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Abstract
Background

Breast cancer is the most common cancer in women in most low- and middle-income countries,
and often presents at an advanced stage affecting prognosis irrespective of the care available.
Studies from sub-Saharan Africa concerning patients with breast cancer are often presented as a
homogeneous group with lack of education, awareness and access commonly cited as reasons for

late stage and delay to presentation.

Study Rationale

This study was designed to explore this uniform characterisation of patients with breast cancer
in three parts: first define the relationship of their demographic and socio-economic
characteristics with their attitudes, fears and beliefs held regarding breast cancer and its
treatment; then determine the relationship of socio-economic and psychosocial characteristics
with a patient’s stage at presentation, and delay to presentation; and finally investigate and
understand the heterogeneity of breast cancer molecular biology in this population, and assess

its independent contribution to late-stage disease.

Methods

A questionnaire was designed for distribution to breast cancer patients. It included questions
about their characteristics, socio-economic circumstances, education, and ability to access care
as well as their agreement to statements of knowledge and beliefs about breast cancer. In a pilot
study, the questionnaire was distributed to 263 breast cancer patients at two sites (one

government and one private health care facility) in Johannesburg.

Using a modified questionnaire including time to access care, patients attending the urban
government open-access breast unit over a 14-month period with a new diagnosis of breast
cancer were then recruited. The stage at presentation and molecular subtype for participants was
recorded. The relationship of clinical stage and delay to presentation to demographic variables,
beliefs and molecular subtypes were assessed through univariate and multivariate modified

Poisson’s regression methods of calculating odds ratio with 95% confidence intervals.

Results

The pilot study found that fears related to treatments were far stronger than those related to
socio-economic barriers, and higher in young women under 40 years. Access to information was
protective from adverse beliefs about cancer but positive expressions of cure and beating cancer
were found equally in all women. Socio-economic status was a strong confounder of race and

explained most of the racial differences in levels of fear.
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In the final study, 252 women diagnosed with a new breast cancer completed the survey
(response rate of 70.8%). Stage 3 (56.0%) was most common at presentation and nearly one third
of all patients presented with T4 cancer. Total delay to present at the breast clinic was associated
with locally advanced stage at presentation (p=0.021) and most delay occurred between
acknowledging a breast symptom and seeking care. Self-reported transport difficulties predicted

both advanced stage at presentation and delay to presentation of more than six months.

Invasive ductal carcinoma was most common (92.7%), and the most common subtype was
Luminal B (57.9%) followed by Luminal A (21.5%), triple negative (13.9%) and HER2 positive

(6.7%). HER2 overexpression remained an independent risk factor for late stage at presentation.

Conclusions

Participant’s beliefs about their new breast cancer diagnosis and breast cancer in general were
most commonly appropriate, and showed a low level of fatalism, in contrast to other studies in
sub-Saharan Africa. Few beliefs or socio-economic factors influenced delay to presentation or
stage at presentation, however this study found that tumour biology has a compelling place in

understanding the aetiology of late-stage disease.

This thesis has contributed information to the complex interplay that exists between the patient,
her environment and the breast tumour biology. It helps us address the issues of access to care,

in both patients-related and treatment availability.
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Chapter 1: Introduction

Breast cancer remains the most common cancer affecting women worldwide. More than 1.67
million women were diagnosed in 2012, with more than half a million women dying annually
from the disease [2]. Low- and middle-income countries (LMICs) carry a disproportionate burden
of disease with increased numbers of patients presenting with advanced stage of disease and
increased mortality per stage of disease. It is estimated that in the next 15 years the rate of
diagnosis will double to 3.2 million women per year [3]. Advances in understanding this global
cancer burden has led to advocacy for “all women who develop breast cancer to have an equal

opportunity for early diagnosis...and timely access to potentially curative treatment” [4].

In South Africa, and in other LMICs, access to care is dependent on a complex interplay of
individual and health systems factors, most of which have been poorly described. Whilst the
disease has been characterised by low levels of knowledge and late stage at presentation,
assumptions regarding the causes of this are often discussed in literature, health policy or the
media without references or objective evaluation. These have included fear of biomedical care,
antipathy towards cosmetic ‘disfigurement’, patriarchal or hierarchical gate-keeping to care, and
financial- or transport-related burdens [5—7]. In addition, systematic reviews have viewed Africa,
sub-Saharan Africa or LIMCs in general as a homogenous group, either by necessity due to paucity
of relevant studies or academic ignorance of geosocial nuances [8-11]. However, growth in
country-specific research agendas, the recognition of intra-country population variances and
more patient/participant-centred studies have led to a shift of understanding of barriers from
either patient or provider related, to a more complex interplay of determinants that encompasses

biological, economic, geographical, psychosocial and individualistic factors.

This project was a result of the recognition of the paucity of understanding of the patient’s
experience of breast cancer recognition and diagnosis in South Africa, and of an unresolved
conundrum found by the candidate in her surgical practice, with the patients she cared for: why
women with equal economic or geographic barriers should present early with a trauma to the
chest, but late with a cancer of the breast; why patients seemingly from the same social and ethnic
background should differ in their acceptance or refusal of the biomedical management of their
breast cancer; and why a young, urban educated woman might present with the same advanced
disease as her elderly illiterate unemployed female counterpart; when all the while the literature

tells us these factors are defining determinants of breast cancer in South Africa.



Therefore, to answer, or at least inform this question further, this project aimed to examine the
determinants of advanced stage of breast cancer at presentation, through a description of delay
to presentation, patient-related factors and the biological characteristics of disease. To address
this aim, four main objectives were investigated. Five publications were produced to acheive

these objectives and they are presented in this thesis. These objectives were:

Objective One: To describe the relationship between patient socioeconomic characteristics with
their fears and beliefs concerning breast cancer in an economic cross-section of South African

survivors.

Objective Two: To determine the relationship between stage of breast cancer at presentation

with structural delays affecting the patient, including work, transport and healthcare access.

Objective Three: To determine the relationship between stage of breast cancer at presentation
with psychosocial factors affecting the patient, including their fears concerning breast cancer and

beliefs held surrounding its presentation, causes and consequences.

Objective Four: To assess the relative contributions to advanced stage at presentation of patient

factors and of tumour biology.



Chapter 2: Literature review

Breast cancer and other conditions of the breast are well researched in high-resource areas such
as the United States (USA) and Western Europe. However, information is still lacking on the
burden of these conditions in low- and middle-income countries, particularly in sub-Saharan

Africa.

Breast cancer is one of the leading causes of death from cancer in women in South Africa as
reported by the South African Cancer Registry. The most recent literature regarding this is from
2012 and reports that breast cancer was the leading form of cancer among women in South Africa
(21.8%) with an age-adjusted incidence rate of 27.6 per 100,000 persons, corresponding to a
lifetime risk of 1 in 33 [12]. These data, however, were not current and may not reflect the current
incidence of the disease. In 2009, Statistics South Africa reported that breast cancer was the 9th
leading cause of death amongst females aged 50 - 64 years old in the Gauteng Province,
accounting for 2.9% of all deaths [13]. However, it is hypothesized by local breast cancer
clinicians that breast cancer incidence is under-reported and the mortality figures

underestimated.

Barriers to breast cancer care

The optimal and appropriate treatment of breast cancer is dependent on timely presentation and
diagnosis. Presentation to a healthcare worker will normally follow a period of time where the
patient is aware of the symptom. This variable length of delay may impact on the stage of cancer
at presentation which, in turn, will impact on survival. Alarmingly, a delay of more than three
months is associated with a more advanced stage at presentation [14,15], which, in turn, is
associated with poorer survival [16]. Through delay to presentation and difficulty in accessing
treatment many healthcare disparities will affect the outcomes in breast cancer. In the USA it is
understood that race, income, education and beliefs all affect access to health care [17-19]. Black
women are reported to have decreased survival at every stage of breast cancer when compared
to all women [20, 21]. Specifically in the USA, low-income is predictive of poorer outcome
because of more common late presentation or inadequate access to quality care, but this is also
found in many other studies globally [22-29]. In trying to understand these disparities and their
effect on outcome, many studies rely on socioeconomic factors including education, insurance
status, work and transportation [18,28,30-32]. These factors may provide physical barriers to
access adequate health care, such as the inability to pay for services or transport to facilities,
however patients’ beliefs, fears and understanding of the disease can provide a transparent, but

equally substantial psychosocial barrier to breast cancer care.



To overcome many of these barriers affecting cancer care provision, including its quality and
outcomes, multi-disciplinary breast management is imperative [33]. The latter is considered the
gold standard for the treatment of all breast disease, in particular breast cancer, and allows peer-
review of all patients being treated and easy communication by all the health professionals who
are part of the team [33,34]. Multi-disciplinary management of patients with the inclusion of
other healthcare professionals and lay care workers allows cognisance of not only the disease
process, but also the cultural and social background of the patient and any potential biases this
may infer. Understanding different cultural and psychosocial prejudices allows healthcare
workers to approach their patients sensitively and address potentially undisclosed concerns. This
leads to more effective counselling and education concerning treatment options when cancer has
been diagnosed. In addition, at a community level it allows improved targeting of populations at
risk of late referral or those that may be missed by health-screening initiatives in breast disease,

due to their beliefs and biases.

Breast cancer awareness and the Health Belief Model

Breast cancer is a disease that can affect all women [21,24]. However, perceptions of breast
cancer over the last 30 years in South Africa, and in African women are in the process of changing.
From being considered a disease of older white women [35], there is now a move in community
awareness to recognise that all women can be affected, across racial, menopausal and cultural
boundaries. This change has occurred through aggressive community education projects [36-
38], targeting of the media in public health campaigns [39, 40], and the founding of several single
issue breast cancer advocacy and support groups [41-43]. In pursuing breast care awareness in
South Africa, education and support projects often utilise financial or logistical experience and
information produced internationally. These are based on American and European models and
may include information in English alone or pictures of women with European features and/or
celebrities. Although this may be successful in raising awareness within some regions of society,
the larger South African population, particularly those attending the public hospital breast care
centre, remain unreached [44]. By not targeting and utilising more local languages, differing
cultures and belief systems in providing patient information, problems with the diversity of
languages, poor literacy rates and even an inherent suspicion of accepting education and advice
on breast health from women of a different cultural background will be unresolved. Moreover,
before it is possible to better reach women with education and access, we must first determine
the presence and impact of these psychosocial barriers on the help seeking behaviour of women

with breast cancer.

Most health education programmes and public health initiatives have the Health Belief Model

(HBM) at their core and utilise this model to generate effective outcomes [45]. The model was



devised by American public health workers in the 1950s to describe why uptake for Tuberculosis
screening was poor and how it could be improved [45,46]. It is summarised by four key constructs
which influence an individual’s or collective individuals’ health-seeking behaviour and include 1)
perceived seriousness, 2) perceived susceptibility, 3) perceived benefits, and 4) perceived
barriers [45]. Although the four key constructs from this American model can be extrapolated in
general, the specific details of each may not fit with the experience in different cultures.
Specifically, it assumes that a patient persuaded of the seriousness of their disease will be more
likely to present for treatment. There is also an assumption that knowledge of increased
susceptibility is associated with increased health-seeking behaviour. In the HBM, knowledge of
seriousness and susceptibility together are assumed to lead to increased threat [45]. Again, this
model does not allow for personal beliefs, such as perceived protection from a disease, nihilism
or disempowerment preventing impetus for care, or the beliefs of the religious or cultural

community the patient belongs to.

Reasons for delay in presentation

In Africa, previous studies have investigated the reasons for late presentation of breast cancer
and reported that ignorance and fear accounted for women not presenting with palpable breast
masses when they are first detected or small [47-49]. In a study from Ghana the major reasons
for delay or absconding were fear of mastectomy, herbal treatments or prayer, and financial
concerns [50]. A patient may believe they are susceptible to cancer but consider themselves
financially burdened by seeking treatment [51, 52]. Although access to health services may be a
reason for late presentation [52,53], an alarming number of patients had delayed treatment
following erroneous reassurance in other medical consultations [54]. These latter findings
further highlight that it is not just patients who should be the target for awareness, but that the

education of healthcare professionals in our community are equally important.

Beyond the HBM, health beliefs can be strongly related to psychosocial and religious biases. This
was confirmed in many social groups [17,53,55-58] and is reported as affecting health
presentation (and delay) to the detriment of the patient. Actively seeking medical treatment can
be a sign of spiritual weakness and unbelief in the higher powers’ ability to heal [55] and that
strong belief in a higher power means an early diagnosis only “gives one a longer time to worry
and be sick” [59]. Because of a disparity in outcomes between white (non-Hispanic) and African-
American women in the USA, many studies have looked at socioeconomic and cultural factors in
relationship to race and found their beliefs varied [60]. Strong beliefs in chance or fatalism may
lead women to recognise the presence of the disease but be disinclined to seek care [53,59,61].
Although there was no correlation between years of education and health beliefs, less educated

women were less likely to feel in control of their disease [59]. Furthermore, in many diseases



difficulty in the acceptance of biomedical treatment options may lead to a trial of traditional
medicine [55]. A study in Nigeria showed that 55% of patients who were using herbal or
complementary medicines did not inform their medical doctor, mainly because they were not
asked [54]. An implicit or overt disapproval of herbal or traditional methods of healing by
medical professionals means that the patient may then default on appointments and disappear to
follow up [53]. In many cases the patient will re-present with advancement of disease, which may
prevent breast-conserving surgery or indicate metastatic disease. Unfortunately, the subsequent
change of treatment or seemingly ‘more aggressive’ treatment can lead to further distrust of the
biomedical model and the practitioners, and confirm a belief that patients who go to hospital will
die [53]. Many may delay treatment because of the fear of mastectomy [47], unable to access or

unaware of possibilities such as breast conserving surgery.

Understanding the barriers to breast cancer care in South Africa is imperative in improving care
and enabling and encouraging women to access healthcare earlier. While little has been studied
on psychosocial barriers to cancer diagnosis and treatment in South Africa, studies into
adherence of anti-retroviral treatment for HIV/AIDS look at the interplay of beliefs and help-
seeking behaviour in HIV in South Africa and indicate some potential barriers which can also be
seen in our cancer care. In these studies patients believed that seeking medical treatment was a
sign of weakness of religious faith and may often wish to embark on a trial of prayer [53]. Once
healing prayer was embarked on, any seeking of medical care signals a doubt in the healing power
of their higher power. Charismatic leaders can encourage patients to seek only religious healing
and again patients will delay seeking or accepting medical care until advancement of disease [62].
In addition, works on maternal health and HIV in sub-Saharan Africa have also identified similar
themes in delay and barriers to care, including transport, work, money and attitudes towards

disease such as guilt, denial and shame [63-65].

Defining a population at risk

A severe limitation in extrapolating information from the global breast cancer literature is that
patients studied are most commonly from one particular racial or ethnic group. This can be
problematic in a new century and in a post-apartheid South Africa, where we should question the
influence race alone has on beliefs around breast cancer and receptiveness to treatment, or
whether, as in the HBM, universal concerns over welfare, and fear around treatment and death

transcends race or culture.

Health surveys among seemingly homogeneous groups (such as Black Africans living in the UK)
show great diversity of language, education, diet and health behaviours [66], and therefore
assuming help-seeking behaviour or barriers will be standardised within a racial group should

be treated with caution. In addition, using such groupings for purposes of drawing socioeconomic
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conclusions (such as race as a proxy of medical insurance status or poverty) ignores economically
advantaged African patients and the underprivileged and uneducated of other races [66].
Whether beliefs in a higher power or the practice of ancestor worship mean that the primary
malignancy is not a result of abnormal cells but part of a curse or disapproval of these entities
[55, 59], or whether the attraction of alternative therapies and distrust in mainstream modern
medicine influences a patient’s decision [27], for many patients the primary cure of the cancer
cannot be found in a biomedical model and only after other options are exhausted may medical

treatment be sought.

In addition to determining the barriers to seeking help is the inherent question of whether the
delay caused by these cultural, psychosocial and socioeconomic barriers impacts on patient
prognosis and survival. Although many studies worldwide have looked at this question,
systematic reviews of this data indicate that the relationship between delay, advanced stage and
prognosis is more complex [15, 67]. Delay appears to be related to survival; however, it is unclear
whether that relationship would hold strong if stage of disease is controlled for. Nevertheless, a
linear relationship between delay and stage of disease is often erroneously assumed. Therefore,
patients whom present later, who may not have an increase in their tumour size, nodal
involvement or metastatic status, may not have a decrease in survival. This may be due to the
confounding factor of tumour biology which, through differing grades and characteristics, affects
time to metastatic spread and ultimately survival. In fact, in one study from the UK those who
delayed presentation for more than six months had a longer associated survival [68] which may
be in part due to slow tumour progression caused by indolent pathology, not controlled for in the

study.

The problem of the ‘problem indigent patient’

This study aimed at examining the help-seeking behaviour in breast cancer care of the many
diverse groups in urban South Africa. As healthcare workers, we may have our own beliefs and
prejudices concerning individuals, groups and their help-seeking behaviour, expecting some
women to present early and others to delay, depending on their education, socioeconomic status
and culture. Often a dialogue (that may be unspoken) in healthcare workers in South African
hospitals is of the ‘problem indigent patient’, slow to come to the hospital and quick to run to the
traditional healer [69]. However, Spurlock et al. (2006) showed that there was no correlation
between years of education and disease beliefs [61] and no previous studies in South Africa
described a population in South Africa who present late for care, but are devoid of the
compromising socio-economic characteristics which impact on their ability to access care .
Whether any of these international findings of socio-economic and psychosocial barriers can be

extrapolated to women in South Africa is unknown. In addition, the psychosocial barriers to



breast help-seeking behaviour may be different between the different ethnic or economic groups
of this country but provide no less of a barrier, albeit traditional medicines in a rural patient or

vitamin supplementation in an “educated” urban patient.

There is a considerable lack of understanding of, and research on the extent by which South
African patients’ psychosocial or socioeconomic influences affect their help-seeking behaviour in
breast cancer care. While some of these areas have been investigated in individual groups, there
has been no holistic analysis on how (or indeed if) beliefs concerning breast cancer and its care
differ by race, culture, education or environment in South Africa. At present much of the discourse
around cancer awareness in sub-Saharan Africa and South Africa in particular carries

preconceptions concerning different racial groups not founded on evidence-based research.

This study in context

Therefore, in this doctoral thesis I aimed to investigate the diagnosed breast cancer patient’s
understanding of the breast cancer and the experience of delay, access and care in urban South
Africa. In addition, by correlating the delay to presentation to the clinical stage of breast cancer
at presentation, this study aimed to determine where factors related to the patient’s psychosocial
bias (be it individual and/or ethnically related), the delay or difficulty in access to care, and

inherent tumour biology affects stage of breast cancer at presentation.
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Introduction

Breast cancer is the most common form of cancer to affect women in South Africa and was
responsible for 20.8% of female cancers and more than 10% of the entire cancer burden [70].
The National Cancer Registry (most recent report, 2009) reports an age-adjusted incidence of

27.6 per 100,000 equating to a lifetime risk of 1 in 33 women [70].

In developed countries, advances in the management of breast cancer over the last fifty years,
including screening and early detection programmes, have led to an increase in survival rates.
Early stage breast cancer has a survival of more than 95% [71], however late stage disease

continues to be responsible for most cancer deaths, through metastatic progression.

Optimal treatment for breast cancer and increased survival relies not just on early detection but
early and continued presentation at a centre capable of treating the disease. Thus, healthcare
disparities will affect a patient’s outcome [16]. In trying to understand these disparities and their
effect on outcome, studies often look to socioeconomic factors including education, health
insurance status, work and transportation [18,30]. These factors may provide physical barriers
in accessing adequate health care. Physical barriers can also become a source of psychosocial
stress for the patient causing fears which can also affect timely presentation, treatment and

patient choices about their breast cancer care [31].

In addition to physical barriers to access of care and fears related to socio-demographic factors,
further stress can be associated with knowledge (or lack of knowledge) of treatment modalities,

their associations and side effects.

Understanding the fears associated with breast cancer in South Africa is important in improving

care and enabling and encouraging all women to access treatment earlier. By interviewing



women accessing services in both government and private facilities in Johannesburg, we sought
to determine the fears experienced by all women with a diagnosis of breast cancer, allowing

identification of important universal areas for education and improved care provision.

Methods

This dual centre study included patients with and without medical aid in Johannesburg, South
Africa. Medical aid is the system of health insurance in South Africa bought by the end-user which
allows access private facilities. Patient without medical aid or with poor coverage are seen in
government funded facilities at low- or no-cost. The government clinic is based within a
provincial government tertiary hospital and manages approximately 350 new breast cancer
diagnoses each year. Only 6% of these patients have medical insurance (unpublished local data).
The private facility sees private or medical insurance funded patients and manages

approximately 400 new breast cancer cases per year.

From November 2011 to May 2013, patients undergoing treatment for breast cancer in each
centre were recruited to complete a questionnaire. The questionnaire was distributed to
consenting patients attending for diagnosis, operation or follow-up over a 21-month period. Each
patient was offered the choice to complete the questionnaire alone or with the aid of an assistant,
who could translate into the patient’s preferred language. The study received ethical approval

from the Human Research Ethics Committee of the University of the Witwatersrand (M111121).

The first part of the questionnaire included sections on demographics, socioeconomic status,
educational background, work, transport, and religious affiliations. The second part of the
questionnaire used a summative scale of 0 (no fear) through 5 (fear under control) to 10 (very
fearful) to determine the patients’ feelings of fear and concern at diagnosis about issues related

to their care, social circumstances or prognosis.
Analyses

Patient characteristics were described using frequencies and proportions. Age was categorized
as age 40 years and younger, or age 41 years and older. Having dependents was compared to not
having dependants. Social status was categorized as being married or unmarried, the latter of
which included women who were single, divorced, or widowed. Women who were employed by
others or considered themselves self-employed were compared to women who were unemployed
or retired. Education was grouped according to highest level of formal schooling completed:
primary, secondary, or tertiary. Reported race was collapsed into black and non-black categories,
including women who indicated white, indian (asian), coloured, and mixed races. Women who
indicated that they sometimes or always had difficulty with transport or taking time off from

work were compared to women who indicated they seldom or never had those difficulties. Two-
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sided differences of proportions were compared using Pearson chi? test. A p-value <0.05 was

considered statistically significant.

Responses were categorized as fearful (score greater than 5) or not fearful. Modified Poisson
regression with robust error estimation [72] was applied to the data to estimate the relative risk
of being fearful according to patient characteristics; risk ratios and a 95% confidence interval (CI)
are presented. Univariate and multivariate results adjusted for the patient characteristics
described above are presented. All statistical analyses were done in Stata v13.1 (College Station,

Texas).

Results

A convenience sample of 263 patients was included. Patient’s age ranged from 18 to 86 years with
a median of 52 years (IQR: 44-62) with 41 patients who were 40 years or younger at diagnosis
(16%). Table 1 lists patient characteristics grouped as either private hospital or government
hospital and shows that government patients were more likely to be black (p<0.0001), single and
living with others. They were less likely to be employed when compared to private facility
patients (52% vs 73%; p=0.001). Significantly more private facility patients had a tertiary
education (53% vs 13%, p<0.0001) and 36% of government patients attained primary education
only compared to 6% from the private facility. Access to cell phones was extremely high in both
groups (97% private facility, 95% government) but computer and internet usage was

significantly higher in private patients (87% vs 39%, p<0.0001).
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(Ch3) Table 1 Patient characteristics

Description Private Government Total p-value
hospital hospital
n=93 n=171 (65%) n=263
(35%)
Age
<=40 years 15 (16%) 34 (21%) 207 (81%) 0.388
41 years+ 77 (84%) 130 (79%) 49 (19%)
Race
Black 7 (8%) 78 (48%) 85 (33%) <0.000
Non-black 85 (92%) 85 (52%) 170 (67%)
Marital status
Married 50 (59%) 70 (47%) 120 (51%) 0.081
Not married 35 (41%) 79 (53%) 114 (49%)
Formal education
Primary 5 (6%) 56 (36%) 61 (25%) <0.000
Secondary 37 (41%) 80 (51%) 117 (48%)
Tertiary 48 (53%) 20 (13%) 68 (28%)
Dependants
No 18 (20%) 23 (15%) 41 (17%) 0.297
dependants
Any (1 or 72 (80%) 132 (85%) 204 (83%)
more)
Have cell phone
Yes 98 (97%) 147 (95%) 265 (96%) 0.484
Use computer
Yes 79 (87%) 62 (39%) 141 (56%) <0.000
Employed, job
Yes 67 (73%) 83 (52%) 150 (60%) 0.001
Time off for appointments difficult
Yes 12 (13%) 32 (24%) 44 (20%) 0.039
Transport for appointments difficult
Yes 8 (9%) 58 (36%) 66 (26%) <0.000
All fears

Figure 1 illustrates how many patients were fearful (score greater than 5) for each domain

included in the questionnaire. The overall pattern demonstrates that fears related to treatments

and prognosis were far stronger than those related to socioeconomic barriers. The most common

treatment-related fears were related to chemotherapy side-effects (65.4%) followed by radiation

and surgery (59.7% and 53.9% respectively). Although some patients feared both surgery and

breast loss, the differences between the women who feared surgery and those who feared breast

loss was statistically significant (p<0.001) as were women who feared surgery and women who

feared radiation (p<0.001) using the Pearson chi? test. Concerns over ability to attend

appointments for reasons including transport and work were the lowest.
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Chemotherapy adverse effects

Radiation

Having cancer

Having surgery

Losing breast

Dying

Losing hair

Cannot afford

Telling others

Losing job

Unable to attend appointments because of work
Unable to attend appointments because of family

Unable to attend appointments because of transport

0 20 40 60 20 100
Respondents Experiencing Fear (%)

(Ch3) Figure 1 The percentage of women categorised as fearful (fear score greater than 5)

in each described fear

Relative risks of different fears

The relative risk of fearfulness for women under 40 years were uniformly higher than for older
women (Figure 2). This was most pronounced in their worry over affording all appointments and
treatments (RR: 1.80, 95%CI: 1.26-2.56). Young women also had an increased likelihood of
treatment related fears, significantly in fear of hair loss (RR: 1.48 (95%CI: 1.12-2.95) and fear of
surgery (RR: 1.31 (95%CI: 1.02-1.68)).

