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1. Introduction
Breast cancer (BC) is the most common type of cancer and cause of death from cancer in
women in the Republic of Slovenia. As in the majority of other economically and
industrially developed countries, the incidence rate of BC is increasing in Slovenia and has
reached 111.8 cases per 100,000 women in 2008. The incidence rate of BC has thus shown
more than a fivefold increase in the period from 1950 to 2008 and BC was diagnosed in 1,147
women in 2008 (Cancer Registry of Republic of Slovenia, 2010). Similar increases in the
incidence rates of BC have in the last decades also been observed in a number of other
economically and industrially developed countries with aging female population (Curado et
al (Eds.), 2009). However, the incidence rates of the BC are also rapidly increasing in a
number of low- and middle-income countries (LMIC) (Forouzanfar et al, 2011), with more
than half of all deaths caused by BC globally occurring in these countries (Curado et al
(Eds.), 2009; Forouzanfar et al, 2011; International Agency for Research in Cancer, 2008). In
LMIC countries, a sizeable proportion of women killed by BC were aged 15-49 years
(Forouzanfar et al, 2011).
In the period from the year 1954 to the year 2006 a number of demographic changes took place
in Slovenia (population two million) that may have contributed to the increase in the incidence
rate of BC in recent decades. Major changes were observed in the size and age of population,
in the number of live births annually, in the number of live births per 1,000 population, in total
fertility rate, the age of mother at first birth and the age of mother at birth in total. In detail, the
population of Slovenia grew from 1,521,485 to 2,008,516 in the period from 1954 to 2006, but
simultaneously a decrease was observed in the number of live births annually, in the number
of live births per 1,000 population and in total fertility rate (Ilić et al., 2008). On the other hand,
an increase was observed in the age of mother at first birth and the age of mother at birth in
total in the same period (Ilić et al., 2008). The data about population by sex are available only
for the period from mid-1969 on and of all the people living in Slovenia on June 30th of that
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year, 826,145 were men and 887,877 were women. In mid-2006, 986,876 were men and
1,022,644 were women, and the population of both sexes had been growing older in the
decades prior to 2006. A substantial increase in the mean age of women at death was observed
in the period from 1961 to 2006, reflecting an overall increase in age in Slovenian population in
recent decades (Ilić et al., 2008).
In this report, the authors assess the possible impact of changes in some of the demographic
indicators in Slovenia on the increase in the incidence rate of BC and therefore also on the
possible role of midwives in the early detection and prevention of BC in the future. With
regard to the recent increases of the incidence rates of BC in a number of LMIC countries, it
may be plausible to consider the evolution and broadening of the role of midwives in the
early detection and prevention of BC in these countries as well.

2. Changes in some of the demographic indicators and simultaneous
increase in the incidence rate of breast cancer in recent decades in Slovenia
The data concerning the changes in some of the demographic indicators and simultaneous
increase in the incidence rate of BC in Slovenia were collected and downloaded from open
access electronic databases of the National Institute of Public Health of the Republic of
Slovenia (National Institute of Public Health of the Republic of Slovenia, 2011), Statistical
Office of the Republic of Slovenia (Statistical Office of the Republic of Slovenia, 2011),
Slora-Slovenia and Cancer (Slora, 2011) of the Cancer Registry of Republic of Slovenia and
from some of the similar sources (Cancer Registry of Republic of Slovenia, 2010; Curado et
al (Eds.), 2009; Ilić et al., 2008). In this report the data in the figures refer only to the period
from 1961 to 2006 since the data from periods earlier than 1961 are subject to limited
availability. The data were processed and presented with the use of Excel 97 for Windows
software package.
