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Abstract: INTRODUCTION AND OBJECTIVE OF THE STUDY: National preventive screening
programmes, such as mammography for women aged 50-69, are key to detecting malignancies at
the earliest stage and increasing the cure rate. Although these programmes have been in place for
many years, uptake is still low due to various factors such as lack of information and fear of
diagnosis. This research focuses on understanding the response of healthcare professionals to the
programmes they promote and the reasons for their possible non-response. PARTICIPANTS AND
METHODS: The quantitative cross-sectional study involved 102 people aged 50 to 72 years
employed in public healthcare institutions in Istria County. It was conducted using a 13-question
questionnaire that included sociodemographic information and personal history of breast cancer.
The questionnaire, which was created using a Google form, was sent by e-mail and took about 10
minutes to complete. Data were processed using Microsoft Excel and Statistics 14.0.0.15, respecting
ethical principles and respondent privacy. RESULTS: The study showed a high response rate of
92.5% of healthcare workers who had received an invitation for mammography screening. The
response rate was significantly higher than the average response rate of 60% in the general
population of women in Croatia. The main reasons for non-response are practical reasons such as
acute illness, lack of information or working hours. Long-term health education and promotion,
better information and advertising and more flexible working hours were mentioned as suggestions
for increasing the response rate. CONCLUSION: Healthcare workers in Istria County have a high
response rate to the National Breast Cancer Screening Programme, and reasons for non-
participation include practical reasons, lack of information and anxiety about screening. These
findings can be used to improve the programme's response rate by addressing these issues and
providing more information and support to those who are invited to participate.

Keywords: national prevention programmes; Istria County; breast cancer; health workers

Introduction

According to World Health Organisation (WHO) documents, chronic non-communicable
diseases, including physical and mental illnesses, unintentional injuries and violence, and disabilities,
are the main burden of disease today. Among the above-mentioned diseases, malignant diseases are
in second place in terms of burden and mortality in the Republic of Croatia (Croatia) and in the world,
and great efforts are being made to raise public awareness of this issue and to make the response to
the National Prevention Programmes (NPP) as good as possible [1,2].. The NPPs have been
implemented for about 15 years, but unfortunately the response is still unsatisfactory [2]. Currently,
screening for early detection of breast cancer, cervical cancer and colorectal cancer is carried out in
Croatia, as these diseases are among the leading causes of death in the Republic of Croatia, and
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recently the National Screening Programme for early detection of lung cancer was introduced.
Screening for cervical cancer has been carried out continuously for several years and is currently
being reorganised and opportunistic screening is carried out in January, which is Cervical Cancer
Awareness Month [1]. Breast cancer in women and colorectal cancer in both sexes are the main causes
of mortality and disability in the Republic of Croatia [3]. Although breast cancer can be detected
relatively early and therefore treated more successfully, there are a large number of women in whom
the disease is detected at an advanced stage, where the treatment results are less successful and the
patients' quality of life is lower [4]. The target group for this programme is women between the ages
of 50 and 69. The screening method is mammography, which is carried out every two years and
covers at least 70% of the general population [5]. The first cycle of the programme was carried out
between the end of 2006 and the end of 2009. In the first cycle, a total of 720982 women were invited
and 331609 women had a mammogram. The participation rate varied depending on the county; in
the Republic of Croatia, the overall rate was 63%. The proportion of suspicious findings was 1.03%
and the proportion of detected malignant breast diseases was 0.50%. The second cycle of the
programme took place from the beginning of 2010 to the end of 2011. 680552 women were invited
and 295605 women underwent a mammography examination (&). The turnout was 57 %. 928 cases
of cancer were detected. The third cycle began at the end of 2011 and lasted until May 2014, the fourth
began in May 2014 and was completed in autumn 2016. So far, six cycles have been completed with
women calling, and the seventh is underway. [2,7-9]

One of the most important tasks of health professionals, especially those in primary health care,
is the prevention of diseases, i.e. the promotion and maintenance of the health of all citizens of the
Republic of Croatia. Their task is also to encourage citizens to participate in the NPP so that coverage
is as high as possible. In this way, there is a greater chance that malignant diseases will be detected
at an early stage of the disease, when the cure rate is higher. Some of the reasons for lower uptake
may include poorer availability of information, unavailability of tests, unclear instructions given to
the insured, fear of disease or unpleasant tests that may follow a potentially positive finding.