In women of all ages, difficulty with taking time off work (a relative measure of job insecurity)
had increased likelihood of fear about job loss (RR: 2.59, 95%CI: 1.59-4.21) and were more likely
to fear missing appointments either due to transport (RR: 2.46, 95%CI: 1.52-3.96), or due to
family commitments (RR: 2.46, 95%CI: 1.52-3.96). They also feared the side-effects of
chemotherapy more (RR: 1.30, 95%CI: 1.07-1.58). A tertiary education was protective against
fear of job loss (RR: 0.46, 95%CI: 0.24-0.92) and not attending appointments due to transport and
family RR: 0.20 (95%CI: 0.07-0.58) and RR 0.33 (95%CI: 0.14-0.75), respectively.
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The fear of dying had a median of 5 and the widest spread of any of the fears with an IQR of 1 to
9; 47.7% of participants indicated they were fearful of dying (a score above 5). Women with
dependents were 1.73 times more likely to be afraid of dying (95%CI: 1.03-2.90) as were black
women (RR: 1.79, 95%CI: 1.33-2.24). Figure 3 shows that black women experience much more
fear towards the physical barriers to care: they were much more afraid of missing appointment
due to transport problems (RR: 4.11, 95%CI: 1.42-8.12) or due to family commitments (RR: 2.56,
95%CI: 1.42-4.62) and worried they could not afford to get cancer (RR: 1.66, 95%CI: 1.17-2.37).

These results are similar to those experienced by women in the public hospital (Figure 4).

In adjusted regression, where patient characteristics were held constant (Figure 5), black race
remained a significant predictor of fear of dying, aRR: 1.73 (95%CI: 1.13-2.64). Socio-economic
characteristics such as employment, use of the government hospital, and computer use were not
statistically significant predictors of fear of dying. Although being young, black, in a government
hospital or with transport difficulties increased the fear of affordability of treatments, none

remained significant in the multivariate adjusted model.
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Discussion

In women with a diagnosis of breast cancer, this study found that breast cancer treatment and its
side effects, including the universal fears of cancer and dying were associated with increased fear
at diagnosis, but socioeconomic factors including transport, work and financial issues were not.
Affordability of cancer treatment was the only socioeconomic factor that was associated with an

increased level of concern.

Studies have found that fear can be important in determining delay to treatment [47,50,73,74].
How patients are treated also appears to influence if they continue to attend for care, whether by
their physicians [75,76] or due to side effects [50,77,78]. However, the relative contribution of
these factors to fear associated with a diagnosis has not been determined. The new findings from
the present study suggest that physical obstacles may represent less of a barrier to care than

psychological fears associated with treatments in our urban South African setting.
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Within this sample different populations emerged, each with unique combinations of concerns.
Like many other studies [79,80], we found a significant relationship between younger age and
higher cosmetic fears around hair loss, although not loss of the breast. This lack of fear around
mastectomy may reflect the options of reconstruction and breast conserving surgery. Younger
women also face increased fears over affordability of treatment, having surgery and job
insecurities. These differences reflect the pressures these women face in maintaining income
after a diagnosis. The loss of hair could also be concerning in this light as it would publicise cancer
therapy to employers and colleagues. Studies that have looked at the psychological needs of
young women have found that younger patients viewed themselves as different from older
patients, with problematic work and relationship issues, fertility decisions and poor support
when transitioning into survivorship [81,82]. Our findings are consistent with this and highlight

the distinctive support needs of this young group.

In addition, this study highlighted other groups with less psychological resilience around breast
cancer treatments including those with job insecurities (increased fear of job loss) and those with
dependants (fear of dying) whose additional supportive needs may be overlooked. The near
universal fear of cancer, with all its negative connotations, was present in increasing measure in
those with dependants. In an economic centre such as Johannesburg, members of the working
population are often held responsible for household dependants in addition to supporting an
extended family and homesteads in rural areas. It is possible that the demands of close care-giving
to family, the economic demands of dependants near and far, and the unexpected nature of cancer

can add significant psychological stress to such patients.

The highest scoring fear was in relation to possible radiation treatment. This mirrors other
studies which show women have a non-specific fear of radiation [30,83], and possibly fear its
relationship to causing cancer. These findings highlight the important role that education of the
pre-symptomatic woman (essentially every woman) in how breast cancer is not just diagnosed,
but also treated. Education has been shown to reduce fears and improve attendance in diverse
global populations [84-86]. including recent successes of HIV/AIDS community education in sub-
Saharan Africa where radio and TV soap operas have been used to highlight diseases such as
HIV/AIDS with measurable effect [87]. The contribution of recent high profile breast cancer
survivors in South Africa can also be used as an opportunity to introduce public discussion of

treatment options and successes in breast cancer care [88].

The current study indicated an extremely high ownership of mobile phones in the population
studied (89%). This, coupled with the increasing use of internet through smartphones
connectivity allows eHealth and mHealth strategies to be employed for education. Already, young

patients in South Africa access health information for themselves and family through smartphone
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internet access [89], and this has been shown to modify health-behaviour, if not knowledge, in a
South African patient population [90]. These forms of education can complement more traditional
mass-education initiatives which have been used in breast cancer awareness in low-income, low-
awareness areas of the world [91,92] and in South Africa, with layering of messages of education
through multi-media [87]. This new finding that breast cancer treatments are a source of fear and
potential barrier to care means that introducing management options and expectations into the
dialogue of breast cancer awareness and screening should be a practical application following

this study for cancer care in South Africa.

The fear of dying in black women was moderated by attendance at a government hospital. This
may be areflection of good social support, closer ties to community and in particular the presence
of survivor-navigators in the government hospital, funded by a non-governmental organization.
Other studies have also found that having counsellors or navigators present, reassures patients
and helps them negotiate the complex medical system and are then likely to receive
recommended standard treatment [93]. In addition, navigators are able to identify and resolve
intra-personal (defined as beliefs knowledge attitudes and socioeconomic) barriers that affect
patients [94]. Securing funding to maintain and increase the number of available navigators is a
challenging undertaking in our resource-limited environment, however the potential future

outcome of improved patient care highlights the necessity.

In previous studies have shown strong relationships between disparities of access and response
to breast cancer care for different races internationally and in South Africa [77,95]. Studies from
Africa or of African migrants are often reliant on using cultural beliefs and fears to explain these
barriers to care [18,30,31,73,74,95,96], whereas in this study we found that although there were
differences between races in their levels of fear, these were related to inherent socioeconomic
disparities rather than cultural responses. Black women were more likely to fear hair or breast
loss and more likely to experience concerns over socioeconomic obstacles. However, due to the
legacy of previous economic/political policies in the country, there remains a significant
association between race and socioeconomic status. These socio-economic factors were strong
confounders of race in this study and on multivariate analysis, most of the race-fear relationships
weakened, demonstrating little inherent racial differences but inherent strong educational and
economic drivers of fear. These data provide preliminary support for questioning the existence
of culturally-bound reasons for delay and failure in breast cancer treatment and point to more

holistic concerns shared by women of all races in all countries.

In all countries, but particularly in post-apartheid South Africa relying on factors such as race to
predict fears, attitudes and access is problematic. These data confirm the questioning of the

influence race alone has on fears around breast cancer and receptiveness to treatment and in fact
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whether universal concerns over welfare, and fear around treatment and death transcend race or
culture. Health surveys among other seemingly homogeneous groups show great diversity of
language, education, diet and health behaviours [66] and therefore assuming help-seeking

behaviour or barriers will be standardised in a racial group should be treated with caution.
Limitations

For practical reasons, an opt-in invitation method was used in this study, and no information is
available for those that declined to complete the questionnaire. Although translation was
available, there may be a selection bias towards English-speaking patients of all races, and this
may confound some of the variables, particularly around education and employment. Therefore,
the extent to which this can be generalised to all breast cancer patients is unknown. An additional
consideration and scope for further work is that the study was purely quantitative in its approach.
Examination of the full scope of fears and attitudes of patients through interviews would increase

the range of our understanding of the patient’s experience.

The study was cross-sectional in nature and while women were asked to recall the fear
experienced at diagnosis, in recollection some of these fears may have been moderated or

increased for women who had already started treatment.

In addition, a further limitation as with many studies of breast cancer in sub-Saharan Africa, is
that this sample is taken from patients attending an urban specialist centre. Although they would
have vital and valid responses for this study particularly regarding access and barriers to care, it
is impossible to target patients with breast cancer who fail or refuse to present to medical services
at any pointin their care. However, many of the patients in this current study would be presenting
in the later stages of the disease for final palliative care of fungating wounds or terminal disease
symptoms. More studies are required to relate medical details including staging at presentation

to psychosocial and socioeconomic characteristics.

Conclusion

Studies on barriers to cancer care in underserved populations have often focussed on the physical
barriers that prevent patients from accessing care. Our results show that women are far less
fearful of how they will negotiate life during treatment (including work, finances and family
commitments) than they were of the planned treatments. Young patients are particularly
vulnerable to increased fear when approaching treatment for breast cancer and this group should
be targeted with specific support. For all women, the public message of breast awareness should
include education about breast cancer treatment and emphasise the importance of treatment for

survival.
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Background

In South Africa, breast cancer is the most common cancer to affect women. Breast cancer is
responsible for 20.8% of all cancers and one of two leading causes of cancer death, being preceded
only by cervical cancer [97]. The most recent figures from the National Cancer Registry (2009)
report that the lifetime risk for developing breast cancer in South Africa is 1 in 33 (age-adjusted
incidence of 27.6 per 100,000) [97]. In a country and region where the HIV, tuberculosis and other
communicable disease burden is extremely high and a maternal peri-natal mortality rate of 154
per 100,000 [98], cancer has often not been prioritised. However recent successes concerning
comprehensive roll-out of anti-retroviral treatment and better treatment of the complications of
HIV/AIDS has meant that non-communicable disease management has become more relevant for
the long-term health of the population. In the last 50 years, advances in breast cancer
management globally have led to a universal increase in detection and survival. Despite this,
delayed presentation and late stage disease continue to be responsible for a significant disparity
between international survival rates and those in South Africa and other low- and middle-income

countries (LMICs).

There is a considerable lack of understanding and research as to the extent to which South African
patients’ psychosocial or socioeconomic influences affect their help-seeking behaviour in breast
cancer care. While some of these areas have been investigated in individual groups, such as in
black African women [99], there has been no holistic analysis on how, or indeed if, beliefs
concerning breast cancer and its care differ by race, culture, education or environment in sub-
Saharan Africa. There can be great diversity of culture beliefs and barriers amongst seemingly
homogeneous groups [66], and reliance on specific demographic characteristics to predict

attitudes in a diverse and changing country like South Africa may no longer be valid.
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This study examines the attitudes and beliefs surrounding breast cancer held by women in the
many diverse socioeconomic and racial groups in urban South Africa and aims to determine

where there are important universal or specific areas for improved education and understanding.

Methods

This study included patients from two specialist breast care clinics in Johannesburg, South Africa.
One is a government-funded hospital serving predominantly uninsured patients and managing
approximately 350 new breast cancer diagnoses each year. In close geographical proximity is a
private or medical insurance funded practice diagnosing and managing approximately 400 new

breast cancer diagnoses per annum.

A convenience sample of patients was recruited from all patients undergoing management for
breast cancer at either of the two study centres between November 2011 and August 2013.
Recruitment was strictly voluntary, encouraged through posters and direct invitation to take part
in the study. Consenting participants completed a questionnaire and assistance was provided by
breast clinic staff for patients who required translation of the questionnaire into their preferred
language or clarification during completion. The study received ethical approval from the Human

Research Ethics Committee of the University of the Witwatersrand (M111121).

The study questionnaire was designed with multidisciplinary involvement from specialists
involved in breast cancer care and included general questions and questions specific to our
patient population. Demographic information included age, race and ethnic background, first
language, marital status, and dependents. Questions on socioeconomic status included
educational background, employment, and work and transport logistics. Women were asked
whether they affiliated with any religion and the frequency of attendance at religious services.
Particular attention was paid to determining participant’s interaction with the world around
them, including confidence in reading and writing, access and use of newspapers, television,
computer, cell phone, and internet, and time spent outside the home. It should be noted that due
to the availability of non-text content in traditional media and online, access to information was

considered separate to literacy.

Finally women were asked to rate their agreement with 22 statements (Figure 1) which
embodied preconceptions pertaining to delays in health-seeking behaviour, based on those
previously described in the literature for breast cancer [18,55,61,100] and HIV for Southern
Africa [53,60] and from their personal experience in our multidisciplinary team. A eleven-point

summative scale was used to quantify responses from strongly disagree to strongly agree.

Analyses
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Frequencies and proportions were used to describe patient characteristics and social
circumstances were categorised (categories found in Table 1 and 2). Health services accessed
were categorised as government or private depending on which facility they attended. Only 8%
of patients in the government hospital have medical insurance (unpublished local data), and this
is predominantly low-cost plans which exclude care in private facilities. No government patients

are treated in the private facility.

Women who were employed by others or considered themselves self-employed (which may be
formal or informal work in South Africa) were compared to women who were either unemployed
or described themselves as retired. After the initial demographic description (Table 1) self-
reported race was then collapsed into black and non-black categories, (non-black including
women who indicated white, indian (asian), coloured (a South African statistical group denoting

a mixed race), and mixed races).

Responses to statements of belief were categorized as agree (scoring 6 or greater out of 10) or
not agree (scoring 5 or below). Two-sided differences of proportions were compared using
Pearson chi2 test. A p-value <0.05 was considered statistically significant. Patient characteristics
were also tested using a correlation matrix, and no strong correlations were observed. As a result,

interaction terms were not included in the analysis.

In order to facilitate analysis, similar attitudes or belief statements were grouped together
(Figure 1) and an average score calculated. Four groups were analysed further. Scores from
beliefs related to cancer as a punishment and external control i.e. this is a curse from God, this is
a curse from others, and this is a punishment - were summed and an average across the three
statements analysed for this “punishment” group. The other three groups were negative outlook
(e.g. “I will die in hospital”), positive outlook (e.g. “I will beat cancer”), and belief in alternative
treatments (i.e. acceptance of non-medical therapies and healing). Women who did not respond
to all statements in a particular group were excluded from that group’s analysis. Myths about
cancer (regarded as factually incorrect) and questions regarding faith in God were not analysed
further, because of ambiguity in the interpretation of these questions or ability to group them

homogeneously for analysis.

Modified Poisson regression with robust error estimation [7] was applied to the data to estimate
the relative risk of agreeing with each of the grouped beliefs according to patient characteristics;
relative risk ratios (RR) and 95% confidence intervals (CI) are presented. Using stepwise
regression, any patient characteristic that was significant at the p<0.10 level in univariate analysis
was included in the multivariate model and multivariate results adjusted (aRR) for the patient

characteristics described above are presented. The choice of stepwise regression allowed for
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inclusion of women in the analysis who did not have complete information (all questions with a

response). All statistical analyses were done in Stata v14 (College Station, Texas).

Results

Two hundred and fifty-nine patients consented to complete the questionnaire. The age range of
participants was 20 to 86 years with a median of 52 years (IQR: 44-62), 49 participants were
categorised as ‘young’ (< 40 years; 18.6%) and 70 participants were classified as ‘older’ (> 60
years; 26.6%). Table 1 shows the demographic characteristics of the participants, and that
approximately two thirds of participants were from the government hospital (64.6%), most were
formally or informally employed (57.0%) and most described themselves as either white (47.2%)
or black (32.2%). A significantly higher percentage of government patients were black at 47.9%

compared to black private patients at 7.6% (p<0.0001)

(Ch4) Table 1. Patient demographic characteristics (n=259)

Characteristic Description Count %
Age <=40 years 47 18.1%
41 to 60 135 52.2%
61 years + 70 27.0%
Hospital sector Government 166 64.1%
Private 93 35.9%
Race Black 82 31.7%
Coloured 20 7.7%
Indian 25 9.7%
White 124 47.9%
Employed, job Yes 149 57.3%
No 83 32.1%
Pensioner (Retired) 16 6.2%

Not reported /missing: Age (n=7); Race (n=8); Employment (n=11)

The social characteristics of participants are summarised in Table 2. Overall the predominant
language spoken was English (62.7%) and was indicated as a first language in 24.4% of black and
75.8% of non-black participants (p<0.0001). English was indicated as either a first or second
language for 93.3%. Self-reported levels of competency in reading and writing were high at 89.5%
and 83.2%, respectively. Cell phone usage was very high (89.7%) and more than half used a
computer (56.0%). Forms of social and informational interaction regularly used by participants
were television (94.0%), newspapers (43.0%) and internet (35.0%). At the time of this study
(2011-2013) most cell phones owned by members in this population would not have been

smartphones with internet or intensive data capability which can be seen in the difference
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between cell phone and internet usage rates. Religious attendance was high with nearly half of all

participants (47.5%) attending services at least once a week.

Beliefs

The frequency of patients expressing agreement or belief (a score of 6 and greater) for each
statement included in the questionnaire is illustrated in Figure 1. Positive statements of outlook
in medical cure and family support were the most commonly believed, followed by beliefs in
alternative treatments, both complementary and faith-based. Least believed were statements

regarding cancer as a punishment or curse either by God or others.
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(Ch4) Table 2. Social characteristics of study participant (n=259)

Characteristic Description Count %
First language English 163 62.9%
Afrikaans 49 18.9%
Tswana 16 6.2%
Zulu 10 3.9%
Other South African 17 6.6%
Education (schooling completed) Primary 60 23.2%
Secondary 115 44.4%
Tertiary 67 25.9%
Reading Very confident 131 50.6%
Quite confident 102 39.4%
Not confident 12 4.6%
Writing Very confident 149 57.5%
Quite confident 66 25.5%
Not confident 19 7.3%
Use a computer Every day 93 35.9%
Once a week 10 3.8%
Occasionally 37 14.3%
No / None 108 41.7%
Have cell phone Yes 233 90.0%
No 10 3.9%
Access internet Every day 80 30.9%
Once a week 11 4.2%
Occasionally 39 15.1%
No 119 45.9%
Read newspaper Every day 54 20.8%
Weekly 56 21.6%
Occasionally 109 42.1%
No 24 9.1%
Have television More than 2 televisions 37 14.3%
2 televisions 77 29.7%
1 television 129 49.8%
No television 7 2.7%
Religion Christian 205 79.2%
Muslim 20 7.7%
Hindu 5 1.9%
Other, Believe in God 1 0.4%
Attend religious services More than weekly 41 15.6%
Weekly 84 31.9%
Special occasions 90 34.2%

Not reported /missing: First language (n=4); Education (n=17); Reading confidence (n=14); Writing
confidence (n=25); Computer use (n=11); Cellphone (n=16); Internet (n=10); Newspaper (n=16);
Television (n=9); Religion (n=28); Attendance religious (n=25)
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This cancer is a punishment

Canceras a

This is a curse from others punishment
This is a curse from God
People are cured of cancer using altermative therapies

Many ways, not just medicine and surgery, to cure cancer 3::;_"“?:;
Cancer can be cured through traditional healing
People with cancer die when they go to hospital
| would rather die than lose my breast :::g:::g

t is batter to die with a breast than be less than a whole woman

| can baat cancar
| can lock after myself
My family will support ma

Cancer can be cured Positive
outlook
Beating cancer comes first in my life
Cancar will kil me (disagree)
My faith in God will heal me Eaith in God
Prayer and faith alone will heal me
Cancar is caught from others
Only old women gat cancer
Doctor will leave me without breast Myths
I have no family risk so shouldn't have cancer
| can't afford to get cancar
T T T T T T
0 20 40 &0 a0 100

Percentage of respondants agreeing to statement
*Agreemeant to each statoment is 6 or greater on scale 0-10 (n=259)

(Ch4) Figure 1 Proportion of respondents agreeing to the statements of beliefs
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(Ch4) Figure 2 Relative risk of belief statement groups, adjusted and unadjusted

Fig. 2a Believing cancer is a punishment or curse (n=220)
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Englich first language
conficent reader and writer
newspaper reader
internet user
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public hospital
secondary education
black
age 61 or clder
age 40 or younger
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English first language
confident reader and writer
newspaper readar
internet user
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secondary education
black
age 61 or clder

age 40 or younger

Fig. 2b Belief in alternative treatment methods for cancer (n=176)

Fig. 2c Holding negative beliefs and outlook (n= 215)

Fig. 2d Holding positive beliefs and outlook (n=185)

Multivariate adjusted for factors significant at p<0.10 in univariate: (2a) age category, black race, internet user,
newspaper reader, confident reader and writer, English as first language. (2b) black race, government hospital, regular
attendance at religious services. (2c) black race, secondary education, internet user, newspaper reader, confident reader
and writer, English as first language. (2d) black race, secondary education, government hospital, reqular attendance at

religious services
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Cancer as a punishment or curse

The relative risk of believing cancer to be a curse or punishment was uniformly higher in black
compared to non-black women (RR: 6.85, 95%CI: 1.41-33.21), however confidence intervals
were wide and the mean score for black women was less than 2. Figure 2a shows these relative
risks both for the unadjusted and adjusted analysis. Religious belief with regular attendance (RR:
0.90, 95%CI: 0.21-3.93), attending the government hospital (RR: 5.01, 95%CI: 0.63-39.55), and
secondary or higher education (RR: 0.38, 95%CI: 0.09-1.67) were not associated with the belief
of cancer as a punishment in the univariate model and therefore were not included in the adjusted
model. When adjusting for age and information access (by newspaper, internet and confidence in
reading and writing), black race was no longer a statistically significant predictor of the belief of
cancer as a punishment (aRR: 3.77,95%CI: 1.00-14.27). Access to information was protective, for
example internet users were 88% less likely to believe that cancer was a punishment or curse
(aRR: 0.12, 95%CI: 0.02-0.99). Young patients (age <40) were significantly less likely to believe

cancer to be a curse or punishment.
Alternative treatment methods

Beliefs in at least one statement of alternative treatment methods was present in 48.4% of the
overall sample of patients and across the grouped statements of alternative treatments 21.2%
indicated an average score of 6 and greater. Figure 2b illustrates that participants from the
government hospital were twice as likely to believe in alternative treatments other than medicine
and surgery (RR: 2.25,95%CI: 1.18-4.30). Women who said they regularly read newspapers were
less likely to agree with statements about alternative treatments (aRR: 0.51, 95%CI: 0.27-0.96).
This effect was not further mitigated by access to the internet, nor changed by confidence in
reading or writing. Although government hospital use was also associated with beliefs in
alternative, faith-based and traditional medicines, the effect was not statistically significant in
multivariate analysis (p-value=0.086; aRR: 1.95, 95%CI: 0.91-4.20). Black race and regular
attendance at religious services were considered in the multivariate model but were no longer
statistically significant for alternative treatments (aRR: 1.33, 95%CI: 0.74-2.39 and aRR: 1.70,
95%CI: 0.89-3.23, respectively). Age categories were not statistically significant predictors of

beliefs in alternative treatments in the univariate analysis.
Negative statements of death and disfigurement

Black participants were far more likely to view their disease negatively on initial analysis, with
belief that it is better to die with a breast than be less than a whole woman, they would rather die
than lose a breast, or that people with cancer die when they go to hospital (RR: 11.57, 95%CI:

1.37-97.69, Figure 2c). These beliefs were considerably mitigated by education, information
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access and confidence in reading and writing so that the effect of race was no longer statistically
significant in the adjusted analysis (aRR: 3.55, 95%CI: 0.21 - 59.95). Reading a newspaper (RR:
0.11, 95%CI: 0.02-0.50; aRR: 0.29, 95%CI: 0.05-1.54) and internet use were protective against
the negative beliefs of cancer. In particular internet use (aRR: 0.00, 95%CI: 0.00 - 0.00) was the
most protective against the negative beliefs of cancer and remained statistically significant in

multivariate analysis, irrespective of age and race.
Positive statements of cancer cure

In contrast, 90.3% agreed with positive statements about surviving and beating cancer. The
relationship of positive beliefs alone to social and demographic characteristics is illustrated in
Figure 2d. There was very little variance in different groups, displaying a universality of opinion.
Whilst negative opinions were found more commonly in black participants and those attending
the government hospital, positive expressions of cure and beating cancer were found equally in
all women despite their different social, economic and religious characteristics. Race, secondary
education, government hospital, and regular religious attendance were considered in the
adjusted model; no characteristic was a statistically significant predictor of the grouped positive

beliefs.

Discussion

Women diagnosed with breast cancer had a positive attitude towards breast cancer believing
cure possible and support available. These beliefs were universally shared by women of all races,
education and income. Further to this, whilst the expression of negative beliefs of dying in
hospital and losing the breast were present, their effect was mitigated by education and
information access in all racial and socioeconomic groups. Previous studies of attitudes to breast
cancer in LMICs have shown high rates of negative beliefs [101-106]. These study findings
provide some evidence to indicate that improving education levels and increasing patients access
to (correct, trustworthy) information may assisting in moderating negative beliefs and attitudes
of having breast cancer. This study also supports the assertion that race is not necessarily an
important independent factor in patients’ access or attitudes to care, but rather a proxy for

socioeconomic or educational disparities [107].

Society’s and patients’ attitudes towards cancer are important. Surprisingly there is scarce
literature addressing a woman'’s attitude of having the disease in Southern Africa. Most studies in
LMICs have addressed attitudes towards screening, prevention and access in under-served
populations, however, studies addressing concepts around causation and outcomes are
underrepresented. It is important, however, to address this issue because not only do a woman's

attitude towards her disease affect compliance to biomedical care [104,108,109], they may also
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address her likelihood to attend early for investigation of symptoms, and encourage others in her
community to attend. How we can change a woman'’s attitude towards treatments and outcomes
is as important (if not more so) as addressing screening in countries where population screening
is unlikely to be achieved in the next few years, because it could be an effective method of

improving the proportion of women presenting with earlier stages of the disease.