As already mentioned above, BC is the most common type of cancer and most common
cause of death from cancer in Slovenia (Cancer Registry of Republic of Slovenia, 2010;
Slora 2011). The incidence rate of BC has been increasing constantly in the last five
decades (Figure 1). In a large part of this period, from 1961 to 2006, a simultaneous
decrease had been observed in the number of live births annually, in the number of live
births per 1,000 population and in total fertility rate (Ilić et al, 2008; Slora, 2011; Statistical
Office of the Republic of Slovenia, 2011). The number of live births decreased from 31,828
to 18,932 in the period from 1961 to 2006 (Figure 2), the number of live births per 1,000
population decreased from 18.1 to 9.4 (Figure 3), and total fertility rate decreased from
2.26 to 1.31 in the same period (Figure 4). Conversely, for at least a part of this period,
from late-seventies and early-eighties onward, the age of mother at first birth and the age
of mother at birth in total both increased (Figure 5) (Ilić et al., 2008; Slora, 2011; Statistical
Office of the Republic of Slovenia, 2011). The age of mother at first birth increased from
24.7 years in 1961 to 28 years in 2006, the lowest age of mother at first birth in this period
was 22.7 years, observed in 1976, and the age of mother at birth in total increased from
27.7 years in 1961 to 29.7 years in 2006, the lowest age of mother at birth in total in this
period was 25.3 years, observed in 1979, 1980 and in 1984 (Figure 5). (Ilić et al., 2008;
Statistical Office of the Republic of Slovenia, 2011). Finally, the mean age at death of
women increased from 59.8 years in 1954 to 78.1 years in 2006 (Figure 6) (Ilić et al., 2008;
Slora, 2011; Statistical Office of the Republic of Slovenia, 2011).
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Fig. 1. Breast cancer crude incidence rate (blue line; definition: crude incidence rate is the
number of new cases of disease or the number of deceased from the disease, calculated per
100,000 of population-persons, living in observed population in the middle of the time
interval, usually one year (Slora, 2011; Statistical Office of the Republic of Slovenia, 2011)) in
the period from 1961 to 2006 in Slovenia
Considering the changes in some of the aforementioned demographic factors and the
corresponding increase in the incidence rate of BC in Slovenia, it is easy to imagine that
these changes represent an increase in the risk of BC in women in the period from 1961 to
2006 in this country. Some additional data about changes in population in Slovenia in the
recent decades in the following text may corroborate this notion.
As already suggested, the population of both sexes had aged quite rapidly in Slovenia. In
2006 the mean age of the population overall was 40.7 years; 39 years of men and 42.3 years
of women. In the period between 1986 and 2006, the population of Slovenia has on average
grown older by 5.6 years, by the end of this period men were on average older by 5.7 years
and women by 5.6 years. The mean age of men grew the most between 1997 and 1998, and
of women between 2001 and 2002 (Ilić et al., 2008). In 2006 the proportion of young
population aged 0-14 years was 14% and the proportion of population aged 65 years or
more was 15.7%. In the twenty years from 1986 to 2006 the number of individuals in
population aged 0-14 years decreased by more than a third (34.8%) and the number of
individuals in population aged 65 years or more increased by more than a half (59%) (Ilić et
al, 2008). In just ten years, in the period from 1996 to 2006, the number of women in
reproductive age (15-49 years) in Slovenia decreased from 518,335 in 1996 to 476,853 in 2006
(Ilić et al, 2008). In 1954 slightly over a third of children were first-born and almost 20% of
mothers had at least four children, while in the last three decades of the period from 1954 to
2006 approximately half of all births were first order births (49.6% in 2006), more than one
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third of births were second order births (35.8% in 2006), slightly more than 10% were third
order births (10.9% in 2006) and only about 3% of births were fourth order births or higher
(3.7% in 2006) (Ilić et al., 2008).

Fig. 2. Number of live births (red line; definition: number of live born children in the
calendar year) in the period from 1961 to 2006 in Slovenia
In addition, it was also possible to retrieve some further data, for the period from 1954 to
1961, for the age of mother at first birth and the age of mother at birth in total, both risk
factors for BC. Altogether, the age of mother at first birth rose from 24.8 years in the year
1954 to 28.0 years in the year 2006. The age of mother at birth in total rose from 28.4 years in
1954 to 29.7 years in 2006 (Ilić et al, 2008). Postponement of birth of the first child is typical
for women of many European Union countries, especially in the lowest-low fertility
countries. In some of these countries the trends in postponing of births is so intense that
annual increase in the mean age is 0.2 years, with extremely fast postponement occurring in
Slovenia, Hungary and the Czech Republic. In the United Kingdom, the mean age of women
that gave birth to their children for the first time reached 30 years in 2006 (Ilić et al, 2008).