The aim of this thesis is to investigate whether and to what extent female health personnel of
Istria County (IZ) employed in public health facilities respond to the NPP they promote, more
precisely to the National Programme for Early Detection of Breast Cancer (hereafter: NP), or what
are the reasons for their lack of response, if any.

The following objectives and associated hypotheses are set:

C1: To determine the response rate of health professionals in Istria County in the National Breast
Cancer Screening Programme.

C2: To determine the differences in the response of healthcare professionals in Istria County
compared to the response of the general female population to the National Breast Cancer Screening
Programme in the Republic of Croatia.

C3: To identify the main reasons for the lack of response of healthcare professionals to the
National Breast Cancer Screening Programme.

In accordance with the stated objectives, the following hypotheses were formulated:

H1: The response rate of healthcare personnel in Istria County to the National Breast Cancer
Screening Programme is less than 65%.

H2: There is no statistically significant difference in the participation of healthcare personnel in
the National Breast Cancer Screening Programme in the Republic of Croatia compared to the
participation of the general female population.

H3: The expected reason for the lack of response is the fear of an unpleasant examination or
malignant breast disease.

Subjects and Methods

This study is a quantitative cross-sectional study conducted on an appropriate sample of
respondents. The respondents were medical staff aged between 50 and 72 years employed in public
healthcare facilities in Iz. The survey was conducted in March and April 2024. A total of 102
respondents took part in the study.
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A questionnaire developed exclusively for the needs of this study was used for the survey. The
questionnaire was created via a Google form and sent by e-mail to the public health institutions of
IZ. The questionnaire consists of a total of 13 questions. The first 5 questions relate to the respondent's
socio-demographic data, 2 of which are open-ended (age and occupation), 3 questions relate to
personal and family history of breast cancer and 5 questions relate to response to NP, 3 of which are
mandatory and 2 of which are optional (only if the answer to the previous question is "yes"). The
introduction to the survey states that the survey is anonymous and that participation is voluntary. It
took about 10 minutes to complete the questionnaire.

For the statistical analysis, the methods of tabular and graphical representation were used,
which show the structure of the answers to the survey questions. Microsoft Excel and the computer
programme Statistica 14.0.0.15 (TIBCO Software Inc.) were used for data processing. All tests were
performed with a significance level of 0.05.

Subjects participated in the study voluntarily and could withdraw from completing the
questionnaire at any time. The research did not jeopardise the integrity and privacy of the
respondents as individuals and its conduct was in accordance with basic ethical and bioethical
principles — fairness, charity, harmlessness and personal integrity, taking into account the Declaration
of Helsinki.

Results

The sample consists of 102 respondents with an average age of 57.71 years. More than 50 % of
the respondents in the sample are nurses (51.0 %), and just over a quarter are doctors (28.4 %). The
remainder (21%) of the sample consists of physiotherapists, laboratory technicians, sanitary
technicians, radiologists and pharmacists. Most of the respondents have completed higher education,
while only 39.2% of respondents have a secondary school education. Within the completed higher
education, there are an equal number of respondents with a completed undergraduate degree
(15.7%), with a completed graduate degree (17.6%) and with a completed graduate degree (doctor)
(16.7%). Some of the respondents who are physicians stated that they have completed a university
degree, which explains the disparity between the number of female physicians and those who have
completed a university degree for a physician (Table 1).

Table 1. Sociodemographic characteristics of the sample.

N %
Dob
50-59 years 6 6
7 57
60 years and older 3 3
5 43
Current level of education
Secondary school 4 3
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Undergraduate University Study 1 1
6 5,7

Graduate University Study 1 1
8 7,6

Graduate University Study (Doctor) 1 1
7 6,7

Specialist Graduate Professional Study 1 1
1 0,8

Do you live...?

Themselves 1 1
7 6,7
With immediate family (spouse and/or children) 7 7
3 1,6
With the extended family (parents, children with 9 8,
grandchildren) 8
Other 3 2,
9

Do you live....?