Although a convenience sample, we believe that the demographic mix of patients here was
representative of those attending for breast cancer care in our environment. Most of our patients
were under 60 years and nearly one-fifth of cancers were in young women; the equivalent figure
from the SEER database in the USA is <12% under the age of 45 and a median age of 61 at
diagnosis [71]. The large proportion of patients with English as a first or second language and
confidently literate was more indicative of the urban population surrounding the hospitals.
Whilst this may be different to more rural parts of the country, the high rate of cell phone usage
and internet access has become more prevalent across all areas in the last five years, with 34% of

South African adults owning a smartphone with access to the internet [110].

As Africa becomes more connected technologically, there has been a surge in medical
communication capacity (characterised as eHealth and mHealth technology, along with social
media awareness and advocacy) serving to bring some quality of information access to different
populations. Nine of every 10 South African adults own a cell phone [110]. In this study, access to
the internet was protective against the beliefs of an external malevolent force in cancer causation,

and cancer as a punishment from God or from others.

Increasingly mHealth is being used as a platform for health information and education amongst
young people in South Africa and has been useful in modifying health behaviour [90], and
improving patient-motivated healthcare [89]. Improving the message of breast awareness in
social media, and the layering of breast cancer education through multiple platforms from
traditional print or advert based campaigns to TV and radio soap-operas [87] and celebrity
survivors, helps to tailor education appealing to different generations and cross-sections of
society [88]. Access to information mitigated against the negative statements of belief. Some of
this effect was lost in the multivariate analysis however, recognizing the complex interplay of

differing socioeconomic factors that contribute to these beliefs [35, 104, 107, 111].

Interestingly although there was a small number of non-Christian believers amongst the
participants, adherents to all religions were equally believing of cancer as a punishment from
their god. These findings confirm recent anthropological work in this environment, that women
with breast cancer possess a commonality of beliefs regarding ‘god’, social support, and

biomedical faith/scepticism independent of culture or race [112]. This commonality was also
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seen in positive and negative attitudes to their disease. Whilst over 90% of patients agreed with
the positive statements of survival and support, some women (less than 10%) expressed the
opposed negative views of dying and a loss of womanhood. In the multivariate analysis, both
these positive and negative attitudes were held in all groups with little demographic
differentiation between them. Whether this is confined to those sampled or a reflection of more
positive attitudes held generally in the popular media in South Africa about the outcomes about
cancer [88,113], the scarcity of negative opinions contradicts the notion that women, even when

presenting late, are passive recipients of their disease and subsequent treatment.

Nearly half of all patients agreed with at least one statement that cancer could be cured with non-
biomedical management. These beliefs were not well mitigated by literacy nor access to
information but were also unaffected by race. Although other studies in Africa document a
preferential engagement of traditional African healers above or alongside medical care, here
when comparing different racial groups, there is a shared willingness to explore non-biomedical
treatment equally in all groups. What is not clear from this study is whether the methods of cure
considered are similar or differ according to other individual characteristics. The authors
frequently experience patients considering choices of traditional African healers, ‘western’
vitamin remedies and ‘eastern’ traditional medicine according to each patient’s own experiences

and beliefs.

There are some limitations to this study. The beliefs and attitudes described cannot be
generalised easily and in addition, willingness to participate in empirical research may serve as
bias, in that these women may also be more willing to accept the scientific model of disease as
part of their beliefs. Studies of any disease rely on participants who have been diagnosed, and
therefore have reached some level of diagnostic medical care. It remains impossible to identify or
know the attitudes of patients with breast cancer who never sought care before death. The
absence of population-based screening means that few cancers are discovered without express
help-seeking behaviour. However, many of the patients presented with advanced and very
locally-advanced breast cancer, and therefore represents a good cross-section of the disease

process, biased more towards locally-advanced patients, if at all, rather than early-stage disease.

The study was carried out anonymously and was not linked to patient’s medical records due to
local limitations of record keeping and follow-up, therefore it is not possible to compare beliefs
in this group and link it to stage. The study sites were both breast (surgical) oncology clinics
however, with patients attending with the aim of surgical curative intent with neo- or adjuvant
chemotherapy and radiation, with approximately 50% presenting in stage 1 or 2 and less than

10% with metastatic disease [99].
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In conclusion, within this diverse population of South African breast cancer patients most beliefs
and attitudes towards cancer were relatively homogeneous, with little independent racial or
socioeconomic variations. Strong mitigations of negative beliefs in patients, both towards their
disease and the cause as a punishment, were achieved through access to information, and
confidence in literacy. However, access to information also increased the likelihood that patients
would have beliefs of non-biomedical methods of cancer care, and this should be considered when
encouraging patients to access information about breast cancer, particularly through new media.
Further understanding of patients’ attitudes and beliefs remain important in providing treatment

and support in breast cancer care.
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Chapter 5: Delay to diagnosis and breast cancer stage in an urban

South African breast clinic.

Reference: Rayne S, Schnippel K, Kruger D, Benn C, Firnhaber C Delay to diagnosis and breast
cancer stage in an urban South African breast clinic South African Medical Journal In press

At the time of this thesis submission, Paper 3 was accepted for publication in South African Medical Journal.
For the purposes of this thesis the published paper is presented here using the sections and layout prescribed
by the journal. The article has been reformatted to match the thesis style as prescribed by the university with
combined references for clarity. See Appendix A3 for a PDF version of the submitted article.

Introduction

Breast cancer is the most common cancer in women in most low- and middle-income countries
(LMIC), including South Africa where it is the most common cancer histologically diagnosed in
women, giving a lifetime risk of one in 26 [70], and occurring as cause of death in at least 0.9% of
all mortality in 2015 [12]. Despite having a good overall prognosis in comparison to other cancers
with an 84-89% survival rate at five years reported in high-income countries, in LMICs these rates
are substantially lower and a majority of women diagnosed with breast cancer will succumb to
the disease. Mortality rates at five years of 47% in South Africa and 86.4% in Mali have been
reported [114]. This high diagnosis-to-mortality ratio could be attributable to the late stage at
presentation, as reported in most literature from LMICs, and this, in turn, would subsequently

affect prognosis irrespective of the care available.

In South Africa, the Department of Health has recently launched a National Breast Cancer
Policy[115], outlining standards to which healthcare providers should adhere when providing
care. Many of the standards and publicity around the policy has focused on cancer care provision
through better therapeutic modalities, such as geographical access to chemotherapy and novel
monoclonal antibody therapies [116]. However, in addition to ensuring breast cancer care
provision at tertiary services, ensuring access to early diagnosis and recognition of disease are
equally, if not of increased importance. Where resources are limited, many expensive modalities

of care may be avoided with prompt presentation and early diagnosis.

Whilst small studies from different parts of the world suggest that patient-related delay to care is
common [101,104,106,117,118], the characteristics of delay, and its relationship to stage of
breast cancer presentation is still poorly documented, especially in southern Africa. Older studies
have cited fear of mastectomy and adherence to traditional healing as causes of delay
[47,106,119], however more recent studies and systematic reviews show links between extremes

of age (the youngest and oldest patients being most affected), marital status, education and
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income as being of most importance [120]. South Africa is a middle-income country where open-
access tertiary hospitals can provide care but where deep-rooted inequities may prevent access
to all of the population. This study was designed to define the relationship between socio-
economic characteristics of patients seeking care at a tertiary specialist clinic and describe where
patient-related delays occur and how this relates to stage at presentation, which will ultimately

have an implication on treatment requirements and survival.

Methods

This study was conducted in one of the few specialist breast care clinics in South Africa, where an
open-access system allows all patients to attend for breast examination and investigation. The
format of this clinic and spectrum of disease has been previously described [121], and the clinic

currently diagnoses and manages more than 300 new diagnoses of breast cancer per year.

Over a 14-month period from January 2016, all patients who received a new breast cancer
diagnosis were approached during their post-result counselling by a clinician to participate in the
study. After written consent was obtained, they were asked, or completed themselves, a
previously-piloted questionnaire regarding their demographics, socio-economic situation,
education, and self-described ability to access care [122]. Participants were asked to quantify how
long it took them to acknowledge or disclose a breast symptom once noticed, from that point how
long to visit any health facility, and from that point how long until attend the open-access breast
care clinic for diagnosis. Each of two research assistants involved in participant recruitment were
fluentin at least two languages, and assistance was sought from other staff members to allow the
participant to complete the questionnaire in a language most comfortable for them, through
immediate verbal translation. The results of the questionnaire were linked via study number to
the patient’s clinical stage at presentation, as documented by the diagnosing breast specialist
surgeon. Ethical approval was received from the Human Research Ethics Committee of the

University of the Witwatersrand (M111121).

The data were collected using REDCap (hosted by the University of the Witwatersrand) to enter
and manage the data [123] and all statistical analyses were done in Stata v13.1 (College Station,
Texas). Patients’ characteristics were described using frequencies and proportions, and age was
categorised as under 45 years or 45 years and older. Marital status was categorised as either
married or unmarried, the latter of which included participants who were single, divorced or
widowed. Education was categorised according to the highest level of formal schooling obtained:
completed primary schooling, completed secondary schooling or matriculation from school with

or without qualifications above that.
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Participants who indicated at least some difficulty with transportation or taking time from work
were compared with those that did not. Fear regarding missing an appointment or required
attendance at the hospital due to work, money or transport were indicated on a four-category
Likert scale (from strongly agree to strongly disagree) and those who expressed some fear (agree
or strongly agree) were compared to those who did not express any fear. Time to presentation
was comprised of time taken to acknowledge symptom(s) (T-Ack), time to seek healthcare
services (T-HS) and time taken to attend a breast care clinic (T-BCC). To facilitate responses,
participants were offered categories of less than 1 week, 1 week - 1 month, 1-6 months, 6-12
months, or greater than 1 year. To facilitate summation and analysis of the total delay
numerically, these were then converted into total days of delay which was created by taking the
minimum time for each response, e.g. if <1 week = 1 day, 1 week- 1m = 8 days, 1m-6m = 31 days,

6m-1y= 182 days and >1yr = 366 days.

Clinical stage at presentation was described using the “TNM” classification (8th Edition) [124] and
stage was determined. For further determination of patients by clinical stage, it was then
categorised into early (stage 1 to stage 2a) and locally advanced (stage 2b to stage 3c). For
determination of delay by stage, patients with stage 0 were excluded because of the relationship
with screening, rather than clinically detected disease in this group. Stage 4 was also excluded
because these patients commonly follow a route to medical oncological care that may bypass a
surgical clinic. Two-sided differences of proportions were compared using Pearson chi? test.
Categorized delay was compared using ordinal logit. A p-value <0.05 was considered statistically

significant.

Results

Over 14 months from January 2016 to February 2017, 352 patients received a new diagnosis of
breast cancer. A total of 252 patients with newly-diagnosed stage 1-3 breast cancer completed
the questionnaire, giving a response rate of 71.6%. Median age was 55 years (IQR 44-65), with
59 under 45 years (26.5%). Stage was recorded in 232 patients (92.1%) with stage at
presentation as Stage 1, 36 (15.5%); Stage 2, 66 (28.5%); Stage 3, 130 (56.0%). Nearly one third
of all patients presented with T4 cancer (either T4d inflammatory (6.1%) or involving skin above
or muscle below (24.3%)). When categorised, it was found that only 32.3% of patients presented

with early-stage breast cancer.

Key demographics, presented according to early or advanced stage at diagnosis, are presented in
Table 1. There were very few relationships between any patient-reported fears or socio-economic
characteristics and the stage of disease, however self-reported transport difficulties (p=0.011)

and having a cell phone contract (p=0.035) were significantly associated with locally-advanced
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disease at presentation. Total delay to present at the breast clinic was statistically associated with

locally advanced stage at presentation (p=0.021).

(Ch5) Table 1 Patient characteristics by stage, row proportions and p-value @

Description Stage at presentation
Early Locally advanced  p-value®

(1-2a) (2b-3c)
All participants 75 (32.3%) 157 (67.7%)
Age (n=223)
<45 years 14 (23.7%) 45 (76.3%) 0.072
45 years+ 60 (36.6%) 104 (63.4%)
Marital status (n=222)
Married or in relationship 38 (34.6%) 72 (65.5%) 0.601
Not in relationship 35 (31.3%) 77 (68.8%)
Education (n=218)
Only primary school 21 (30.4%) 48 (69.6%) 0.516
Secondary school or above 52 (34.9%) 97 (65.1%)
Family history
Breast cancer in close family 6 (28.6%) 15 (71.4%) 0.733
No breast cancer in family 67 (32.2%) 141 (67.8%)
Dependants (n=199)
No dependants 17 (32.7%) 35 (67.3%) 0.936
1 to 3 dependants 22 (34.9%) 41 (65.1%)
More than 3 27 (32.1%) 57 (67.9%)
Cell phone (n=205)
Contract (billed) 6 (17.7%) 28 (82.4%) 0.035
Airtime top-up 62 (36.3%) 109 (63.7%)
Internet use (n=219)
None 51 (35.9%) 91 (64.1%) 0.133
Occasionally or daily 20 (26.0%) 57 (74.0%)
Employment status (n=221)
Unemployed, piece work, student or retired 55 (34.8%) 103 (65.2%) 0.262
Employed, job 17 (27.0%) 46 (73.0%)
Transport to breast clinic (n=219)
Not difficult 63 (37.3%) 106 (62.7%) 0.011
Burdensome 9 (18.0%) 41 (82.0%)
Travel to breast clinic (n=218)
< 30 minutes 12 (30.8%) 27 (69.2%) 0.790
30 minutes to 1 hour 26 (35.1%) 73 (69.5%)
1 to 4 hours 26 (35.1%) 48 (64.9%)
Fears about missing appointments
Due to work (n=143) 10 (33.3%) 20 (66.7%) 0.732
Due to transport (n=213) 16 (25.4%) 47 (74.6%) 0.133
Due to money (n=213) 25 (27.5%) 66 (72.5%) 0.185
Due to family obligations (n=207) 19 (40.4%) 28 (59.6%) 0.179
Total delay to presentation at breast clinic (n=206)
< 1 month 16 (43.2%) 21 (56.8%) 0.021
1 to 6 months 23 (30.3%) 53 (69.7%)
6 to 12 months 18 (42.9%) 24 (57.1%)
> 1year 3(11.1%) 24 (88.9%)
Delay to acknowledgement (n=206)
<1 week 23 (34.3%) 44 (65.7%) 0.296
<1 month 17 (40.5%) 25 (59.5%)
1 to 6 months 15 (29.4%) 36 (70,6%)
> 6 months 10 (22.2%0 35 (77.8%)

Delay to any health facility (n=206)



<1 week 19 (35.9%) 34 (64.2%) 0.361

<1 month 29 (36.4%) 53 (64.6%)

1 to 6 months 11 (22.0%) 39 (78.0%)

> 6 months 6 (28.6%) 15 (71.4%)

Delay to specialist breast clinic (n=206)

<1 week 34 (34.0%) 66 (66.0%) 0.257
<1 month 21 (35.0%) 39 (65.0%)

1 to 6 months 12 (32.4%) 25 (67.6%)

> 6 months 2 (11.1%) 16 (88.9%)

*p-values calculated using Pearson chi? difference of proportions. Statistically significant values of
p<0.05 are bolded.

Self-reported median delay (IQR) to presentation at a breast unit was 2 months (1 to 7 months)
after noticing a symptom. Total delay differed by whether the patient was diagnosed with early
stage (1.5 months, IQR: <1 month to 6 months) compared to 2.5 months for participants
diagnosed as locally advanced stage (IQR: 1 to 7 months). When the data on this delay was
separated out and analysed, most of the delay occurred during the period between a woman
acknowledging a problem and attending a health service and this delay had a median (IQR) of 1
week (1 day to 1 month) in early stage and 1 month (1 day to 3 months) in locally advanced breast
cancer. The least delay was between attending a health service and presenting at the specialist
breast care clinic: median (IQR) of 1 week (1 day to 1 month) in early stage versus 1 month (1
week to 1 month) in locally advanced disease with 75.0% of all study participants attending

within 1 month (early stage 79.7%; locally advanced 72.1%).

The relationship of each part of the delay to stage of disease is indicated in Figure 1, with total
delay for comparison. This shows that, whilst there is a person-by-person variation in timeline to
care, patients with early stage disease tend to attend each part of their pathway more timeously.
The most notable difference between patients with early and locally advanced disease was in time
to acknowledging a symptom (T-Ack), where time to healthcare services (T-HS) and time to

specialist care (T-BCC) were similar (Figure 14, 1B and 1C, respectively).
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Time from symptom to acknowledgement Time from acknowledgement to any health facility

Proportion of women
0.00 0.20 0.40 0.60 0.80 1.00

Proportion of women
0.00 0.20 0.40 0.60 0.80 1.00

T T T T T T
1 month & months 1 year 1 month & months 1 year

early —— locally advanced —— early — locally advanced

Time from any health facility to breast clinic Total time from symptom to breast clinic

Proportion of women
0.00 0.20 040 0.60 0.80 1.00

Proportion of women
0.00 0.20 040 0.60 0.80 1.00

T T T T T T T
Tmonth 6 months 1 year 1 month 6 months 1 year 1.5 years

‘— early —— locally advanced — early —— locally advanced

(Ch5) Figure 1 Delay to presentation in early and locally advanced patients

A: Time to acknowledging a symptom (T-Ack), B: time to healthcare services (T-HS), C: Time to specialist care
(T-BCC), D: Total time to presentation (T-Tot)

Similar to the analysis by stage, there were few patient characteristics associated with increased
total delay (full results shown in Supplementary Tables S1 & S2); only travel time to hospital was
found to be statistically significant (p<0.001). When delay was separated into its three
constituents, lack of internet access was associated with delay to acknowledging a breast
symptom (p=0.051). Having someone in the family with breast cancer was also associated with
delay more than 6 months in acknowledging breast symptoms (p=0.028). Fear of missing work
due to appointments was associated to delay to accessing any healthcare services (p=0.04). This
delay in accessing healthcare services was also significantly more likely in patients with a low

education (up to Grade 7) (p=0.008).

Discussion

This study was designed to evaluate the pre-diagnostic timeline of patients newly diagnosed with
breast cancer in this urban specialist breast clinic. We aimed to determine the relationship
between delay to definitive breast cancer diagnosis, stage of disease at presentation and the

socio-economic characteristics which have previously been described as risk factors for delay to
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care in other resource-limited settings. We expected to reproduce the findings that delay was
related to stage, and that both delay and stage would be related to some of the common risk
factors for inequitable access to care seen in our environment, namely low income, low education,
insecure job circumstances and poor access to transport and money. The significant relationship
of a cell phone contract (as opposed to top-up, indicating a more financially secure population)

with locally-advanced disease was an unexpected finding that requires more investigation.

In this study a heterogenous group of newly-diagnosed participants was identified with few
characteristics that defined them as at risk of presenting with locally-advanced disease. However,
it is worth pointing out some of the characteristics that do make breast cancer a particular
problem in our environment. More than a quarter of the newly diagnosed patients were patients
under 45 years. This has been a consistent finding in breast cancer studies in SA [12, 125] and
may be a result of bias due to a younger overall population in SA, a younger population in this
urban sample, or absence in this SA sample of the more biologically indolent cancers detected by
screening older women in high-income settings. This is a younger cohort of women at risk of the
disease than may be expected by healthcare practitioners, who may not consider a breast cancer
diagnosis possible or likely. Studies of provider-associated delays cite a lack of knowledge of
breast cancer symptoms amongst providers with inappropriate reassurance [118,125,126]

which could delay onward referral, specifically in younger patients.

Two thirds of participants presented with a locally-advanced breast cancer (Stage 2a - 3c) with
disease in both the breast and axilla with a high-risk of systemic micro-metastatic disease. Almost
all of these patients would require multi-modality therapy, with chemotherapy, surgery and
radiation all indicated [128]. This highlights the fact that late presentation in breast cancer is not
only a crisis for the patient, but also for the healthcare system. The earlier the cancer is diagnosed,
the less likely that expensive and heavily under-resourced therapies such as radiation would be
required. One quarter of all participants presented with a tumour that was ulcerating or fixed to
the skin and surrounding tissues, however there was no relationship between this finding and

any self-reported delay.

Many studies in sub-Saharan Africa have described significant delays to presentation
[50,101,118,120,125,128-130]. In this study, the average time to presentation was two months
from time of noticing any symptoms, which is a shorter time than in many other African studies,
where delay can be measured in years, but comparable to study groups from urban populations
in other upper-middle income countries worldwide. In Malaysia, 56% of patients presented over
three months [105], in Brazil 70% were over three months [132], and in Mexico 73.7% were over
three months [133]. The only outlier to this group was in Thailand [32], where only 17% of

patients presented after three months. However, this study of tertiary facilities in northern
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Thailand showed that 88% of all patients had a first consultation with a doctor, and for 89% of all
patients this was within a hospital, thereby lessening the patient-related access issues of multiple
visits, which can slow the progress of a patient through many tiers of the healthcare service
towards tertiary or definitive care [121]. In our study, the least delay in both early and locally-
advanced patients was seen between attending any healthcare services and attending the
specialist clinic, with over 75% seen within one month, which confirms the improved accessibility

of open-access care.

The limitations to this study should be acknowledged. Many patients with breast cancer may not
present until the very latest stages, where palliation is appropriate and up-referral for
interventional therapy is decided against. Lack of a comprehensive screening program also means
that most breast cancer is detected after a clinical symptom, which will predispose toward a later
stage. There may be women, even in the urban environs, who may never reach the specialist
clinic despite open-access facilities. It is notoriously hard to characterise these women, but it can
only be assumed that those women are more likely to have late stage disease (indeed end-stage
disease) and have the longest time to presentation. This is an important source of selection bias
in this current study, but one that is difficult to overcome. Additionally, some women may not
recollect well their first acknowledgment of symptoms, or time taken to attend for care. This
would be likely to affect all women equally however and would have less of an effect on the

comparison of stage and time to presentation.

Whether these results from an urban tertiary centre are generalisable more widely in in South
Africa, particularly in more rural areas is uncertain. South Africa is increasingly urbanising and
the populations in urban centres are growing. These populations tend to be younger and may
share many of the characteristics of this study population. In most of the main cities in South
Africa there is access to tertiary breast cancer services, and therefore our findings can inform
other clinicians as to the characteristics of their patients, and directions for future research
around access to breast cancer care. It can also highlight to government the importance of a multi-
modal method of improving cancer care, addressing education and awareness, but also opening

up access to care to facilitate early diagnosis.

Conclusion

Despite an increase in breast cancer awareness in South Africa and the recent National Breast
Cancer Policy, two thirds of patients presented with locally-advanced breast cancer. Whilst
women with transport and work fears were more likely to present with locally-advanced disease,
few socio-economic characteristics that could identify those at risk of delay to presentation. Most
women delayed longer than recommended in both seeking any care and attending specialist

breast care. Although time to acknowledge a symptom held the most delay, the reduction in time
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to specialist care in these circumstances supports the availability of open-access care to facilitate

access to care once symptoms are recognised.

(Ch 5) Supplemental Table S1 Patient characteristics by total delay to breast clinic, row
proportions and p-value @ (n=252)

Description Total delay to breast clinic

<1 month 1-6 months >6 months p-value
All women 41 (20.8%) 82 (41.6%) 74 (37.6%)
Age (n=186)
<45 years 11 (20.8%) 19 (35.9%) 23 (43.4%) 0.521
45 years+ 30 (22.6%) 57 (42.9%) 46 (34.6%)
Marital status (n=222)
Married or in relationship 24 (25.8%) 38 (40.9%) 31 (33.3% 0.229
Not in relationship 17 (16.5%) 43 (41.8%) 43 (41.8%)
Education (n=218)
Only primary school 29 (21.2%) 53 (38.7%) 55 (40.2%) 0.524
Secondary school or above 11 (19.3%) 27 (47.4%) 19 (33.3%)
Family history
Breast cancer in close family 3(16.7%) 5 (27.8%) 10 (55.6%) 0.284
No breast cancer in family 38 (21.7%) 73 (41.7%) 64 (36.6%)
Dependants (n=199)
No dependants 7 (14.6%) 24 (50.0%) 17 (35.4%) 0.304
1 to 3 dependants 15 (27.3%) 23 (41.8%) 17 (30.9%)
More than 3 16 (21.6%) 26 (35.1%) 32 (43.2%)
Cell phone (n=205)
Contract (billed) 3(11.1%) 13 (48.2%) 11 (40.7%) 0.326
Airtime top-up 38 (23.6%) 62 (38.5%) 61 (37.9%)
Internet use (n=219)
None 27 (21.8%) 53 (42.7%) 44 (35.5%) 0.728
Occasionally or daily 14 (19.2%) 29 (39.7%) 30 (41.1%)
Employment status (n=221)
Unemployed, piece work, student or 28 (20.4%) 55 (40.2%) 54 (39.4%) 0.626
retired
Employed, job 13 (22.0%) 27 (45.7%) 19 (32.2%)
Transport to hospital (n=219)
Not difficult 35 (23.0%) 60 (39.5%) 57 (37.5%) 0.192
Burdensome 5(11.9%) 22 (52.4%) 15 (35.7%)
Travel to hospital (n=218)
< 30 minutes 16 (45.7%) 6 (17.1%) 13 (37.1%) <0.001
30 minutes to 1 hour 18 (18.6%) 46 (47.4%) 33 (34.0%)
1 to 4 hours 7 (11.1%) 30 (47.6%) 26 (41.3%)
Fears about missing appointments
Due to work (n=135) 5 (17.8%) 11 (39.3%) 12 (42.9%) 0.663
Due to transport (n=192) 11 (19.3%) 24 (42.1%) 22 (38.6%) 0.967
Due to money (n=192) 16 (19.5%) 37 (45.1%) 29 (35.4%) 0.774
Due to family obligations (n=188) 10 (22.7%) 18 (40.9%) 16 (36.4%) 0.892

a p-values calculated using Pearson chi2 difference of proportions. Statistically significant values of p<0.05 are
bolded.
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(Ch 5) Supplemental Table S2 Patient characteristics by delay in acknowledging symptoms,

row proportions and p-value (n=252)

Description Delay to acknowledging symptoms

<1 month 1 to 6 months 6+ months p-value
All participants 118 (53.2%) 55 (24.8%) 49 (22.1%)
Age (n=210)
<45 years 30 (50.9%) 14 (23.7%) 15 (25.4%) 0.849
45 years+ 79 (52.3%) 39 (25.8%) 33 (21.9%)
Marital status (n=221)
Married or in relationship 60 (57.1%) 27 (25.7%) 18 (17.1%) 0.223
Not in relationship 57 (49.1%) 28 (24.1%) 31 (26.7%)
Education (n=218)
Only primary school 41 (60.3%) 14 (20.6%) 13 (19.1%) 0.344
Secondary school or above 74 (49.7%0 40 (26.9%) 35 (23.5%)
Family history (n=217)
Breast cancer in close family 10 (43.5%) 3(13.0%) 10 (43.5%) 0.028
No breast cancer in family 106 (54.6%) 50 (25.8%) 38 (19.6%)
Dependants (n=201)
No dependants 24 (46.2%) 17 (32.7%) 11 (21.2%) 0.222
1 to 3 dependants 39 (60.0%) 16 (24.6%) 10 (15.4%)
More than 3 48 (57.1%) 15(17.9%) 21 (25.0%)
Cell phone (n=205)
Contract (billed) 14 (43.8%) 9 (28.1%) 9 (28.1%) 0.441
Airtime top-up 96 (55.5%) 42 (24.3%) 35 (20.2%)
Internet use (n=219)
None 82 (58.6%) 28 (20.0%) 30 (21.4%) 0.051
Occasionally or daily 35 (44.3%) 27 (34.2%) 17 (21.5%)
Employment status (n=220)
Unemployed, piece work, student or 83 (54.3%) 36 (23.5%) 34 (22.2%) 0.725
retired
Employed, job 35 (52.2%) 19 (28.4%) 13 (19.4%)
Transport to breast clinic (n=219)
Not difficult 86 (50.3%) 46 (26.9%) 39 (22.8%) 0.161
Burdensome 31 (66.0%) 9 (19.2%) 7 (14.9%)
Travel to breast clinic (n=218)
< 30 minutes 23 (57.5%) 6 (15.0%) 11 (27.5%) 0.343
30 minutes to 1 hour 52 (50.0%) 32 (30.8%) 20 (19.2%)
1to 4 hours 42 (56.0%) 17 (22.7%) 16 (21.3%)
Fears about missing appointments
Due to work (n=149) 15 (46.9%) 8 (25.0%) 9 (28.1%) 0.497
Due to transport (n=214) 37 (58.7%) 13 (20.6%) 13 (20.6%) 0.528
Due to money (n=213) 46 (49.5%) 27 (29.0%) 20 (21.5%) 0.526
Due to family obligations (n=207) 27 (58.7%) 11 (23.9%) 8 (17.4%) 0.693

a p-values calculated using Pearson chi2 difference of proportions. Statistically significant values of p<0.05 are
bolded.
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Chapter 6: The effect of beliefs about breast cancer on stage and delay
to presentation: Results from a prospective study in urban South

Africa.