On the whole, increased risk of BC is associated with female gender, advancing age and age
during menstrual life, hormonal factors (early menarche and late menopause), nulliparity
and age of over 30 years at first birth, obesity and estrogen therapy after the menopause,
harmful drinking of alcohol and history of benign proliferative lesions in the breast
(Armstrong & Nguyen, 1999; Bryant, 2004; Cancer Registry of Republic of Slovenia, 2010;
Curado et al (Eds.), 2009; Henderson et al, 1996; International Agency for Research in
Cancer, 2008; Soerjomataram et al, 2008). Risk of BC is also increased in women with one or
more first-degree relatives with BC (Henderson et al, 1996), and with inherited mutations of
any one of major genes, like BRCA1, BRCA2 and several others (Armstrong & Nguyen,
1999; International Agency for Research in Cancer, 2008).
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Fig. 3. Number of live births per 1,000 population (red line; definition: ratio between the
number of live born children in the calendar year and the same mid-year population,
multiplied by 1,000 (Ilić et al., 2008)) in the period from 1961 to 2006 in Slovenia

Fig. 4. Total fertility rate (red line; definition: the average number of live born children per
one woman in reproductive age (15-49 years) in the calendar year (Ilić et al., 2008)) in the
period from 1961 to 2006 in Slovenia
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It may be of particular interest that the number of women diagnosed with BC in the year
2008 in Slovenia is slightly lower than in the year 2007, when the incidence rate of BC
reached 112.9 cases per 100,000 and when BC was diagnosed in 1,156 women (Cancer
Registry of Republic of Slovenia, 2010; Slora, 2011). However, the incidence rates of BC are
still notably lower in Slovenia than in the United States of America and in a number of other
developed European Union countries. It remains to be seen if this small decrease in the
incidence rate of BC in Slovenia represents the same type of trend as observed in the United
States of America, where the incidence rates of BC decreased by approximately two percent
annually in the period from 1999 to 2005 (Centers for Disease Control and Prevention, 2007;
Kerlikowske et al, 2007). Later analysis showed that the incidence rate for BC stabilized in
the period from 2003 to 2007, following a sharp decrease between 2002 and 2003 observed in
women aged 50 years or more (DeSantis et al, 2011a, 2011b), that was associated with the
decrease in the use of postmenopausal hormonal replacement therapy (DeSantis et al, 2011b;
Kohler et al. 2011; Ravdin et al, 2007).

Fig. 5. Mean age mother at first birth (dark red line) and mean age of mother at birth-total
(light red line) in the period from 1961 to 2006 in Slovenia
All these data to point to changes in the quantity and quality of the work performed at
present by midwives employed in the thirteen maternity wards and maternity hospitals,
and elsewhere in Slovenia (National Institute of Public Health of the Republic of Slovenia,
2011). The possible role of midwives in the early detection and prevention of BC in the
future should thus be carefully appraised and evaluated.

3. Midwives and breast cancer screening
Study of midwifery has a long and distinguished tradition in Slovenia. The first School for
midwives was established in 1753 in Ljubljana, the capital of Slovenia, following the decree
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issued by Maria Theresa, Empress of Austria, sovereign of all Slovenian lands at that time.
Similar Schools for midwives were later also established in Graz, Celovec (Klagenfurt) and
Trst (Trieste), all of them at least partly serving the Slovenian-speaking population. After
1924 Midwifery school in Ljubljana remained the only institution which educated midwives
in Slovenia. At present the first-cycle degree Professional Higher Education Study
Programme Midwifery at the Faculty of Health Sciences at the University of Ljubljana lasts
three years (six semesters) and 30 students enrol in the programme each year. The majority
of the enrolled students finish the study program and complete their study with a diploma
work (Skoberne et al, 2011; Stanek Zidarič et al., 2009).

Fig. 6. Mean age of death in women (red line) in the period from 1961 to 2006 in Slovenia
Although it is not particularly emphasized in their curriculum (Stanek Zidarič et al., 2009;
World Health Organization & WHO Regional Office for Europe, 2001), midwifery students
at the Faculty of Health Sciences in Ljubljana get a reasonable amount of insight into
anatomy, histology and physiology of breasts, as well as into incidence, clinical and
pathological characteristics, treatment and mortality of BC. They also learn some of the
fundamentals about how to perform breast self-examination (BSE) and clinical breast
examination (CBE) (Plesničar et al., 2004a; Plesničar et al., 2010; Stanek Zidarič et al., 2009).
