailed (n=441 or 78.1 %). The male 
participants in all n=386 (100 %) cases were screened for 
PC for the first time.

Figure 1. Age Indicators of Survey Participants on Screening for BC/CC/PC
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Questions BC n (%) CC n (%) PC n (%) р
Knowledge of the pre-test screening program 0.001*
     Almost nothing 228 (33.8) 176 (31.2) 295 (76.4)
     General information 304 (45.1) 338 (59.8) 78 (20.2)
     Almost everything 142 (21.1) 51 (9.0) 13 (3.4)
Mammogram/Pap/PSA knowledge prior to taking the test 0.001*
     Almost nothing 313 (46.4) 174 (30.8) 304 (78.8)
     General information 199 (29.5) 289 (51.2) 66 (17.1)
     Almost everything 162 (24.0) 102 (18.1) 16 (4.1)
Sources of knowledge about screening 0.13
     Medical workers 284 (42.1) 249 (44.1) 162 (42.0)
     Friends/relatives/spouse 59 (8.8) 35 (6.2) 33 (8.5)
     Internet 63 (9.3) 73 (12.9) 25 (6.5)
     Brochures 74 (11.0) 29 (5.1) 0
     Did not receive 194 (28.8) 179 (31.7) 166 (43.0)
Knowledge about post-test screening 0.001*
     Almost nothing 313 (46.4) 174 (30.8) 216 (56.0)
     General information 199 (29.5) 289 (51.2) 126 (32.6)
     Almost everything 162 (24.0) 102 (18.1) 44 (11.4)
Improving knowledge of post-test screening 0.001*
     On the same level 217 (32.2) 136 (24.1) 131 (33.9)
     Improved slightly 332 (49.3) 277 (49.0) 207 (53.6)
     Improved significantly 125 (18.5) 152 (26.9) 48 (12.4)
Need for more information about screening 0.001*
     Yes 344 (51.0) 388 (68.7) 234 (60.6)
     No 295 (43.8) 136 (24.1) 107 (27.7)
     Difficult to answer 35 (5.2) 41 (7.3) 45 (11.7)
Preferred sources of information 0.12
     Health workers 205 (30.4) 211 (37.3) 147 (38.1)
     Friends/relatives/spouse 51 (7.6) 36 (6.4) 27 (7.0)
     Internet 104 (15.4) 113 (20.0) 78 (20.2)
     Brochures 94 (13.9) 44 (7.8) 22 (5.7)
     Videos in public places 70 (10.4) 46 (8.1) 16 (4.1)
     Other 150 (22.3) 115 (20.4) 96 (24.9)
Cronbach's alpha 0.687 0.721 0.654
Cronbach's alpha 0.693

Table 1. Questionnaire Results on General Knowledge on Screening for BC/CC/PC.

= 234 (60.6 %). This number was higher compared to the 
group of BC participants (n = 344 or 51.0 %), p = 0.001.

The results of the questionnaire survey on subjective 
feelings (while waiting for screening) are presented in 
Table 2. The results indicate that after having the screening 
for BC and PC in n=315 (46.7 %) and n=162 (42.0 %) 
cases, the respondents had anxiety during the waiting 
time. Nevertheless, CC screening participants noted the 
absence of any feelings in n = 231 (40.9 %) (p = 0.001). 
Regarding the sensations of feelings during the screening 
test, the participants in the PC screening group in n = 225 
(58.3 %) cases did not report the presence of any feelings. 
At the same time, the BC and CC tests respondents noted 
the presence of a feeling of discomfort in n = 257 (38.1 
%) and n = 240 (42.5 %) cases (p = 0.001).