Reference: Rayne S, Schnippel K, Grover S, Kruger D, Benn C, Firnhaber C The effect of beliefs
about breast cancer on stage and delay to presentation: Results from a prospective study in urban
South Africa. Submitted to South African Journal of Surgery In press

At the time of this thesis submission, Paper 4 was published in South African Journal of Surgery. For the
purposes of this thesis the published paper is presented here using the sections and layout prescribed by the

journal. The article has been reformatted to match the thesis style as prescribed by the university with
combined references for clarity. See Appendix A4 for a PDF version of the submitted article.

Background

Breast cancer is the most common cancer to affect women in South Africa. Whilst the lifetime risk
is lower than in high-income countries [12], outcomes are worse with reduced survival. This poor
ratio of diagnosis to survival is often linked to difficulty in accessing care and poor availability of
treatment options after diagnosis [10,132-134]. Screening and early diagnosis are limited and
patients commonly present with advanced stage of disease limiting their outcomes despite
treatment. Commonly cited or implied reasons for late diagnosis are often related in the
literature to delay to care, both patient related delay, and provider (or system) delays. A delay of
more than three months to presentation has been associated with more advanced breast cancer
at diagnosis and decreased survival [16] however most studies from low- and middle-income
countries (LMICs) indicate that the average delay exceeds this time. In countries of similar upper-
middle income economic background to South Africa, delay to care (both patient- and provider-

related) of more than three months ranges from 56% in Malaysia to 70% in Brazil [105,131].

In South Africa, few studies have examined the management of breast cancer in the government
health system beyond pathological studies. Little has been described regarding patient-related
delays, or indeed the complex path women take both psychologically and physically to access
care. Patient-related delays commonly cited in other parts of Africa include socioeconomic and
educational barriers, and indigent beliefs regarding cancer causes, symptoms and management.
These beliefs may also include elements of ‘cancer fatalism’ where events are destined to happen
with the individual relatively powerless to influence them [136]. Previous studies in South Africa
have found that most patients self-refer to tertiary care, often due to delays in the system [121]
and that farther geographical distance to hospital could be linked to late stage at presentation

[99]. An older study from 2010 aimed to assess breast knowledge in South Africa and indicated
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that poor knowledge was a main factor for delay, with less than 50% of respondents aware that
changes in the breast may herald cancer [137]. The same study found that 44.9% of women felt
they should not spend money on their health and 38.7% were not encouraged by families to seek
healthcare. More than three-quarters of patients reported that they would wait less than one
week to tell someone once they suspected they might have cancer [137]. The most recent
qualitative study, amongst breast cancer patients, found low cancer awareness, and frequent
monitoring of symptoms until a change in symptom or disclosure to a family member precipitates

healthcare review [138].

In the absence of studies focusing on patient’s own beliefs and the complex interplay between
these views and their pathway to care, this study was designed to explore the relationship of
attitudes and beliefs held regarding breast cancer and its management to the stage at

presentation, and delay to diagnosis.

Methods

Women attending a South African government tertiary referral centre for breast cancer diagnosis
and surgical management were approached to participate in a survey regarding their beliefs and
fears surrounding breast cancer. The centre is an open access clinic for all patients with breast
problems and routinely sees 4000 new patients each year and diagnoses 300-350 new breast
cancers. The spectrum of breast problems and investigations in this urban centre in a limited

resource setting has been previously described [121].

Consecutive women were included if they had a new diagnosis of a biopsy-proven breast cancer
and accepted the invitation to participate during their post-diagnosis counselling by a clinician,
with the survey administered within this period. Written consent was obtained, and the survey
was administered by two trained research assistants, fluent in at least two languages. The survey
was written in English and the assistants trained in the tool to minimise change in meaning during
verbal translation. The questionnaire was completed in REDCap (hosted by the University of the
Witwatersrand) [123] and linked to the participant’s clinical findings at presentation. Ethical
approval was received from the Human Research Ethics Committee (Medical) of the University

of the Witwatersrand (M111121).

The questionnaire comprised of multiple sections. The first established demographics, socio-
economic situation, education, and self-described ability to access care. In the second section
women were asked to quantify, from recollection, the length of time taken to attend the breast
clinic, with the timeline separated into three categories: time taken to notice and acknowledge a
breast symptom, time taken from then to access any healthcare services, and finally time taken

from then to attend the open-access breast clinic. The final section comprised of 44 statements
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describing a fear or belief grounded in their breast cancer diagnosis or understanding of
treatment and prognosis. These were expressed on a four-point Likert scale from strongly
disagree to strongly agree. Many of these statements have been previously piloted and described
[122, 139] and were augmented to include, around cancer, fatalism and health beliefs [140, 141]
from similar studies. Internal consistency measurements for each subscale (fears; beliefs;
fatalism and risk factors) found a Cronbach’s alpha co-efficient of 0.82, 0.73, 0.71 and 0.81

respectively. Scales are considered acceptable with an alpha ranging from 0.70-0.95 [141].
Data analysis

Patients characteristics were described, using frequencies and proportions, and categorised to
facilitate analysis. Marital status categorised as partnered or unpartnered (which included
women who were not in a relationship or widowed) and age was categorised as less than 45
years, 45- 64 years or 65 years and older. Less than 45 years was defined as “young” breast cancer.
Education was categorised according to the highest level of formal schooling obtained: grade 9
(approx. 14 years of age) and above grade 9. Those who had achieved matriculation from
secondary school and above were also differentiated from those that had no completion

certification of secondary education.

Responses from the subscales for fears and beliefs were grouped according to those who
expressed some fear or belief (agree or strongly agree) and compared to those who did not. Time
to presentation was comprised of time taken to acknowledge symptom (T-Ack), time to seek
healthcare services (T-HS) and time taken to attend breast care clinic (T-BCC). Each was
categorised as < 1w, 1 week to 1 month, 1 month- 6 months, >6 months- 1 year and greater than
1 year. A total time to presentation (T-Tot) was calculated as the sum of the three individual time

periods, and grouped as either 6 months or less, and greater than 6 months.

Clinical stage at presentation was determined from the clinical “TNM” staging system (AJCC, 8t
edition) [124] of the examining physician. This was then categorised as early (between stage 1
and stage 2a) and late staged (stage 2b to stage 4). Stage 4 disease was included but may have
been relatively underrepresented as these patients often may access medical oncological care
without first attending a breast surgical clinic. For determination of delay by stage, patients with
Stage 0 were excluded because of the relationship with screening, rather than clinically detected
disease in this group. Two-sided differences of proportions were compared using Pearson chi?
test. A p-value <0.05 was considered statistically significant. Poisson’s regression methods of
calculating odds ratio with 95% confidence intervals to compare early stage (up to Stage 2a) with
advanced breast cancer (StageZb and beyond) were used to identify factors associated with

presentation with advanced stage.
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Results
During the study period of 14 months, 233 participants completed the survey (response rate of

65.5% of all newly diagnosed breast cancers).
Demographic and clinical characteristics

The median (IQR) age was 56 years (46-65), with 23.6% under 45 years old. Most patients had a
partner, had some dependants and had received a formal education beyond grade 9. The most
common stage at presentation was Stage 3 (50.4%) or Stage 4 (2.6%), including 30.5% of all
cancers presenting as T4 (skin involvement (T4b) (23.5%), inflammatory (T4d) 6.2%). Only 5%
presented with metastatic disease at presentation after investigations. These, and further

characteristics are summarised in Table 1.

(Ché6) Table 1 Demographic and clinical characteristics of patients presenting for care (n
=252)

Description Total (n=233)
n %
Age (n=230)
<45 years 48 20.9
45-64 years 121 73.5
>65 years 61 26.5
Median years (IQR) 56 (46-65)
Relationship status (n=223)
Partnered 112 50.2
Not partnered 111 49.8
Family History (n=225)
Breast cancer in close relative 20 8.9
Formal education achieved beyond Grade 9 (n=219)
No education beyond Grade 9 69 31.5
Matriculated from school (n=219)
Yes 76 34.7
Dependants (n=200)
No dependants 51 25.5
1-3 dependants 65 32.5
More than 3 84 42.0
Have cell phone (n=219)
Yes- contract 34 15.5
Yes- top up 172 78.5
Do you access the internet? (n=220)
No 139 63.2
Yes- occasionally 46 20.9
Yes -every day 35 15.9
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Confident reader (n=221)

Yes 211 95.5
Employed, job (n=222)

Yes 70 315
Religion beliefs (n=223

Yes- Christian 193 86.6

Yes- Muslim 13 5.8

Yes- Traditional African 4 1.8

Yes- other 13 5.8
Attend religious meetings at least once a week (n=196)

Yes 123 62.8
Breast cancer in close relative or friend (n=100)

Alive and cancer-free 22 22.0

Alive (with cancer) 12 12.0

Died from cancer 60 60.0
Stage at presentation (n=231)

1 33 14.3

2a 36 15.6

2b 27 11.7

3a 56 24.2

3b 68 29.4

3c 5 2.2

4 6 2.6
Tumour T4 on presentation (n=226)

Yes 73 32.3
Total delay to presentation

< 1 month 38 21.0

1 month- 6 months 78 43.1

>6 months- 1 year 38 21.0

> 1 year 27 14.9

48



This canceris a punishment—
This is a curse from God +
Someone has cursed me with this cancer
People with cancer will die when they go to hospital—
I would rather die than lose my breast—
Itis better to die with a breast than to be less than a whole woman —
The doctors will leave me without my breast—
I can’t afford to get cancer
Only old women get breast cancer -
Breast cancer can be caught from others
There is no breast cancer in my family so | shouldn’'t have gotcancer-
People have been cured of cancer by traditional non-medical healing alone -
People have been cured of cancer using alternative therapies alone
There are many ways breast cancer can be treated, -
not just through medicine and surgery alone
People have been cured of cancer through prayer and faith alone
My faith in God alone will heal me -
I can look after myself -
My family will support me —
I [do not] believe that cancer will kill me (reversed question) -
I believe | can beat cancer

Until | get cured, beating my cancer comes firstin my life o

| believe that if someone gets cancer..

their time to die is near—

that's the way they were meant to die

a lot of different treatments won’t work —

itdoesn’t matter when they found out about it, they will still die -
...cancer kills most people who get it

it is part of god's plan -

itwas meant to be 4

Strongly agree
Agree

Disagree
Strongly disagree

Negative
associations

Awareness

Alternative
therapies

Positive
outlook

Fatalism

(Che6) Figure 1 Participants beliefs, by percentage of responses.

% respondents
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Fears and beliefs

Figure 1 shows the statements with the percentages of respondents’ answers. In general, the
responses showed a positive outlook with high agreement to statements such as ‘my family will
support me (92.8% agree/strongly agree) and I believe I can beat cancer (90.0% agree/strongly
agree). Equally emphatic was disagreement to both ideas of malevolent external origin (someone
has cursed me with this cancer, 93.7% disagree/strongly disagree; this cancer is a punishment
90.2% disagree/strongly disagree) and resistance to biomedical therapies (cure with traditional
healing 85.5% disagree/strongly disagree; cure with alternative therapy 75.3%
disagree/strongly disagree; people die when they go to hospital 97.0% disagree/strongly
disagree). Most questions regarding fatalistic beliefs were disagreed with, and only “...it is part of
god’s plan” and “...it was meant to be” were agreed with by more than one quarter of participants

(46.4% and 54.5% respectively).

Overall, there were few beliefs that were strong predictors for presentation with late stage or
delay to presentation. On univariate analysis, young women were 20% more likely to present
with an advanced breast cancer (IRR 1.20 95%CI 1.01-1.42). Whilst limited education was not
related to advanced disease, being a confident reader was protective against late presentation
(IRR 0.77 95%CI 0.61-0.96). Patients who presented with an advanced cancer were more likely
to believe that cancer could be caught from others (IRR1.28 95%CI 1.06-1.54), that they “could
not afford to get cancer” (IRR1.24 95%CI 1.03-1.50), and to state that they “would rather die than
lose a breast” (IRR 1.29 95%CI 1.01-1.66) or that if “someone gets cancer that was the way they
were meant to die” (IRR 1.29 95%CI 1.06-1.58). Women with locally-advanced cancer were also
20% more likely to believe that cancer can be cured by methods other than medicine and surgery
(IRR1.19 95%CI 1.00-1.42), however no other belief statements in alternative therapies showed

significance here.

Self-reported transport difficulties also predicted late presentation in the univariate model
(IRR1.26 95%CI 1.07-1.49), and when the model was adjusted for each of the beliefs with a
significant relationship, the likelihood of late presentation was strengthened in women with
transport difficulties if they believed that they “would rather die than lose a breast” (alRR1.28
95%CI 1.09-1.52), believed cancer could be caught from another person (alRR1.27 95%CI 1.06-
1.52), believed that cancer can be cured by methods other than medicine and surgery, or
traditional non-medical methods alone (alRR1.38 95%CI 1.17-1.63 and alRR1.32 95%CI 1.11-
1.57 respectively) and believed that cancer “will eventually kill me” (alRR1.34 95%CI 1.12-1.59)
or if “someone gets cancer that was the way they were meant to die” (alRR1.34 95%CI 1.14-1.58).
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In considering delay to presentation, no socio-economic factors or beliefs increased the risk of
delay more than six months including travel more than one hour, transport difficulties, lack of
employment, or age. Only agreement with the statement “My family will support me” was
associated with a total time to presentation within six months (IRR 1.26 95%CI 1.02-1.59).

Agreement with the statement 'l am afraid of cancer' was not statistically significantly associated

with delayed presentation or locally advanced.

Good social support and interaction with the world (via cellphone usage and internet) were not
associated with an earlier stage at presentation or decreased delay. In considering religion,
women who attended a religious meeting more than once a week were no more likely to present
with late disease, although regular attendance predicted beliefs that God alone could heal disease
(RR1.43 95%CI 1.07-1.91). Regular attendance at church was found in older women, with less
education, and less access to the internet (p<0.001, p=0.05, p=0.02).

Discussion

South Africa is an upper-middle-income country with a relatively secure infrastructure, and
Johannesburg is a relatively affluent city with relatively good access to local hospitals and
specialised breast care. Within this setting however, more than three quarters of patients
presented to an open-access breast clinic with advanced breast cancer and more than half of these
with a T4 tumour. This study was designed to determine the relationship between beliefs and

fears and an advanced presentation or delay to presentation in breast cancer.

Our study found that the predictors of late stage disease were socio-economic as well as related
to attitudes of disease. We found that transport difficulties most consistently predicted an
increased stage at presentation, (and confidence in reading was protective of this) whilst there
were no identified factors which increased the likelihood of patient-related delay to care. A recent
study using the pilot questionnaire in this same population [139] found that demographic and
socio-economic factors (which often overlap in South Africa due to the legacy of Apartheid-era
inequity) predicted for some beliefs, particularly regarding alternative treatment regimens and
negative statements about death and disfigurement. However, this more comprehensive study
has found that most of these beliefs were unrelated to stage of disease at presentation, as well as
unrelated to delay to care. Therefore, although socio-economics may predict beliefs, beliefs alone
did not consistently predict stage of disease. Furthermore, while fears and beliefs may impact on
time to present to a breast specialist clinic, the linear relationship that is conceived of in literature
between fear and misconception leading to a reticence to present and therefore delay to care with

an advanced stage of cancer could not be traced here.
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The implication of these finding is that the continual message of breast education and awareness,
whilst an important strategy for advocacy may be failing to fully enable women to reach the care
appropriate for them. This study found that late presentation was more consistently related to
issues of navigation to the hospital through transport problems, money worries and through
literacy. There was a relatively high level of appropriate agreement and disagreement to the belief
questions, indicating that in this group of women of whom over one-third had T4 tumours, their
breast “awareness” and education were satisfactory. Therefore, in addition to advocating breast
education, a more holistic recognition that empowering women through raising the effective
education levels of all women in the community could raise not only their awareness of disease
but improve their ability to access care. Until this is achieved, women are still likely to present
with late stage disease. This assertion is supported by the finding that confidence in reading

rather than years of education was more predictive of earlier presentation.

Identifying that transport difficulties were related to both late presentation and delay to
presentation (risks of which were independent of each other) would also indicate that further
work also needs to be done in improving women’s navigation to appropriate care from the
community, through easing their transport and work difficulties. This study will provide useful
information for government and local advocacy groups as to the best use of resources in reducing

the breast cancer burden by decreasing late presentation.

Overall this study found that women presenting for breast cancer diagnosis had a relatively
appropriate understanding of breast cancer within the biomedical model, as judged by their
responses. Few patients had negative beliefs about the origin of their cancer, or surgical
treatment. The area of heterogeneity that was most noted was around beliefs in alternative
methods of cure, whilst only less than one quarter of patients believed in alternative or traditional
methods of cure (24.5% and 14.2% agreed/strongly agreed respectively), nearly half stated they
believed prayer and faith or God alone could cure them (48.2% and 64.1% agreed/strongly
agreed). None of these beliefs predicted delay to presentation or stage at presentation and
represent an interesting duality of belief between what is stated, and what is carried out by the
patient. The degree of cancer fatalism in this population also differed from those in other African
studies. Akhigbe et al [140] found high levels of fatalism amongst a Nigerian health professional
population with agreement to each question ranging from 45%- 82%, and from a series reported
in Ghanaian women [143], they too has higher levels of fatalism compared to our South African
group. These beliefs are in sharp contrast to those described 15 years ago in South Africa where
nursing staff reported “with breast cancer who wanted a mastectomy would die because their

husbands refused to let them be “disfigured” [143] or the “...patient sought help first from a
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”

traditional healer as a way of dealing with the cause of the disease...” [69] but supported by more

recent studies in a similar group of South African women [136].

This study did not find a simple association between attitudes and beliefs around breast cancer
and either stage at presentation or delay to presentation. The participants were a heterogeneous
group, reporting prompt presentation or delayed presentation equally with early or late stage
disease. On reviewing the literature regarding similar studies from other low- and middle-
income countries, we did not find the standard associations of low education, poor employment
and lack of awareness that other studies have found, even those carried out in urban settings in
tertiary referral centres such as in Nigeria [144] Ghana [129,145] and Rwanda [147]. In these
circumstances, using the health belief model to understand why and when patients access breast
care may not necessarily be applicable, as persuading a woman of the significance of her problem
does not necessarily equip her with the tools to seek care. It may be that recognising the disparity
in socio-economic capital and addressing this inequity through increasing women’s education
levels, literacy and empowerment on a governmental level, together with facilitating physical

access to care, will reduce late stage disease more than high-profile media campaigns.

There are limitations to this study. The small sample size and single study site limit the suitability
of the findings to similar breast centres. However, as the management of breast cancer becomes
more specialised, more tertiary centres are being identified in Africa [148], and these findings
may help guide further work in understanding and assisting the women accessing care. The
reflective retrospective nature of some of the questions, designed to give voice to patients
concerns, may illicit bias responses despite separating the clinicians from those administering
the survey. Allowing the participants voices to be better heard through qualitative studies would
also enable better understanding of the nuances of beliefs around cancer. Whilst some work has
been done in South Africa [112, 138], more is required. In addition, the beliefs reported here are
only of those who attended for care. There is a cohort of women with breast cancer who never
reach a referral centre, either due to complete inability to access the system through socio-
economic or other constraints, or present so late in the disease process that referral for tertiary
care is inappropriate. Only 5% of the women in this study had Stage 4 disease, which may not

reflect the true burden of metastatic disease in our environment.

Conclusion

This study examined the beliefs of women with a new breast cancer diagnosis and found that
most held positive and appropriate beliefs regarding breast cancer and treatment options. There
were low levels of fatalism in the group, which contrasts with other studies from Africa and with
older studies in South Africa. The relationship of stage of disease and delay to presentation was

more associated with structural barriers such as transport difficulties, than with the investigated
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beliefs, or demographic characteristics. Although education and awareness are the most common
strategies for advocacy in South Africa, developing different models to improve access to care,

such as facilitating transport, may be beneficial to the population served.
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Chapter 7: Unravelling the South African breast cancer story: the
relationship of patients, delay to diagnosis and stage with tumour

biology in an urban setting.

Reference: Rayne S, Schnippel K, Grover S, Fearnhead K, Kruger D, Benn C, Firnhaber C
Unravelling the South African breast cancer story: the relationship of patients, delay to diagnosis
and stage with tumour biology in an urban setting. Submitted to Journal of Surgical Research
Under review

At the time of this thesis submission, Paper 5 was under revision after review by Journal of Surgical Research.
For the purposes of this thesis the published paper is presented here using the sections and layout prescribed

by the journal. The article has been reformatted to match the thesis style as prescribed by the university with
combined references for clarity. See Appendix A5 for a PDF version of the submitted article.

Introduction

Breast cancer is the most common cancer to affect women in most countries and is a
disproportionately large cause of death for women in low- and middle-income countries (LMICs)
[3]. In developing national cancer control policies and understanding the epidemiology of breast
cancer in LMICs, emphasis is placed on awareness and access to care [133,148]. A strong
association between education and socio-economic factors, and stage at presentation is cited to
support this [149,150]. Oncologically, there is also a strong association of stage at presentation

with outcomes such as treatment modalities required, recurrence rates and ultimately survival.

The discovery of the oestrogen receptor (ER) on some breast cancer cells in the 1960s first
allowed the individualization of breast cancer therapy [152]. In the last ten years, an increase in
breast cancer translational research has led to a far greater understanding of the molecular
biology of breast cancer. The heterogeneity of tumour subtypes is inherently related to response
to treatment, sensitivity of modalities, and outcomes. In most specialist breast units in high
income countries it is routine to carry out immunohistochemistry to determine ER, progesterone
receptor (PR), human epidermal growth factor receptor 2 /neu (HERZ) and Ki67% at least and
considering these allows clinicians to translate this information into patient-centred clinical
decision-making such as first modality of treatment, and to provide insight into prognosis.
Further to this, more sensitive genomic tests are increasingly more routinely available to further
sub-type and characterize tumours [153].There have been studies of these intrinsic molecular
subtypes in LMICs, describing the incidence of adverse biology and linking this to clinical

outcomes [150,153-155].
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In parallel with this fresh understanding of the spectrum of breast cancer seen in LMICs, runs the
continued focus on the reduction of advanced-stage disease through awareness and access to
care. However, few studies in an African population have integrated the patient-centred
association of socio-economic factors and access to care, with the more recent insights into
tumour biology and its impact on progression of disease, as has been the case more globally
[153,156]. Therefore, there remain two relatively discrete areas of investigation regarding breast
cancer characteristics in Africa: one ascribing presentation at advanced stage to delay in
diagnosis, traditional beliefs at conflict with treatment modalities, and low education, and the
other describing adverse tumour biology and patient characteristics (such as young age or HIV

status), which may also result in advanced stage presentation.

The purpose of this study is to examine the stage of disease at presentation in an urban South
African population, and assess the relative contributions of patient characteristics, delay in
treatment and tumour biology. We aim to tease out the most important contributing factors to
advanced disease and through this, help inform policy regarding the provision of breast cancer

care in LMICs.