In the city 6 5
1 9,8

In a suburban neighborhood 2 2
5 4,5

In the countryside 1 1
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In the vast majority of cases, respondents live with their immediate family (spouse and/or
children), while very few live in another form of community (2.9 %) or in an extended family (8.8 %).
The proportion of respondents who live alone is 16.7%. The majority of respondents live in the city
(59.8%), with the fewest, 15.7%, living in the countryside.

Only one in ten respondents in the sample did not breastfeed (10.8%), and only slightly more,
14.7%, did not give birth. Three quarters of the respondents were breastfed. In terms of family history,
almost a quarter of respondents (23.5%) had a family history of malignant breast disease. Only 4.9 of
the respondents themselves had a history of malignant breast disease

Of the respondents who made their suggestions (Figure 2), 45.0 % see room for an increasing in
response, particularly in long-term work with young people through health education. Greater
information and advertising in the public information media of the National Park in the Republic of
Croatia would increase the response rate, according to 16.3% of respondents, while 7.5% of them are
in favour of mammography being carried out as part of regular systematic examinations, but also of
creating a system of sanctions for non-response. Other suggestions include updating the system
(10.0%), better communication (6.3%) and a wider choice of terms (3.8%). A fifth of respondents
(22.2%) made no other suggestions for improving the response.

Testing the hypotheses

H1: The response rate of the ZD IZ to the National Breast Cancer Screening Programme is below
65%.

91.2% of respondents received an invitation to the NP. The NP has been carried out more
systematically in recent years, so that more than a third of respondents (37.3%) received this
invitation a few months ago, a fifth (19.6%) 2 to 4 years ago, while only 2.9% of respondents received
the invitation more than 4 years ago (Figure 3).

Of the respondents who had received an invitation, significantly more (92.5 %) responded to the
invitation within almost the same period of time after receiving it (Figure 4). Figure 11 shows that all
respondents who received an invitation a year ago also responded to it. Only 4% of respondents who
received the invitation within a few months did not respond, but as this is the current period, it is
possible that respondents are responding to this invitation. In the last two or more years, 3.8% of
respondents have not responded to the invitation.
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Figure 1. Graphic representation of the answer to the question: "What do you think should be done to
increase the response to preventive examinations?".
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Figure 2. Graphic representation of the response of respondents to the National Program for Early
Detection of Breast Cancer.
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Figure 3. Graphical representation of the comparison of the time period for receiving and responding
to a call.
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m Due to acute illness on the
day of examination

Because the examination was
2.0% during my working hours

m Due to family reasons

m Because the examination is
uncomfortable

® Due to insuficient informatio

Due to feaqr of a bad medical
finding

Figure 4. Graphic representation of the reason why the respondent did not respond to the invitation.

According to this sample, respondents in IZ are very interested in NP and have a high response
rate, so the H1 hypothesis is rejected.

H2: There is no statistically significant difference in the response of ZD compared to the response
of the general population of women to the National Programme for Early Detection of Breast Cancer
in the Republic of Croatia.

In recent years, several cycles of calls for mammography have been carried out as part of the NP.
In the first cycle, the response rate was 63%, in the second cycle 57% and in the third cycle 60%. In
the seventh cycle, for example, 34892 women were invited to the IC and the response rate to date has
been 60.62%.

As part of this study, 93 people from the healthcare staff of the city of IZ were invited for a
mammography examination, and 86 of them accepted the invitation, which corresponds to a rate of
92.5 %. Compared to the average rate in the Republic of Croatia of 60% (which includes a
heterogeneous group of respondents, not only healthcare workers), the difference is statistically
significant (, so the H2 hypothesis that there is no statistically significant difference in the response
of healthcare workers compared to the response of the general population of women to the National
Programme for Early Detection of Breast Cancer in the Republic of Croatia cannot be accepted, but
this difference is statistically significant. "x2=5973,45,p=0,001)"

H3: The expected reason for not answering is fear of an unpleasant examination or malignant
breast disease.

Most respondents (41.2%) did not take part in the examination for practical reasons because they
were acutely ill on the day of the examination. One in three respondents (33.3%) did not attend the
examination because they were not sufficiently informed about it. A fifth of respondents (19.6%) did
not attend the examination because it fell during working hours. The fewest respondents did not
attend the examination because they were afraid of suffering from a malignant breast disease (2.0 %),
because the examination was unpleasant (2.9 %) and for family reasons (1.0 %) (Figure 5).
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As the dependent variable is a binary variable (response to the examination), a logistic regression
analysis was performed with independent variables: categorical variables for non-response and age
(Table 2).