The question of a particularly unpleasant circumstance 
during the test, participants who were screened for BC and 
CC in n = 270 (40.1 %) and n=232 (41.1 %) cases, the mere 
fact of having the test was considered unpleasant. At the 
same time, the majority of PC screening participants noted 
the absence of any unpleasant circumstances associated 
with the test n=230 (59.6 %), p = 0.001. According to 
the results of the survey on the tests methods and timing, 
respondents in the three types of screening received no 
information in more than half of the cases (p = 0.001). The 
respondents in BC and CC tests reported on the anxiety in 
n=414 (61.4 %) and n=332 (58.8%) cases, respectively. 
It was higher than these indicators in n=152 (39.4 %) 
respondents who were screened for PC (p = 0.001).

Regarding the desire to recommend screening to the 
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Questions BC n (%) CC n (%) PC n (%) р
Feelings/feelings while waiting for a screening test 0.001*
     None 175 (26.0) 231 (40.9) 133 (34.5)
     Anxiety 315 (46.7) 205 (36.3) 162 (42.0)
     Fear 164 (24.3) 116 (20.5) 77 (19.9)
     Difficult to answer 20 (3.0) 13 (2.3) 14 (3.6)
Feelings/feelings during the screening test 0.001*
     None 176 (26.1) 142 (25.1) 225 (58.3)
     Discomfort 257 (38.1) 240 (42.5) 69 (17.9)
     Soreness 61 (9.1) 68 (12.0) 42 (10.9)
     Nervousness, shame 163 (24.2) 96 (17.0) 45 (11.7)
     Difficult to answer 17 (2.5) 19 (3.4) 5 (1.3)
What was especially unpleasant during the test? 0.001*
     Nothing 176 (26.1) 142 (25.1) 240 (62.2)
     Unprepared for the test 192 (28.5) 131 (23.2) 58 (15.0)
     The test itself 270 (40.1) 232 (41.1) 36 (9.3)
     Presence of strangers 19 (2.8) 41 (7.3) 45 (11.7)
     Difficult to answer 17 (2.5) 19 (3.4) 7 (1.8)
What were you told about the test results: when and how you will get it 0.001*
     Nothing 447 (66.3) 292 (51.7) 230 (59.6)
     Need to find out for yourself 173 (25.7) 229 (40.5) 107 (27.7)
     I will be informed 54 (8.0) 44 (7.8) 49 (12.7)
Feelings/expectations of the test result 0.001*
     None 107 (15.9) 139 (24.6) 138 (35.8)
     Anxiety 414 (61.4) 332 (58.8) 152 (39.4)
     Fear 91 (13.5) 71 (12.6) 75 (19.4)
     Difficult to answer 62 (9.2) 23 (4.1) 21 (5.5)
Would recommend screening to your relatives/friends 0.001*
     Yes 554 (82.2) 407 (72.0) 98 (25.4)
     No 64 (9.5) 126 (22.3) 186 (48.2)
     Difficult to answer 56 (8.3) 32 (5.7) 102 (26.4)
Cronbach's alpha 0.35 0.077 0.533
Cronbach's alpha 0.702

Table 2. The Results of the Questionnaire on Subjective Feelings while Waiting for Screening for BC/CC/PC.

relatives/friends, participants who were screened for BC 
and CC in n = 554 (82.2 %) and n = 407 (72.0 %) cases 
reported on the presence of such a desire. However, the 
vast majority of the PC test participants were unwilling 
to recommend this type of the screening, n = 186 (48.2 
%), (p = 0.001).

Discussion

The cancer screening is a form of secondary 
prevention, that is, “the use of various tests on apparently 
healthy people to identify those who are likely to have 
risk factors or are in the early stages of certain diseases” 
(Smith and Oeffinger, 2020).  It indicates the importance 
of increasing commitment to and promotion of screenings. 
Screening is critical to achieving the goals of organized 
health programs. Moreover, it has been also considered 
one of the indicators of the quality of care(Chung et al., 

2008). This study was aimed at assessing the potential 
determinants of awareness and participation in screening 
for BC/CC/PC using the example of the largest city of 
Kazakhstan in 2017, and also reliability of questionnaires 
regarding general knowledge and subjective feelings about 
screening were evaluated. 