Material and methods

In an urban South African open-access breast care clinic from January 2016 to February 2017, all
patients with a new diagnosis of breast cancer were consented and invited to participate in a
questionnaire regarding their demographics, socio-economic situation and access to care. These
responses, together with their clinical examination at diagnosis, were then linked to their

diagnostic histological specimen.

Of the 356 patients with a new cancer diagnosis over the study period, 252 patients responded
to the questionnaire giving a response rate of 70.8%. Patients who did not respond to the survey
were excluded from further parts of the study and their histopathological results were not
considered. The reasons for refusal were not recorded. Of those that responded, 19 were then
excluded due to inadequate immunohistochemistry results for this study, resulting in 231

participants included in this study population.

The questionnaire was completed in REDCap (hosted by the University of the Witwatersrand)
[123] and linked to the participant’s clinical findings at presentation, and pathological specimen.
The questionnaire included questions around participant’s demographics, socio-economic
situation, education, and self-described ability to access care. To determine patient-associated
delay, participants were asked to quantify on a categorical scale how long it took them to
acknowledge or disclose a breast symptom once noticed (T-Ack), from that time, how long for

them to visit any health services (T-HS) and from that point, how long until attend this breast care
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clinic for diagnosis (T-BCC). Ethical approval was received from the Human Research Ethics

Committee (Medical) of the University of the Witwatersrand (M111121).
Setting

The open-access walk-in breast care clinic is situated in a tertiary surgical referral centre in a
major metropolis in South Africa. It is a government-funded hospital and accepts patients from
any area of the country. The spectrum of breast disease seen in this clinic has been previously
described, with more than 4000 new patients and 300-350 new cancers diagnosed each year

[121].

More than 93% of the diagnostic biopsies were processed in one laboratory (National Health
Laboratory Systems, South Africa) for sub-type, grade and immunohistochemistry. Hematoxylin
and eosin (H&E) stained sections of all core biopsy specimens received in the laboratory were
interpreted morphologically by the receiving pathologist, and then subject to
immunohistochemistry. Immunohistochemical analysis was performed using fully automated
protocols on a Dako Autostainer Classic (Agilent technologies, via Diagnostech South Africa).
Sections of 3 um thickness were cut from paraffin blocks and subjected to staining protocols with

the following antibodies: ER, PR, HER2 and Ki67.

Upon review by the pathologist, ER and PR were reported in a semiquantitative fashion, based on
analysis of the proportion of positive cells (<1%, 1-10%, 10-33%, 33-66% and 66-100%) and
staining intensity (low-, moderate- or strong-intensity); HER2 was reported as negative (scores
0 or 1+), positive (3+), or equivocal (2+), based on ASCO/CAP scoring protocols [158]. Cases that
were HER2 equivocal on immunohistochemistry were subjected to reflex Fluorescence In-Situ
Hybridization (FISH) for amplification of the HER2 receptor on chromosome 17, using the
PathVysion 17q11.2-q12 (ERBB2) & CEP 17 assay. Cases with more than 6 copies of ERBB2 per
cell and/or a dual-probe HER2Z/CEP17 ratio 22.0 were reported as positive; those and
HER2/CEP17 ratio <2.0 and with between 4 and 6 copies of ERBB2 per cell were reported as
equivocal and those with a HER2/CEP17 ratio <2.0 with an average HER2 copy number of less
than 4 per cell were reported as negative. Internal quality assurance for breast marker
immunohistochemistry is ensured by positive controls placed on each antibody-stained slide, and
negative controls used in each staining run. The laboratory has been participating in the Breast
Immunohistochemistry Markers module of a Royal College of Pathologists of Australia external

quality assurance (EQA) program for the past decade and achieves satisfactory results herein.

Data categorization
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Patient characteristics were described using frequencies and proportions and categorized to
facilitate analysis. Age was categorized as age less than 45 years or age 45 years and older. Self-
reported race was then grouped into black and non-black categories, (non-black including
women who indicated white, indian (asian), and coloured (a South African statistical group
denoting a specific mixed-race group)). Marital status was categorized as partnered or
unpartnered, the latter of which included women who were either not in a relationship or
widowed. Each of the three categories of patient-associated delay (T-Ack, T-HS and T-BCC) was
recorded as < 1 week, 1 week to 1 month, 1 month to 6 months, 6 months to 1 year and greater
than 1 year then a total delay (T-Tot) was calculated. This was then grouped as either 6 months

or less, and greater than 6 months.

Stage at presentation was determined using the TNM staging system [17] from the clinical
examination of the physician, together with the mammogram and ultrasound of the breast, axilla
and liver. Further investigations of metastatic disease, including computed tomography (CT) of
the chest and abdomen, bone scan and magnetic resonance imaging (MRI), were carried out if
clinically indicated. Stage was then categorized as early stage (between stage 1 and stage 2a) and

advanced stage (stage 2b to stage 4).

ER and PR receptors were considered positive if nuclear staining of 1% or more cells was positive.
HER2 was considered positive if over-expressed as “3+”. A “2+” finding was equivocal and FISH
requested. This was either “positive”, “negative” or “true equivocal”. Where FISH was not carried
out or a “true equivocal” result was found, these patients were excluded from further analysis in
this variable, or any grouping leading from this. Participants were categorized into molecular

subtype-like groups according the 2011 St Gallen Consensus [158] as

e Luminal A: ER and/or PR+, HER2 Negative, Low Ki67 <14%;

e Luminal B (HER2-): ER and/or PR+, HER2 Negative, High Ki67 >14%;
e Luminal B (HER2+): ER and/or PR +, HER2 positive;

o HERZ2 positive: ER and PR Negative, HER2 positive; and

e Triple Negative: ER and PR Negative, HER2 Negative.

Tumours with any Luminal subtype but equivocal HER2 with High Ki67 were typed as Luminal
B. All Luminal B sub-types were then grouped as “Luminal B”. In addition to these groupings, for
further analysis, all tumours which HER2 over-expressed (whether Luminal B or HER2 subtype),

and all tumours with high Ki67 (>14%) were categorized and compared to those that did not.

Statistical analysis
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Patient characteristics and tumour biology were compared between early and advanced stage
using Fisher’s exact test of proportions, a p-value <0.05 was considered statistically significant.
Modified Poisson regression with robust error estimation [72] was applied to the data to estimate
the relative risk of late stage presentation by demographic characteristics, and total time to
presentation, and molecular subtypes. Incidence risk ratios (IRR) and a 95% confidence interval
(CI) are presented. Factors that were associated with either an increased or decreased risk of
advanced stage breast cancer presentation in univariate analysis (p-value<0.10) were included
in multivariate analysis and adjusted IRR (alRR) reported. All statistical analyses were done in

Stata v13.1 (College Station, Texas).

Results

Patient characteristics by stage at presentation

During the study period of 13 months from January 2016, 231 participants with a new diagnosis
of breast cancer were enrolled in this study. The median age was 56 years (IQR 46-55). The key
demographic characteristics are presented in Table 1, grouped according to early or advanced

stage at presentation.

Stage at presentation was recorded as follows: Stage 1, 33 (14.3%); Stage 2, 63 (27.3%); Stage 3,
129 (55.8%), and Stage 4, 6 (2.6%). More than two-third of patients with stage recorded
presented with advanced stage breast cancer. Primary tumour (T) stage of T4 was present in
32.3% of all patients (n= 73) with 6.2% (n=14) presenting as inflammatory cancer (T4d). There
were very few relationships between any patient characteristics and stage at presentation,
however when grouped according to stage and ethnicity, there was a significant association
between advanced stage disease and black ethnicity (p= 0.014). There was a significant
relationship between delay to presentation of more than six months and advanced stage disease

(p=0.025).
Tumour biology

Clinico-pathological characteristics, also grouped by early or advanced stage at presentation are
presented in Table 2. Table 2 shows most tumours were invasive carcinoma of no special type
(i.e. ductal carcinoma) (92.7%, n=214), with only 4.3% (n=10) lobular carcinoma. The most
common molecular sub-type was a Luminal B (57.9%) with relatively few Luminal A breast
cancers. The adverse findings of triple negative or HER2 positive subtype together accounted for
33.3% of all cancers. These tumours with adverse tumour biology (either triple negative or HER2
positive subtype) were 50% more likely in black participants than non-black (IRR: 1.55, 95%CI:
1.02-2.35).
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(Ch7) Table 1 Demographic and clinical characteristics of patients diagnosed by stage at

presentation (n =231)

Description Total Stage at presentation P-value
Early stage Advanced
(1-2a) stage (2b-  p-value*
3c)
Stage at presentation (231) 231  69(29.9%) 162 (70.1%)
Age (n=217)
<45 years 47 (21.6%) 9 (4.1%) 38(17.5%)
45-64 years 114 (52.5%) 39(18.0%) 75(34.5%) p=0.12
>65 years 56 (25.8%) 20(9.2) 36(16.6%)
Median (IQR) 56 (46-65)
Ethnicity (n=222)
Black African 127 (57.2%) 30 (13.5%) 97 (43.7%)
White 64 (28.8%) 22 (9.9%) 42 (18.9%) _
Coloured 20(9.0%)  10(45%) 10 (45%) P00
Indian 9 (4.1%) 4 (1.8%) 5(23%) P
Other 2 (0.9%) 1 (0.5%) 1 (0.5%)
Family History (n=223)
Breast cancer in close relative 20 (9.0%) 7 (3.1%) 13 (5.8%) p=0.62
(mother, sister, daughter)
Co-morbidities (n=231)
Diabetes 27 (11.7%) 12 (5.2%) 15(6.5%) p=0.12
Hypertension 108 (46.8%) 36 (15.6%) 72 (31.2%  p=0.32
Known HIV positivet 21 (9.3%) 5 (2.2%) 16 (7.1%) p=0.62
Tumour T4 on presentation (n=225)
Yes 72 (32.0%) 0 72(32.0%) p<0.001
No 153 (68.0%) 69 (30.7%) 84 (37.3%)
Total delay to presentation
<1 month 38 (21.2%) 16 (8.9%) 22 (12.3%)
1 month- 6 months 76 (42.5%) 20(11.2%) 56 (31.3%) p=0.02
>6 months- 1 year 38 (21.2%) 15(8.4%) 23 (12.9%) '
> 1 year 27 (15.1%) 3(1.7%) 24 (13.4%)

*p-values estimated using Fisher’s exact test of proportions; T black ethnicity compared to all other races;
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(Ch7) Table 2 Tumour biological characteristics by stage at presentation

Description Total Stage at presentation P-value
Early stage Advanced
(1-2a) stage (2b-
3c)
Stage at presentation (n=231) 231 69 (29.9%) 162 (70.1%)
Molecular Subtype (n=223)
Luminal A 48 (21.6%) 20 (9.0%) 28(12.6%)
Luminal B 128 (57.6%) 40 (18.0%) 88 (39.6%)
Luminal B (HER2-) 102 (45.8%) ~0.09
Luminal B (HER2+) 27 (12.1%) p="
HER?2 positive 15 (6.7%) 2 (0.9%) 13 (5.7%)
Triple negative 31 (14.0%) 6 (2.7%) 25(11.3%)
Tumour biology
Tumour type (n=231)
Invasive carcinoma NST 214 (92.6%) 65 (28.1%) 149 (64.5%)
(Ductal carcinoma) ~0.36
Lobular carcinoma 10 (4.3%) 1 (0.4%) 9 (3.9%) p=4
Other 7 (3.0%) 3 (1.3%) 4 (1.7%)
Tumour grade (n=225)
High grade 115(51.1%) 31(13.8%) 84 (37.3%)
Intermediate grade 84 (37.3%) 21(9.3%) 63(28.0%) p=0.002
Low grade 26 (11.6%) 16 (7.1%) 10 (4.4%)
Immunohistochemistry
ER positive (n=228) 177 (77.6%) 60 (26.3%) 117 (51.3%) p=0.03
PR positive (n=228) 136 (59.7%) 49 (21.5%) 87 (38.2%) p=0.03
HER?2 positive (n=217) 42 (19.4%) 6 (2.8%) 36(16.6%) p=0.01
Fluorescence in situ hybridization (n=23)
Positive 8 (34.8%)
Triple negative (n=222) 31 (14.0%) 6 (2.7%) 25(11.3%) p=0.21

Factors associated with advanced stage at presentation: Univariate and Multivariate analysis

Figure 1 shows the relative risk of advanced stage disease at presentation, both for the univariate
and multivariate analysis. On univariate analysis of demographic and socio-economic
characteristics, participants less than 45 years and black participants were more likely to present
with advanced-stage disease (IRR: 1.23, 95%CI: 1.01-1.49 and IRR: 1.25, 95%CI: 1.04-1.51
respectively). Whilst most tumours were ductal carcinoma, patients with lobular carcinoma were
significantly more likely to present with advanced-stage disease (IRR: 1.29, 95%CI: 1.03-1.62).
Most tumours were high grade, with high and intermediate grades nearly two times more
common in advanced disease (IRR: 1.90, 95%CI: 1.15-3.13 and IRR: 1.95, 95%CI: 1.18-3.22
respectively). ER and PR positive tumours were more common in early stage breast cancer (IRR:
0.80, 95%CI: 0.68-0.95 and IRR: 0.82, 95%CI: 0.69-0.97). When other adverse factors were
considered alone, both high Ki67 proliferation index and HER2 over-expression increased the
risk of advanced disease (IRR: 1.30, 95%CI: 1.02-1.66 and IRR: 1.32, 95%CI: 1.12-1.55

respectively).
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On multivariate analysis all socioeconomic characteristics were considerably mitigated by
tumour biology so that the effect of age and race were no longer statistically significant in the
multivariate analysis (alRR: 1.12, 95%CI: 0.91-1.37 and alRR: 1.17, 95%CI: 0.94-1.48
respectively). Participants with tumours of both HER2 and triple negative subtypes were
associated with advanced disease, a finding which strengthened in multivariate analysis. HER2
positive patients were 50% more likely to present with advanced disease (alRR: 1.49, 95%CI:
1.09-2.03). As a category, Luminal B cancers were not associated with advanced disease, however
when separated into HER2 positive and HER2 negative, Luminal B (HER2+) cancers were
predictive of advanced disease, almost equivalent to those of the HER2 sub-type (alRR: 1.46,
95%CI: 1.10-1.95). Luminal B (HER2-) cancers behaved similarly to Luminal A cancers (alRR:
1.09, 95%CI: 0.82-1.45).

When black and non-black participants were considered separately in adjusted analysis of
advanced stage, non-black participants presenting with advanced stage disease were more likely
to be young and have a HER2 positive subtype (alRR: 1.85, 95%CI: 1.15-2.97 and alRR: 3.10,
95%CI: 1.35-7.12). They were also far more likely to present after a delay of twelve months or
more (alRR: 3.45, 95%CI: 1.78-6.69). Conversely, black participants alone were a more
heterogenous group, with no factors predicting advanced disease, with the exception of lobular

carcinoma biology (alRR: 1.58, 95%CI: 1.03-2.46).
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(Ch7) Figure 1 Relative risk of advanced stage breast cancer at presentation, univariate
and multivariate

Discussion
In South Africa, breast cancer is the most common cause of cancer in women [12], and here we
found that advanced stage disease is the most common presentation. This study was designed to

describe the variation in breast cancer subtypes in a heterogenous South African population and
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determine the relationship between a patient’s demographic and clinical characteristics at

presentation and the molecular subtype of breast cancer they present with.

Despite living within the urban environment of Johannesburg, close to Africa’s richest square mile
[160], 70% of participants in this study presented with advanced stage disease, with nearly one
third of participants having a T4 primary tumour. There was a relationship between young age,
and between black race and advanced stage at presentation here. These relationships have been
previously noted in other studies of women both in high-income settings [161-163] and from
LMICs [125], however here we found that this relationship was mitigated by the presence of
adverse tumour biology, which was found to influence stage at presentation more than any

singular demographic.

Nearly 40% of patients were delayed for more than six months from time of initially noticing a
symptom to specialist unit presentation, however there was no time frame where early disease
was more common than advanced stage. In patients reporting less than one month to
presentation, locally-advanced cancer was still more common, indicating that delay alone does
not explain the propensity for locally-advanced disease. Without a screening program, patients
are reliant on intermittent patient- or clinician-led breast examination and the presence of
tumours greater than 2-5 cm or advanced nodal disease before detection may be a product of this.
Similarly, without screening, smaller impalpable cancers are not represented and therefore there

is a ‘stage-migration’ effect to an over-representation of advanced cancer.

In this current study, black participants were more than twice as likely to have a triple negative
breast cancer. The strong association between triple negative cancers and mutations in the BRCA1
gene in European and USA populations [164,165] are not well-studied in a South African
population. In one recent study in a similar geographical population of breast cancer patients
[166], 7/30 women with a triple negative breast cancer who underwent mutation screening
without family history determination had a BRCA1/2 genetic mutation. The significant
relationship in the present study between a family history and triple negative cancers, together
with the association between triple negative cancers and advanced stage at presentation here
further highlights the need for more studies regarding genetic mutations in black South African

women.

Most patients in this study presented with Luminal B type breast cancers. This was an unexpected
finding which has not been described in other studies of breast cancer characteristics in Africa
where (as in the rest of the world) Luminal A tumours are more described [155, 167, 168],
however this overrepresentation of Luminal B tumours has been described globally in young

women [155,169]. Our categorization of Luminal B included Ki67, as recommended in the St
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Gallen consensus [159, 170] however in many studies in LMICs, Luminal B has rather been taken
to be the absence of PR or presence of grade 3 or HER2 positive tumours [168]. We would
hypothesize that the addition of the Ki67 marker has identified more patients into this Luminal B
group, allowing a more accurate representation of the cancer population. Where LMICs studies
discuss tumour biology but use only HER2 or grade to differentiate Luminal A from B, inaccurate
assumptions of achievable survival outcomes and treatment provisions may occur. This study
showed that within the Luminal B category, the presence or absence of HER2 overexpression was
more sensitive to the likelihood of advanced presentation, with Luminal B (HER2+) tumours
having clinical presentation even more akin to HER2 positive subtype than other Luminal cancers,

but with an ameliorated impact on advanced presentation as seen in Figure 1.

In addition to Luminal B (HER2+) cancers, other adverse biological features such as grade and
receptors increased the likelihood of advanced stage at presentation. In this study when grouped
according to race, black participants were also more likely to have a tumour with adverse
biological subtypes. This relationship can further be seen in the mitigation of race on multivariate
analysis as a cause for late presentation. It may be that in retrospective studies in LMICs of young
black women, the commonly described presentation with advanced breast cancer [10] is a
composite finding of unrecognized/untested adverse tumour biology, potentiated by
socioeconomic circumstances or in a young urban population. This is not to discount the
importance of delay and patient/provider factors in stage at presentation, but rather adds the
information that there is a subset of women for whom their biologically adverse tumour

determines their stage at presentation more than any preventable delay.

The finding of adverse tumour biology in our patient population may enable us to guide
governmental policy regarding breast cancer care. Most of the literature surrounding breast
cancer control in LMICs is based around the dysfunctional pre-diagnosis health and welfare
system, with an emphasis on education, awareness and access to services [8, 101, 133, 171]. In
this study, based on international guidelines such as NCCN [172] 95% of tumours were probable
candidates for neo/adjuvant chemotherapy based on stage and tumour biology, and at least 70%
of patients would be suitable for radiation consideration. Even in the early breast cancer
population seen here, more than 70% of participants had biological subtypes where

chemotherapy would have been recommended.

These findings of a difference in the proportions of tumour biology when accurately calculated
also raise the question of whether some of the disparity of outcomes in LMICs is due to an absence
of screening-detected Luminal A indolent tumours within the total breast cancer incidence, rather
than overall inherently more adverse tumour biology. This may occur in a similar fashion to the

lack of early stage cancers seen in this study at all timeframes of presentation. It should be noted
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that the incidence of breast cancer in South Africa is 1 in 33, far below that of countries where
screening is carried out. Without national incidence figures per stage in South Africa it is hard to
determine a per-capita advanced-cancer incidence, or adverse-biology incidence but it may be
that there is actually an under-representation of early, indolent cancers, commonly seen (and
sometimes described as over-diagnosed) in screening-detected populations due to lack of

screening in South Africa.

Therefore, when considering provision of care to improve cancer-related outcomes, it is
imperative that the discussion should be focused on adequacy of appropriate and comprehensive
stage-based treatments rather than just early-detection as a method of reducing the societal
burden of disease in LMICs. Studies of biology and stage specific populations can be used to guide
treatment provision planning and costing in cancer care policies, such as South Africa’s newly-

conceived national breast cancer policy.

Conclusions

This study found that urban South African breast cancer patients had a high rate of advanced
stage at presentation, and that there was a relationship between stage and adverse tumour
biology, both in all HER2 positive cancers and in molecular subtypes. Despite being one of the
most commonly studied cancer in South Africa [173] (and perhaps any LMIC population), the
reasons for advanced stage in breast cancer are still not well understood. Because of the lack of
reliable histopathological tumour characterization in many laboratories or even countries on the
continent, studies may still mischaracterize tumour biological characteristics and under-
represent adverse features. The need for more oncological specialty skills are well-described;
however, access to accurate pathology and genetic counselling may be an essential part of
providing well-timed comprehensive cancer care, to reduce the burden of breast cancer disease

and mortality.
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Chapter 8: Discussion

Breast cancer and other conditions of the breast are well researched in high-resource areas of the
world but remain inadequately understood in LMICs. Much of the literature is characterised by
generalisations of the patient populations, attitudes to disease, and screening and access to
quality care at the point of need. In this thesis, the aim was to investigate attitudes and
understanding of breast cancer diagnosis and care, within the specific context of diagnosed
patients of an urban specialised breast cancer clinic in South Africa. Within this context, the
objectives were to first define the relationship of their demographic and socio-economic
characteristics with their attitudes, fears and beliefs held regarding breast cancer and its
treatment; then determine the relationship of socio-economic and psychosocial characteristics
with a patient’s stage at presentation, and delay to presentation; and finally investigate and
understand the heterogeneity of breast cancer molecular biology in this population, and assess

its independent contribution to late-stage disease.

Objective One: To describe the relationship between patient socioeconomic characteristics
with their fears and beliefs concerning breast cancer in an economic cross-section of South
African survivors.

Prior to the pilot study carried out as part of this project, there was very little evidence in South
Africa examining the fears and beliefs of oncology patients. No study examined the treatment-
related or hospital bound experiences related to breast cancer, nor beliefs of patients affected by
cancer. The research finding presented here, that fears about treatment modalities were greater
than fears surrounding socio-economic barriers, was original and supported the hypothesis of a
more complex interplay of barriers to care than previously described. In additional support to
this were the findings of unique combinations of concerns such as those between young women
with cosmetic concerns, those with dependants associated with a fear of dying and those with job
insecurities concerned that breast cancer would cause them to lose their jobs. In this study,
education levels moderated concern over having cancer or dying, highlighting education in
general, and health education particularly surrounding symptoms and disease management, as

important.

Regarding the beliefs concerning breast cancer of this population who were undergoing or had
undergone treatment, most patients held positive, and medically realistic, attitudes towards the
disease. These were universal amongst the disparate demographic and socio-economic groups
sampled. The few women who did hold negative beliefs of loss of womanhood and loss of life were
a socio-economically and racially diverse group with little demographic distinctions. As found
with fears surrounding cancer, race was not a strong independent factor but rather a proxy for

socio-economic and educational inequities in this South African urban population. As with fears,
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negative beliefs were mitigated in the multi-variate analysis by education, access to information
and literacy. These initial findings were confirmed in the (second study) sample of newly-
diagnosed women in the public sector, where there were also few negative associations and
predominantly positive and biomedically appropriate beliefs. There was also little agreement

with statements suggesting fatalistic beliefs.

These new findings are relatively novel within the breast cancer literature in LMICs, and
contradicts the most common findings of high levels of passivity and fatalism [103, 141, 144, 174],
but have been found in one other African study [143]. These results added to a body of evidence
proposing a more complex relationship between fears and beliefs held by individuals, and

population-based cancer statistics.

A significant limitation of the first study population was the presence of two very differing
populations, those accessing the public sector and those accessing the private sector for
healthcare. In this initial work, the populations differed significantly in race, education, access to
information, employment, job insecurities and transport insecurities. Socio-economic factors
were strong confounders of race, and on multi-variate analysis the absence of these relationships
supported the assertion that education and socio-economic factors were the more important
drivers of fear. This supported the second study population being drawn exclusively from the
public sector in South Africa, where 84% of all South Africans access care without medical

insurance [175].

In addition to a redefining of the study sample, the pilot questionnaire developed for the initial
study population was analysed and refined. The importance of fatalism in the literature led to the
inclusion of cancer fatalism modified from Powe’s fatalism index [140, 141] and a modification
of the summative scores from ten-point to four-point better facilitated analysis. Measurements of
Cronbach’s alpha for each subscale of the questionnaire found acceptable levels of internal
consistency, thus validating it for use and analysis in this population. It has subsequently been

used in other African projects [176].

Objective Two: To determine the relationship between stage of breast cancer at
presentation with structural delays affecting the patient, including work, transport and
healthcare access.

After the observation of the universality of many of the health beliefs and fears initially studied,
it was important to ground these findings in the clinical presentation of breast cancer. Thus, this

objective was designed to determine the relationship of delay with stage at presentation.

Whilst stage at presentation is described in previous studies and systematic reviews for South

African populations [10, 125], previous studies had not examined the relationship between the
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pathway to diagnosis and stage at presentation. Increasing pressure on the South Africa National
Department of Health to develop a national cancer policy, and more particularly a breast cancer
policy, resulted in this analysis being viewed as a method of documenting where gaps in access

to breast care might occur or be avoided.

It has been previously noted that within the public sector, health systems mismanagement and
poor or variable service delivery mechanisms prevent optimal timing and access to breast disease
management and cancer treatment [138]. From our findings, more than two thirds of patients to
this open-access clinic presented with locally-advanced stage disease and nearly one-third with
a T4 lesion, the latter of which by its nature would have been extremely apparent to the individual
patients themselves. Therefore, it is difficult to attribute delay at this stage on lack of awareness

of what this symptom, often of a fungating malodourous mass, might mean.

