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Preface

In this volume, the topics are constructed from a variety of contents: the bases of
mammography systems, optimization of screening mammography with reference to
evidence-based research, new technologies of image acquisition and its surrounding
systems, and case reports with reference to up-to-date multimodality images of breast
cancer.

Mammography has been lagged in the transition to digital imaging systems because of
the necessity of high resolution for diagnosis. However, in the past ten years, technical
improvement has resolved the difficulties and boosted new diagnostic systems. We
hope that the reader will learn the essentials of mammography and will be forward-
looking for the new technologies.

We want to express our sincere gratitude and appreciation to all the co-authors who
have contributed their work to this volume.

Nachiko Uchiyama M.D.
National Cancer Center, Tokyo,
Japan

Dr. Marcelo Zanchetta do Nascimento
Universidad Federal do ABC, Santo André,
Brazil
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Choice, Trust and Risk - The Policy Context
and Mammography Screening

Karen Willis
University of Tasmania
Australia

1. Introduction

Mammography screening is now a well-established measure aimed at reducing mortality
from breast cancer. However, while it is well established it is not without contention.
Mammography screening has been the subject of fierce scientific debate about the evidence
gathered using large scientific trials. There continues to be debate about the magnitude of
benefit, issues of over-diagnosis, and the age at which screening should begin. These
debates spill over into the policy arena where governments must decide which health
measures to promote (and to fund). It is remarkable that policies about mammography
screening differ between and within countries. This is particularly the case for policies
establishing the age at which women should commence screening and the recommended
interval between screening. Any policy decision about frequency of screening and lowering
the age limit has resource implications and these must be weighed against the potential for
benefit.

This chapter presents an international overview of the differing policy contexts in
countries with mammography screening programs. It then explores the intersections
between scientific knowledge, policy making and individual decision making with
particular reference to the age at which screening should begin. Using research conducted
with women in three different policy settings (two in Australian states and one in a
Swedish county), it explores the differing ideas that form a crucial part of women’s
decisions to participate in screening. While most research focuses on women who don’t
participate in screening (there is a vast literature about the ‘underutilisation’ of
mammography screening), we can learn much about health behaviour by talking with
women who have chosen to be screened. This is particularly the case where screening is
contentious.

The research at each of the sites comprised qualitative interviews with women aged 40-49
years who had participated in screening. Interestingly, the risk of breast cancer is not the
main reason that women choose to be screened. For women in rural Uppsala, Sweden, trust
in authorities was the dominant discourse; for women in rural Victoria, discourses of rights
and choice predominated; and for women in rural Tasmania, trust in technology was a key
reason for participating in screening. Women in rural areas also utilise services that are
delivered in their local area because they highly value regional health services. These ideas
are necessarily bound up in sociological concepts of choice, trust and risk. An
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understanding of these differing ways that women in different policy settings view the
‘invitation to be screened’ is an essential part of exploring what information women should
receive about screening, and how they will respond to the provision of screening services.

2. The intersections between scientific and policy knowledge

In western developed countries, policies to reduce the mortality (and morbidity) from
cancer have become a national health priority. Breast cancer is a major cause of mortality for
women in many such countries, and the quest to reduce breast cancer mortality has seen
early detection emerge as the leading policy strategy. The scientific evidence supporting
early detection in the form of mammography screening is viewed as being strong -
however, it is also contentious. The translation of scientific knowledge into public health
policy is never a simple process, but this is all the more difficult when there is general
agreement around the principle of early detection, but disagreement about factors such as
the age at which screening should commence and screening intervals. The ‘story” of the
evidence surrounding mammography screening is quite well known. However, as is
illustrated in the following re-cap of this story, scientific evidence alone doesn’t provide all
the required knowledge for successful policy implementation.

Randomised controlled trials are studies where the efficacy of an intervention is judged
following random allocation of study participants into a study group that receives the
intervention and a control group that does not receive the intervention. At the end of a
specified period of time the results are compared. Evidence from such trials is regarded as
‘the most scientifically rigorous method of hypothesis testing available in epidemiology’
(Last, 1995: 140). Eight randomised controlled trials of mammography screening were
conducted in the United States, the United Kingdom, Sweden, and Canada. The earliest of
the trials was the Health Insurance Plan (HIP) of New York which was conducted in the
1960s (Shapiro et al., 1982). This was followed by Swedish trials commencing in the late
1970s and early 1980s: Malmo (Andersson et al., 1988), Two County (Tabar et al., 1985) and
Stockholm (Frisell et al., 1991). At approximately the same time, a randomised controlled
trial arm of the broader United Kingdom screening research commenced in Edinburgh
(Roberts et al., 1990). Trials have been also been conducted in Canada (Miller et al., 1992a;
1992b), and Gothenberg in Sweden (Bjurstam et al., 1997). A trial in the United Kingdom
from 1991 to 1997 aimed to identify the evidence of benefit for women below the age of 50
found a reduction of 17%, but this was not statistically significant (Baines, 2011). Proponents
of screening mammography cite evidence from these trials that mass mammography
screening as a population-based strategy reduces mortality from breast cancer by
approximately 30% for women aged 50-74 years.

These findings have formed the scientific justification for breast cancer screening programs.
The Australian policy setting can be used to illustrate the use of scientific policy and the
broader political concerns that contribute to government decisions to establish a screening
program. In the lead up to the introduction of the Australian screening program, the
Screening Evaluation Coordination Unit (SECU) at the Australian Institute of Health
conducted a review of the overseas evidence and reported to the Australian government on
the feasibility of establishing a national breast cancer screening program (Australian Health
Ministers” Advisory Council, Breast Cancer Screening Evaluation Screening Committee,
1990). In examining the scientific evidence, the SECU unit focused on the HIP and the Two
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County trials as providing evidence of benefit. It also took into account other non-
randomised trials that also showed a benefit from screening and included a discussion of
the Malmoé and United Kingdom (Edinburgh) trials which had not achieved statistical
significance but had reported the potential for benefit from mass screening. Based on all the
evidence considered, the SECU predicted that with a 70% participation rate in the targeted
age group, the reduction in mortality from breast cancer would be around 16% (noting that
this figure included non-participants and those outside the targeted age group) (Australian
Health Ministers” Advisory Council, Breast Cancer Screening Evaluation Screening
Committee, 1990: 26). The Australian policy documents reflect this claim by stating that an
organised national screening program will result in a significant reduction in breast cancer
mortality (National Advisory Committee for the Early Detection of Breast Cancer, 1992).

This review of scientific evidence was accompanied by feasibility research aimed at
understanding issues associated with policy implementation. Feasibility studies, often in the
form of pilot screening programs, were conducted in the five most populous Australian
States. These pilot programs were aimed at applying the Australian context to the
application of the selected scientific knowledge. Issues examined included strategies for
encouraging women to participate in screening, psycho-social issues in implementation,
analysis of the costs of screening, and technical aspects of service delivery.

Within the broader policy context in Australia, funding concerns also contributed to the
need for a nationally organised program. The national universal health insurance program,
Medicare, covered payments for diagnostic mammography for the relatively small number
of symptomatic women (women with breast lumps or other potential signs of breast
disease). However there was the perception that, increasingly, asymptomatic women were
seeking to have mammograms. This blurring of the distinction between diagnostic and
screening mammography (a population-wide program for well women) had the potential
for a ‘blow-out’ of costs due to increased de facto screening mammography. Duckett (a
former senior health bureaucrat and, from 1994 to 1996, secretary of the then Australian
Department of Human Services and Health) points to the two aims of the mammography
program: ‘In addition to the health enhancement objective of promoting early detection of
cancer and thus reducing breast cancer mortality, this program had the objective of
moderating the previous rapid growth in expenditure on mammography’ (1999: 81).
Therefore, the decision to implement the screening policy seemed to bring together
advocates arguing for the efficacy of reducing mortality from breast cancer, those
establishing the feasibility of the programmatic aspects, as well as health bureaucrats
concerned with expenditure.

Population based screening, however, is not without its critics. Since the incidence of the
disease is much lower than in a diagnostic population, such screening programs require large
numbers of well people to participate, in order to demonstrate effectiveness. For most people
who participate in the mammography screening program, there will be no benefit, in terms of
reduced morbidity or mortality. In a radio interview, one health bureaucrat encapsulated this
aspect of screening programs by stating: ‘It is a community action rather than an individual
action and we can never, ever say to women that as individuals they individually will benefit’
(Australian Broadcasting Corporation, 1998). In fact, at an individual level, for some women
the outcome will be worse. The possibility of having a ‘false negative” test result may mean
that women are falsely reassured about the absence of breast cancer, a ‘false positive’ test
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result may subject women to a series of further tests, and the uncertainty resulting from
indicators of benign breast disease may mean that treatment which is unwarranted will be
recommended. Foster points out that, as a secondary prevention program, ‘breast cancer
screening cannot prevent breast cancer, nor can it promise a cure; it is rather an attempt to gain
better control over the disease’ (Foster, 1995: 116).

In addition to the criticism of the potential harm of screening as a population based strategy,
there has been criticism calling into question the epidemiological evidence of benefit (for
example, Schmidt, 1990). From the commencement of the promising reports about the
possibilities of mammography, Dr Petr Skrabanek, a senior lecturer in community medicine at
Trinity College in Ireland, maintained that the reduction in mortality was a substantial over-
estimate of the evidence (Skrabanek, 1985). Dr Maureen Roberts (1989), who established the
Edinburgh mammography program, argued that screening had not delivered the promised
benefits in an article in the British Medical Journal published shortly after her death from breast
cancer. More recently, following the Canadian study results, critics have focused on the lack of
mortality benefit, the potential harm for women from the program in terms of over-diagnosis,
and issues associated with screening asymptomatic, well women who have no breast
problems. They claim that ‘although politically attractive, the benefits of mass population
screening, even in older women, are too small and the harm and cost generated too great to
justify widespread implementation of screening mammography as a publicly funded health
measure’ (Wright & Mueller, 1995: 31). Further, in 1999, there was extensive media coverage in
Sweden raising questions about the evidence from the trials, together with claims that the
programs that have been implemented have not delivered the promised mortality benefits
(Atterstam, 1999; Sjonell & Stdhle, 1999a; Getsche & Olsen, 2000). These critical voices,
however, are not part of a vigorous and public debate about the efficacy of screening
programs, rather emerging publicly only occasionally and generally dismissed by the central
proponents of screening as ‘ill informed’, even endangering women’s lives. As noted by
Atterstam, the space for a critical point of view is minimal (1999: 1).

Ongoing debate has existed about the scientific evidence for screening women aged between
40 and 49 years. More recently, studies have attempted to ascertain the magnitude of
benefit, but these results are contested. Commentary, dispute and refutation of claims from
the Canadian trials that, in 1992, resulted in a questioning of benefit of population-based
mammography screening continues ferociously almost 20 years later (Baines, 2011). The
level of dispute also reveals the entrenched positions that various experts and commentators
occupy in their reading of the scientific results from the trials. A recent review by Fletcher
(2011) problematizes the changed landscape of screening, arguing that while it had its place
as a secondary prevention measure, it is an ‘imperfect tool’ and that with progress in
primary prevention and treatment, the need for screening should decrease. Such a message
may be difficult to reconcile with the “early detection is your best protection” message that
forms part of the dominant discourse about breast cancer screening. That policies rest on
dominant beliefs and often imperfect and uncertain science is evident when policies for
breast cancer screening are explored.

3. Policy implementation and policy settings — an international overview

In arguing that policy is an ongoing process, rather than a finite event, Considine says,
‘policy is the continuing work done by groups of policy actors who use available public
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institutions to articulate and express the things they value’ (1994: 4). Understanding policy
choices relating to mammography screening involves more than identifying who benefits
and who loses. It is about understanding the dominant ways of thinking about an issue, the
cultural dimensions of the issue, and whether policy players have their voices heard, or are
excluded from the debate. Health policy is a broad area. In intervening in health at a policy
level, governments are called on to undertake a variety of tasks relating to health financing
for medical and hospital systems, as well as undertaking measures to redress health
inequalities. Increasingly, governments are required to ensure provision for expensive high
technologies in health and put in place programs to protect health. Texts analysing the
politics of health and health policy portray the health system as complex, resource intensive
and a site of much political contestation in the formal political arena (see, for example,
Palmer & Short, 2010).