As a result, midwifery students have a favourable attitude toward BSE, they are of opinion
that teaching BSE helps in detection of BC, and that teaching other women how to practice
BSE ought to be one of their duties. They are also optimistic in their views of development
and efficacy of BC detection and treatment in the future. This sort of attitude toward BC and
BSE may have emerged from their specific education and from their inherent motivation to
learn as much as possible about clinical, psychological and other problems that affect
women with this disease (Plesničar et al., 2004a; Plesničar et al., 2010). All these qualities
make them better informed about BC than other women (Budden, 1999; Fischer et al, 2003;
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Frank et al, 2000; Gigerenzer et al, 2009; Jirojwong & MacLennan, 2002; Plesničar et al.,
2004a; Plesničar et al., 2010). It should also be taken into account that due to their specific
education and positive attitude toward BSE, midwifery students should be at the end of
their study able to teach BSE to other women and perform CBE quite efficiently (Boulos et
al, 2005; Miller et al., 2000; Mittra et al, 2010; Plesničar et al., 2004a; Plesničar et al., 2010).
In the majority of developed countries, including Slovenia, the emphasis is on the use of
mammography screening tests focused on early BC detection. These tests enable the
discovery of the disease in the early stages of its clinical development, thus improving the
chances of longer survival of BC patients (Armstrong & Nguyen, 1999; Dora-državni
presejalni program za raka dojk, 2011; Frank et al, 2009; U.S. Preventive Services Task Force.
2009). In a number of studies, however, mammography screening has been shown to reduce
breast cancer mortality significantly only for women aged 50–74 years. No benefit has been
shown for CBE or BSE (Gøtzsche & Nielsen, 2011; Jekel et al, 1996; Nelson et al, 2009). In
addition, some of the studies have, among other problems, also pointed to disagreements
about mammography screening tests' efficacy (Gøtzsche & Nielsen, 2011). Harms of BC
mammography screening were found to include false-positive results, biopsies and repeated
imaging in women without cancer, risks of unnecessary treatment, increased radiation
exposure and psychological damage (Gøtzsche & Nielsen, 2011; Meissner et al, 2011; U.S.
Preventive Services Task Force, 2009; Welch & Black, 2010). Contrariwise, in Canadian
National Breast Screening Study-2 trial mammography with CBE was compared to CBE
alone in women aged 50-59 years and no difference in mortality from BC was observed
between the two approaches at 13 years (Miller et al, 2000). These controversies have led to
suggestions that decisions about participation in mammography screening tests for women
should be made on an individualized basis (Berlin & Hall, 2010; Hall, 2009; Meissner et al,
2011; Peres, 2010; Plesničar et al, 2010). The approach that requires work with women on an
individual basis should certainly include greater sharing of information and decision
making between patient or client and health expert, be that midwife, physician or nurse
(Berlin & Hall, 2010; Hall, 2009; Peres, 2010).
In Slovenia primary health care includes specialists in family medicine, paediatrics,
psychiatry and gynaecology (Ministry of Health & Government of Republic of Slovenia,
2011b; National Institute of Public Health of the Republic of Slovenia, 2011; Statistical Office
of the Republic of Slovenia, 2011). In the year 2011 a number of family practices were
upgraded to referral practices, in effect multidisciplinary teams, each one comprising a
specialist in family medicine, a nurse and a certified nurse that perform certain activities in
accordance with her/his jurisdiction and responsibilities. The aim of such referral practices
is to increase quality, safety and cost effectiveness in patient treatment by transferring a
number of tasks to the primary level. It is anticipated that each referral practice is involved
in optimal integrated care adhering to chronic patient treatment protocols, prevention and
optimal use of laboratory services of at least four of the following chronic conditions and
treatments: heart failure, chronic obstructive pulmonary disease, asthma, depression,
diabetes, benign hypertrophy of the prostate, thyroid diseases and anti-coagulation
treatment (Ministry of Health & Government of Republic of Slovenia, 2011b).