Total delay to presentation was found to be associated with locally-advanced stage, but this delay
was not associated with socio-economic factors such as education, dependants or access to
information. Nor was it associated with fears concerning missed appointments due to work,
money or transport. This is contrary to other studies which have found relationships between
socio-economic factors and delay, and these new findings indicate a non-linear path between
disadvantaged patient characteristics, total delay to presentation and stage. There were,
however, relationships that indicated some association between patient characteristics and sub-
groups of delay, such as delay in acknowledging a symptom in patients with a lack of internet

access, or job insecurities associated with delay to accessing healthcare.

What is important to note is that these patients were all within the public sector of South African
healthcare, which serves 84% of the population but most commonly not used by the most affluent
in society who have private health insurance [175, 177]. Whilst the median total delay seen here
was two-months, a two-month delay to access would represent extended rather than acceptable

delay in a higher-income population or country.

Another important limitation of this study was the underlying facilitation of access provided by
the open-access specialist clinic. The open-access nature of the study site meant that the study
finding that least delay was between accessing any healthcare services and the specialist breast
clinic was unsurprising. There was a median of one week (IQR: 1 day to 1 month) inferring that
the specialist clinic may have often been first point of healthcare access. It is difficult to determine
from this study alone what difference open-access makes to expediting care, and a further study
comparing these findings to delay in an appointment-based clinic or non-specialist clinic would

be necessary to support the assertion that open-access clinics reduce delay to care.
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This study’s first objective found that access to information and improved education in general
were important in moderating fears and beliefs surrounding breast cancer. We also reported that
treatment-specific education was necessary to moderate fears about breast cancer care. In
addition to this, from the second objective, education requirements could be expanded to include
further community education and awareness of the availability of the open access facilities, to

ensure that delay from symptom acknowledgement to healthcare access is minimised.

Objective Three: To determine the relationship between stage of breast cancer at
presentation with psychosocial factors affecting the patient, including their fears
concerning breast cancer and beliefs held surrounding its presentation, causes and

consequences.

Determining the importance of beliefs around breast cancer with regard to stage of disease
allowed re-evaluation of the relationship of socio-economic factors with beliefs and their
relationship to stage at presentation. Whilst level of education was unrelated to advanced
presentation of itself, some of the factors that were previously found to be associated with lack of
education could be found in this study to be related to advanced disease. These included literacy
in general, but also biomedically incorrect beliefs such as cancer could be caught or was the “way
they were meant to die”. In the same way poor socio-economic circumstances in general did not
increase the likelihood of advanced cancer, but if women had transport difficulties, and also
showed evidence of lack of trust in the biomedical model (agreed with “would rather die than
lose a breast’ or cancer “will eventually kill me”) or if they believed in non-medical methods of

cure, they were 20-40% more likely to have advanced stage disease.

These findings begin to build a more complex picture of individual decision-making, where threat
to life is weighed up against immediate socio-economic problems and viewed through a lens of
belief in the hospital’s or biomedical healthcare service’s ability to cure disease. Within this
paradigm, advanced stage at presentation itself should be questioned as outcome variable alone.
Instead, progression of disease to an advanced stage, including fungating of the tumour through
the skin, might be seen as an impetus for care rather than a consequence of delay, weighting the
patient’s deliberation in favour of biomedical (hospital) diagnosis and care even with its

economic, transport and work burdens.

Objective Four: To assess the relative contributions to advanced stage at presentation of
patient factors with tumour biology.

This thesis and the papers that have arisen from it can be seen as a linear path in the candidate’s
determination to understand the influencing delay in presentation and their impact on cancer

stage in women with a diagnosis of breast cancer in South Africa. The initial study was conceived
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to engage with patients as participants in understanding their experience of breast cancer.
Following from this, was developing an independently reliable questionnaire which would allow
understanding of the subjective experience of the participant to their objective stage at

presentation.

However, it was important to recognise that developing over the last two decades in tandem with
our understanding of patients with breast cancer, has been an understanding of the disease itself.
With this is the recognition that the biological characteristics of breast cancer are as important, if
not more so in prognosis, than the clinical stage. This has been recently fully acknowledged by
the AJCC in their 8th edition of cancer staging [1] and in various expert consensus statements [1,
128,178-180]. Therefore, the final analysis of this study population aimed to determine the place

of tumour biology in influencing stage at presentation.

Tumour biology is the only variable in this study, and in breast cancer understanding in general
(with the exception of age or race), in which no attempt can be made to alter or influence it.
Therefore, understanding its contribution to advanced stage is more important for setting all the
other modifiable factors in context, and determining whether substantial changes to socio-
economic or psychosocial factors would influence stage, or indeed prognosis, in the light of

unfavourable biology.

This study found that some forms of adverse biology were associated with advanced stage at
presentation. This included high or intermediate grade tumours, ER or PR negativity, and HER2
over-expression. Importantly, all socio-economic factors were mitigated by tumour biology, and
when considered in the multi-variate analysis which controlled for these factors, the relationship
between adverse tumour biology and delay was strengthened. In addition, in the Luminal B
cancers, when separated into those with or without HER2 overexpression, those with HER2
overexpression also behaved similarly to HER2 positive cancers, increasing the risk of advanced
disease. Black participants were found to be a heterogeneous group with only one factor (lobular
sub-type, often difficult to detect on imaging) predicting advanced disease. On the initial analysis
here, there was a relationship between young age, and between black race and advanced stage at
presentation. This was consistent with other studies of women both in high-income settings
[161-163] and from LMICs [125], however crucially to the understanding of this aetiology of this
relationship, we found that race, and young age were considerably mitigated by the presence of
adverse tumour biology, which was found to influence stage at presentation more than any

singular demographic.

Considering previous analyses of these study patients under the first two objectives which found

that race alone was not a predictor of beliefs or delay and most commonly a proxy for inequity in
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the country, these findings confirm the lack of evidence for singular racial differences in breast
cancer characteristics in South Africa and highlight the complex interplay of disease biology with

individual patient and provider factors in our environment.

This final analysis also found important considerations which have not been previously examined
in low-income settings or discussed as causative factors for late-presentation in comparison to
high-income populations. These are the comparison of a non-screened population to high-income
screened populations, and the absence of receptor-marker consistency in sub-type categorisation

for unbiased comparison between studies from LMICs.

In high-income screened populations, there has been a debate in the last decade regarding the
effect of screening. Whilst it is accepted that more breast cancer is detected at an earlier stage,
there has been failure to demonstrate a reciprocal fall in late-stage disease [181-185]. The
presence in this study of late-stage disease, with a paucity of the Luminal A cancers most
commonly seen in screened populations, may be an artefact of symptomatic rather than screening
(over)diagnosed disease. In a systematic review of 12 multicentre studies from Europe and the
USA (Blows), Luminal A cancers were found in 71% of patients (Luminal B 6%, HER2 6% and
Triple Negative 9%). At presentation only 39% of Luminal A cancers had a tumour greater than
2cm (Luminal B 53% HER2 57% and Triple Negative 54%), and 42% were node-positive
(Luminal B 56%, HER2 58% and Triple Negative 40%). In this current study, only 21.6% of
patients had this favourable sub-type, and this sub-type accounted for only 18.2% of all advanced
disease. Further to this, a study of the molecular sub-types of screening and symptomatic women
in Sweden [186] found a significantly increased number of Luminal A tumours in screening-

detected women and concluded that:

“screening-detected breast cancer is characterized by more favourable tumour
biology and is diagnosed at an earlier stage than symptomatic disease. Despite
analysis with modern molecular pathology techniques according to validated
protocols, stage migration was the most important confounder explaining the

beneficial effect of mode of detection on survival.” [186]

This would support a hypothesis that some of the propensity of advanced disease seen in
this current population may be secondary to a paucity of screening-detected favourable-
subtype indolent disease more commonly occurring with increased age. Also supportive of
this would be the comparison of cancer incidence to life expectancy: there is a smaller
incidence of breast cancer documented by the National Cancer Registry of South Africa

(2012) of 1 in 26 women [12], with a life expectancy in of 62.9 years [187], as compared to
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the USA where the SEER data indicates 1 in 7 women are affected [71] but with a life

expectancy of 79.3 years.

The second new consideration in the finding of increased late stage disease is the importance of
immunohistochemical accuracy in the determination of sub-type. In this study there were clear
distinction in the rates of advanced disease between HER2 positive and negative disease, and
within the Luminal B group, a movement of Luminal B HER2+ tumours towards Luminal A
behaviours, and Luminal B HER2+ tumours towards findings associated with the HER2 positive
subtype. A review of the literature concerning this in LMICs shows that the differentiation
between Luminal A and Luminal B tumours can encompass PR status, grade, HER2 status or Ki67
(recommended by St Gallen [159], as in the current study) [154, 155, 168, 188]. The
differentiation of these will affect the proportion of patients separated into Luminal A, Luminal B
and HER2 positive groups, and therefore affect expectation of biological indolence, treatment

success and ultimately prognosis.

It is important here, however, to restate that these propositions should not replace the
understanding of individual or health system related factors in advanced disease but, in light of
the full biopsychosocial findings of this study, continues to inform the understanding of the
interactions between patient, health system and pathological feature that will impact on the

individual’s experience of their disease.
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Chapter 9: Conclusions

This thesis and the manuscripts arising from this study report on the determinants of advanced
stage at presentation of breast cancer in an urban South African specialist clinic. It was designed
as a clinical observational study rooted in participation of the patients in understanding their
experience of breast cancer, both psychosocially and within the health-system they relied on. As
clinicians, the concept of a problem patient, quick to run to the traditional healer and slow to enter
the biomedical world, was one perpetuated in the literature but not seen so commonly in clinical

practice.

Through a two-part study, first comparing the attitudes of patients accessing public and private
healthcare spaces, then comparing the clinical and personal features of patients within the public
healthcare system, four objectives were met. This study found that the determinants of advanced
stage at presentation are complex and individualistic. This study has highlighted how the many
intersections in an individual’s experience may impact on their stage at presentation. Race may
affect stage, but through the socio-economic inequities currently present in South Africa, or an
increased risk of adverse tumour biology. Poor access to information alone, or through education
or literacy, will affect beliefs which subsequently affect delay. Delay to presentation does increase
the risk of advanced stage at presentation, but not through a linear path of poor socio-economic

circumstances alone.

Therefore, this study has not answered a binary question of why patients present with advanced-
stage breast cancer. Rather it has shown that providing biomedical access for patients with breast
disease in South Africa should be designed as a multi-faceted approach to safe-guard individual
patients from failing to: accurately acknowledge a breast problem; recognise the appropriateness
of expedient biomedical care; and be cognisant of local facilities to allow for that. In the same way,
a healthcare system, and more specifically the South African National Breast Cancer policy, should
be designed in such a way as to anticipate with social support the transport, financial and familial
burdens associated with accessing care, and make medical provision to provide cancer stage and

sub-type appropriate treatment for their patients.

This study has highlighted deficiencies in the approach to managing and reducing advanced stage
breast cancer at many levels and has provided evidence for strategies required for improving
care. These have been discussed through the chapters of this thesis but can be summarised here

as:

1. Community interventions and advocacy: Ensuring the education of patients not just to
be aware of breast care symptoms and the urgency of biomedical care, but also to

understand cancer management and dispel uncertainties or fears about that biomedical
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care. Using new technologies of mHealth and other internet or cellphone-based
technologies can be considered, with the evidence that cellphone usage is high, thereby
flattening the hierarchy of multiple tiers of healthcare and allowing direct access to
appropriate specialist care which may prevent or at least mitigate delay.

Population upliftment: In addition to community intervention and advocacy around
breast disease, there is a further need for community upliftment to enable patients to fully
access appropriate diagnostic care. This study found that beliefs, fears and delay could be
related to issues of literacy, job security and transport burdens, and together indicate a
difficulty in navigating the health system. Further to this the relatively high level of
appropriate agreement and disagreement to the questionnaire questions indicated
adequate breast awareness. Therefore, more holistic measures of ensuring improvement
in literacy, job security and social support would appear crucial in minimising delay and
advanced disease at presentation, through all domains measured in this study accept
tumour biology. Unfortunately, this last intersection between one thesis and health
systems improvement is beyond the scope of this study or discussion, but documentation
and advocacy of this is critical in the recognition of change required to improve care in
South Africa.

Improved access to health care and social support services: Using an open-access
model of care to deter delay in diagnosis, but also to combine services at one point-of-care
that may improve patients’ experience of holistic support and decrease the fears found in
this study. This could be improved by social-work advice for accessing grants and
governmental financial support; legal advice around labour law and job security;
psychological support for patient and family; onsite childcare to allow longer or more
frequent appointments; and stage-appropriate treatment provided within recommended
time-frames.

Improved oncological services: In addition to diagnostic facilities and stage-
appropriate treatments, this study found that accurate consistent molecular pathology
was important in understanding and predicting disease. The small increase in adverse
tumour biology also invites further population studies through genetic counselling and
assessment, and the better integration of genetic testing at the interface of clinical care
[166]. These are issues poorly resourced in the South African, or indeed the LMIC setting
[189].

More nuanced understanding of heterogeneous populations in LMICs: This study,
encompassing women from different self-reported races, nationalities and economic and
educational brackets, found a heterogenous population that was not easily characterised

along socio-economic or demographic lines alone. More studies, both descriptive and
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qualitative are required to better characterise decision-making from symptom-
recognition to treatment acceptance. This would include multi-centre studies within
countries to allow rural/urban, differing sub-cultures or distinct populations groups to be
included to properly represent the whole population, and prevent inherent selection bias

causing country-sized generalisations.

The studies and research papers presented in this thesis have met the objectives and aim of the
overall thesis. The first objective described the relationship of breast cancer patients to fears and
beliefs about their disease and found a heterogeneity of attitudes not bound to patient
characteristics. The second and third objectives described few direct associations between of
stage of breast cancer at presentation and structural or psychosocial factors, but a more complex
picture of individual decision-making, where decisions regarding biomedical treatment are
weighed against socio-economic burdens and belief in the biomedical model. The final objective
then discussed the relationship of advanced disease to the tumour biology of the breast cancer
and found that the two were closely linked, but unrelated to most socio-economic or demographic

characteristics.

Finally, the thesis has described and examined the experience of patients with breast cancer in
an urban South African setting, examined the relevance of socio-economic and belief-based
factors in causing advanced disease, and from this, recommended small-scale, community and

governmental strategies for breast cancer care improvement, informed by future research.
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Furpose Breast cancer is the most common cause of cancer in women in South Africa, and often pafients
mesent late. There islittle undersanding of the psychosocial siresses affecting women with breast cancar
in Mrica

Methods A questionnaire was distributed o 263 patients with breast cancer attwo sites (one government
and one private facility) in Johannesburg. Selt-reporied levels of fear were reconded on summative scales
and fheir rel ationship to demographic variables assessed through univariable and multivariable modified
Poizson regression.

Results Fears related io treatments and prognosis, parficularly radiation, loss of hair, and loss of breast,
ware far stronger than those related i socioaconomic baiers. R elative risk { RR) of most fears was higher
in women y ounger than age 40 years, including treatment affordability (RR, 1.80; 95% CI, 1.26 o 2.58),
hair loss (RR, 1.48; 95% C1, 1.12 ip 2.85), and surgery (RR, 1.21; 5% Cl, 1.02 to 1.68). Difficulty taking
fime off work predicied fear of job loss (RR, 2.59; 95% Cl, 1.55t04.21) and mizsing appoinimants bacause
of transport (RR, 2.46; 95% Cl, 1.52 i 3.96) or family commitments (RR, 2.46; 95% Cl, 1.52 to 3.96).
‘Women with dependents and black women wene mare afraid of dying (RR, 1.73; 85% CI, 1.03 to:2.90; and
RR, 1.78; 85% CL, 1.33 bo 2 24, respectively); however, soci oeconomic status in thissample was a strong
confounder of race and explained most of the racial differences in levels of fear.

Conclusion The most significant fears around breast cancer were related to reatment modalities and
advarse effects rather than ransport, financial, or work concems. Young age and job insecurity were
medictive of increased fears. Education about reaiments has a key role o play in improving access o
breast cancer care in South Africa.
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INTRODUCTION

Breast cancer s the most common fom of cancer i
affect women in South Afica and in 2013 was
Esporsble for 20.8% of Emale cancers and mare
than 10% of the enfire cancarburden.! The National
Cancer Regitry (most recent repodt, 2009) eports
an age-adjusted incidence of 276 per 100,000,
enquating to a ifefime fsk of 1 in 33 women.

In developed countries, advances in the manage-
ment of breast cancer over the last 50 years,
including soreening and earlydetection programs,
hawe led to an increase in sunvival rales. Early-
siage breast cancer has a survival of > 95%;%
however, lale-stage disease confinues to be re-
sponsible for most cancer deaths, through meta-
siatic progression.
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Optimal treatment of breastcancer and increasad
survival rely not just on early defection buton early
and continued presentafion at a centar capable
of reafing the disease. Thus, health care dispar-
fies will afiect a pafient’s cutcome# In ying o
understand these disparities and their effect on
ouicome, studies often look o sociceconomic
fBciors, induding educafion, health insurance
status, wark, and framspatation.* These fciors
may provide physical bamiers in accessing ade-
quate health care. Physical bamiers can ako
become a source of psychosocial stress for the
patient, causing fears that can alko affect imely
preseniation, treatment and patient choices
about fheir breast cancer careS In addition o
physical bamiers i access of care and fears
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related tosociodemogaphic Boiors, furthersiress
man be associaled with knowledge (or lack of
knowledge) of treatment modalities and their as-
sociations and adverse effects.

Undersanding the fears associated with breast
cancer in South Africa i impartant in improving
care and enabling and encouraging all women o
access reatment earlier. By inerviewing women
accessing senvicesin both government and privaie
fBciliies in Johannesbung, we sought to determine
the fears expanienced by all women with a diag-
nosis of breast cancer, allowing identfication of
important univarsal areas for education and im-
proved care provision.

METHODS

This dual-center study included patients with and
without medical aid in Johannesburg, South
Afnica. Madical aid is the sysiem of health insur-
ance in South Africa bought by the end-usar that
allows access to privaie facilities. Paients without
medical aid or with poor coverage are seen in
gvernment-funded facilities at low or no cost
The government clinic s based within a provincial
government fertiary hospital and manages appros-
imately 350 new breast cancer diagnoses each
year. Only 6% of these patients have medical
insurance (unpublished local data). The privaie
facility sees private- or medical insurance—funded
patients and manages approximately 400 new
breast cancer cases per year.

From November 2011 i May 2013, patients un-
dergping treatment of breast cancer ineach cenfer
wera recruited o complate a questionnaire. The
guestionnaire was distributed to consenting pa-
fients attending for diagnosis, operation, or follow-
up over a 21-month period. Each patient was
offiered the choice ip complete the gues ionnaire
alone or with the aid of an assistant, who could
franslate into fhe patient's prefamed language. The
study received ethical approval from the Human
Reseanch Ethics Commitiee of the University of the
Witwatersrand (M111121).

The first part of the guestionnaire included sec-
fiors on demographics, socioeconomic status,
aducational background, work, franspart, and re-
ligious affiliafions. The second part of the gues-
fionraire used a summafve scale of 0 (no fear)
fhnough S{fear under controd)to 10 (veryfearful) io
defermine the patients’ fedlings of faar and con-
cern at diagnosis about Esues related to theircare,
social droumstances, or prognosis.

Patient characteristics ware described using fre-
guenciesand proporfions. Agewas calegorized as
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age 40 years and younger or age 41 years and
older. Having dependents was compared with
not having dependents. Social status was cat-
egorized as being mamied or unmamied, the
latter of which included women who were sin-
gle, divorced, or widowed . Women who were
employed by others or considered themselves
zel f employed were compared with women who
were unemployed or retined. Education was
grouped according to highest level of formal
schooling completed: primary, secondary, or
tertiary. Reported racewas collapsead into black
and nonblack categories, includingwomenwho
indicated white, Indian (Asian}, colored, and
mixed races. Women who indicated that they
sometimes or always had difficulty with trans-
portor taking time off fromwork were compared
withwomen whoindicated they seldom ar never
had those difficulties. Two-sided differences of
proportions were compared using Pearson’s y°
test. A Pvalue <05 was considered shtisfically
significant.

Patients who did nat have a confirmed diagnosis
of cancer were excludead from the analysis of lears
{n = 4). Resporses were caegorized as fearful
(score = B) or not fearful. Modified Poisson re-
Eress ion with mbustmcrstimaﬁcn-’msappﬁed
o the data to estimate the relative risk (RR) of
being fearful according to patient characieristics;
RRs and a 95% Cls are presenied. Univariable
and mulivariable results adjusted for the patient
charactansfics desoribedaboveare presanied. All
statistical analyses waredone in Stata v13.1 (Col-
lege Station, TX).

RESULTS

A corvenience sample of 263 patients was in-
cluded. Patient age ranged from 18 to 86 years,
with a median of 52 years (inferquariilerange, 44
0 62), with 41 patients who were age 40 years or
younger at diagnosis (16%). Table 1 lists patient
characteristics grouped as either privaie hospi-
tal or government hospital and shows that gov-
emment patients were more likaly to be black
{P==.001), single, and lving withothears. They were
less ikaly i be employed when compared with
private faciliy pafients (52% v 73%; P= 001
Significantly moe privaie fBcilty patients had a tar-
faryeducation (53% v 13%, P <.001), and 36% of
gvanment patient athined primary education
only compared with 6% from the privaie Bciity.
Access to call phones was exiremely high in both
Eoups (97 % private Beility, 25 % govermmend), but
ompuer and intamet wsage was significanty
higher in private patients @7% v 39%, P - 001).
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All Fears

Figure 1 illusiraies how many pafients with a con-
firmed cancer diagnoss (n = 259) were fearful
fsoore = ) for each domain induded in the ques-
fionnaie. Theowerall pattern demonsiates that ears
Elaied ipteatments and prognosis were fBr sronger
fhan those relaled i socioeconomic bamies. The
most common freatment-elaied fear wene related o
chemotharapy adver=s efiedts (65.4%), folbwead by
mdiaiion ard sugery (59.7% and 539%, respac-
fivaly]. Although some patents feared both sungery
and breast loss, the differences between the women
who feared sungery and those who feasd bread bss
wes shfisfcally sgnificant (P = 001}, as were
women who feared sungeny and women who feared
mdigiion (P < 1001}, using the Pearsoris ¥ test
Concarns over ahilty to atiend appointments for
Easons indudingtmnsport and workwerethelowest.
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Relative Risks of Different Fears

The RRs of fearfulness for women younger than
age 40 years were unifiormiy higher than for older
women (Fig2). This was most pronounced intheir
woimy ower affording all appointments and treat-
ments (RR, 1.80; 95% Cl, 1 26 ip 2.56). Young
women alo had an incressed likgihood of
reatment-related fears, significantly in fear of hair
loss (RR, 1.48; 95% Cl, 1.12to 2.95) and fear of
surgery (RR, 1.31; 95% CI, 102 ip 1.68).

In women of all ages, difficulty with taking time off
work (a relafive measure of job insecurity) had
increased likelihood of fear about job loss (RR,
2.5 95% Cl, 1.59 to 4 21), and women ware
mare likely i fear missing appointments either
because of transport (RR, 2.46; 95% C, 1.52 o
3.958) o because of Bmily commitments (RR,
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Fig 1-
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246;95% O, 1.52 0 396). They also feared the
adverse efiect of chemotharapy more (RR, 1.30:;
95% Cl, 1.07 to 1.58). A tertiary educafion was
profective agairst fear of job loss (RR, 0.46; 95%
Cl, 0.24 to092) and notatiending appointments
because of transport and family (RR, 0.20; 5%
Cl, 007 to 058; and RR, 0.33; 95% O, 014 ©
0.7 5, respectively].

The RR of fear of dying had a median of 5 and the
widest spread of any of the fears, with an
inerquartile rangeof 1 to9; 47.7% of pariicipants
indicaied they were fearful of dying (a score == 5).
‘Women with dependents were 1.73 imes more
likely i be afraid of dying (95% CI, 1.02 ip 2.90),
as were black women (RR, 1.7, 95% CL 1.33 0
224). Figure 3 shows that black women experi-
ence much mare fear ioward the physical bamiers
o care they ware much maore afraid of missing
appointments because of ransport problems (RR,
4.11;95% Cl, 1.42 ip 8.12) or bacauss of Bmily
commitments (RR, 2.56; 95% O, 142 to 462)
and wamied they could nat afford i get cancer
(RR, 1.65;95%Cl, 1.1 7Tt02.37). Thesaresulisare
similar to those expanenced by women in the
public hospital {Fig 4).

In adjusted regression, where patient charac-
feristics were held constant (Fig &), black race
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remained a significant predictor of fear of dying
({adjusted RR, 1.73; 95% Cl, 1.13 to 2.64). Socio-
emnnomic chamackeristics such as employment,
use of the government hospital, and compuier
use were not statistically significant predictors of
fear of dying. Although being young, black, ina
government hospial, or with transport difficulies
increased the fear of affordability of freaiments,
none remained significant in the mulfivariable
adjusted model.

DISCUSSION

In women with a diagnosis of breast cancer, this
study found that breast cancer freatment and its
adverse efiect, including the universal fears of
cancer and dying, wer e associated with increased
fear at diagnosis, but socioeconomic faciors, in-
cluding franspart, work, and finan cal ssues, ware
not. Affordability of cancer treatmentwas the only
socieconamic factor that was associated with an
increased lewel of concemn.

Studies hawve found that fear can be important in
defermining delay to treatment ! How patients
are reated alsoseems b influence ifthey continue
10 attend for care, whether by their physicians =%
or because of advarse effects. "5 However,
the relative confribution of these facirs o fear
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associaled with a diagnosis has not been de-
fermined. The new findings from this study sug-
st that physical obstacles may represent less
of a barrier to care than psychological fears
associated with treatments in our wban South
African setfing.