Palmer and Short claim that health policy is distinctive in three significant ways: first, the
role of the dominant profession - the medical profession - in shaping policy direction is
unprecedented in comparison to other policy areas; second, consumers are confronted
with a complex arena of services where it is difficult to distinguish between ‘good” and
bad’ services; and, third, the nature of health care means that decision making is often
associated with life and death issues and, therefore, is psychologically stressful. This leads
‘the community to see health care and its providers as being “different” (2010: 25).
Accompanying this latter perception is the implicit assumption that consumers can trust
health care providers, that governments will provide effective and efficient health care
and that health care policies and innovations will have a sound basis in scientific research.
This is particularly the case with policies involving technologies. However, the
relationship between health care provision and research evidence is not clear cut (Davis &
Howden-Chapmen, 1996).

As can be seen from the outline of evidence in the previous section, consensus about the
evidence is widespread but not universal. Leaving aside the question of whether screening
should be implemented at all, the lack of universal consensus is particularly important when
governments and health authorities are deciding who they should be screening (i.e., the age
at which screening should begin) and what the screening interval should be. These decisions
are made combining a range of factors: resource implications and who should pay (it is
more costly to extend the target group and to screen at shorter intervals); political
implications (whether professional or consumer groups are demanding availability and
access to services; where decision making fits within an election cycle); implementation
implications including the structure of governance for health services and health workforce
availability; geographical considerations; and how to access the target population groups -
in particular whether active strategies for recruitment can be used or whether women are
encouraged to self select into the screening program.

In addition to the issues identified above governance of a population based health program
will affect the claims that can be made about its effectiveness in meeting targets. In many
jurisdictions in western countries, two tiers of government are involved in policy direction
and implementation. The roles that different levels of governments play in screening
programs are diverse, with many devolving responsibility from a national government to
state or county governments (BreastScreen Australia Evaluation, 2009). Thus, while the
screening policy is decided at the national level, operational responsibility for the programs
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is devolved to levels of government such as states, territories, provinces or counties. This is
particularly important to note in countries like Australia and Sweden where populations in
various jurisdictions are low and may be dispersed. With different operational procedures,
guidelines and recruitment strategies existing within countries, there is a risk of variation in
population coverage, thus diminishing the capacity of the program to demonstrate overall
population level benefits. In some countries, private providers coexist alongside the state
services that are provided. Again, this has implications for determining policy parameters
(such as eligibility and recruitment) as well as the determination of effectiveness.

In order to explore the differences in policy settings a desk top search was undertaken. It
draws on two main sources - the international review of selected policy settings carried out
by Australian policy makers (BreastScreen Australia Evaluation, 2009) (based primarily on
stakeholder interviews) and the information provided by participating countries to the
International Cancer Screening Network (2010) where English was available. In addition to
the information provided, reports or publications of specific network members were
downloaded, and further searching was undertaken where information was unclear (either
by corresponding with member countries, further searching on participating country health
websites, or through the academic literature). What emerges is a picture of considerable
complexity. While generally established as government public health initiatives, there is a
combination of public and private providers. The private sector plays a role in screening in a
number of countries, with sole responsibility for parts of countries such as England and
New Zealand. Objectives for participation are generally set at a national level (generally 70%
of the total population, but 80% in England) with regions or specific services having
operational responsibility. This brief description of the selected policy settings, with
particular emphasis on the age at which screening is recommended or available, and where
the information is available, the strategies for recruitment, highlights the differences in
approach that exist both within and between different countries

Australia

Australia has a national government that determines policy but operational responsibility
for service delivery is devolved to State/Territory governments. Screening is free of charge
for women attending through the national program. In most (but not all) States/Territories,
women aged 50-69 years are invited to attend screening at 2 year intervals. Invitations are
based on the electoral roll (elections are compulsory in Australia); where access to the
electoral roll is not possible, women are encouraged to attend for screening through
advertising. In 2004-05, the participation rate for women in the 50-69 years target group was
56.2% (with variation between Australian states) (Australian Institute of Health and
Welfare, 2008). Women aged 40-49 years can attend for screening, but whether, having
attended, they will be invited back at 2 year intervals varies between individual states.

Canada

The Public Health Agency oversees the Canadian Breast Cancer Screening Initiative (Public
Health Agency of Canada, 2008), but has less of a leadership role than other countries where
national governments establish programs and devolve operational responsibility.
Responsibility for mammography programs is devolved to the 12 Provinces/ Territories, all
of whom provide screening for women aged 50-69 years every two years. It is estimated that
approximately 60% of women aged 50-69 years age group have had at least one
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mammogram (Hanson et al., 2009). All but three Provinces/Territories allow women to
access the program from age 40 years. All programs allow women aged over 70 years to be
screened. A range of strategies are used to invite women to participate - letters of invitation,
media campaigns and referral from medical doctors. Policy documents indicate a reliance on
doctors referring those women outside of the eligible age groups. In five of the
Provinces/ Territories, women aged 40-49 years are reinvited for screening on an annual
basis; the remainder do not reinvite women in this age group.

England

England has a nationally coordinated screening program, but screening services are
devolved to individual screening units in National Health Service (NHS) regions. Women
aged 50-70 years are invited to attend and in 2004-05 overall 75% of women invited to
screening attended (NHS, 2006). The invitations are based on general practice registers.
Women are screened at three year intervals. Women aged over 70 years are able to continue
to participate in the program if they wish to do so. From 2012, following the ‘Age Trial’
(Moss et al., 2006), that investigated the age at which screening should commence, women
will be invited to attend screening from age 47 years.

Finland

Finland has a unitary government that provides an organised screening program based on a
national population register. The target age group is 50-69 years and women are invited to
attend screening when they turn age 50 years of age. In Finland there has been debate about
the age range for mammography screening. Initially women aged 50-59 years received
regular invitations to screening, and women aged 60-69 received ‘irregular’ invitations
(depending on the municipality); from 2007 all women aged 50-69 have been invited to the
free screening program. Participation in screening by the target population is very high,
with 87.9% of women invited to screening in the past three years having participated
(Palencia et al, 2010).

Ireland

In Northern Ireland women aged 50-70 years are invited to attend the screening program every
three years. In the Republic of Ireland, women aged 50-69 years are invited every two years. Both
programs are free. The register of eligible women is compiled using government and private
health sources in addition to individual women registering. There is approximately a 73-75%
acceptance of screening invitations in both Northern Ireland and the Republic of Ireland (Kinnear
et al, 2010). Screening is provided via mobile and fixed site services.

Italy

With guidelines set at the national level, Italian mammography programs invite women
aged 50-69 years to screening. The mammography programs are devolved to the 21
geographical regions and there are a total of 130 screening programs - 64 in the North, 39 in
the Centre and 27 in the South and Islands. Some programs include women aged over 70
years. Since the commencement of screening programs some facilities include women aged
45-49 years as the national government has provided free biennial mammography for
women in this age group. There are large differences in population participation between
the regions, partially attributed to the fact that some programs in the Central and Southern
regions have only recently been established, and due to dispersed populations some regions
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struggle to provide a biennial service to all women in the target age groups (Georgi et al.,
2009).

Netherlands

Mammography is provided for all women aged 50-75 years of age. Women outside this age
group may still access mammography, but the out-of-pocket expenses to do so will depend
on their health insurance arrangements (all citizens are required to have health insurance).
Approximately 84% of women invited to screening attend (Palencia et al, 2010).

New Zealand

Women aged 45-69 years are eligible to participate in screening in New Zealand, although
the publicity materials emphasise that the greatest benefit is for women aged 50-69 years.
For the two years up to December 2006, 60% of women aged 50-64 years had participated in
screening, below the target of 70% and with high variation in participation between
population groups (Thomson, Crengle & Lawrenson, 2009). Service delivery is devolved to
eight regionally based lead providers, with funding responsibility the role of the central
government. The private sector plays a key role in providing services. Women register for
screening by phone or online. In some areas women are identified through general practice
registers and are invited to screening.

Norway

Women aged 50-69 years are invited to be screened every two years. There are 26 stationary
and 4 mobile screening units. The Central Population Registry of Norway is used to identify
eligible women. Invitations are mailed to each eligible woman, suggesting a time for an
appointment. Approximately 77% of all women invited participate do so (Kalager, et al,
2010).

Sweden

Sweden'’s central government has established mammography screening with delivery of
mammography programs devolved to the 20 counties. While the two year screening interval
is consistently applied, counties vary in whether women aged 40-49 years can access the
program. The majority of counties invite women aged between 40-74 years to screening; six
provinces invite women aged 50-69 years, and in a few cases the age range is slightly
different again. Eligibility is based on the national population register. Screening is low cost,
with women making a small co-payment for the service. The participation rate for women
invited to screening is approximately 80% (Palencia et al, 2010).

United States of America

Guidelines for mammography screening in the Unites States of America emphasise the
importance of clinical breast examination as well as mammography screening. While the
Food and Drug Administration sets standards for mammography facilities, arrangements
for screening are indicative of the health system more generally - where insurance coverage
dictates recruitment and participation, and there is no organised national program beyond
the setting of quality standards and guidelines for women. The United States Preventive
TaskForce (2009) recommends mammography screening for women each two years
commencing at age 50 years. Like the Australian policy context, the Taskforce emphasises
that the decision to be screened between ages 40-49 years is an individual woman’s decision
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and should be made taking account of personal beliefs about the benefits and harms.
Various other stakeholders disagree with this advice and recommend screening from age 40
years. Women participate in screening through their health maintenance or health insurance
organisations (although most states mandate that insurance companies reimburse all or part
of the cost of mammography for their members). Uninsured and low income women aged
over 40 years who qualify for Medicare health insurance are able to access a screening
mammogram each year (with eligibility for a baseline mammogram between 35-39 years)
(National Cancer Institute, 2010).

The selected international cases highlight the differences in policy in different health care
settings. What is surprising is the level of scientific contention around the evidence
particularly in relation to the magnitude of benefit for aged under 50 years. This plays out in
differences within policy settings about women’s participation in mammography screening.
This is illustrated more clearly in the following section which reports on interview studies
with women in three different policy settings who chose to participate in mammography
screening.

4. Women'’s choice to be screened - different policy settings, different
choices?

As previously stated, the age at which screening begins is a key site of policy difference,
with the links between scientific evidence and policy knowledge unclear. The rest of this
chapter focuses on this issue and explores the perspective of those women in different policy
settings who have participated in screening programs while aged between 40-49 years. The
aim is to highlight how embedded the policy context is in shaping what appears to be
individual behaviour. Three policy settings have been chosen because their policy context
differs for women aged 40-49 years. These three settings are two states in Australia and one
county in Sweden. The first site is Tasmania. This island state is geographically isolated
from the rest of Australia. It is a decentralised state. Of a total population of approximately
476,000 people, approximately 60% live outside the capital city of Hobart. The second site is
the state of Victoria. Less decentralised than Tasmania, it has a population of 5.1 million
people with 3.7 million people living in the capital city of Melbourne, but an extensive
regional and rural hinterland that comprises 1.4 million people. The third site is Uppsala,
Sweden. With a total population of approximately 336,000 people, Uppsala is also quite
decentralised, with 40% of the population residing outside its major municipality.

The key difference between policy settings in Australia is whether they re-invite women in
the 40-49 year age group once women have chosen to attend. As stated earlier, the
Australian policy on screening targets women aged 50-69 years but allows women aged 40-
49 years to make an individual decision about whether to participate in screening. Tasmania
has a policy of reinviting women once they have attended once. In the more populous state
of Victoria, women are not reinvited - rather they must make the decision themselves as to
whether they continue to participate in screening while they are in the 40-49 year age group.
Another key difference between these two states, relates to jurisdictional issues. Health
providers in Tasmania are unable to access the electoral roll to call women to screening once
they turn 50 years of age, relying on public information campaigns to encourage women to
participate, whereas Victoria recruits women using the electoral roll. In both Tasmania and
Victoria, mammogram facilities are provided both at fixed sites and through mobile services
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to rural areas. By contrast, the Swedish county of Uppsala actively invites women to
screening at age 40 years, with a recruitment letter giving an appointment date and time for
individual women to attend.

Of particular interest in this study was the decision making that rural women participated in
when they decided to have a mammogram when aged 40-49 years. Rurality has been linked
with poorer health outcomes and a key concern to policy makers in decentralised countries
is how to best serve small populations in rural areas (Palmer and Short, 2010: 274). In each of
the three policy settings examined, an emphasis has been placed on encouraging rural
women’s access either through mobile services (Tasmania and Victoria) or by locating
mammography at smaller regional centres (Uppsala). Exploratory research in Tasmania
found that screening rates in the 40-49 year age group were substantially above those
estimated by BreastScreen Australia and in the Victorian setting were significantly lower.
This indicates that perhaps some other factors related to rurality and the provision of
services might be important in understanding women’s decisions about mammography.