The analysis identified several potential determinants 
influencing screening for BC, CC, and PC. The age of 
the survey participants, within the range of 50-59 years 
in comparison with other age categories, was determined 
to be a statistically significant determinant influencing 
screening (p=0.001). In our study, marital status, namely 
being married/unmarried, was also identified as a potential 
determinant influencing screening rate (p=0.001).

Such a result conforms with data of the previous study. 
It was found out that married women are more likely to 
undergo regular screening for cervical cancer compared 
to unmarried or single women (Zhang et al., 2022). For 
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Potential determinants Screening type p
BC n-674 CC n-565 PC n-386

Age mean + SD 54.61±3.378 49.29±7.350 56.65±5.118 0.001*
     30-39 - 32 (5.6) -
     40-49 - 196 (34.7) -
     50-59 581 (86.2) 244 (43.2) 284 (73.6)
     60-69 93 (13.8) 93 (16.5) 102 (26.4)
Education 0.927
     Average 54 (8.0) 35 (6.2) 13 (3.4)
     Specialized secondary 209 (31.0) 203 (35.9) 164 (42.5)
     Incomplete higher education 229 (34.0) 151 (26.7) 87 (22.5)
     Higher 182 (27.0) 176 (31.2) 122 (31.6)
Family status 0.04*
     Married 420 (62.3) 389 (68.8) 272 (70.5)
     Not married 52 (7.7) 46 (8.1) 23 (6.0)
     Divorced 155 (23.0) 107 (18.9) 76 (19.7)
     Widow 47 (7.0) 23 (4.1) 15 (3.9)
Preferred language of communication 0.001*
     Kazakh 356 (52.8) 225 (39.8) 187 (48.4)
     Russian 318 (47.2) 340 (60.2) 199 (51.6)
Participation in screening 0.001*
     1st time 310 (46.0) 441 (78.1) 386 (100)
     2nd time 313 (46.4) 124 (21.9) -
     3rd time 51 (7.6) - -
Screening Invitation 0.58
     On the phone by the clinic staff 356 (52.8) 251 (44.4) 207 (53.6)
     Visiting the clinic for another reason 160 (23.7) 202 (35.8) 102 (26.4)
     Referred by employer 55 (8.2) 61 (10.8) 62 (16.1)
     Through friends/relatives/spouse 20 (3.0) 28 (5.0) 15 (3.9)
    By the media 35 (5.2) 9 (1.6) -
     On one's own 48 (7.1) 14 (2.5) -

Table 3. Demographic and Clinical Characteristics of Survey Participants by Screening for BC/CC/PC

example, one possible reason is that the most commonly 
used screening method, the Pap test, was often provided by 
pre- and postnatal services to married women (Couture et 
al., 2008). In addition, compared to repeat tests, screening 
participants were more likely to be screened for the first 
time (p = 0.001), and relatively few participants were 
rescreened. In this regard, the available literature on 
the example of breast cancer screening highlights that 
doctors can play an important role in motivating women 
to participate in initial and subsequent screening, as 
reassurance by health professionals can reduce women’s 
anxiety and embarrassment and further increase their 
attendance at regular screenings (Lerman et al., 1990).

Several studies confirm and reinforce the evidence for 
disparities in adherence to screening for breast and cervical 
cancer, depending on the level of education (Damiani 
et al., 2015, Baccolini et al., 2022). This is attributed to 
the fact that people with higher education usually have a 
higher socioeconomic status, and the latter additionally 
leads to improved access to health-related information and 
health resources (Wardle et al., 2015). However, according 

to the results acuired, the level of education, as well as 
screening invitation methods were not considered potential 
determinants of having screening (р ≤ 0.05).