Table 2. Parameters of the logit model - a logistic regression analysis was performed, with
independent variables; categorical variables for non-response and age.

Parameter B

Dependent variable: Response to review (reference: Yes) OR(95% CI) P

Reasons for absenteeism (reference: acute illness)

Working time -0,948 0,388(0,076-1,971) 0,253
Family reason 18,965 172290760,9(0) 1,000
Inconvenience of the examination -3,232 0,039(0,002-0,994) 0,049
Lack of information -0,817 0,442(0,103-1,893) 0,271
Concern -3,751 0,023(0,001-0,950) 0,047
Age 0,303 1,353(1,114-1,644) 0,002

- 0,001 0,007

Constant 14,403

All calculations were performed with reference to an acute illness as the reason for absence. Fear
of an unpleasant examination and possible confrontation with breast cancer reduces the probability
that the patient will respond to the examination, while this probability increases as the patient's age
increases.

The results presented here show that the model fits the data much better than the null model,
X2(6)=19.461, p=0.003. The Hosmer & Lemeshow test for model evaluation shows a good model fit
(p=0.315). The model is well classified, the predictive power of the model is 87.3 %.

This study showed that there is a statistically significant relationship between the response to
the invitation to the NP and the reason for absence from work (rpb =0.476 p = 0.001).

Although fear of an unpleasant examination or malignant breast disease are not among the most
common reasons for non-response, they are statistically significant, as shown by the regression
analysis, so hypothesis H3 is accepted.

Discussion

The aim of this study was to investigate the response of female health workers in IZ to NP. The
study found that 91.2% of respondents received an invitation to NP, and of those who received an
invitation, 92.5% responded to the invitation. This response rate is significantly higher than the
average rate in the Republic of Croatia, which is around 60%, but these results do not relate to the
general population, but only to healthcare workers in the county. However, this is precisely the
specificity of this work, because a systematic review of databases did not find a single paper or
scientific article examining the response of ZD to prevention programmes, regardless of the type of
ZD or the type of prevention programmes in question. Most studies examined the role of health
professionals, such as physicians, in the promotion of prevention programmes, education, and their
knowledge and attitudes towards prevention programmes and self-examination in general [10-18].
For example, studies from the 1990s showed that one of the strongest incentives for women to
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undergo preventive mammography is a doctor's recommendation [19,20]. Even if healthcare
professionals are not directly involved in referring patients for breast cancer screening, they play an
important role in creating an environment that supports preventive behaviour by providing positive
role models. Studies in developed countries show that their attitudes and orientation are important
determinants of the use of breast cancer screening prevention programmes [21-23]. It was also found
that to be effective as educators and promoters of prevention programmes, health girls must have
appropriate knowledge, attitudes and beliefs regarding the health behaviour being promoted. In a
descriptive cross-sectional study [24] conducted in 2012, 100 health professionals, including 30 female
physicians and 70 male doctors, were interviewed at Usmanu Danfodiyo University Teaching
Hospital in Sokoto. The aim of the survey was to determine their knowledge of breast cancer and
their attitudes towards mammography and its use. Of the total number of respondents, 67% had
sufficient knowledge of breast cancer and its risk factors, with doctors showing a better
understanding (80%) than nurses. The majority (84%) were aware of mammography as a method of
early detection of breast cancer, but only 9% had undergone this examination in the last year. The
most common reason for not going for a mammogram was that they did not know it was available
at the study centre. The low rate of mammography screening in the study is worrying and emphasises
the urgent need for educational measures to improve awareness and participation in mammography
screening in the target group. In addition, a cross-sectional study conducted in 2018 involving
doctors, nurses and medical support staff in King Fahad Medical City (KFMC), Riyadh, Saudi Arabia,
found that knowledge, attitudes and practises related to breast cancer screening were lower than
expected. A total of 395 respondents from the healthcare professions took part in the study. The
average age of the participants was 34.7 years. Participants included physicians (n=63, 16.0%), nurses
(n=261, 66.1%) and allied ZDs (n=71, 18.0%). Only 6 (1.5%) participants had a good level of knowledge
about breast cancer, 104 (26.8%) participants had an intermediate level of knowledge. A total of 370
(93.7%), 339 (85.8%) and 368 (93.2%) participants had heard of breast self-examination, clinical breast
examination and mammography, respectively. A total of 295 (74.7 %) of the participants stated that
they practised breast self-examination, 95 (24.1 %) had undergone a clinical breast examination and
74 (18.7 %) had undergone mammography [25,26].