‘Within this sample, different populations emengead,
each with unigque combinatiors of concarms. Like
many other studies, "7 we jound a significant
relafiorship bebween younger age and higher cos-
metic fears around hair loes, althoughnot lossof the
breast. This lack of fear around masteciomy may
refiect the options of reconstruction and breast-
CoNSeving sungery. Younger women akso face
increased fears over affordability of treatment,
having surgery, and job insecurities. These dif-
ferences reflect the pressures these women Bce
in maintaining income afier a diagnosis. The loss
of hair could also be concemning in this light, asit
would publicize cancer therapyto emiployers and
oolleagues. Studies that have looked at the psy-
chological needs of young women have found
that younger patients viewed themsalves as dif-
ferent from older patienis, with problematic
work and relafionship issues, fertility dedisions,
and poor support when transitioning inio
survivorship. "®'® Owr findings are consisent
with this and highlight the disinctive support
neads of this young group.
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In addition, this study highlighted athergroupswith
le=s peychologcal resiience around breast cancer
freatments, induding those with job insacurifies
({increased fear of job loss) and those with depen-
dents (fiear of dying), whose additional supporfive
neads may be overlookead. The near-universal fear
of cancer, with all its negative connotafions, was
presant in inmeasing measwre in thoee with de-
pendents. In an economic center such as Johan-
nesburg, members of the wosking population are
ofien hald responsible for housshold dependentsin
addifion o supporiing an extendad family and
homesieads in rural areas. | = possible fhat the
demands of close carsgiving o Bmily, the eco-
nomic demands of dependents near and fr, and
fhe unexpected nature of cancer can add signifi-
cant psychologcal siress ip such pafients.

The highestsoming fear was in relafion o oss-
be mdetion testment. This mimoes oher shd-
ies that show women hawe a norepecifc fear of
radigfion™" and poesly far its relaonship i caus-
ing cancar. Thesa findings highlight the imparant ok
of educaton of the presympiomaic woman (essen-
fially every woman) in how breast cancer is mof just
diegnosed butatlsoteaed. Education has beenshoam
o reduce fears and improve atiendarce in divers
gohal populations, 2= including recent sucremses of
HMWPAIDE community educafion in sub-Sakaran
Africa, whene radio and elevsion sap oparas hawe
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Fig 3 -
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teen wed o highlightdissases such as HMBIDS with
measuratie sfect™ The contribufion of ecert high-
pofie breast cancarsurvivoss inSouthAfica canako
be usad as an oppartunity ipinfroduce public disous-
son of freaiment optiors and siCccesses in breast
cancer care™>

The cument study indicaied an exiremaly high
ownership of mobile phones in the populaion
studied (89%). This, coupled with the inoeasing
use of intamet through smartphone connediv-
ity, allows eHealth (using commu nication ech-
nology for health) and mHealth {using mobilke
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commeunicafion techndogy todeliver health care)
sirategiesto be usedforeducation. Already, young
patients in South Africa access health information
for themealves and family fhwough smartphone
imernet access, and this has been shown o
modify health behavior, if not knowledge, in a
South African pafient population ™ These forms
of education can complement more raditional
mass-edu cation iniiatives, which have been used
in breast cancer awareness in low-income, low-
awareness areas of the word™=? and in South
Africa, with layering of messages of aeducation
through mulimedia. ™ This new finding that
breast cancer treaiments are a source of fear
and poiential bamier to care means that introduc-
ing managementoptionsand ex padations ino the
dialogue of breastcancer awareness and screen-
ing should be a pracfical application after this
shudy for cancer care in South Africa.

The faar of dying in black women was moderated
by attendanceata government hospital. This may
bea reflection of gnod social support, closerties o
community, and in particular the presence of
sunvivor-navigaiors in the government hospital,
funded by a nongowernmenial organization. Other
studies havealso found that having counsellors or
ravigators present reassures patients and halps
them negofiaie the complex medical sysem, and
fhey are then likely D receive recommended
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standard treatment * In addifion, navigators ae
ahle in identify and resohwe intrap arsonal {defined
as beliefs, knowledge, atfifudes, and sociceco-
nomic) bamiars that affect patients 3! Securing
funding to maintain and increase the number of
available navigairs i a challenging undertaking
in ourresource-limied emironment; however, the
poiential future outcome of improved patient cae
highlights the necessity.

Prewvious studies have shown strong relatiorships
between disparities of access and response D
breast cancer care for different races internation-
allyand in South Africa."*“* S tudies from Aficacr
of African migrant ofien rely on using cultural
belie and fears to explain thess bamiers b
cae, 5815233 whareas in this study we found
fhat although thare were differences betwesn
races in their levels of fear, these ware relaed D
inherent sociceconomic disparfies athar than
cultural resporses. Black women were more likely
o fear hair or breast loss and mare likely o
expefience CONCEMS OVEr Socioecnnomic cbsh-
cles. However, because of the legacy of previous
economic/political policies in the country, thare
remains 3 significant association between race
and sociseconomic siatus. These sociceconomic
fBciors ware strong confounders of race in this
shudy and, on multivariable analysis, most of the
race-fear reationships weakened, demonstrating
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fewinhearent racial differences butinherent strong
educational and economic drivers of fear. Thesa
data provide prefiminary support for questioning
fhe exisience of culturally bound reasons for delay
andfailure in breast cancer reatment and point i
more holisfic concerns shared by women of all
races in all countries.

In all countries, but paricularly in postapartheid
South Africa, relying on factors such as race o
predictfears, attiudes, andacoess isproblematic.
These data confirm the queshoning of the influ-
encerace akone hason fearsanund breastcancer
and receptiveness i treatment and, in fBct,
whether universal concearns over welfare and fear
apund freatment and death trarscend race or
culture. Health surveys among ofher seemingly ho-
mogeneols groups show great diversity of lan-
guage, educafion, diet, and health behaviors, *
and therefore assuming help-sseking behavior or
bamiars will be standardized in a racial group
should be treated with caution.

For pracfical reasons, an optin invitaion method
was used in this study, and no information =
available for those who declined to complete the
questionnaire. Although translation was available,
fhere may be a seledtion bias toward Engish-
speaking patents of all races, and this may con-
found some of the variables, parficularly anound
ed ucation and employment. Tharefare, the exient
o which this can be genamalized to all patents
with breast cancer is unknown. An addifional
consideration and scope for further work & that
fthe siudywas purely quantifive in its approach.
Examination of the fullsoope of fearsand atitudes
of patients through interviews would increase the
rangge of ow understanding of the pafients
EpEience.
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The study was cross-seclional in nature, and
although women were asked i recall the fear
experienced at diagnosis, in recollection some
of these fears may have been moderated or in-
creased for women who had already stared treat-
meent In addition, a furtherlimitaion as with many
shudies of breast cancerin sub-Saharan Africa is
that thissample is Bkenfrom patients attendingan
wrban specialistcenier. Although they would have
wital and valid res porsesfor this study, particularly
regarding access and bamiers to care, it ks imipos-
sible to tanget patients with breast cancer who fil
orrefuseio present to medical servicesatanypoint
in theircare. However, many of the patients in this
study wowld be presenting inthe|aterstages of the
disease forfinal palliative care of fungating wounds
or ierminal disease symptoms. More studies ae
required o rela®e medical details, including stag-
ing at preseniation, to psychosocial and sociseon-
nomic characterisiics.

In conclusion, studies on bamiers to cancer care
in undersarved populations have often focused
onthe physical bamiers that prevent patients from
acressing care. Our results show thatwomen are
far less fearful of how theywill negofiate life during
treatment {including work, finances, and family
commitments) than they are of the planned treat-
ments. Young patientsare particularly vuinerable
0 inreased fear when approaching treatment
of breast cancer, and this group should be tar-
geted with specific support Far all women, fhe
public message of breast awareness should in-
clude education about breast cancer treatment
and emphasize the imporance of treatment for
sunvival.
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the following famt= "The final publication ba
avaliabls st link apringar.com™.

&) Springer

101



J D Héng
THN 101l S I8l -1 243

() ot

The Effect of Access to Information on Beliefs Surrounding Breast

Cancer in South Africa

Sarsh Bwrma'
Kathoryss 'Wiright” - Cyniis Firakalber™

D Amcricsn Assecisiion T Cancor Edwostion 2017

Absiriet Froast coror is the most oo oasoor sffbobing:
e in Sewth Afdos. Thees s Litle Enowledge ofbaliel
T Eiontify koy srows i improvn sopyeedt sl odocstion in
fidp demggrrpiically s cultwenlly divess poyrolation,
Woman with & vty of demagraphis and saclsesantnis
thslr agroament to sbsrerin of ersaed go and hetiafh. shoot
madieal oore (37.55) and Sanlly scpport (90.59) were most
oy beliewed. Bolioh in fhith besed oore sl alinrs-
tve treatmenis v aleo presast (795 and 34.9%, repootive-
Tyl Nopathvs trldicfs were nithilly ot Hindy ki Wik pe-
oot (FR: 1157, 95%CT- 1. 37-57.65) m was baliel of cancer

& Bamh Rsymo
o sk Sngrall nom

Eaihvyn Ssbaippal
inchnpg il garall e
Caved Boem,

Tonlrdes Emger

¥ iimioel HIV Newwarch Unit, Tieyartort of Tateral MoSeins,
Faaliy of Eialh Soioms, Tnirosiy of it Witwslesol, T Vel
Ratall, Pictcvoarts, Bedutatatwoliory 1199, 5ok Altw
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= nporishrment (RE: £35, 99901 1.41-31.21) Bowero, in
Tt veriste melysla sdjioeting for nge, sdocation md saoae
o i v (P recwrmpmreesr, Frdernot and comfaderos inmod-
tag and] writtng, therw wup np diffewsce botwsen raclal
groaps or hoapital attended. Raading & netrapanpsr of
tht canesr wal @ prithibvesrt or oures {Inkamet T ARER:
0.12, 9590T: 0.02-0.9%), helicln sltrradive methods of ouc
{oorwwpapes tme: sBE: 0,51, 359CT: 0.27-0.96) mnd the neg-
sive: beliclh of desth and Rafigrrermont (Intovet we: SXH:
.00, 9F%CT: 0.00-0.00). Poslitve axpresslons of oo end
bibitg oidbowst wors fmid oquilly 4 all womab Atthodes
and beliedh wbout cancor shownd Hitle bxdepeodent damo-
Jraphids or soueecotmie varhines. Mogudhn bl warne
rritigaing] try smcms i rdkermdion e confidence in liesy.

Esywerls Bresst cancer - Encwiadge and eittindes -
Diapacrithval - Sorgeery - Chieordkonry - miFestth

Introawction/Bacoeand

o BEogth Africa, et concar i Thi m0st commion. cancer i
affeot wores. Breast caneer 18 reapeonadhle Sy 20,859 of all
oy, poid moa of the two Ledag coees of oo Genth,
Tt procended, ocily Ty corvisal axscer [1], The oot necent
figorw fxen the Wtiorml Carsor Rayginkcy (2004) roport that
the Metime rixk the developiny breast oanoer [n Sowth AdHes s
1in33 {mpeadjmics] mcidonon of 274 por 10000009 [1]. Ine
ooty and roglon whare Ge HIY, fobarcnlosls mnd other
cxanertrataibler it ety I exctrosrwihy hgch s o rskdes
aal pard-maie] muristiy xete of 154 par 190,000 [7], cancer has
often nat beon priscitised. Howtes, cocont sooooiss
Fmcrring comprykonghre woll-put of srioavicl ookt
ana hetiey treatvewnt of the cowpliostions of HTV/ATDE has

i Bpricgar
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ot that T -corraricshis desss resgenent ko be-
ot mnore pelovant Ko the Jong-ieern health of the population
In tha Ji 50 yeom, siverces i boest conos mansgemant
yiobally keva Jad i o unlversal lnsreass o detociion sl -
st 0 be roepansdbia for a wignifionst. depacity betwem
intormtiors] srvivel ratos sl Shome in South A frio sml olher
Jow- md xxiddle-income countcies (LMWECAL

‘Thee i & oot {datulle bk of wiedenrowuieg ol ressnivh
an. iy The et i wtich Baogth. Africun ptisnly™ prrchosocial
of aothosoanomibs infasnset affect thede halp-sedice g bohre-
sy i Tt v cany. Wiilst some of e smay bore
boon tevertigated in individosl groups, meh o 1 bk
Afrioen wormn [3], $eom b hoen oo helintic soslysis an
Tcww, or indoed I, beliafl conoaring heeast camosr mad i e
diffor by mon, mubiore, odoostinn or amviroom t i soh-
Salwran Afilcs. “There can be & great diveity of aoltrre ba-
(], mod relianes on spaciflc demogrepkic clomctedstics o
prodist adthodes v o Evoree sid shenging cousdry Lo
Reagth AfHen ey wy kmger b yaiid,

‘This shudy cararmines the abttiodes wul belleft meoundfing
ot concer hald Ty wroman in £ ey divess sockmon-
ol and recli] grownd in wiban Sorth Adfvios and sl i
o for improved sdscstion and Tadasanifing.

This sy incioded pativats face tea spesiabint hoort oane
clinicy in Joharnedrery, Bonth Africa. Cine i . grvememant-
Mmmmwmm
each yoar In close prographical proximity Le o privee or med-
preximaledy 4K now bresst canoer dlagrnoses. per asinm.
A orrvorioncs sonplo of peticris was reonciind from =1
pationt endaging menszana Thie breast canor ot sither of
e two shudy contros bobweon, Novonbor 2001 sed Augost
2013, Haergitrrent wn. picictly yoloriery, seopmged femggh
pouters and direot inwitstion fo ke part in the sindy.
Congenting ooty completa] 2 qussiomyo yod amis-
mace war piovhiad by boskst atinlo ataff for patiants whe
euir] irerplation of the qrmdinreaine inky G powfire)
Teaguage or cerificstion doring somplstion. Ths siody 1e-
Committed of the Unlversdty of the Whwatersrand
it ilhhE RS

“Thw rindy questioonsive v desiyned with notid{sciplin-
ity irvalveiwirt from speciatisg rvobved i bt oaneer
ey incinded ganergl goeetinng. v questions ypeciiic 12
omt' paitheyt popolation. Damnogranhis. indormstian loded

£l dpeinger

g, Teca wnd afwrir hackprremd, fret ngrmps, meritnl ddoe
and Jopendain. Cloasthons o soloeconomis Hrmd inedad
adorxdiovs] backyraunsd, srmirysent, and work ond st
loglstics, Wornan weare aaitnd whedsar thwy affTiaind trith ary
Fartiogier sfvention was paid o detaoriving perficipant’s bo-
reading md writiog, scceas and nae of nevspepec, Rlevision,
oottt oull phote, Tnternst sl G spant soktlds e
Teowrmy, Tt dhaorgld b oo Gt due i the avnilebdlity of non-
ot oot fn rmEtionsl meedie and oolioe, sconss bo infe-
Tmticen gras cogidern] separiy in bimmcy.

Pimally worses wars aalosd to rale thelr agresment with 23
rintornanis (Fig. 1)} wihich emihodind precrnooptinrs portsring
1o daleyn in bhaalth-seeking bahvinor, basad oo e prevl-
oraly describad in the lirstors S hrosst conoor [5-£] and
HIV B Soothern Advios [9, 14] aod Som thelr parmsal ax-
riateanees it oot ot e dpdiry toan, A 104t SoEthe
Kala v vend 13 quantify responsss Broen stromgly dlaagren (v
rirongly agoee.

Analya

Precuetosiad ind propoctions were oasd o doscribe patlent
cheracierstics, snd aocisl crusstesces were calrgorised
{owtegorien thond tn Tubles 1 and T). Health sarvioes socmmed
won oaingurisad @ gorornest or priveis doppoeding on
which Bcifty they aonded. Only 5% of pationis i e pov-
attaveait ol hinm tisdio] Sbohisnes (oiymbHiled Lol
4oz, axd thix is predooinmty low-cost phow witich axchuds
oo it prbvate SuiBtivg, No gomrerit peitior e trasied fn
Ty privaim agibiby.

Pamen who ware amployed by othem or ocnilders] there-
sabvea sl mrepioywd (whach ey ba ol o infierm] wk
in Sooth Afrios) wann otmpaned 5 woman wh o affher
wnoxepieyes] or desoried fessnives ns refimad. Adter the ini-
thal demograpbic descriptdon. (Table 13, salfrepared mos was
thon oullepeod inin back sed mow hlsck celogurics, (nan-
Hiack inolnding womes who ndoied wride, ndlm Aadken),
aolourod (a Sonth Africen sistisiicsl growpn donoting & mixad
Twee) amd mixad. eace)

Fiemponsot 10 malervente of baBef wers oategoriead s
agree [eroring & or grewir owt of LI or oot ayros
{mring 5 of below)l Two-slded differeiwd of fropor-
hl.mnmpm:lmql‘m‘ldi’ﬁ.ﬂ.pnl—
we « 005 was considered mndetioally slguifisert. Patiem
deracioratios wore sl inricd wsing & owroletion -
trix, and oo Hmag cooolsdon wem sbsarved A o
fodult, ntemiotion bimd wife det noloded 1o the

[ ander to facittun analyels, sindler st of be-

linf' piwiwmeniy were gmoped together (Fiy. 1}, ood
averige foora wkl oaleolated. Four groups were
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smbyacd forthor. Sooros frum bolioh relxdiad o cencor
& puxiahmant md with acemnel comtrol—Ls. s s &
oo from God, thin 10w oo from othenn and tid s
& punishoes—vas soxxmed, Ked 0 FrREe Acees the
thres mixtamonts ia anatyssd fSor e “ponlshmont”
groon. The other thres poons wee msgsiive ootloak
{eg ‘I wil de i hoapiinl?), positive ootlook {eg 1
will et canear”) mmd bakinl’ in slemsiive et
{Lo. scoopiance of noo-resdoal tharspies and hoallngl
Wormes wha 4id not rapond to sl debrrenis T & par-
ticalar proop ware axcloded fom that proop’s analyxis.
Mytm sbool oo (ropmnded sa Gacioally moonoot) md
questions rvprdiay Gith b Ood wers not malywed. -
ther becense of anbignity in the isterpretation of these
quentiony or wiElly 0 goop them mogensguty S
analyela

[7] waa appiad 1o the dets b sethmats the relative ridk of
agreming with aach of tha grooped haliatk sconyiing in it
chasokeintior, ralthve tak ratios (RE} and 25% coafideons
patient chreacteristic that was sigoifica ot e 7 < 0,10 Level
0wkl wnalyia e inciloded i fhe orothearets naoded,
snd moltivedate reembts ndjorind (RE) for the patiemt
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wm 20 tn B6 ymn with 1 mades of 32 yeom JQE:
4457}, 4% particlparis ware eategorised M ‘young'
{430 yern; 19.6%), and O participnty wee clesifisd
o “oldar’ (x50 yoart 36.6%). Table 1 abhows the damo-
poElmately two-thirds of participexts were fmom tw
informally smployed (57.0%) md most desccibed them-
sahno e wither whits (472%) & hlack (312%) A dg
wificmtly igher perctags of gt priisnt, woow
Bladk st 47.9% ocompared to Wk privete petisnis of
THE [p < LOMI).

The soekel shamaterbrios of parl slperis s snmaciesd in
Thkbic 2. Orvomil, the prodomimeo . langusge mpoloon wma
Boglish (52796} and was indlosted a5 & Bt langoage In
24.4% of hlack and 75.5% af non-hiack participamis
{p =< 0.00011 English wea ndioxted w aliher s it or socond
rympr o Y13% Solf repovied levds of sompotoey
renEng and writing wwre high vt 59,5 md 53 2%, respactively.
Calll plwntet wibigt: woldll vy Idgh (R9CTH), il Prwwnes thish half
e 2 conpaier (MU0, Formy of pocial ymd inflrmationg]
Interaction regrbety osed by partlolpants ware talmialon
{50}, marorepapmrs (43.0%) anid Tulervat (35.05). At the
thme off this stndy (201 12017}, most ocll phonos owaed by
'wiith Fnbeerest of indenshve duis oxpab{Bty whtich osn be ssen n
e differonoe heteroos. ol phose and Frdernot oeege: mdns.
Religioon stteadence wan Hgh with pesdy half of all particl-
paikl (47559 athendiog sorviced ut kot rtes & wnsic

Tha Bequarsy of patiaihe exprostiey aprosmet or balbal (s
o af & end grester’y frr sach sixeme—d cieded o tha

|
[
g
?

21=3.98%, attending the gar-
oyt hogpitp] (RE; 01, BSRCT 0.8-32.35), wmd
ur higker sdocuten (BR: 03B, 95%CT:
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Fig. 1 Nalutive tieks of hebinf risienest proops, sdfesied sl wrsdostsd.
{n) Balleving conoer ks a punkismen or oo (5 = 230 (b) Deiiel n
alimretive iraairnant wailiods b cocer (7 = 1AL {2} Holiing sapetiva
‘batalh end oolock (v = 215 {d) Hoking pociire babalh end ootlods
(= 155 Mifultwerieie sfjenizd fx St dgnificent s p < 013 In
miveisin. § Age aicgxy, bk moo, Iniorer ey, Sevepeper Toades,
oordidont youdor sl wrrfior;, sl Eoplich as frsl loguage. b Black oxe,

C09-1.67) wre ot mysocinted with the belbal’ of cmeer
o & punishreent in the sobvecehs ol and tharefone
ware agt incinded in the adjnsted model. When
efnaing for age and Information sooees (by DOWEpEpr,
Iniomat snd confidonoe in rosding ond writing), Hack
e wal o looger & sxtietionlly dignifosnt prodistor of
the balief of canesr wl o pusishreent (WEE: 3.7T7,
JENLT 1.00-142T). Accow o intbomation was proine-
the, forr comaople Mitarret wsent wers 3% 1o Hiody &
belirrs that cmeer ww w peoighment or crpe (RR:
¢.12, 95%CT DU02-0.990. Young patisvis (age < 400

106

b

Engl e i Brou g

e DR S H e R R T

It

* knerdm
Waliearin b

momITus>

LR T ]

candin: 1zl ol '
RTH T H I H P |
+
sz sdory cducziken
b
EHCE RS RH L T
 —

w40 yeu g

T1FzeEETEDCNAA

d

S 5 D, Ko v ey -

oMzl woder ol eyl

HeS Wi TR
+  Luwwsu

—— WiTasi e
TR bas” |

—uam e
Apids: Fosnal
wzzr hea pstlinalion
Ak

2z ey

wnt Al e

meader e writer, snd English s first Lengmagn. d Binck mos,
moonidey sdscution, povesment hospiial, sed regoler sttensdeers o
mligiom sxvicm. Molfind Polwon regroesion with it oooor
vl

wme pignificontly s liksly i3 balirvs omem to be 2
ooma of pushthowst

Abernative Trosimest Motheds

Beliedh in ot Leart one sxtament of alternstve tertmsnt
iethwnd wid prosant v 4849 of the ovaral] sl of pe-
tieals, md s e rospel sitemenis of wtaoeties teet-
s, 21.25% dndiveced wh iornige sonie of 6 el groser
Figy T figpczm. thet pecicipenty Som thy grrsmmmt
honpital were tordoe wa Hictly o Balievs bn altamakiee

i Bpricgar



T Conc Edma

irmaiments other than madicine and orgery (HR: 2,29,
95%CT: 118490 Woman who mdd ey mgulerdy road
svnapars wars b likely 1o sprew with stetevaniy shoot
altecmative trestmeedn (RRE: 951, S5%CL 027-0.596). This
ciftot v ot fwfhor mitigeind by woocm o tha Foonet, sor
chnged by confidanos in resding or wiitng. Athoogh o
aative, Bid-bewnd o aditional medicine, the affect v
ot miatietivally signifioent in smolibrciets wedysis (p ml-
ua = LOBS; BE; 1.95 BI%CT: D.91-4.20, Hinck mce sl
Togrlar athendances ot tebigions sarvioes wons oonsldared in e
wrapl ity el bt vy i lomger piatigtically gigrrificant
for abtoraetive trewtresrin (RBR: 133, 9596CT: ©.74-2.3% and
aRE: 1.70, $5%CE (.89-333, repootivaly). Age: ostogrwics
waere oot iwtistoally signdficant prediotom of betlafs in alier-
aative trosbrests i o oniversde celbeis

Negnitvs Btxtraonsts o Denth xmd Disfigupuncnt

Bigch pwriicipenis wwow S sgon Hiely o vive fheic deme
segatively o initlel scalyals, weith bell e that ¥ i Bathor o e
with n trest then ha Jem than & whels wormsn, Gy wonld
aikir dio than Toso & brosst or thet people with oxtoer dia
whon they gu b hospital (ER: 11.57, $95CTE 1375769,
Fig. Zc). Thase betialh wers consldambly midgrted by ednem-
00 Tt thee 2ifbct ol rece wae oo Lo satistically shgrificant
I the adjostnd byt @RR: 355, $590T: 215993
Foadiay ¢ newspapec (RR: 011 35%CL 0.02-0.50; BB
G2, 95%CT: 0.05-1.54) and Frdamet mae e protoative
ayguinat thy mngative baliadk of canee o pertioglar, Inkemet
ues (aRE: 0.00, 95%CT: 0.00-0.007 wa. thes mart prodeethne
agminat tha nagafve hakath of corcer sl remedred sistiatical -
Tr significent io molthariske snalyels, lmespeotive of sge and

Falitve Bixtonamty +f Canter Curv

T contrapt, 50,39 mpraed writh posithen stolems s showt. o=
wiving s benting sancer. The telathoruhly of poliiwe beliaf
oy toy apcEnl ym] Gemrsoyrraplvis cha ciariyticy iy ilnytryind m
Fig. 24 Thare wis vary Hifle varktnos tn 0trent gronps,
dinplxying n vty of opirion. Wirilst it opiriony
wure found more commonly in bisck participanin and thess
oure mid beatng cancer were frnd aqually do nll womeas
deapliey tholr difRorert soccl, cxxawatids acted Tokigicnnt cilbting-
ncistics. Bzcr, socondery edecation, peversert hospiil mnd
regoker religioos witendanee wore sotskdored in the adjosied
mpdiel; oy charactwiztic wa 8 pwinicaThy pigni gt predic-
ot o thes prompee] posithen bebiell

£ dpcinger
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Woman iayerssd with bt cancer hard £ poitive sititecds
owards brosst canear Telieving core posalble and soppon
of all moes. adocstion ad inooms. Farther to this, widiet the
capromin of scguiive boich of dying i bowpitel sed braing
e et weare prwnt, thelr aifsct was mitipeted by adocs-
thn il Btvorvtion mocel bn ol meil sl sookoetiieiile
gy, Provis sindus of gititedes 0 et concer m
LMCa bawe shown high raive of oogative bellefs [11-15]
Themn windy Sinfingy poovvide s wvidncs i indicein that
improving edoostion lmesls and doressing patlants asssns to
{omreot, trewtworiky) nfomstion ey s in mesdosding
meguthra bolicl md siiedes of baving troast oancar. This
riody alen sopparis theo ssortion that reco & ot ooy
animporant ivdependent Sector o petienis' acoaas of mtthkndes
1o cem, bt rether & proxy o soceconomie or pdoostnnel
dispmition [17].