In order to examine women’s decision making about mammography screening in these
three different contexts, a qualitative study was designed. Using an interpretive
methodological approach and a purposive sampling strategy, semi-structured interviews
were conducted with women who had participated in mammography screening between
the ages of 40-49 years. The interview schedule was in four sections. First, demographic
information was obtained. Women were then asked about their ideas about health generally
- the importance of health, and whether they took steps to maintain health. They were then
asked about their screening history, their reasons for choosing to be screened, their ideas
about mammography screening and their knowledge of contemporary debates about the
age at which screening should commence. Finally, they were presented with some
statements about mammography screening and asked whether they agreed or disagreed
with them. These Likert questions were derived from the exploratory study originally
carried out with women in the Tasmanian site (Willis and Baxter, 2003). While all questions
(apart from the Likert scale questions) were open-ended enabling participants to reveal as
much or as little as they wished, the schedule was designed to elicit responses from the
broad ideas about health to specific information about their screening experiences. Where
answers were unclear, additional probing questions were asked.

The interviews were audiotaped and transcribed verbatim. Analysis commenced with
transcription of the first interview, ensuring that interviews were flexible enough to capture
the important issues at each site. This was particularly important for those interviews
carried out in Uppsala (see below). In both the Australian settings, the Chief Investigator
interviewed all participants. In the Swedish study, the process differed a little because of the
reliance on a Swedish interviewer (five interviews were conducted in English) and
translation into English. This required attention to the ways that words and phrases are
given meaning in the Swedish cultural context and how they could be best understood in
English.

Interviews were analysed using a thematic analytical approach that incorporated both
inductive and deductive elements. As the interview schedule had specific questions
(outlined above), themes relating to reasons for attending were initially deductively derived
from the data, but the contextual information presented by participants then allowed
inductive exploration of these themes. Following transcription, each transcript was read, re-
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read and sections coded. Transcripts were then compared to find similarities and differences
between responses. This then enabled the sorting of responses into categories. Further
immersion in the data enabled the identification of themes relating to social and cultural
ideas about knowledge and trust.

Ethics approval for the study was obtained from the Human Research Ethics Committee,
University of Tasmania for the Tasmanian and Victorian cohorts and the Research Ethics
Committee, Uppsala University for the Swedish cohort.

Study Site 1: Tasmania, Australia

This research was informed by findings from a pilot study of 14 women in small rural sites
on the east coast of Tasmania (Willis and Baxter, 2003). The Tasmanian cohort comprised 22
women located at four small rural sites on the north west coast of Tasmania - a
geographically isolated area of Tasmania. These small geographic locations are serviced
each two years by a mobile breast screening service. Women were recruited to the study
through advertising in local newspapers and posters at local health centres. Characteristics
of the women who chose to participate in this study have been reported elsewhere (Willis,
2004). Women were aged between 43 and 52 years at the time of the interview. All had
participated in screening prior to turning 50 years of age. All but four had been re-screened
at least once. Of the four who had not been re-screened, two had decided against screening
at least until they were age 50, one was not due to be re-screened, and one was currently
unable to access the problem as she was receiving treatment for breast cancer (detected
through the screening program).

In exploring the key reasons for deciding to be screened, participants were categorised into
two groups, each with equal numbers. Women in the first group were characterised as “high
risk/high fear’. They perceived they were at elevated risk of breast cancer and this was a
key factor in choosing to participate in mammography screening. Five participants believed
this was the case because they had ‘cancer in the family’, five other participants had a
previous history of benign breast conditions and saw themselves as higher risk of breast
cancer, and one participant was included in this group because she was ‘just terrified of
getting breast cancer’.

The second group were those participants characterised as ‘low risk/low fear’. This group of
women saw themselves as having low or no risk of breast cancer but believed it was
important to take advantage of the screening service anyway. They were most likely to see
the service as providing an important health opportunity and it was their responsibility to
take advantage of it. The opportunistic decision can be encapsulated in this quote:

Well, its a free test and I might as well use it. I'll do anything if its concerned with health ... I thought
I might as well get in early.

Participants in this ‘low risk/low fear’ group did not see themselves as at high risk of
getting cancer. In fact many of them stated that they didn’t think they would ever get
cancer. However, they argued that it was important to take any precaution that was
available to them. For some, screening was a way of ‘exercising control’” over their health.

Across both groups two key themes were important. These were the high level of ‘trust in
technology” and the notion of ‘individual responsibility’. Inherent in this latter theme was
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the importance of having ‘good health habits” with mammography being seen as something
that should become a health habit in taking responsibility for health and wellbeing.

In indicating a high level of trust in technology, some women drew on their lack of
confidence in their capacity to perform breast self examination, and this was a factor in
deciding to participate in screening. Having a test and using technology were presented as
unproblematic and, generally, certain ways of defining one’s health status. The view of
technology and testing that is portrayed through these interviews is of a benign test with the
main benefit of confirming one’s healthy state. Only three of the participants discussed
whether the technology could be fallible. Participants indicated that they had a high level of
trust in the technology as a means by which they could obtain reassurance and confirmation
of their good health. As one participant said:

The good thing about having the mammogram is that its reassuring. It tells us of any change, if its
fine, you know its fine... I never think of it as having a down-side because the results are too
important

Even where participants reflected on the possibility of having additional testing due to a
false positive mammography result, the prevailing view was that such testing was essential
in the process of confirming one’s healthy state.

Participants also saw themselves as taking responsibility for their health. They saw the
choice to be screened as part of their ‘good health practices’” that were important indicators
that they were taking care of themself. Mammography co-existed with a range of practices
they engaged in, from their annual check up with their general practitioner, to ensuring that
they got sufficient exercise and had a healthy diet, to low levels of ‘risk behaviours” such as
smoking or excessive alcohol consumption. They thus saw themselves as engaging in a
‘good health habit’ and that it was important to get into this habit before the age of 50.
Participants believed that they were more in tune with their bodies at a younger age, and
that it would be more difficult to ‘get into the habit” once they were older. If it was a routine
aspect of their health care that was entrenched in their health practices, this was seen as
beneficial. For example:

I thought, I'll get started now and it won't be so scary when I am 50... Yes, getting myself into the
habit so that once I was 50 at least I was already in that habit, it wasn’t something that I had to
consciously take that other decision and another step to go along.

It’s good to get into a routine ... Because it means it becomes a part of your life, rather than just
something you remember maybe three years later ... it becomes a routine, it becomes part of your life.
It’s a safety net, I suppose.

In discussing why they had chosen to be screened even though the target group was from
age 50-69 years, participants discussed their belief that there was an increased number of
younger women getting cancer, and that the age limit should be lowered. Indeed, what they
perceived as the arbitrary nature of the age limit also meant that they should be able to
exercise choice. Participants emphasised the importance of ‘making up their own minds’
about participation.

It depends whose opinion you listen to ... I'll just follow my own thoughts... Its a service thats there
for me every two years and I am not interested in different opinions and different flavours of the day
because of the changes on a weekly basis... I suppose the chance of women over 50 getting cancer [is
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higher] ... I don’t know what they base their figures on. Women younger than that are getting breast
cancer. So I don't know whether they should have an age. I think they should make it free for all if you
want to have the screening done. That’s the service there for you irrespective of your age and it should
be free.

Study Site 2: Victoria, Australia

The notion of choice in the decision to be screened has a different dimension for women in
the state of Victoria. Because they are not re-invited once they have participated, women
aged 40-49 years at this policy site must ‘re-make’ the decision to be screened each two years
until they turn 50 years of age. The Victorian participants in this study comprised 28 women
located at two regional sites in rural Victoria. The average participation rate for women in
this age group choosing to attend for screening is low in comparison with the Tasmanian
study sites (at the time of this study between 10% and 13%). Two regional sites where there
were sufficient numbers of women to gain a diverse sample aged between 40-49 years who
had participated in screening were identified. These regional centres were located
approximately 100 kilometres from the capital city. Local media and health services were
enlisted to advertise the project and women contacted the researcher directly if they wished
to participate in the interview study.

While most of the Tasmanian cohort emphasised choice and were opportunistic in their
reasons for attending screening, differences in the Victorian cohort were readily apparent.
With a much lower percentage of women in this age group attending for screening than the
population centres in Tasmania, what emerged are clear reasons for concern about breast
cancer and the need to exercise their right to be screened. That this was a political decision
was evident in one participant’s account of seeing a poster advertising the mobile service for
women aged 50 years and above and someone had crossed out 50 and replaced it with ‘40",
thus alerting her to the possibility that she could also attend.

The two categories of risk perception and decision making found in the Tasmanian cohort
did not adequately capture this more complex decision making in this policy context. Thus,
in terms of primary reason for attending mammography screening there were four
categories that encapsulate this initial decision.

1. Opportunistic - similar to the low risk/low fear group in the Tasmanian cohort, six
women described initially attending because the service was available and so they
believed they should use it. Of these participants, 1 also participated because she was
‘close in age to 50 years’ and one also discussed having a family member who had
experienced a benign growth removed from her breast. While they had attended the
screening service because it was available, these two participants also discussed these
factors as contributing to their decision.

2. Family history and fear of cancer - For seven women the fact that they had a ‘family
history” of cancer (not necessarily breast cancer) was the primary reason that they
decided to attend for screening. This was the only group that perceived themselves as
‘high risk” of cancer themselves, and thus were similar to the ‘high risk/high fear group
in the Tasmanian cohort.

3. Having indirect experience of cancer through knowing a close friend who had
experienced breast cancer prompted three women to attend for screening when it was
available. They did not believe that they were at high risk of getting breast cancer, but
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knowing someone who had experienced the disease heightened their awareness of the
importance of screening tests such as mammography.

4. The largest group were those who had previously had mammograms for diagnostic
reasons. Twelve women had either had a prior history of benign breast conditions or
they had other symptoms that had required a mammogram, and when the screening
service was available in their region after these events, they took the opportunity to be
screened while still in their 40s. Many women in this group had also participated in
‘well women's checks’ run by a private screening service at the capital city, and this had
included mammography, so they had a high awareness of being screened for breast
cancer. Most interestingly and in contrast to the Tasmanian participants, this group also
did not perceive that they were at high risk of breast cancer, despite their having had
previous breast problems.

As with the Tasmanian participants, in this group there were also strong views about the
power of technology. Mammography was viewed as preferable to breast self examination or
a clinical examination by a medical professional. For example:

I think the visual thing is more comforting and reassuring than someone doing a breast examination
on you and saying you're fine. That's their opinion, but if its in an x-ray, you can actually see it and
somebody’s looked at it, and if you're give the all clear, well you think, that’s peace of mind.

Just peace of mind, I suppose. It’s something that you can do quickly and cheaply and it lets you off
the hook. You think, oh well, I'm OK, I've had that test done. I don’t need to bother doing the arm up
behind my head [breast self examination].

Reassurance and peace of mind were the key advantages of mammography discussed by
participants. Almost all participants used these words to describe how they felt about
mammography.

With regard to policy differences (and the fact that the policy in Victoria required women to
take responsibility each two years to participate in screening), participants generally
believed that women should take responsibility for their health, but also added and ‘it
would be nice to be notified” when they were due for rescreening. With regard to women’s
responsibility, illustrative statements include:

Women should be interested enough in their own bodies to want to remember.

I would imagine that women who are concerned about their health would at least make some sort of
note of when they’d be due again and do it themselves without having to be reminded

The complexity of a policy focused on age as defining eligibility was problematised by
women. When asked if they knew why the screening program targeted women aged 50
years and over, about half the group had some awareness of the links between cancer and
age. Many, however, believed that cancer and age were not necessarily related, but that
women of any age could get breast cancer. Moreover of those women who mentioned the
links between cancer and age, some expressed some uncertainty about this link as it
contradicted their experiential knowledge gained through local communities and the media.
There was some discussion of media coverage of young celebrities who had breast cancer,
contributing to the belief that breast cancer is also a young women’s disease. The ideas
about age and risk were encapsulated in statements such as:
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There is no firm statistic to say it is always over 50 years that you get breast cancer. I mean there are
women in their 20s getting it. And age holds no barrier on this.

It doesn’t have to be any particular age, it can be any age that you can get breast cancer. You can be
in your 20s, 30s or 50s whatever... Breast cancer is something that can happen any time.

But 1 still think it should be encouraged for women who are under 40 because I think that some of
those ones...could have a problem picked up earlier. It might be too late by the time they re 50.

Study Site 3: Uppsala, Sweden

The Swedish cohort comprised 32 women attending for screening at two rural sites in
Uppsala. All women aged between 40-49 years who were scheduled to attend
mammography screening at two decentralised centres in Uppsala county in a one week
period in August 2003 were invited to participate in the study. Women were advised about
the study with an additional insert in their recruitment to screening letter. Participants
ranged in age from 40 to 50 years.