The findings showed that in comparison with the 
majority of men (78.8 %) who underwent screening for 
PC, almost half of the women who underwent screening 
for BC and CC had general information. According to 
the obtained indicators, among the participants in the 
screening for BC, CC, and PC, women who underwent 
screening for CC in more than 50 % of cases had a general 
awareness of the Pap test, while the prevailing part of the 
participants in the screening for BC and PC in 46.4 % and 
78.8 % of cases did not know about mammography and 
PSA, respectively. This circumstance indicates a low level 
of awareness of the male population about the importance 
and necessity of screening for cancer in comparison with 
women. According to the available literature, men do not 
seem to be well aware of the benefits of cancer screening 
(Davis et al., 2012). Therefore, these gender differences 
underscore the need for the communications campaign 
and health professionals to review their efforts to improve 
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advocacy for cancer screening and increase education 
among men (Davis et al., 2012, Bertakis et al., 2000).

In primary health care settings, successful cancer 
screening is greatly enhanced by the introduction of 
organized system features and, to the extent possible, 
community medicine practices. According to some 
evidence, two key elements of successful cancer screening 
in primary care settings are risk assessment and the use 
of reminders and tracking of cancer screening results 
(Smith and Oeffinger, 2020). In addition, our results 
reveal that in more than 42 % of cases, participants 
received information on screening for BC, CC, and PC 
from medical professionals. 

To date, there is a lack of information on the 
consequences of waiting for cancer test results, although 
psychological responses to screening programs have 
been studied (Chad-Friedman et al., 2017). For example, 
anxiety, fear and worry are often associated with breast 
(Kash et al., 1992) and cervical (Eaker et al., 2001). 
Regarding the results of the questionnaire on subjective 
feelings while waiting for the screening, our data show 
that in slightly more than 40% of cases, the participants 
in the screening for cervical cancer had no feelings / 
sensations from waiting for it, while almost the same 
number of participants screening for breast cancer and 
prostate cancer experienced anxiety before the procedure. 
Due to the presence of a certain level of excitement 
during the waiting period, this fact shows the importance 
of taking preventive measures to reduce the level of 
emotional stress before the test. For example, the results of 
some studies note the importance of psychological support 
in the pre-test period, and they also consider it necessary 
to inform all screening participants in writing that negative 
emotional reactions may occur with a positive screening 
result (Kirkegaard et al., 2018).

According to the results of our survey, the feeling 
of discomfort from the screening was typical of the 
participants in the BC (38.1 %) and CC (42.5 %) screening 
tests. Moreover, participants in the BC/CC screening 
more than 50 % of cases had anxiety symptoms about 
the expectations of the test result in comparison with 
men who participated in the screening of prostate cancer. 
This finding is consistent with a previous analysis where 
distress measurements among 2 studies in men reported 
a low level of distress associated with PSA screening 
(Cohen et al., 2003, Wilkinson et al., 2008).

Our findings indicate that the knowledge and 
understanding of the general population of organized 
screening for BC/CC/PC remain somewhat limited. 
In fact, the effectiveness and efficiency of screening 
programs are affected by the extent of participation. 
The high participation level allows the achievement of 
a significant impact on public health. Therefore, it is 
necessary to implement effective measures at the level of 
PHC facilities, as well as oncological services to increase 
awareness and motivation of the population of target age 
groups to undergo preventive cancer screenings (Mereu 
et al., 2019). 

In conclusions, the results of the study demonstrated 
the reliability and applicability of questionnaires for 

awareness of the ongoing screening procedure and 
assessment of subjective feelings. Knowledge of general 
information about the screening program differs depending 
on the type of screening. Participants in screening for BC 
and CC are more likely to be knowledgeable about the 
screening program than participants in screening for 
prostate cancer. Getting tested is most often considered 
an embarrassing experience, especially for screening 
participants for breast and cervical cancer. Our findings 
highlight the importance of conducting an information 
campaign aimed at raising awareness of screening 
programs, as well as the need to provide patients with 
full information about the process and possible risks and 
benefits.
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