A cross-sectional study conducted among 441 female healthcare professionals (physicians = 88,
nurses = 163, midwives = 38, office workers = 68, and others = 84) in three different health centres in
Yazd, Iran, found that respondents' health beliefs about perceived susceptibility to breast cancer and
perceived benefits of self-examination and mammography significantly influenced their practise of
participating in screening programmes. It was found that 41.9% of respondents had performed breast
self-examination in the past and 14.9% did so regularly, while only 10.6% underwent mammography
[27].

Breast self-examination is certainly not the most reliable diagnostic tool, but it can contribute to
the early detection of breast cancer and at the same time raise awareness of breast care. Judging by
the studies mentioned above, this awareness is not sufficiently developed among women working in
the healthcare sector. A study investigating the extent of self-examination among nursing students
in Aceh and the level of self-efficacy of those who performed it found that 39.5% of students
performed breast self-examination and more than half (60.5) did not perform self-examination. The
main factors influencing not performing self-examination were the absence of breast cancer in the
family history, single status and the absence of breast disease in the personal history. Of the 30
students who performed self-examination, most did not perform it routinely (70%) or at the right
time (86.7%), and their overall confidence in performing it was moderate [28].

Studies that show the attitudes of doctors, especially PHCs, in industrialised countries towards
the effectiveness of self-examinations and screening tests such as mammography are also interesting.
For example, Women's University Hospital and Sunnybrook Health Sciences Centre, both in Toronto,
conducted a cross-sectional study to determine the attitudes and behaviours of primary care
physicians towards screening mammography, breast self-examination and breast awareness in
women aged 40 to 49 years with an average risk of breast cancer. The survey found that less than half
(46%) of GPs regularly screen women aged 40-49 at average risk of breast cancer with mammography.
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While 40% of doctors believe that screening is unnecessary for this age group, 62% would do it if the
patient requested it. The main reasons against screening are the lack of evidence of lower breast
cancer mortality (63%), the recommendation to start screening at the age of 50 (25%) and the fact that
the potential harm outweighs the benefit (19%). In contrast, reasons for screening included patient
preference (55%), personal clinical experience or advice from mentors (27%) and counselling (18%).
The majority of physicians (74%) were not in favour of breast self-examination, but the majority (81%)
supported the practise of breast awareness [29].

It should be noted that this study was conducted in 2012 in Canada, whose healthcare system
differs significantly from that of Croatia and most European Union countries. Although the Croatian
National Park's guidelines for early detection of breast cancer include women aged 50 to 69 years,
given the increasing incidence of breast cancer in younger age groups, it is recommended that every
woman should have her first mammography examination between the ages of 38 and 40.
Accordingly, and in line with the recommendations of the European Commission, it is also being
considered to move the age limit for preventive mammography under the NP to between the ages of
45 and 74.[9]

To summarise the first hypothesis of this research, H1 is rejected and that the both cities have a
high response rate to NP and thus a highly developed awareness of the importance of response to
NP and contribute to raising awareness in the general population through their own example. This
is followed by H2, which is also not accepted as there is a statistically significant difference (p=0.001)
in the response of women in health professions compared to the response of the general population
of women to NP in the Republic of Croatia. Although neither H1 nor H2 could be confirmed, it can
be concluded that the data are very encouraging and positive. Healthcare professionals, and nurses
in particular, have a key role to play in promoting early detection of breast cancer through prevention
programmes. MS/mt-led interventions can contribute to the early detection of cancer through several
methods. Firstly, MS/MT-led counselling and education interventions can help to provide
information about cancer symptoms, risks and screening methods to improve awareness of
symptoms and knowledge about cancer, perception of its threat and early detection. Such
information can help to reduce disease assessment timescales and encourage timely access to
healthcare services to enable early diagnosis and participation in prevention programmes. Nurse-led
interventions may also facilitate access to services to improve opportunities for early cancer detection.