Most women had attended mammography screening three or more times, some having
attended prior turning 40 years of age (for diagnostic reasons). Four participants from one of
the two sites were attending for the first time, having turned 40 years of age during the past
year. Participants were asked their reason for attending. The key initial finding that relates
to the policy context was that, unlike the two other settings, participants did not and could
not discuss participation in mammography screening as a matter of choice. Hence the title of
the main findings paper from this part of the study ‘I come because I was called” (Willis,
2008). This was, in essence, the reason why they had participated - the health authorities
had called them to attend and they did so. Twenty-seven of the 32 participants included this
reason in their response to the question about why they first attended. They described this
in terms of a “good offer’. The way participants felt about being called can be summarised by
the response of one participant:

I got called and then, in my opinion, there was nothing to decide about. It was just to go there. This is
the sort of thing, make sure to go when you get such a chance. That’s how I think. There’s nothing to
discuss really.

As this response started to emerge as a consistent trend, participants were asked: ‘if you
were not called, would you attend?” Most women replied that they would not attend unless
they thought they had a symptom that should be investigated, for example, a lump in the
breast. Those participants who answered that they would attend without being called drew
on reason such as family history of or being ‘that kind of personality that likes to take
control’. These responses illustrate how an organised and targeted program for women
works in a policy setting where there is a high degree of trust in medical authorities. In a
climate of trust, people are happier for those in authority to make decisions. Some women
described themselves, and the Swedish culture, as being obeying. So if the call to be
screened came, women did not have to think about the decision. Even the fact that they did
not have to make the appointment time themselves was important.

Again women’s risk perception did not really affect their decision to attend. All but four
believed that they were at low risk of having breast cancer, although, unlike the other
cohorts, they were more likely to acknowledge the uncertainty of risk assessment. For
example, participants made comments such as:
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I think I am at low, risk, but you never know.

Idon’t think I am [at risk], but you never know. My mother hasn’t ot it. But of course, I could get it
anyway’.

Family history was perceived as being the most common indicator of high risk, so responses
to questions about risk tended to be discussed in this way. For example, when talking about
the links between being at low risk and family history, participants made comments such as:

I don’t know, but not on my parents, or grandmother, nobody has breast cancer.
No, no, in our family, we have more cervical cancer.

When asked about the best thing about having a mammogram, participants in this cohort
also differed slightly from the two Australian cohorts where the key response was “peace of
mind that there was no breast cancer’. While the theme of ‘peace of mind’ (expressed as
reassurance, or safety/security in this group) was identified as important, women in this
cohort were more likely to identify that the best thing about mammography was the
possibility of having breast cancer detected earlier, and therefore there was greater potential
for treatment and cure’. As the following participants said:

You get to know if you have breast cancer.
If something has happened you get to know it at an early stage.

Women were asked about their awareness of the policy differences between different
counties. The interviewer presented this difference as follows: “‘Uppsala calls women when
they are aged 40, but Stockholm calls women when they are aged 50 - do you know why
this might be the case?’. Sixteen participants were not aware of the debates about age and
were quite shocked, didn’t believe that such a difference existed or were appreciative of the
policy as enacted in their own community. Indicative responses are as follows:

I think its crazy that they don’t have the same focus on women under 50, the earlier the better.
I knew that everyone is called when you get 40, its all of Sweden I think.
Oh, 1 didn’t know that. Then we’re really spoiled here.

Ten participants discussed being aware that there had been some debates in the media
about the age debate with four of these discussing that this may be because the risk of breast
cancer increases with age, but even then comments were made such as:

Probably you are at higher risk when you are older. I guess that’s a fact, but it can’t hurt to start
earlier.

This discussion was reiterated by 12 other participants who argued that the age should be
lower, primarily because they had known someone under 50 years with breast cancer with
some participants arguing that breast cancer was ‘spreading down in age’. Others
mentioned that the decision must be purely based on economic reasons (9 participants) and
were concerned that women in this age group weren’t being screened.

5. Discussion - key ideas and policy discourses

Sociological ideas about choice, risk and trust can shed light on the participation decisions
that women make about attending for mammography screening. The notion of ‘choice’ is
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particularly relevant in the Australian context, because the policy for women aged 40-49
years is predicated on individual women making the choice about whether to participate in
screening. Here the emphasis is on women being well informed and having the capacity to
make choice, in contrast to women aged 50-69 years where the state takes more of a role in
facilitating their participation in screening. It is interesting to reflect on this policy emphasis
on choice, as the state takes more of a passive role because of the much higher level of
uncertainty about evidence of benefit, handing the decision back to individuals.

These ideas are particularly relevant in considering the scientific and public uncertainty
about screening in this age group, the popular discourse that the incidence of breast cancer
is rising in this age group, and media coverage of young women's battles with breast cancer
(in Australia, Kylie Minogue, a celebrity figure was diagnosed with breast cancer in her 30s;
similarly, actress Belinda Emmett died from the illness, and Jane McGrath, the wife of
popular cricketer, Glenn McGrath, died from the illness, but has remained in the public eye
through media coverage of her husband’s commitment to raising funds for better care of
women with breast cancer).

While the key themes of trust, risk and choice emerge across all three cohorts in this study
they are differently emphasised according to the policy settings. Perceptions of risk alone
cannot explain why different factors emerge in differing policy sectors. Alongside ‘system
trust’ which was important in the Swedish example, there is also the emergence of
uncertainty about age and breast cancer. This is important in the two Australian sites, but
particularly in relation to the Victorian case. Here in the context of uncertainty women need
to draw on a rights-based discourse in order to protect their entitlement to be screened. The
ideas around choice and community action are particularly important in the Tasmanian
context - they are re-invited each two years once they have decided to attend, so their
entitlement to the service is less fragile than their Victorian counterparts, but they are aware
of the social consequences for choosing or not choosing to use the service. The importance of
the local service emerged as a theme across each of the settings.

The presence of the breast screening mobile service is highly visible and the service is well
advertised through local networks and local media, suggesting that there becomes a strong
social encouragement among the community networks to attend while it is there. This was
evident in both the Tasmanian and Victorian cohorts. Women were asked about what advice
they would give to a friend and the strength of their answers was surprising with all but
four participants in the Tasmanian cohort stating that they would actively encourage their
friends to attend. For example, women in the Tasmania cohort said:

Essential. As soon as someone turns 40 I tell them to go.
Since I've been going for screening, I've been jumping on people to do that as well.
Yes, I'd say, “Come on, we’ll go together and we’'ll do lunch”. I'd encourage them.

Location in a rural setting was linked to participation for women across all three cohorts. In
this way, participation was screening was identified as a community action. People in rural
centres are acutely aware that when services are provided they must use them, otherwise
they risk losing them. As one Victorian participant stated when asked if it was important to
use services like the mobile screening van:
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Definitely because they’ll keep coming. We’re pretty disadvantaged with lots of things and it’s great
to see something come and basically the idiom is if you don’t use it, you lose it, so yes, I think its
important.

While the perceptions of individual risk remained low, women in the study identified the
importance of using the service provided because it may help other women. This is
powerfully encapsulated by one of the women from the Tasmanian cohort who points to the
fact that she decided to participate in breast cancer screening primarily for community
reasons, not because she believed that it would benefit her personally:

At the time the bus was very new. It was the first time it had ever come [here], and it advertised for
women over 50. You could go as a choice thing and I thought I had absolutely no person in my family
with breast cancer at all. But I thought if I didn't Qo, and all the people didn’t go, the bus wouldn’t
come back again. So I went really to make sure the bus would come back again. Because it mightn’t be
me it helps, but it could be someone else. Because it costs nothing and its only a few minutes of
inconvenience and paid... I'm positive that I will never have breast cancer.

In Victoria, the mobile service served as a reminder for women to attend the service, in the
absence of formal reminder letters. This was also one way that the screening staff
encouraged women to re-attend. For example, one woman said she was told by staff that
she wouldn’t be re-invited until she turned 50, but that the service was well advertised in
the local area and so she would know that she was due to be rescreened because the service
would come back in two years. So all she had to do was to phone and make an appointment.

Additionally, in the Swedish cohort, the use of a local service was also seen as a political
action - that of reminding decision makers that ‘we are many women here as well’, and that
services should not be centralised. It was in this setting that women were more likely to
state that they would not use the service if they had to travel further distances. This perhaps
indicates that trust in authorities is easily broken - as these women had not actively made
the choice to participate in screening, their commitment to it was dependent on the
provision of adequate arrangements for screening by health service authorities.

The provision of information to this age group is problematic. The scientific disagreement
about the efficacy for women younger than 50 years, combined with the difficulty of
translating epidemiological knowledge to the decision making processes at the clinical or
individual level, means that clear information provision to assist informed choice is difficult
to achieve. Across the three cohorts, there was some knowledge that the risk of breast cancer
increases with age, but there was also uncertainty about this and confusion about whether
this was the case. Many women talked of younger women who had been diagnosed with
breast cancer and this subjective knowledge was sufficient to argue that the age at which
screening should commence should be lower. In this way, screening was presented as a
largely unproblematic solution to the problem of breast cancer. Only a few women
mentioned that it may not be entirely accurate.

It has been suggested that modelling the outcomes of screening mammography can provide
women with the information they need when deciding whether to be screened. Barrett et al
(2005) argue that a clear statement of the risks and the benefits of screening can be modelled
and thus provide more balanced information to women. Hersch et al (2011) problematise the
mismatch between women’s beliefs and values and the need to ensure informed consent in
the context of ‘widely held positive attitudes and often uncritical support for
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mammography and sreening generally’. In a study of Canadian woman, Vahabi and
Gastaldo (2003: 253) note that women “are basing their decision on incomplete information’.
It is also claimed that ‘the messages that women are receiving about mammography are
skewed in favor of screening’ (Silverman, et al. 2001: 239) in part because population based
programs such as mammography require large numbers of women to participate in order to
show efficacy. However, while the push for balanced information is important, information
provision in itself is, I argue, insufficient as the sole source of knowledge that should be
taken into account in the decision to be screened. Social ideas and values are likely to
influence the way that apparently neutral information is received and acted on. This is
where ideas about trust may be useful. With close attention to the role of trust in health care
encounters, there must also be attention to how trust occurs in situations where the
information is inadequate. While some theorists argue that what is required is a ‘leap of
faith” in such situations, others argue that trust emerges from taking account of available
information (see, Meyer et al., 2008) - thus, those women who draw on experiential
knowledge, knowledge of living in a rural community, and on dominant discourses about
cancer may have incomplete epidemiological knowledge but draw the evidence that is
available to them. It is not surprising that such evidence results in a high level of trust in the
technological response to cancer, through mammography, and in the health authorities who
provide the service. This notion of trust is very different to that envisaged by some policy
makers who may prefer to believe in the objective and rational consumer carefully
considering how the scientific evidence will play out in an individual risk assessment. The
policy setting cannot be divorced from such considerations.

6. Conclusion and policy implications

The research reported in this chapter goes some way to understanding how policy impacts
on women’s decision to participate in breast cancer screening. This research can be
contrasted with dominant understandings of women’s behaviour in two key ways. First,
most research in this area focuses on why women don’t participate and aims to understand
how best to reach ‘non-compliant’ or under-served populations. Second, research tends to
draw on individualised models of behaviour to understand women'’s decision making. This
research aims to connect the policy context with the decisions that women make about
participation in breast cancer screening. What is evident from the brief international review
of selected countries is that there isn’t a clear message for women aged 40-49 years to draw
on in their decision making. The policy advice that this should be an individual risk
assessment decision by women themselves is at odds with all of the scientific evidence
which is aimed at a population based approach. As clinicians well know, population based
evidence is difficult, or impossible, to translate into a message about individual benefit. For
women at the three policy sites investigated for the qualitative study, the different policy
settings did affect how they understood the decision to be screened, and identified a range
of factors that cannot be individualised - decisions about health care are made within a
social context where dominant ideas about cancer meet health service provision. This is
particularly relevant when considering how the impact of the social affects rural women'’s
decisions to be screened. As Pasick and Burke (2008: 358) argue, we need an understanding
of mammography use “that is not abstracted from daily life and all its variations, our theory
must reflect a more complex an nuanced approach to the socio-cultural and behavioural
mechanisms involved”.



22 Mammography — Recent Advances

7. References

Andersson, 1., Aspegren, K., Janzon, L., Landberg, T., Lindholm, K., Linell, F., Ljungberg, O.,
Ranstam, ]. & Sigfuson, B. (1988). Mammographic screening and mortality from
breast cancer: The Malmo mammographic screening trial. British Medical Journal.
297 (15 October): 943-948.