Following the aforementioned model of referral practices, it could probably be relatively easy
to establish multidisciplinary teams that would among other activities also focus on early
detection and prevention of BC. Each such team could comprise a specialist in gynaecology
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and obstetrics, a midwife and/or a nurse. In some circumstances, for example those distinctive
of LMIC countries, midwives could perform their specific activities associated with BC alone.
At least in the beginning, midwives could perform CBE as recommended in prevailing
guidelines (Boulos et al, 2005; Meissner et al, 2011; Mittra et al, 2010; Plesničar et al, 2010; U.S.
Preventive Services Task Force, 2009). Besides performing CBE with or without
mammography, the activity of midwives could expand to informing women about breast
health awareness (BHA). For women, accepting BHA would mean getting unbiased
information about a wide range of breast problems such as breast pain and tenderness, breast
asymmetry, nipple discharge, breasts considered to be too small or too large, or about breast
lumps, bumps and thickenings (Mitchell, 2002). It would also mean being able to recognize
normal appearance and structure of breasts during different periods of menstrual cycle and
with regard to pregnancy and age, to recognize undue changes and inform midwife and
physician in the multidisciplinary team about them immediately so they could refer these
women to mammography tests when necessary (Mitchell, 2002; Plesničar et al., 2004b).
Although BSE does not decrease BC mortality (Semiglazov et al, 2004; Thomas et al, 2002; U.S.
Preventive Services Task Force, 2009), it can be regarded as an essential component of BHA
that may contribute to early BC detection (Mitchell, 2002; Plesničar et al., 2010). Breast selfexamination is not much different from what the concept of BHA includes (Dowle et al, 1987;
Philip et al, 1984; Plesničar et al., 2010) and in some opinions BHA should broaden the role of
BSE (Austoker, 2003; Plesničar et al., 2010). The easiest way to increase BHA could thus be to
teach BSE, and in this manner the role of midwives in early BC detection would be given even
more prominence (Miller et al., 2000; Plesničar et al., 2004a, Plesničar et al., 2010).
Further on, midwives could take part in BC risk factor reduction or elimination and some
other specific health promotion activities, all of them part of primary prevention, that would
focus on introducing subtle and hardly measurable changes in women's and population's way
of living with the aim of decreasing BC incidence in the longer term in Slovenia and elsewhere.
These activities could include education about health behaviour modification with prolonged
lactation, healthy lifestyle with regular physical activity, and proper nutrition to prevent
obesity and harmful consumption of alcohol. For postmenopausal women these activities
could also include the information about the risks of the use of hormonal replacement therapy
(Armstrong & Nguyen, 1999; Anderson et al 2008, DeSantis et al, 2011b; Henderson et al, 1996;
Jekel et al, 1996; Kohler et al. 2011; Ravdin et al, 2007). All these activities and procedures
would be carried out on an individual basis, in time gradually replacing mammography
screening with individual BC case finding (Jekel et al, 1996).
Finally, it may be appropriate to cite comments of Otis Brawley, MD, chief medical officer of
the American Cancer Society, with regard to prostate cancer screening and simply substitute
the word breast for prostate (Berlin & Hall, 2010) and make a mention of midwives in the
context: adequately trained and experienced midwives could help every woman take an
informed decision about what is right for her personally after hearing a balanced presentation
of potential benefits and risks of screening. All in the medical and advocacy communities
should respect that choice (Brawley, 2009, as cited in Berlin & Hall, 2010)

4. Discussion
The changes in demographics and in the incidence rate of BC in the last decades surely
represent serious and important challenges for health care system in Slovenia. Despite the
content and context of these changes in Slovenia, the number of midwifery graduates, the
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contents of midwifery students’ curriculum, the numbers of maternity wards and maternity
hospitals have remained more or less constant and without sensible changes in recent years.