The third hypothesis related to the reasons why women do not attend NP, and the assumption
was based on fear of an unpleasant examination or malignant breast disease. Although most of the
respondents did not cite these reasons as the main reasons for not attending NP, the regression
analysis showed that these reasons nevertheless had a statistically significant influence on non-
attendance at screening.

Research into early detection of breast cancer has uncovered various factors that affect the
utilisation or non-utilisation of screening examinations by women. A study conducted in France in
2006 therefore set out to investigate the independent role of socio-demographic factors in the uptake
of mammography depending on whether or not an organised breast cancer screening programme
exists. In a cross-sectional survey of French households, a sample of 2825 women aged between 40
and 74 was analysed. Of this group, 46% lived in districts with screening programmes and 63% had
undergone a mammography in the last two years. Living in districts with screening programmes is
associated with a higher uptake of mammography. Socio-demographic factors such as higher
household income and higher education levels were associated with higher mammography uptake
according to univariate and multivariate analyses. Three factors significantly increased the use of
mammography: a recent gynaecological examination, living in a district with a screening programme
and age. An interaction was observed between living in a district with a screening programme and
age. Between the ages of 40 and 60, the influence of age on the use of mammography remained
constant, regardless of the availability of a screening programme in the district. After the age of 60,
however, the use of mammography fell sharply in districts without organised screening. Despite the
generally high level of screening and the fact that screening programmes ensure continuous uptake
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among older women, poor women need to be better targeted and the role of general practitioners
strengthened, especially among women without gynaecological care [30].

The study of the target population of 1,208 women from the Pozega-Slavonia County area who
did not respond to the invitation for preventive mammography and were invited as part of the NP
in the period from 2011 to 2014, carried out as part of the dissertation, produced some interesting
results. 804 respondents were classified according to age, distance to the mammography unit, type
of establishment and availability for screening. Reasons for non-response were provided for half of
the respondents, while the distribution by education, information, socioeconomic status (SES) and
attitude towards mammography was shown for 32 of respondents. Respondents with a higher level
of education were more likely to give objective reasons for non-response than respondents with a
lower level of education (81% vs. 77% and 61%, p=0.021). With the increase in education level, the
percentage of women who had already undergone mammography outside the programme also
increased (31% vs. 46% and 59%, p=0.016), while a lower number of women cited transport problems
as a reason (41% vs. 23% and 9%, p<0.001). Subjects who had a mammography outside the
programme had a higher average score on the information scale, as did those who did not like the
screening appointment, while those who cited a family situation or transport problems as a reason
had a lower score. Social status was significantly associated with reasons for non-response, in the
sense that type of settlement and proximity to the mammography unit influenced patterns of non-
response, but there was no association with the material status of the household. Respondents from
rural areas further away from the mammography unit were less likely to give objective reasons for
non-response than respondents from urban areas closer to the unit. Respondents in rural areas were
more likely to give subjective reasons for non-response than those in urban areas [31].

Conclusion

The research conducted in 1z shows positive trends in the participation of health professionals
in the national programme for the early detection of breast cancer, which is an encouraging sign in
the fight against this disease. The high response rate shows that healthcare professionals are aware
of the importance of prevention and early detection and are committed to it. However, the research
also highlights important factors that contribute to non-response, including practical barriers, lack of
information and anxiety around screening itself. Understanding these barriers is key to further
developing the programme and increasing the response rate. Addressing practical issues, such as the
availability of dates and places to visit, can greatly facilitate access to the programme. Raising
awareness through education campaigns and clearly communicating the benefits and safety of
screening can also reduce anxiety and encourage more people to participate. Providing emotional
support and counselling for those affected can also play a key role in encouraging more people to
respond to the call. By taking a comprehensive approach that includes solving logistical problems,
improving communication and providing support, it is possible to achieve an even higher response
rate and thus contribute to early detection and better treatment outcomes for breast cancer. These
findings provide important guidance on how action can be taken at local level and beyond to ensure
that national breast cancer screening programmes reach their full potential to save lives.
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