Atterstam, 1. (1999). ‘Mammografi - En granskning. Svenska Dagbladet. Series of articles, 20-
22 July.

Australian Broadcasting Corporation. (1999). Breast cancer screening (mammography). The
Health Report. Radio National. 31 August.

Australian Health Ministers” Advisory Council, Breast Cancer Screening Evaluation
Screening Committee. (1990). Breast Cancer Screening in Australia: Future Directions.
Australian Institute of Health: Prevention Program Evaluation series no. 1, AGPS,
Canberra.

Australian Institute of Health and Welfare. (2008). BreastScreen Australia monitoring report
2004-2005. Cancer Series No. 42. Cat. No. CAN 37. Canberra, ACT: Australian
Institute of Health and Welfare.

Baines, C.J. (2011). Rational and irrational issues in breast cancer screening. Cancers, 3: 252-
266.

Barratt, A., Howard, K., Irwig, L., Salkeld, G. & Houssami, N. (2005). Model of outcomes of
screening mammography: information to support informed choices. British Medical
Journal, 330: 936-941.

Bjurstam, N., Bjorneld, L., Duffy, S.W., Smith, T.C., Carhlin, E., Eriksson, O., Hafstrom, L.,
Lingaas, H., Mattsson, J., Persson, S., Rudenstam, C. & Sidve-Soderbergh, J. (1997).
The Gothenberg breast screening trial: First results on mortality, incidence, and
mode of detection for women ages 39-49 years at randomization. Cancer. 80(11):
2091-2099.

BreastScreen Australia Evaluation (2009). Governance & Management Project, Screening
Monograph No.10/2009, Commonwealth of Australia, Canberra.
http:/ /www health.gov.au/internet/screening/ publishing.nsf/Content/8BC519C
8D7E9C278CA25762A00029DCEF/ $File/ full.pdf (date accessed: 5th August 2011).

Canadian Breast Cancer Foundation (2010) Breast Cancer: Screening Mammography
http:/ /www.cbcf.org/breastcancer/bc_early_sc_wr.asp (date accessed 9th August
2011).

Considine, M. (1994). Public Policy: A Critical Approach. Macmillan Educational, South
Melbourne.

Davis, P. & Howden-Chapman, P. (1996). Translating research findings into health policy.
Social Science and Medicine. 48(5): 865-872.

Duckett, S. (1999). Commonwealth/state relations in health in L. Hancock, (ed). Health Policy
in the Market State. Allen & Unwin, St. Leonards: 71-86.

Fletcher, S.W. (2011). Breast cancer screening: A 35-year perspective. Eidemiologic Reviews. 33;
165-175.

Foster, P. (1995). Women and the Health are Industry: An unhealthy relationship? Open
University Press, Buckingham.

Frisell, J., Eklund, G., Hellstrom, L., Lidbrink, E., Rjutqvist, L.-E. & Somell, A. (1991).
Randomized study of mammography screening - preliminary report on mortality
in the Stockholm trial. Breast Cancer Research and Treatment, 18: 49-56.



Choice, Trust and Risk - The Policy Context and Mammography Screening 23

Giorgi, D., Giordano, L., Ventura, 1., Frigerio, A., Pai, E. & Zappa, M. (2009). Mammography
screening in Italy: 2007 survey. Epidemiology and Prevention. 33(3) Supp. 2: 13-
28.

Gotsche, P. C. & Olsen, O. (2000). Is screening for breast cancer with mammography
justifiable? The Lancet. 355 (8 January): 129-134.

Hanson, K., Montgomery, P., Bakker, D. & Conlon, M. (2009). Factors influencing
mammography participation in Canada: An integrative review of the literature.
Current Oncology. 16(5): 65-75.

Hersch, J., Jansen, J., Irwig, L., Barratt, A., Thornton, H., Howard, K. & McCafferty, K.
(2011). How do we achieve informed choice for women considering breast
screening? Preventive Medicine. Doi: 10.1016/j.ypmed.2011.06013.

International Cancer Screening Network (2010) Countries Participating in the ICSN,
http:/ /appliedresearch.cancer.gov/icsn/about/ participants.html (date accessed
11th August 2011).

Kalagar, M., Zelen, M., Langmark, F. & Adami H-O. (2010). Effect of screening
mammography on breast-cancer mortality in Norway. The New England Journal of
Medicine. 363(13): 1203-1210.

Kinnear, H., Connolly, S., Rosato, M., Hall, C., Mairs, A. & O'Reilly, D. (2010). Are
caregiving responsibilities associated with non-attendance at breast screening?
BMC Public Health. 10: 749-755.

Last, ].M. (ed) (1995). A Dictionary of Epidemiology. 3t4 edn. Oxford University Press, New
York.

Meyer, S., Ward, P., Coveney, J. & Rogers. W. (2008). Trust in the health system: An analysis
and extension of the social theories of Giddens and Luhmann. Health Sociology
Review. 17(2): 177-186.

Miller, A.B., Baines, CJ., To, T. & Wall, C. (1992a). Canadian National Breast Screening
Study: 1. Breast cancer detection and rates among women aged 40-49 years.
Canadian Medical Association Journal. 147(10): 1459-1476.

Miller, A.B., Baines, C.J., To, T. & Wall, C. (1992b). Canadian National Breast Screening
Study: 2. Breast cancer detection and rates among women aged 50-59 years.
Canadian Medical Association Journal. 147(10): 1477-1488.

Moss, S.M., Cuckle, H., Evans, A., Johns, L., Waller, M., & Bobrow, L. (2006). Effect of
mammographic screening from age 40 years on breast cancer mortality at 10 years’
follow up: a randomised controlled trial. The Lancet. 368(9552): 2053-2060.

National Advisory Committee for the Early Detection of Breast Cancer. (1992) Program
Information Statement. National Program for the Early Detection of Breast Caner,
AGPS, Canberra.

National Cancer Institute (2010). FactSheet Mammograms. National Institutes of Health.
http:/ /www.cancer.gov/ cancertopics/ factsheet/ detection/mammograms  (date
accessed 8th August 2011).

National Health Service (NHS). (2006). Breast Screening Programme, England: 2004-2005.
Health and Social Care Information Centre.
http:/ /www.ic.nhs.uk/webfiles/ publications/brstscrnprogeng2005/ BreastSCreen
ingProgramme280206_PDF.pdf (date accessed 3rd November 2011).

Palencia, L., Espelt, A., Rodriguez-Sanz, M., Puigpinos, R., Pons-Vigues, M., Pasarin, M.L,,
Spadea, T., Kunst, A.E. & Borrell, C. (2010). Socio-economic inequalities in breast
and cervical screening practices in Europe: influence of the type of screening
program. International Journal of Epidemiology. 39: 757-765.



24 Mammography — Recent Advances

Palmer, G. and Short, S. (2010). Health Care and Public Policy: An Australian Analysis. 4t edn.
Palgrave Macmillan, South Yarra.

Pasick, R.J. & Burke, N.J. (2008). A Critical review of theory in braest cancer screening
promotion across cultures. Annual Review of Public Health. 29: 351-368.

Public Health Agency of Canada, (2008). Organized Breast Cancer Screening Programs in
Canada: Report on program Performance in 2003 and 2004. http://www.phac-
aspc.gc.ca (date accessed 19th August 2011),

Roberts, M.M. (1989). Breast screening: Time for a re-think? British Medical Journal. 299 (4
November): 1153-1155.

Roberts M.M., Alexander, F.E., Anderson, T. J., Chetty, U, Donnan, P.T., Forrest, P.,
Hepburn, W., Huggins, A., Kirkpatrick, A.E., Lamb, ]J., Muir, B.B. & Prescott, R.J.
(1990). Edinburgh trial of screening for breast cancer: Mortality at seven years. The
Lancet. 335: 241-246.

Schmidt, J.G. (1990). The epidemiology of mass breast cancer screening - A plea for a valid
measure of benefit. Journal of Clinical Epidemiology. 43(3): 215-225.

Shapiro, S., Venet, W., Strax, P., Venet, L. & Roeser, R. (1982). Ten-to-fourteen-year effect of
screening on breast cancer mortality. Journal of the National Cancer Institute. 69(2):
349-335.

Silverman, E., Woloshin, S., Schwartz, L.M., Byram, S.J., Welch, H.G. & Fischhoff, B. (2001).
Women's views on breast cancer risk and screening mammography: A qualitative
interview study. Medical Decision Making, 21: 231-240.

Sjonell, G & Stdhle, L. (1999). Helsokontroller med mammografi minskar intel dodlighet i
brostcancer. Lakartidningen, 96: 904-13 (in Swedish) (English copy extracted from
http:/ /www.fammedoc.com/hhot.html (accessed 11 Oct 1999).

Skrabanek, P. (1985). False premises and false promises of breast cancer screening. The
Lancet. 10 August: 316-319.

Tabér, L, Gad, A., Holmberg, L.H., Ljungquist, U., Fagerberg, C.J.G., Baldetorp, L., Grontoft,
O., Lundstrém, B., Manson, N.C., Edklund, G. & Day, N.E. (1985). Reduction in
mortality from breast cancer after mass screening with mammography. The Lancet.
13 April: 829-832.

Thomson, R., Crengle, S. & Laurenson, R. (2009). Improving participation in breast screening
in a rural general practice with a predominantly Maori population. The New
Zealand Medical Journal, 122(1291): 39-47.

United States Preventive TaskForce. (2009). Screening for Breast Cancer
http:/ /www.uspreventiveservicestaskforce.org/uspstf/uspsbrca.htm (date accessed
12th August 20110.

Vahabi, M. & Gastaldo, D. (2003). Rational choice(s)? Rethinking decision-making on breast
cancer risk and screening mammography. Nursing Inquiry, 10(4): 245-256.

Willis, K. (2004). Personal choice/social responsibility: Women aged 40-49 years and
mammography screening, Journal of Sociology, 40 (3): 121-136.

Willis, KF. (2008). ‘I come because I am called’: Recruitment and participation in
mammography screening in Uppsala, Sweden. Health Care for Women International.
29(2): 135-150.

Willis, K. & Baxter, ]. (2003). Trusting Technology: Women aged 40-49 years participating in
screening for breast cancer: an exploratory study, Australian and New Zealand
Journal of Public Health. 27 (3): 282-286.

Wright, C.J. & Mueller, C.B. (1995). Screening mammography and public health policy: The
need for perspective. The Lancet. 346(1July): 29-31.



2

Meta-Analysis: Culturally Sensitive Education
and Mammography Uptake of Minority Women

Mabel E. Caban and Beverley Adams-Huet
Department of Physical Medicine & Rehabilitation
Department of Clinical Sciences and Internal Medicine
UT Southwestern Medical Center

Dallas, Texas,

USA

1. Introduction

Women from minority groups live at a disproportionately higher risk of chronic illnesses
and cancer increasing their morbidity and mortality.(Newman, 2010) The shocking
disproportion could be explained by the genetic makeup, family history, behavioral choices
of food and low physical activity. Our behavior about cancer and breast cancer prevention
depends on our cultural background because the social environment and culture determine
the values of the patient and the provider.(Dein, 2004) Individual and access issues reduces
the likelihood of obtaining screening mammography particularly among minority women,
for instance, lack of physician’s recommendation, not having a regular provider and lack of
health insurance. Factors associated with increasing the risk of not obtaining mammography
screening include a disadvantaged background, low socioeconomic class, low education,
smoking, older age and lack of physician access. (Curtis, Quale, Haggstrom, & Smith-
Bindman, 2008) Minority women often have a disadvantaged background. SEER data 1986-
2001 demonstrated lower screening mammography rates for various minority groups
compared to white women: 50.6% for non-Hispanic whites, 40.5% for African-American,
34.7% for Asian-American, 36.3% for Hispanic, and 12.5% for Native-American
women.(Kagay, Quale, & Smith-Bindman, 2006) Mammography use varies by race and
ethnicity of the women.