All the data about changes in demographic indicators with potential impact on the increase
of BC incidence rates in Slovenia may not have been shown in this report. However, the
changes in number of live births, number of live births per 1,000 population, total fertility
rate, age of mother at first birth and age of mother at birth in total, and mean age of death in
women in the period from 1961 to 2006, certainly suggest that there are now many more
women exposed to the risk of BC than four or five decades ago (Armstrong & Nguyen, 1999;
Bryant, 2004; Curado et al (Eds.), 2009; Henderson et al, 1996; International Agency for
Research in Cancer, 2008; Soerjomataram et al 2008). The changes in demographic indicators
and the increase in the incidence rate of BC in Slovenia in the last decades should at the very
least stimulate a debate about changes in priorities in activities of midwives and related
experts and specialists today and in the future. One of the future priorities for midwives
could be early detection and prevention of BC that would include informing women about
BHA and about risk factors of BC on an individual basis. In Slovenia and some other
countries midwives already occupy a central position in education of young women about
sexual and reproductive health, family planning and contraception (Ministry of Health &
Government of Republic of Slovenia, 2011a). It should not be difficult to imagine the
midwives establishing a trustful and confidential professional relationship with women in
late teens or early twenties, informing them about BHA, BSE, CBE, BC, age adjusted BC risk
factors and their reduction or elimination, performing CBE according to guidelines and later
in their lives informing them about BC mammography screening programs.
About two thirds of all cancer cases are diagnosed in economically developed countries and
about one third in LMIC countries (Forouzanfar et al, 2011; International Agency for
Research in Cancer, 2008; Mellstedt, 2006). In the year 2010 the majority of women with BC
in economically and industrially developed countries were aged 50 years or more. However,
in developing countries there were twice as many women with BC aged 15-49 years than in
developed countries, with the incidence rate of BC overall rising rapidly (Forouzanfar et al,
2011; International Agency for Research in Cancer, 2008; Mittra, 2011; Yeole & Kurkure,
2003). In view of these developments, it is agreed that mammography is not an appropriate
BC screening test for LMIC countries. It is expensive, technologically complex and requires
highly skilled experts and quality control (Berlin & Hall, 2010; Frank et al, 2000; Harford,
2011; Mittra, 2011; Nelson et al, 2009; U.S. Preventive Services Task Force, 2009). Conversely,
CBE is relatively easy and inexpensive to perform (Mittra, 2011; Nelson et al, 2009).
However, its effectiveness in reducing BC mortality is still regarded as controversial (Nelson
et al, 2009), although the results of Canadian National Breast Screening Study-2 strongly
suggest such an effect (Miller et al, 2000; Mittra, 2011). Two major randomized trials in
Mumbai and Cairo comparing CBE and no screening are now addressing this dilemma. In
Mumbai CBE and education are performed by female health workers who underwent five
months of additional training, while in Cairo examinations are performed by female
physicians who received two months of special training (Boulos et al, 2005; Mittra et al,
2010). In both studies there have been difficulties in assuring follow-up, a problem in many
cases due to low levels of health awareness and motivation in screened communities (Miller,
2008; Mittra et al, 2010; Mittra, 2011). It is intriguing to speculate that this problem may
otherwise not be encountered in Slovenia or other developed countries. These two studies
may confirm the effectiveness of CBE and its use in LMIC countries may obviate the
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perceived need for establishing complex mammography screening programs, especially
since a large proportion of women diagnosed with BC in these countries are aged 15-49
years.
The results of Mumbai and Cairo studies may strengthen the arguments for use of CBE by
midwives in Slovenia and elsewhere. Altogether, the activities of midwives working with
women on an individual basis, whether alone or as a part of a multidisciplinary team in a
referral practice, including informing and teaching women about BHA, giving other
information and performing CBE, could be described as lifetime breast health monitoring, a
development of practice described already more than thirty years ago (Breslow & Somers,
1977).

5. Conclusion
It is imperative to understand the need to change and supplement secondary prevention of
BC from mammography screening to individual BC case finding that would include
mammography when necessary. In the future, individual BC case finding should be further
developed to lifetime breast health monitoring, making midwives role in multidisciplinary
teams indispensable. In certain surroundings and circumstances, especially in LMIC
countries, midwives could also operate alone. In Slovenia and other parts of the world,
including LMIC countries, where increasing incidence rate of BC and demographic changes
represent a serious public health issue, their skills, proficiency, positive attitudes and
goodwill should not be left unused.
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