Numerous interventions have been investigated to increase mammography use. Vernon
reported that reminder-only studies would predict mammography uptake when compared
to educational interventions and counseling, although reminder-only studies were not more
effective than education and counseling.(Vernon, McQueen, Tiro, & del Junco, 2010) Other
authors have reported the importance of measuring informed decision making from
interventions communicating a health risk.(Fox, 2006) Mandelblatt and Yarbroff studied that
provider interventions effectively increase mammography uptake.(Mandelblatt & Yabroff,
1999) Han performed a meta-analysis of mammography interventions for minority women
demonstrating an average of 7.8% increase in the rate of mammography.(Han et al., 2009)
Access interventions increased the rate of mammography by 15.5% whereas other
individual directed interventions accounted for 9.9% increase. Combined interventions
demonstrated a strong effect on mammography uptake but which component is more
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efficacious than others cannot be ascertained. Han reported that social networks
(interventions made by lay health workers and promotoras) would actually lower the use of
mammography, raising questions about the effectiveness of culturally sensitive (CS)
education delivered by a lay health worker.(Han et al., 2009)

Minorities fear losing confidentiality, thus programs increasing the awareness of the benefits
of early detection could ameliorate this problem.(Wu, Colby, longi-Filiaga, & Maskarinec,
2010) This is important because lack of regular screening among African American and
Hispanic women is associated with late stage of breast cancer diagnosis.(Henry et al., 2011)
Whether health promotion programs to increase mammography uptake should invest in CS
education, particularly, using lay health workers remains unclear. The purpose of this meta-
analysis is to assess the effectiveness of culturally sensitive programs to increase
mammography use by minority women when compared to: 1) usual care, and, 2) delivery
through a lay health worker, 3) diverse racial/ethnic groups, such as, differences between
Latina versus Asian Pacific descent versus Black women, 4) rural versus urban location.

2. Methods

The search strategy searched published materials. First, a limited search of Medline and
CINAHL was conducted to identify relevant keywords contained in the title, abstract and
subject descriptors. Second, terms identified in this way and the synonyms used by
respective databases are used in the extensive search of the literature and, searching from
the reference lists and bibliographies of the articles. The abstract is reviewed first, if it met
criteria then, the article was reviewed.

2.1 Study selection

This systematic review considered studies of minority women at risk of breast cancer that
were recent immigrants or that spoke English as a second language or were foreign born.
The intervention of interest is an educational program culturally sensitive compared to
usual care to increase compliance with mammography. The outcome variable is
mammography uptake determined by the patient’s self-report or by record review. Study
types included are randomized, clinical trials or comparative analysis. Studies conducted
with languages other than English are excluded. When there was a discrepancy, two
investigators looked at the article and finally, the study was admitted if it met design
specifications and all other study inclusion criteria.

2.2 Search strategy

Ovid and CINAHL collections were retrieved with the following search terms used in
various combinations: “intervention studies” or “patient education” as topic or “cooperative
behavior” or “social change” or “interventions” AND “mammography” or
“ultrasonography, mammary” or “mass screening” or “early detection of cancer” and
“breast neoplasm” AND “Asian Americans” or “African Americans” or “Hispanic
Americans” or “Minority groups”. Then, limits were placed to humans, female, English, all
adult: 19+ years. The first collection had 109 articles. After scanning the abstracts, only 29
were appropriate for further analysis due to outcome was not mammography or the
research was geared to follow up mammography instead of screening mammography, or
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the intervention was not considered culturally sensitive, or comparison was between two
interventions other than usual care. In CINAHL we only found 2 additional articles and
these were not appropriate for this analysis. After reading the selected articles, only 22
articles were appropriate for further analysis. Only 14 studies from 10 publications were
appropriate for meta-analysis (Figure 1), 2 additional studies with CS educational
intervention among minority women were included for separate analysis due to having a
different design (Table 5a and b).

2.3 Data abstraction

The reviewer abstracted data on study design, database, intervention, sample size, age,
compliance with mammography, analysis and external validity into standardized data
abstraction forms. The quality of the study is assessed using a quality form based on the
methods developed by the University of Oxford titled Centre for Evidence Based
Medicine critical appraisal tool specifically RCT Appraisal sheet. A grading system for the
quality of the data was developed for a total score of 10 points. Studies that scored
between 4-10 points were selected allowing flexibility to include studies in the low range.
Inclusion criteria included studies with the following variables: 1) women of minority
origin grouping all ethnic background into one larger group, 2) age greater than 40 years
following the indications for mammography set by the American Cancer Society
recommending yearly screening for women > 40 years, 3) education programs specifically
designed to have an intervention described as cultural sensitive or using the same
language spoken by the minority group in question, 4) mammography outcome expressed
as % mammography excluding any study not reporting %, 5) studies designed as pre and
post intervention, prospective randomized intervention, controlled randomized trials,
clustered randomized trials, and studies of repeated measures, 6) location included
minority women from countries other than United States because all countries have
minority groups presenting socioeconomic disadvantages that can contribute to health
disparities. Subgroups of racial/ethnic women were Latinas, African American and Asian
/Middle East. Local health workers (LHW) were considered as intervention type when
the article stated it, if the intervention required phone use, training a woman to deliver
the information and or when the LHW was expected to intervene verbally in addition to
complementing the education with printed materials. Printed materials were considered
when sending or giving out tailored letters, culturally based printed material, and
behavior based printed material. Whether the rates differ by geographic location, rural
versus urban location was abstracted from the text. If the analysis was performed in a
major city, it was assumed that urban was the correct location and not rural unless the
authors specifically assigned a rural population in the sample. Studies that scored
between 4-10 points were selected. Inclusion criteria included studies of: 1) women of
minority origin, 2) age greater than 40 years, 3) education programs specifically designed
to have an intervention described as cultural sensitive or using the same language as the
minority group, 4) mammography outcome expressed as % mammography, 5) studies
designed as pre and post intervention, prospective randomized intervention, controlled
randomized trials, clustered randomized trials, and studies of repeated measures, 6)
location included minority women in other countries.

Exclusion criteria included studies where the intervention was: 1) not CS education, 2) if the
outcome was not expressed as percent mammography or could not be converted to a
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mammography rate, 3) the women were not of minority origin, 4) if data did not include the
years 1990 to the present, 4) study design was review, case report, case control but not an
intervention, 5) quality rated <4.

2.4 Statistical analysis

The effectiveness of an educational intervention culturally sensitive to increase
mammography use is estimated using meta-analysis with Comprehensive Meta-analysis
software, version 2 and will be considered significant with P value <0.05. Random effects
models were selected a priori to estimate combined study effects. Moreover, statistical
heterogeneity of the studies was indicated based on Q=14.983, df =13, p=.002 in the initial
analysis (Table 2). In the random effects model, variance is partitioned into within study and
between studies variance. The weight assigned to each study was estimated by
1/ (variance+tau-squared), C>0, then tau squared = (Q-df)/C and tau-squared is the
between studies variance. The triangular shape of the funnel plot of the standard error by
log odds ratio suggested acceptable publication bias (Figure 1).

2.5 Intervention and how it might work

There is no standard definition of cultural sensitivity but it is important because culture
influences how minorities view, understand and how they explain cancer. Minority patients
value feeling respected. Respect results from dialogue, attention, curiosity, healing,
empowerment and self-respect. Cultural sensitivity consists of being responsive to the
attitudes, beliefs, feelings and position of minority groups who share common racial,
national, religious or cultural traditions.(Hoffman-Goetz & Friedman, 2006; American
Association of Diabetes Educators, 2007) Cultural sensitivity encompasses superficial and
deep dimensions. The superficial dimension considers observable behaviors, such as,
people, places, language, music, clothing, product brands and food. The deep structure
covers intangible factors, for instance, understanding the culture, historical events, social
and environmental factors that influence health behaviors. Cultural competence,
multicultural, cultural tailoring, racial identity and ethnic identity are all aspects of cultural
sensitivity accepted in this review as determinants of the effectiveness of promoting
mammography education among minority women. (U.S.Department of Health and Human
ServicesOffice of Minority Health, 2001)

3. Results
3.1 Description of the population

The population consisted of women of minority origin in the United States and abroad.
Included were African American, Latina, Asian Pacific and Middle Eastern origin. (Figure 2)
The age for mammography testing was older than 40 years for most studies (Table 1). From
the two additional studies of different design described separately, Dignan presents the
response from Native American Indian women (Table 5a) and Grindel presents a
longitudinal study of African American women (Table 5b). An additional study with cluster
randomized trial described Asian women response to CS education (Table 5c). Six studies
were conducted in rural areas (Table 6).
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*Intervention

*Comparing 2
interventions(Avis,
Smith, Link, & Goldman,
2004),(Calderon et al.,
2010),
2009),
2010),
2007),

Nguyen et al.,
Russell et al.,
Sauaia et al.,
Skinner et al.,
1994),(Welsh et al.,
2005),(Kreuter et al.,
2010) ,(Davis et al.,
1998),(Champion et al.,
2006)

P I P N

*Not cultural sensitive
education(Achat, Close,
& Taylor, 2005),(Crane et
al., 1998),(Cronan et al.,
2008),(Dailey, Kasl,
Holford, & Jones,
2007),(Dailey et al.,
2008),(Danigelis,
Worden, Flynn, Skelly, &
Vacek, 2005),(Diamant,
Brook, Fink, & Gelberg,
2002),(Fox & Roetzheim,
1994),
2006),

Gorin et al.,
Menon et al.,
2007),(Trock et al.,
1993),(Tu et al.,
2005),(Michielutte R et
al., 2005),(Jibaja-Weiss,
Volk, Kingery, Smith, &
Holcomb, 2003)

N

*Qutcome

*Different outcome or
measure of outcome(Agho,
Mosley, Rivers, & Parker,
2007),(Consedine et al.,
2007),(Consedine, Magai,
Horton, Neugut, & Gillespie,
2005),(del Carmen et al.,
2003),(Hall et al., 2007),(Holt
& Klem, 2005),(Holt, Lee, &
Wright, 2008),(Kelley,
2004),(Valdez, Banerjee,
Ackerson, & Fernandez,
2002),(Young, Waller, Jr., &
Smitherman, 2002)

*Diagnostic
mammography(Bastani,
Mojica, Berman, & Ganz,
2010),(Ell, Vourlekis, Lee, &
Xie, 2007),(Jones et al.,
2005),(Maxwell, Jo, Crespi,
Sudan, & Bastani, 2010)

*Quality Low(Kernohan,
1996),(Zhu et al., 2002)

Included(Beach et al.,
2007),(Bird et al.,
1998),(Cohen & Azaiza,
2010), (Fernandez et al.,
2009),(Grindel, Brown,
Caplan, & Blumenthal,
2004),(Jenkins et al.,
1999),(Kreuter et al.,
2005),(Navarro et al.,
1995),(Nguyen et al., 2001),
(West et al., 2004)

*No RCT or intervention studies(Abraido-Lanza, Chao,
& Gammon, 2004),(Adams et al., 2007), (Ahmad,
Cameron JL, & Stewart DE, 2005),(Ahmed et al.,
2005),(Anagnostopoulos & Spanea, 2005), (Borrayo &
Guarnaccia, 2000),(Borrayo et al., 2009),(Calvocoressi et
al., 2004),(Calvocoressi et al., 2008),(Carter, Park, Moadel,
Cleary, & Morgan, 2002),(Coughlin, Uhler, Richards, &
Wilson, 2003),(Dow Meneses K & Yarbro CH,
2007),(Erwin et al., 2007),(Eun, Lee, Kim, & Fogg,
2009),(Finney, Tumiel-Berhalter, Fox, & Jaen,
2006),(Frazier, Jiles, & Mayberry, 1996; Edwards et al.,
2006),(Friedman et al., 1995),(Fulton, 1992),(Fulton,
Rakowski, & Jones, 1995),(Gail et al., 2007),(Gandhi et al.,
2010),(Garbers, Jessop, Foti, Uribelarrea, & Chiasson,
2003),(Glanz, Resch, Lerman, & Rimer, 1996),(Harris,
Miller, & Davis, 2003),(Jafri, Ayyala, Ozonoff, Jordan-
Gray, & Slanetz, 2008),(Juon, Kim, Shankar, & Han,
2004),(Kandula, Wen, Jacobs, & Lauderdale,
2006),(Kaplan et al., 1996),(Kerlikowske, Creasman,
Leung, Smith-Bindman, & Ernster, 2005),(Kiger,
2003),(Kline, 2007),(Kreuter, Lukwago, Bucholtz, Clark, &
Sanders-Thompson, 2003),(Lackland, Dunbar, Keil,
Knapp, & O'Brien, 1991),(Legler et al., 2002),(Luquis &
Villanueva Cruz, 2006), (Madan et al., 2002),(Mandelblatt
et al., 2005),(Maxwell, Bastani, & Warda, 2000),(McAlister
et al., 1995),(Meade, Calvo, & Cuthbertson,
2002),(O'Malley, Forrest, & Mandelblatt, 2002),(Oetzel,
De, Ginossar, & Sanchez, 2007),(Orians et al.,
2004),(Paskett et al., 2004),(Powe & Cooper, 2008),(Purc-
Stephenson & Gorey, 2008),(Qureshi, Thacker, Litaker, &
Kippes, 2000),(Ramirez et al., 2000),(Rawl, Champion,
Menon, & Foster, 2000),(Roetzheim et al., 1992),(Sadler et
al., 2009),(Saint-Germain & Longman, 1993),(Sassi, Luft,
& Guadagnoli, 2006),(Selvin & Brett, 2003),(Shin et al.,
2010),(Skaer, Robison, Sclar, & Harding, 1996; Strzelczyk
& Dignan, 2002),(Suarez & Pulley, 1995),(Suh,
2008),(Tejeda, Thompson, Coronado, Heagerty, & Martin,
2009),(Watts, Merrell, Murphy, & Williams, 2004),(Wee,
McCarthy, Davis, & Phillips, 2004),(Welsh et al.,
2005),(Wells & Roetzheim, 2007),(Williams, Mabiso, Lo, &
Penner, 2010),(Yang et al., 2009),(Yankaskas & Gill,
2005),(Underwood SM & M Canales, 2005),(Dignan et al.,
2005),(Jandorf et al., 2008),(Mishra et al., 2007)

Fig. 1. Medline articles & added references included and excluded* by study design,

total 108.
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Fig. 2. Triangular shape of the funnel plot of the meta-analysis using CS education program
to increase mammography uptake.

3.2 Usual care versus culturally sensitive education

The odds ratio (OR) of obtaining mammography were almost 1.5 times more likely for
minority women who participated in CS education program than from usual care (OR=1.440
(95% CI=1.164-1.780), p<0.001)) (Table 2).

3.2.1 Lay health workers

One question was if delivery of CS education through lay health workers compared to usual
care increased mammography uptake? The odds that minority women would engaged in
screening mammography after receiving CS education through a lay health worker
increases 1.7 times than with usual care alone (OR=1.655 (95% CI=1.207 -2.267)) (Table 3).

3.2.2 Raciallethnic groups

Our next question tested whether the effect size of CS education was homogeneous through
all racial/ethnic groups (Table 4). When analyzing the odds of screening mammography
after CS education by racial ethnic group, the odds of receiving screening was 1.569 higher
than with usual care (OR=1.569 (95% CI=1.310-1.838)). All minority women responded
positively to CS education. Latinas were more likely to obtain screening mammography
after a CS education program than without it (OR=1.74 (95% CI=1.43-2.10)). African
American women have 1.2 higher odds of obtaining screening mammography after CS
education program than with only usual care (OR 1.156 (95% CI=0.834 -1.601), but there was
great variability within studies. Asian and Middle Eastern women have 1.6 higher odds of
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obtaining screening with CS education than with usual care R/E, race/ethnicity; AA,
African-American; RCT, randomized controlled trial; prosp interv, prospective
interventional; LHW, lay health worker; (OR=1.64, 95% CI=0.98-2.80). Looking closely at
Nguyen's study, he used a combination including media campaign, and the women with
higher number of exposures were more likely to obtain mammography. We have no way of
adjusting for number of exposures with these data, therefore, Nguyen's study was removed
and the effect size is in favor of CS education modestly increasing in favor of obtaining
screening mammography when compared to usual care (OR=1.83, 95% CI (1.44-2.33). In
summary, the racial ethnic groups in this meta-analysis have similar effects (p=0.28), the
higher Latinas odds ratio is not statistically different from other racial/ethnic groups.

Study Type of Rank as

name Design Age R/E Rural intervention I N C N
Beach 2007 RCT 50-69 Latina NO Phone Phone 0.72 431 058 417
Kreuter prosp g behavioral . 0.645 48 0.545 55
2005 interv 40-65 AA NO print tailored Printed
prosp 40-65 AA NO Combined printed 0.756 45 0545 55
interv
prosp 40-65 AA NO cult print printed 0.636 44 0.545 55
interv
West 2004 RCT 50-80 AA YES Print printed 0.14 159 0.14 161
RCT 50-80 AA YES tailored print printed 0.07 118 0.14 161
RCT 50-80 AA YES LHW LHW 0.16 e ik 15l
Fernandez  prosp >50 Latina YES LHW-+print LHW 0.408 310 0.299 310
2010 interv
Erwin 1999 E:;B 40-93 AA YES LHW LHW 0.644 152 0.633 142
Cohen 2010 CRT 40-65 Arab  MIXED LHW LHW 0.385 42 0.214 24
pavang CRT >40 Latina Ui LHW LHW 0.564 199 0.436 162
1998 known
Nguyen prosp >40 Vietna NO Combined combined 0689 289 071 297
2000 interv mese
Bird1998  P'O°P >40 VA NO LHW LHW 055 140 028 137
interv mese
Jenkins prosp >40 Vietna NO combined/ combined ~ 0.551 454 0.456 42
1999 interv mese media

Table 1. Description of studies included in meta-analysis, 10 publications, 14 studies.

Dignan (2005) reported that among the American Indian population a telephone call using a
lay health worker (Dignan et al., 2005) demonstrated higher odds than face-to-face CS
education to obtain screening mammography (Table 5a).(Dignan et al., 2005) Using either
one of those interventions would have 1.66 higher odds of obtaining mammography than
not intervening (OR=1.66 (95% CI: 1.293-2.134). Of interest, Grindel’s study was assessed
separately because is a longitudinal design using same woman at baseline as the pre-
intervention (Table 5b). The study demonstrated a strong effect size where African
American women had 2.2 higher odds ratio of obtaining screening mammography given a
program of CS education compared to their baseline (pre-intervention). A cluster
randomized trial corroborates a similar effect size to the meta-analysis of the 10 studies
(Table 5c). The odds ratio of obtaining screening mammography after the intervention was
1.5 times that of usual care. Again, we can observe more variability in the African American
women group but this could be related to power due to the small sample size used
compared to the Jenkins study of Vietnamese women. This study had among the lowest
standard error and would have created statistical problems if treated as un-clustered studies
because the within study error would be underestimated.
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Study name Statistics for each study OddS ratio and 95% C|
Odds Lower Upper
ratio  limit limit p-Value
Beach 2007 1.862 1.398 2480 0.000 = other
Kreuter 2005 1.517 0685 3.357 0.304 e printed
Kreuter 2005* 2587 1.092 6.130 0.031 —— printed
Kreuter 2005* 1.459 0.648 3.284 0.362 b o printed
West 2004 1.000 0.532 1.880 1.000 —.— printed
West 2004* 0.462 0.200 1.066 0.070 — tailored printed
West 2004+ 1.170 0.603 2269 0.642 —— LHW
Fernandez 2010 1.616 1.159 2253  0.005 = LHW
Erwin 1999 1.049 0652 1688 0.844 - LHW
Cohen 2010 2299 0723 7.310 0.158 - LHW
Navarro 1998 1.673 1.101 2542 0.016 - LHW
Nguyen 2000 0.905 0636 1.288 0.579 = combined
Bird 1998 3.143 1906 5.181  0.000 - LHW
Jenkins 1999 1464 1.122 1911 0.005 = combined
1.440 1.165 1.780  0.001 *

0.01 0.1 1 10 100

Usual Care Intervention

Overall

Table 2. Usual care versus culturally sensitive education, 10 studies, 14 subgroups, using
random effects model.

Study name Statistics for each study

Odds Lower Upper .

ratio limit limit p-Value Odds ratio and 95% CI
West 20047 1.170 0.603 2.269 0.642 LHW
Fernandez 2010 1.616 1.159 2.253 0.005 LHW
Erwin 1999 1.049 0.652 1.688 0.844 LHW
Cohen 2010 2299 0.723 7.310 0.158 LHW
Navarro 1998 1.673 1.101 2.542 0.016 LHW
Bird 1998 3.143 1.906 5.181 0.000 LHW

1.655 1.207 2.267 0.002

0.01 0.1 1 10 100
Usual Care Intervention

Overall

Table 3. Effect size of culturally sensitive education versus usual care with lay health
worker, 6 studies.
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Study name Statistics for each study

Etaffsi/city Odds Lower Upper OddS ratio and 95% Cl
ratio limit limit p-Value

AA Erwin 1999 1.049 0.652 1.688 0.844

AA Kreuter 2005 1517 0.685 3.357 0.304 -

AA Kreuter 2005*  2.587 1.092 6.130 0.031

AA Kreuter 2005 1.459 0.648 3.284 0.362 -

AA West 2004 1.000 0.532 1.880 1.000 —

AA West 2004* 0.462 0.200 1.066 0.070 —

AA West 2004* 1.170 0.603 2269 0.642 -

AA 1156 0.834 1.601 0.384

Asian/MidE  Bird 1998 3.143 1906 5.181  0.000
Asian/MidE ~ Cohen 2010 2299 0723 7.310 0.158
Asian/MidE  Jenkins 1999 1464 1.122 1911 0.005
Asian/MidE  Nguyen2000 0.905 0.636 1.288 0.579

Asian/MidE 1644 0.967 2796 0.066
Latina Beach 2007 1.862 1.398 2480  0.000
Latina Femandez 2010 1.616 1.159 2.253  0.005
Latina Navarro 1998 1673 1101 2542 0.016
Latina 1.736 1432 2104  0.000
Ovwerall 1569 1.340 1.838 0.000

‘..++-0*-i+‘1'7||[*

0.01 0.1 10 100

Usual Care Intervention

Table 4. Effectiveness of culturally sensitive education to increase mammography uptake by
race/ ethnicity.

A. Baseline comparison — Native American

Stud name Statistics for each study Odds ratio and 95% ClI

Odds Lower Upper
ratio limit limit Z-Value p-Value

Dignan 2005 1.758 1.229 2.517 3.085 0.002 -
Dignan 2005* 1.573 1.108 2.232 2.535 0.011 -
1.661 1.293 2.134 3.970 0.000 -

0.01 0.1 1 10 100

Usual Care Intervention

Overall

(a) Native American women
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B. Longitudinal - AA

Study name Statistics for each study Oodds ratio and 95% C1
Odds Lower Upper
ratio Himit limit Z-Vvalue p-Value
Grindel 2004 4.a416 2. 939 6.637 7.1a7 o.coo0 | | | —- | |
o.01 o.1 1 10 100

Usual Care Intervention

(b) African American Women

C. Cluster randomized

Study name Statistics for each study oOdds ratioc and 95% C1
Odds Lower Upper
mit Timnit

ratio Z-value p-Vvalue
Jenkins 1999 1.464 1.122 1.911 =2.806 o.cos 1 1 | - | |
o.o1 0.1 1 10 100

Usual Care Intervention

c) Effect size of mammography uptake after intervention in minority women, cluster
randomized trials.

Table 5. Additional studies with different design presenting minority population of women
subjected to CS education and their mammography uptake: a) American Indian b) African
American.

3.2.3 Rural versus urban location

The odds ratio that minority women living in a rural area would obtain screening
mammography after CS education were not statistically improved compared to usual care
(OR=1.08 (95% CI= 0.75-1.56)) (Table 6). The odds that minority women living in urban
areas would obtain screening mammography after CS education were 1.7 higher than for
those without the intervention (OR=1.66 (95% CI=1.21-2.27)). Also, it depends on the type of
intervention, thus lay health workers or promotoras present greater odds of obtaining
screening mammography among rural minority women (OR=1.3 (95% CI=1.06-1.75)) than
usual care. However, the effect of lay health workers was limited to one article among those
living in urban areas (OR=3.14(95% CI=1.9-5.2)).
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Location Odde ratioand Q59 C1
YUUo Tatnu armua Ju /70 Ot
Group by Study name Statistics for each study
Subgroup within study C15 m T
ratio limit limit p-Value
rural Erwin 1999 1.049 0652 1.688 0.844 rural
rural Femandez 2010 1616 1.159 2253 0.005 rural
rural West 2004 1.000 0532 1.880 1.000 rural
rural West 2004* 0462 0.200 1.066 0.070 rural
rural West 2004" 1.170 0603 2269 0.642 rural
rural 1.083 0.754 1.558 0.665

urban Beach 2007 1.862 1.398 2480 0.000 urban
urban
urban
urban
urban
urban
urban

i urban Bird 1998 3143 1906 5.181 0.000
H b urban Jenkins 1999 1464 1.122 1.911 0.005
urban Kreuter 2005 15617 0685 3.357 0.304
T Kreuter2005 58° t092—67130  0.031
urban Kreuter 2005  1.459 0.648 3284  0.362
urban Nguyen 2000 0.905 0636 1.288 0.579
urban 1658 1210 2271 0.002
Overall 1381 1.089 1752 0.008

100

Usual Care Intervention

Overall

Table 6. Effect size of culturally sensitive education on mammography uptake by location:
urban versus rural.

4. Discussion

Culturally sensitive education programs are effective interventions to increase
mammography uptake among minority women. Delivery of culturally sensitive
intervention by lay health workers increase modestly mammography uptake among
minority women. However, delivery of CS education by lay health workers was more
effective than usual care.

Effective interventions to increase mammography uptake include mailed educational
materials, letters of invitation with phone calls, training and direct reminders to women,
and home visits(Legler et al., 2002),(Nguyen et al., 2006) just as for cervical screenings. Asian
women preferred women physicians performing the evaluation perhaps because of
modesty, sexual behavior and the fear of losing confidentiality, in other words, having
others know of the potential breast cancer diagnosis.(Nguyen, McPhee, Nguyen, Lam, &
Mock, 2002), (Remennick, 2006) Nowadays minorities who do not have documented
citizenship fear deportation avoiding preventive cancer care.

Our meta-analysis confirms that delivery of CS education through a lay health worker
compared to usual care alone increases the likelihood of obtaining screening. CS
interventions other than educational could have a greater impact depending on the barrier
impeding mammography uptake. Lay health workers that share cultural and linguistic
characteristics communicating the breast cancer prevention message may reduce an
important proportion of the disparity but not the entire multifaceted disparity. For instance,
access enhancing, individual and system directed and combinations of effective
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interventions may remove important barriers that cannot be addressed by an educational
intervention. In other words, educational interventions increase the awareness and
knowledge of screening behaviors but cannot remove barriers related to lack of health
insurance, lack of regular provider or a physician recommending the test.(Peek & Han, 2004)
Furthermore, Legler recommended measuring the individual components of an effective
combination of interventions.(Legler et al.,, 2002) This is somewhat complicated because
multiple interventions may have interaction potentiating the effect of one of the variables or
the effect may vary according to the environmental elements present.

The effect of removing linguistic barriers is unequal to almost any other CS intervention
among Latinas and lay health workers. Phone counseling can invariably improve
effectiveness in communication. Much harder is to effectively intervene to mitigate mistrust
in the health care system that is rampant among minority women.(Peek & Han,
2004),(Samsudeen, Douglas, & Bhopal, 2011) Alleviating healthcare mistrust through social
networks and delivery through lay health workers could have a greater impact in changing
health behavior towards cancer prevention compared to usual care or other interventions
akin to tailored letters or printed materials.

For women living in rural areas, we can see less benefit from CS education than for women
in urban areas. In part, studies from rural areas had flaws based on limitations from lack of
facilities in the area of the intervention, low response rates due to many being migrant
farmers lost to follow up and approaching minority women who rarely or never access
health services. However, the odds ratios range widely and some studies such as Fernandez
and Erwin reported positive effectiveness of CS education among minority women in rural
areas. In particular, delivering CS education through lay health workers suggests that rural
minority women face problems beyond lack of awareness. Some of these barriers comprise
access issues, for instance, lack of health insurance, regular provider and the manpower
providing the services in rural areas.

Some limitations of this meta-analysis include the variance caused by having all races and
ethnicities combined together as minority women. However, considering that many
minority women share a disadvantage background makes ground to compile their data
together. Another limitation is the low quality of most randomized controlled trials (RCT)
impacting the sample size thus the power that may underestimate differences between the
intervention and usual care groups. Additionally, most data from RCT is self-reported by
the women, a source of recall bias. Another limitation is that LHW complement their work
by providing booklets and other printed materials limiting the assessment of the effect of
LHW only or printed material only. In this study, the intervention LHW considered
providing printed materials to educate minority women.

5. Conclusion

CS education is more effective than usual care to increase screening mammography
behaviors among minority women. These data support that minority women are likely to
increase mammography uptake after this intervention regardless of the racial/ethnic
group. Delivering CS education through a lay health worker is more effective than usual
care alone.
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TO POLICY MAKERS: Minority women benefit from culturally sensitive education to
increase screening mammography uptake. Investing in culturally sensitive education
through a lay health worker is an effective intervention to reduce the disproportion of
screening mammography uptake among minority women.
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1. Introduction

Breast cancer (BC) mortality in Western countries has followed a downward trend since the
early 1990s. However, BC remains the most common cancer in women worldwide and the
leading cause of premature mortality in women aged 35 to 64 years (Ferlay et al. (2007)).

Despite the widespread use of mammography, there is an intense debate in the scientific
community about the benefits and harms of screening for BC (Autier et al. (2011); Duffy et al.
(2010); Jorgensen & Gotzsche (2009); Tabar et al. (2003)). The guidelines of the US Prevention
Services Task Force in 2009 recommending biennial screening starting at age 50 (USPSTF
(2009)) originated dissension within the scientific community and BC interest groups. At
present, the screening recommendations reflect this dissent (ACOG (2011); Schousboe et al.
(2011)).

There is a need to consider optimization because, over time, technological improvements
allow access to programs that provide better results in exchange for higher costs. In an
environment where resources are scarce, policy makers face the possibility of their budget
being allocated to different programs, and need information on how to optimally allocate
resources. Economic evaluation helps them in decision making. One of the methods used
in economic evaluation -efficiency analysis- aims to maximize quality-adjusted life years
(QALYs) subject to the constraint of a fixed budget or the amount that society is willing to
pay per QALY (Abelldn et al. (2008)). The QALYs take account of both the positive effects of
each technology as well as the adverse effects.

Evaluating the impact and costs of early detection programs using experimental designs is
not feasible. The randomised controlled trials currently have strong limitations, such as
sample size, long follow-up times and group contamination. It is difficult to use randomized
controlled trials to determine optimal ages and periodicities or to customize screening to
different BC risk groups. Although mathematical models have advantages and drawbacks,
they allow to include efficiency principles in the analysis.

Mathematical models can be used to design an optimal strategy for BC screening. Benefits,
adverse effects and the costs of screening and treatment over time need to be considered.

IMisericordia Carles, Ester Vilaprinyo, Roger Pla, Montserrat Martinez-Alonso, Carles Forne, Albert Roso
and Arantzazu Arrospide
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The aim of this chapter is a) to review the main characteristics and outcomes related to early
detection of BC and b) to describe how a mathematical model can help to find an optimal
screening strategy.

2. Important issues related to BC early detection

2.1 Measuring the benefits of early detection of BC

In the USA, the National Cancer Institute started an initiative, the Cancer Intervention and
Surveillance Modeling Network (CISNET), using modeling to inform and guide clinical
decisions and health planning for cancer control. Their landmark study on BC, which
measured the impact of mammography and adjuvant therapy on the decline in US BC
mortality in the period 1975/2000, showed that each intervention contributed about equally
to this decline (Berry et al. (2005); Cronin et al. (2006); Feuer (2006)).

In a study about the effectiveness of early detection on mortality reduction in Catalonia
(Spain), we found that relative BC mortality reduction varied from 20% for biennial exams
in the 50 to 69 age interval to 30% for annual exams in the 40 to 74 age interval (Rue et al.
(2009)). When strategies differed in periodicity but not in the age interval of exams, biennial
screening achieved almost 80% of the annual screening mortality reduction.

When assessing the effectiveness of BC early detection interventions there is currently a debate
about the balance of benefits (mortality reduction, in general well established) and adverse
effects, much less studied. Nowadays there is an increasing trend to encourage the study of
adverse effects of screening (Black (2000); Jorgensen et al. (2007); USPSTF (2009)) and also the
way to communicate the risks of screening to health professionals, women, and the general
population (Gotzsche et al. (2009)).

2.2 Adverse effects of screening: false positive and false negative results, interval cancers
and overdiagnosis

The use of mammography as a screening test has adverse effects, which can decrease quality
of life and increase costs, morbidity and mortality. An optimal screening program should
minimize the frequency of adverse events while maintaining or even increasing benefits.
Figure 1 presents a flow chart of a population screening program.

Some of the adverse effects of screening mammograms are:

* False positive (FP) results. These occur when the mammogram is abnormal but no cancer is
actually present. Abnormal mammograms are followed up with additional tests, in some
cases invasive tests. FP are the consequence of a lack of specificity of mammography. In
Spain, Roman et al. (2011a) examined how protocol-related and women’s characteristics
affect the cumulative risk of FP over 10 sequential mammograms in a retrospective cohort
of 1,565,364 women, from 1990 to 2006. The cumulative FP risk for a woman who starts
screening at age 50 was 20%, ranging from 7% to 51% in the lowest and highest risk profiles,
respectively. The cumulative risk for invasive procedures was 1.8%, ranging from 1.6% to
12%.

Mandelblatt et al. (2009) found that more FP results occur in strategies that initiate

screening at age 40 than in those that initiate screening at age 50 or later and in those
strategies that include annual screening rather than biennial screening. Annual screening
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Fig. 1. Flow chart of a population screening program.?

yields almost twice as many FP results as biennial screening and many more women
undergo unnecessary biopsies under annual screening than biennial screening.

An FP result can cause anxiety and discomfort in affected women. FP can increase
adherence to a screening program (if there are concerns about changes, anxiety, etc.) or
they can reduce the confidence of participants in the diagnostic test and, consequently,
reduce their adherence to the program. Roman et al. (2011b) found that reattendance
rate at the second screening was 79% for women with a FP result versus 85% for women

2 In a given population, women within an age interval are offered a screening mammogram with certain
periodicity. Each time a women is offered a mammography exam, she can accept or refuse it. Women
who participate have a mammogram exam, which in case of a positive result leads to a diagnostic exam
that may include additional non-invasive or invasive tests. In the case of a positive result, women
are diagnosed and treated for BC. During this process, the group of women with negative screening
exams consists of true negative cases (TN) and false negative cases (FN), while the group of women
with positive screening exams and negative diagnostic exams defines the group of false positive cases
(FP). If they are still candidates, these three groups of women together with the rest of population
within program age range, will be offered a periodic new mammogram unless, before the next call to
participate, they either develop an interval cancer and go straight to a diagnostic exam, or die. Women
with a diagnosis of BC consist of true positive (TP) and overdiagnosed (OD) cases.
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without a FP result. These differences disappeared over time; in the seventh screening
they were 95% versus 96%. Risk factors for non-attendance to subsequent screenings were
age, non-attendance to the first scheduled screening, and previous invasive procedures.
Either a familial history of BC or the use of hormone replacement therapy were significant
protective factors against non-attendance.

* False negative (FN) results. These occur when the mammogram result is negative even
though BC is present. FN are a consequence of the lack of sensitivity of the mammography.
A FN result can lead to a delay in cancer diagnosis due to a false sense of security, and in
consequence to more aggressive treatment. High rates of FN indicate poor quality in the
screening program.

o Interval cancers (IC). These are diagnosed in the interval between two screening exams.

IC have a tumor growth rate higher than screen-detected tumors. IC are an important
measure of screening effectiveness because they reflect screening sensitivity. A shorter time
between exams could decrease the rates of IC, but would increase the risk of FP results and
overdiagnosis. In Spain, Bare et al. (2008) found that 35% of 57 interval cancers were true
IC (26%) or occult in the previous mammogram (9%) and 14% were FN. The remaining
51% presented minimal signs in the previous mammogram (18%) or were unclassifiable
(33%).
The incidence of interval cancer increases with age, breast density, hormone use, and
family history (Lowery et al. (2011)). These women’s characteristics could be used
to develop risk profiles that may benefit from more intensive screening. In addition,
Domingo et al. (2010) found that a more aggresive molecular phenotype, the triple
negative, was more frequent in true interval cancers than in screen-detected cancers.

* Qverdiagnosis and overtreatment (OD). These occur when tumors that never would be

diagnosed during an individual’s life are diagnosed by screening. Overdiagnosis has a
greater chance of occuring in older women, since other causes of death are competing with
BC incidence. But they may also affect women of any age when tumors grow slowly or
spontaneously regress (Zahl et al. (2008)).
Overdiagnosis affects the estimates of sensitivity, specificity, predictive values and
incidence of cancer. Overdiagnosis estimates of BC are highly variable, as are the methods
to estimate it. Jorgensen & Gotzsche (2009), in a systematic review of BC incidence before
and after the introduction of screening, estimated that one in three screen detected BCs is
overdiagnosed. Our estimates of overdiagnosis in Catalonia ranged from 0.4% to 46.6%
for women born around 1935 and 1950, respectively (Martinez-Alonso et al. (2010)).

2.3 The lead-time and length biases of survival time

Since screening mammography for early BC detection was introduced, assessing
improvements in the survival from the time of diagnosis misrepresents the benefit because
it is confounded by two biases specific to screening.

BC-specific survival is measured from the time of diagnosis to the time of death. If a BC is
screen-detected before symptoms, then the lead time in diagnosis equals the length of time
between screening detection and when the first signs/symptoms would have appeared. Even
if early treatment had no benefit, the survival of screened individuals is longer simply by
the addition of the lead time (Figure 2). The observed survival time Z after the diagnosis by
screening is defined as

Z=X+Y, (1)
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