Sipialeity s ] i’ itthiviid, breniic clfwes ki dvigen-
tont, Bppririagly, there 9 scoce Liteceore sddrering 2
womas's sitinds of harley the davase i Soobarn Aftios
Mout pirfiem in LA hava sodrmasedd nitibude trvomie
Kreming, provactias and socts in Tdar-sarrsd popaletions
oo are nadarepresarted i imporiest, bowess, to
skl this Swan, ocmen not oty do & sy stfbde
owark b dlseasy affect complines (o blomadlcal cary
[15, 10, 19 fhey ivanr sbio mddtets by Moo by adioned
oudy fix Irvestiption of rypioms ad scomege sibes
har pomneaity o eitere] Fowr we oin chings & Wonman's
atiitpde iy -ttty e qrobpnere, iy ax tmportant (i
2ot more #o) & kdhiressie g sercening i sonith whers pop-
aiation sormawing i onlfialy i be achind In the et e
youmm, beosnss & conld be an affeethre molhod of fmarcering
T prprwriion of W oes—ding with s e of ta
dinemsc.

Aoyt n oorresince swpln, we haliovn that the dome-
paphic mix of patients here Wi ropreacatstive of those st
el For Eodemhat: ool e i Iy vl esbor Tt Trimslit. Tl ooF vt
patinry woury goder G yewry, ;o negrdy gr-Tifh pf cmcen
wirs In yousg wamen; the equbvalent figone fiom e SEER
dutrboem i tha TTRA i 1 2% moder tha age nf 44 md o me-
et age of 61 ot dlegrooals [30]. The Jarge srrapocton of pi-
tinly with Engligh m 2 fint or pocond Ingomge wad confi-
dently Heerwte waa more indiortiee of the orhan popaletion
murramnding the bowpitels, Wil e rngy bo diffront o o
ol pacs- of the sowmire. e kigh orte of aell phoos g and
Trakesrvd cowal i Tewscaiviet ok prrvaneart sl afl mroand 1
e Just 5 yous, with 34% of Booth Aficen sdolls owning 2
iy with siwel 0 e Fatoowi [11]
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Badogroand

Breast cancer is the most common cancer in women in many low and middle-income
countnies, and often presents at advanced stage affecting prognosis imespective of the
care available. Although patient-related delay is commeonly cited, the reasons for delay
and relationship o stage is still poorty dotumented, especially in Afica. This study was
designed io describe where patient- related socio-economic delays ooour and how this
relates to stage at presentation.

Methods

Consecutive women with a new breast cancer diagnosis were prospectively invited to
participate in 3 questionnaire about ther socto-economic charactenistics and ability to
acress care. Clinical stage at presentation was documented.

Results

Ower 14 months, 252 women completed the questionnaire (response rate of 71.6%).
Median age was &5 years (IGR 44-65), with 26.5% under 45 years. Siage at
presentation was Stage 1 15.5%; Stage 2 28.5%; Stage 3 56.0%. Almost a third of
patients (30.4%) presented with T4 tumour (6. 1% inflammatony).

Total delay to present at the breast ciinic was significantly associated with locally
advanced stage at presentation (p=0.021). Average delay differed betaeen eary stage
{1.5 months) and locally-advanced (2.5 months) and most delay oocumed between
ackmowledging a breast symptom and seeking care. The least delay was between
attending a health service and presenting at the open-access breast dinic with T5%
presenting within 1 month. Reasons associated with delay wene difficulties with
transport, low education and fear of missing appointments due to work.

Conchusion

Most women delayed in seeking breast care. Facilitating direct access o specialist
breast diinics could reduce delays in presentation and improve time o diagnosis and
care.

Powerad by Editorial Manager® and Produlisn Manager® from Aries Systems Corporation
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stage and delay to presentation: Results from
a prospective study in urban South Africa

5 Rayme,” K Schoippel® S Grover,” I Kruger," C Benn! C Firnhaber*
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Background: The disparity in breast cancer survival in Africa is often linked to poor education snd awareness leading to
late disgnosis and subsequent reduced survival. This smdy was designed to explore the relationship of attitedes and beliefs
beld regarding breast cancer to the stage and delay to diagnosis in South Africa.

fivot sepsis in a regional moral hospital

Methods: Women attending an open-access breast unit over 14 months with newly-diagnosed breast cancer answered a
educational factors linked to delay, and documented time taken to care Odds ratio with 25% confidence intervals were
calculated to identify factors associated with sdvanced stage at presentation and delsy greater than six momths.

Resulis: Of the 233 participants the median (IQF) age was 56 years (46—65). The most common stage at presentation was
Stage 3 (55%), with 30.5% presenting with T4 mumour at presentation.

Most women believed cancer could be beaten (20.0%), and their families would support them (92.8%). They disagreed that
cancer was a curse (93.8%), ponishment (90_5%) or that alternative therapies or traditional healing would cure their cancer
(753% and 85_5% respectively). On univariate snatysis, aze under 45 years and transport difficulties predicied advanced
stage at presentation. Mo socio-economic factors or beliefs imcreased the risk of delay to presentstion

‘Conclusion: Participants® beliefs abont their new breast cancer were most commonty approprizte, and showed a low level
of fatalism, in contrast to other stadies in Africa. Whilst raising swareness may be important, efforts to increase awareness
alone may not directly prevent the likelihood of late or advanced disgnosis in this population

Keywords: Breast cancer; Barmier to care; Dispanities; Surgery; Cocology

5 Afr T Surg 2018;56(2)

often related in the litersture to delay to care, both patient

Background

Breast cancer is the most common cancer to affect women in
South Africa Whilst the lifetime rick is lower than in high-
ncome countries,' ouicomes are worse with reduced survival.
This pror ratio of dispnosis to survival is often linked to
difficulty in accessing care and poor availability of treatment
options afier diagmosis* Screeming and early diapnosis
are limited and patients commonly present with advanced
Commonly cited or implied ressons for late diagnosis are

30 SAJS  VOL56 NO.2 JUNE2018

related delsy, and provider (or system) delays. A delay of
more than three months to presentation has been associated
‘with more advanced breast cancer at diagnosis and decreased
survival * however most studies from low- and middle-income
couniries (LMICs) indicate that the sverage delay exceeds this
time. In couniries of similar upper-middle mcome economic
backzround to South Africa, delay to care (both patient- and
provider-related) of more than three months ranges from 56%
in Malsaysia to 70% i Brazil ™

In South Africa, few stodies have examined the manazement
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of breast cancer im the government heslth system beyond
patient-related delays, or mdeed the complex path women take
both psychologically and physically to access care. Patient-
related delays commonly cited in other parts of Africa include
regarding cancer causes, symptoms and mansgement These
beliefs may also inclode elements of ‘cancer fatalism’ where
events are destined to happen with the individual relatively
powerless to influence them® Previous smdies in South
Africa have found that most patients self-refer to fertdary
care, often due to delays in the system' and that farther
zeographical distance to hospital could be linked to late stage
at presentation "' An older study from 2010 aimed to assess
breast knowledge i South Africa and indicated that poor
knowledge was a main factor for delay, with less than 50%
of respondents aware that changes in the breast may herald
cancer.'? The same study found that 44.9% of women felt they
should not spend money on their health and 38.7% were not
encouraged by families to seek healthcare. More than three-
quarters of patients reported that they would wait lass than
one week to fell someone once they smspected they might
have cancer” The most recent gqualitstive stody, amongst
breast cancer patients, found low cancer awaremess and
frequent monitoring of symptoms until a change in symptom
or disclosure to a family member precipitstes healthcare
I'E"-E'.u

In the absence of smdies focusing on patients’ own beliefs
pathway to care, this study was designed to explore the
relationship of attitudes and beliefs held regarding bresst
cancer and its management to the stage at presentstion, and
delay to diagnosis.

Methods

Women attending & Sowth African government tertiary refemal
cenite for breast cancer diapmosis and surgical manapement
were approached to participate in a swvey regarding their
beliefs and fears swrounding breast cancer. The centre is an
routinely sees 4000 new patients each year and diagnoses
300350 new breast cancers. The spectum of breast problems
and imvestizations in this urban cenire in a limited resource
setting has beenm previously described "Consecutive women
were inchoded if they had 2 new dizpnosis of a biopsy-proven
‘breast cancer and accepted the invitation to participate during
their post-diagnosis counselling by a clinicdan, with the
survey administered within this period Written consent was
research sssistants, fluent in at least two languages. The
survey was written in English and the assistants trained in the
ool to minimise change in meaning during verbal ranslaton.
The questionnaire was completed m REDCap (hosted by
the University of the Witwatersrand) and linked to the
participant’s clinical findings at presentation. Ethical approval
was received from the Human Research Ethics Committee
(Medical) of the University of the Witaratersrand (M111121).

education, and self-described ability to access care In
the second section women were asked o quantify, fom
recollection, the length of tinwe taken to attend the breast clindc,
with the timsline separated inte three categories: time taken to
notice and acknowledze a breast symptom, time taken from
then to access amy healthcare services, and finally time tsken
from then to attend the open-access breast clinic. The final
section comprised of 44 statements describing a fear or belief
srounded in their breast cancer diagmosis or understanding
of reatment and progoosis. These were expressed on a four-
point Likert scale from sirongly disapgree o strongly apree.
Many of these statements have been previously piloted and
described' ' and were mogmented to include, around cancer,
fatalizm and health beliefs'™"" from similar smdies. Infernal
consistency measurements for each subscale (fears, beliefs,
fatalicm and risk factors) found a Crombach’s alpha co-
efficient of 0.82, 0.73, 0.71 and 0.81 respectively. Scales are
considered acceptshle with an alphs ranging from 0.70-0.95.1%

Data analysts

Patients” characteristics were described, using frequencies
and proportioms, and cateporised to faclitate amatysis.
Mfarital status categorised as parinered or unparmered (which
inclnded women whe were not in a relationship or widowed)
and age was categorised as less than 45 years, 4564 years or
G5 years and older Less than 45 years was defined as “young™
breast cancer. Education was categorised according to the
highest level of formal schooling obtained: zrade 9 (approe.
14 years of age) and shove zrade 9. Those who had achieved
matriculation from secondary school and above were also
differentiated from those who had no completion certification
of secondary education

Besponses from the subscales for fears amd beliefs were
arouped according to those who expressed some fear or belief
(agree or srongly agree) compared to those who did not. Time
o presentation was comprised of time taken to acknowledge
symptom (T-Ack), time te seek healthcare services (T-HS)
and time teken to attend breast care climic (T-BCC). Each was
categonsed as < 1w, 1 week to | month, 1 month to § months,
> & months to 1 year and greater than 1 year A total time to
presentation (T-Tot) was caloulated as the sum of the three
individual time periods, and grouped as either § months or
less, and greater than & momths.

Clinical stage at presentstion was determined from the
clinical “THM" stagimg system (ATCC, Bth edition)™ of the
examining physician. This was then categorised as early
(betwesn staze 1 and stage 2a) and late staped (stze 2b to
stage 4). Stage 4 disease was inclwded but may hawve been
relatively underrepresentad as these patients often may access
medical oncological care without first attending a breast
surgical clinic. For determination of delay by stape, patients
with Stage 0 were excluded because of the relationship with
screening, rather than clinically detected disease in this group.
Two-sided differences of proportions were compared using
Pearson chi® test. A p-vahse < 0.05 was considered statistically

VOL 56 NO.2 JUNE 2018
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Table 1 Demographic and climical characteristics of patients
presenting for care (m =251}

Description Total (m=2133)
o %

Ase (n=130)

< 45 years 43 e

434 years 121 T35

> 5 years 6l .5

Mledian years (IQE) i (46-63)
Eelationship statws (n = 223)

Parnnered 112 502

Hot partmered 111 48
Family History (o = 125)

Breast cancer in close relative 20 B9
Formal education achieved beyond Grade 9 (n =219

Mo education beyond Grade 9 2 £
Mairiculated from school (p = 219)

Tes T M7
Dependants (n = 200)

‘No dependants 51 155

1-3 dependamts 65 325

More than 3 M 420
Have cell phome (n = 21%)

Yes — condract 34 155

Yes — iop up 172 TBS
D you access the infernet? (m = 220)

Ko 139 632
Yes — occasionally 45 i
Yes — every day 35 159
Confident reader (n = I21)

Tes n 055
Employed, job (n = 212)

Tes T 315
Feligion beliefs (n = 113)

Yes — Christian 183 B
Yes — Muslim 13 5.8
Yes — Traditional African 4 18
Yes — other 13 5.8
Attend religions mestings at least once 2 week (n= 196)

Tes 123 628
Breast cancer in close relative or friend (o = 100)

Alive and cancer-fres v} no
Alive (with cancer) 11 120
Diied from cancer 60 600
Stage at presentation (n = 231)

1 33 143

Ia 36 156

b n 1.7
32 SAJS WOL.56 NO.Z JUME 2018

a ] M2

3h [ o4

3c 5 12

4 1] 16
Tomour T4 on presentation (o = X26)

Yes 73 33
Total delay to presentation

= 1 month k) 10

1 month — & months B 431

= i months — 1 year k) 10

=1 year ” 149

sigpificant Poissom’s repression methods of calculating
odds ratio with 95% confidence intervals fo compare early
stage (up to Stage 2a) with advanced breast cancer (Stagelb
and beyond) were used to identify factors associated with
presentation with advanced stage

Resulis

During the smdy period of 14 momths, 233 participants
completed the survey (response rate of 65.5% of all newly
diagnosad breast cancers).

Demographic and clinical characreristies:

The median (IQF) ape was 56 years (46-465), with 23.6%
under 45 years old. Most patients had a parmer, had some
dependants and had received a formal education beyond
zrade 9. The most common stage af presemtation was Stage
3 (50.4%), with 30.5% of all cancers presenting as T4 (skin
imvolvement (T4b) 23.5%, infasmmatory (T4d) 6.2%).
Omly 5% presented with metastatic disease at presentation
after investizations. These, snd forther characteristics are
summarised m Table 1.

Fears and beliefs:

Figure 1 shows the statements with the percentages of
respondents’ answers. In general, the responses showed a
positive outleok with high agreement to statements such as
‘mry family will support me (92.8% agree'strongly agree)
and I believe I can beat cancer (P0.0% agree/sirongly
arree). Equally emphatic was disapreement to both ideas of
malevolent external origin {someone bas cursed me with this
cancer, 93. 7% disagree/strongly disagree; this cancer = a
punishrment 90.2% disapree/strongly disazres) and resistance
o biomedical therapies {cure with traditional healimg 85 5%
dizagres/sirongly disagree; cure with alternative therapy
75.3% disagree/smongly disagree; people die when they zo
o hospital 97 0% disazree/smongly disazree). Most questions
regarding fatalistic beliefs were disagreed with, and ooty =.. it
is part of god’s plan™ and “._.it was meant to be™ were agreed
with by more than one gquarter of participants (46.4% and
54_5% respectively).

Orverall, there were few beliefs that were strong predictors
for presenmtation with late stage or delay fo presentation. Om

113



m Slogly pgiee
Thiaww ooz e 14 | - :;l%‘;dej.l“lt
Nz s woarae Lo Sas | Bl ooyly v seyiee
S T AT LS Tt 1 1Y I | Heyaifus
Prois sivrcmeral Sl ooy gl 2 hlazial ] associmiors
Il o Ba d anban iy ki L]
Iosbmoeds cihabrmr i e b s ron 0w dn s 1
Thacmnans ks = ath me ez |
B -ar o oo e warss ]
Gl ae e e e o n AveaTrEss
Flomas =3 0 * =4 =i e roha ] m
I T A L LN e m
Pea-iia = bapr cacmd ol =awms ks bead Dl - — sl =l hasd - a0ae] ]
Toweas - bad v ] (HHLETHITS
Prwzsio oo fwant Tobis = s i T el T ] pr—
I
Bemnl=ch wier a1 ]
[ ]
Dles on wm il e zen i cBnsiimesrewl e = ] Pzzidivy
|Lzhane liag o s I wirtieak
Lot | o anran? smsclng ey camkess e rne " ali g e ]
I bulieve that if someane gebs cancer
R TTRTT Fr 1
I B R R T o o T ) |
O T ) LR O TR R ] Fanillsm
I I B IBR TR I R TR B T TR B O TR RS P |
PO T HEAR T RV I T ]
ol g s T |
Lolrwern s brd ]
0 @ @ 4 H@ 6 ;o 4 e Db AW

Figure 1. Participants beligf, by percentage qf nesponzes.

univarizte analysis, young women were 20% more likely to
present with an advanced breast cancer (IFR 1.20 93%(CI
1.01-1.42). Whilst limited educatfon was not related fo
advanced disease, being a8 confident reader was protective
agamst late presemtation (IRE 0.77 95% CTI 0L61-0.94).
Patients who presented with an advanced cancer were more
likely to believe that cancer could be canght from others
(TRF1.28 95% CI 1.06 —1.54), that they “could not afford to
get cancer” (IRR1.24 5% CI 1.03—1.50), and to state that
they “wonld rather die than lose a breast™ (IEF. 1.29 85% CI
1.01-1.66) or that if “someone gets cancer thar was the
way they were meant to die” (IFRE 1.29 85% CT 1.06-1.58).
Women with locally-advanced cancer were also 20% more
likely to believe that cancer can be cored by methods other
than medicine and surgery (IFE1.19 85% CI 1.00-1.42),
however no other belief statements in alternative therspies
showed significance here.

presentation in the univariste model JRFE126 85% CI
1.07-1.49), and when the model was adjusted for each of

S recspHAciunls

the beliefs with a sipnificant relstonship, the likelibood of
late presentation was sirengthened in women with transport
difficulties if they believed that they “would rather die than
lose 3 breast” (alRE1.28 95% CI 1.08—1.52), believed cancer
could be caught from another person (alFR1.27 25% CI
1.06-1.52), believed that cancer can be cured by methods
other than medicine and swrgery, or raditional non-medical
methods alone (alRF1.38 95% CI 1.17-1.63 and aIFR1.32
5% CI 1.11-1.57 respectively) and believed that cancer
“will evenmally kill me™ (alRR1.34 95% CT 1.12-1.59) or if
“spmeone gets cancer that was the way they were meant to
die” (aIFF.1.34 95% CT 1.14-1_38).

In considering delay to presentation, Do SOCl0-2CONOMIC
factors or beliefs increased the nsk of delay more than
sot months mchiding travel more than one hour, transport
difficulties, lack of employment, or age. Only agreement with
the statement “Ddy family will support me” was associzted
with a total time to presentation within six months (TRR. 1.24
5% CT 1.02-1.58.
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Apresment with the statement ‘I am afraid of camcer’
was not statistically significantly associated with delayed
presentation or locally advanced.

Good secial support and interaction with the world (via
cell phone wsage and intermef) were not associated with an
earlier stage at presentation or decressed delay. In considering
religion, women who attended a relizious meeting more than
once a week were no more likely to present with late disease,
althonzh regular atendsnce predicted belief that God alone
oould heal disesse (RE1.43 95% CT 1.07-1.91). Begular
attendance at church was found in older women, with less
education, and less access to the internet (p < 0.001, p= 005,
p=0.02)

Dizcussion

South Africa is sn upper-middle-income counity with a
relatively secure infrastructore, spnd Johannesthwrgy is a
relatively afffuent city with relatively good access to local
however, more than three quarters of patients presented to
an open-access breast clinic with advanced breast cancer and
more than half of these with a T4 tomowr. This sdy was
desizmed to determine the relatfonship between beliefs and
fears and am advanced presentation or delzy fo presentation in
breast cancer

Onar study found that the predictors of late stage disease were
socio-economic as well 23 related to attides of disease. We
found that tansport difficulties most comsistently predicted
an inTeased stage at presentation (and confidence in reading
was protective of this), whilst there were no identified factors
which imcreased the likelihood of patient-related delay to
care. A recent smdy using the pilot questionnaire in this same
population' found that demographic and socio-economic
factors (which offen overlap in Sowth Affica doe to the
legacy of Apartheid-era inequity) predicted for some beliefs,
particularly regarding aliemnative iTestment regimens and
negative statements about death and disfizuremsnt. However,
this more comprehensive smdy bas found that most of these
beliefs were unrelated to stage of disesse at presentatiom,
as well as unrelsted to delay to care. Therefore, althouszh
consistently predict stage of disease Forthermore, while fears
and beliefs may impact on time to present to a breast specialist
clinic, the linear relationship that is conceived of in literature
between fear and misconception leading to a reticence to
present and therefore delay to care with an advanced stapge of
cancer could not be traced here

The implication of these findings is that the contimal
message of breast education and awareness, whilst an
important sirategy for advoecacy may be failing to fully enshle
women o reach the care appropriste for them This smdy
found that late presentstion was more consistendly related
o issmes of navigstion to the hospital through transport
problems, money womies and through literacy. There
was a relatively high level of appropriate agreement and
dizagreement to the belief questioms, indicating that in this

34 SAJS  VOL.56 NO.2 JUNE 2018

zroup of women of whom over one-third had T4 tumours,
their breast “swareness” and education were satisfactory.
Therefore, in addition to advocating breast education, a more
the effective edocation levels of all women in the commumity
could raise not only their awareness of disease, but improve
their ability to access care. Until this is achieved women are
still likely o present with late staze disease. This assertion is
supparted by the finding that confidence in reading rather than
years of education was more predictive of earlier presentation.

Identifying that transport difficulties were related to both late
presentation and delay to presentstion (risks of which were
independent of each other) would also indicate that forther
‘work also needs to be done in improving women's navigation
o appropriate care from the commumity, through easing their
informeation for government and local advocacy groups as to
the best use of resources in reducing the breast cancer burden
Ty decreasing late presentation.

Orverall this study found that women presenting for breast
cancer diagnosis had a relatively appropriate understanding
of breast cancer. Few patienmts had negative belieft about
the ongin of their cancer, or surgical trestment The area
of heterogeneity that was most noted was around beliefs in
alternative methods of cure, whilst only less than one quarter
of patients believed in altermative or traditional methods of
oure (24.5% and 14.2% agreed/strongly agreed respectively),
nearty half stated they believed prayer and faith or God alome
could cure them (48.2% and §4.1% agreed’srongly agreed).
Hone of these beliefs predicted delay to presentation or stage
at presentation, and represent an interesting duality of belief
between what is stated, and what is carmied out by the patient.
The degree of cancer fatalism in this population also difered
from those in other African studies. Akhighe et al' found
high levels of famlism amongst 3 Nigerian bealth professional
population with agreement to each guestion rangimg from
45—82%, and from a series reported in Ghansian women ™
they too had higher levels of fatalism compared to our Sowth
African group. These beliefs are in sharp conirast to those
described 15 years ago in Sounth Africa where mursing staff
reported “with breast cancer who wanted a mastectonty would
die because their hushands refised to let them be “disfizured ™
or the “._ patient sought help first from a waditional healer
35 a way of desling with the camnse of the disesss . ™™ but
supported by more Tecent smdies in 3 similar group of Sowth
African women “This stody did not find a simple association
between aititedes and beliefs around breast cancer and either
stage at presentation or delay to presentation. The participants
‘ware 3 heterogensons Froup, reporting prompt presentation or
delayed presentation equally with early or late stage disease.
other low- and middle- income couniries, we did not find the
standard associations of low education, poor employment and
lack of awareness that other studies have found, even those
camied out in urban settings in tertiary referral cemtres such as
in Migeria,*® Ghana *** and Fwanda ™ In these circumstances,
using the health belief model to nnderstand why and when
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patients access breast care may not neceszarily be applicable,
a5 persuading 3 woman of the sizmificance of ber problem
does not necessarily equip ber with the tools to seek care.
It may be that recognising the disparity in socio-economic
women's education levels, litetacy and empowerment on a
sovermmental level, tozether with facilitating physical access
o care, will reduce late stage disease more than high-profile
media campaizns.

There are limitations to this study. The small sample size
and single smdy site limit the soitsbility of the findings 1o
simmilar breast centres. However, as the manapement of breast
cancer becomes more specialised more tertiary cenfres are
beinz identified in Africa™ and these findings may belp
zmide further work i understanding and assisting the women
accessing care. The reflective reoospective naiure of some
of the questions, designed to give voice to patients ConCems,
may illicit bizs responses despite separating the climiciams
voices to be befter beard through qualitstive stdies would
also enable better understanding of the muances of beliefs
aroumd cancer Whilst some work has been done in Sowth
Africa " maore is required. In addition, the beliefs reported
here are only of those who attended for care. There is a cohort
of women with breast cancer who never reach a refermral
cenite, either due to complete inability to access the sysiem
throngh socio-economic or other constraints, of present so
late in the disease process that refemral for tertiary care is
imappropriate. Omly 5% of the women in this study had Stage
4 disease which may not reflect the toe burden of metastatic
disease in our environment.

Conclusion

This smdy examined the beliefs of women with a new breast
appropriate beliefs regarding breast cancer and trestment
options. There were low levels of fatalism in the group, which
in South Africa The relationship of stage of disease and delay
o presentation was more associated with stoctural barriers
such as tansport difficulties, them with the inwvestipated
beliefs, or demographic characteristics. Although education
and awareness are the most common soategies for advocacy
in Souwth Africa developing different models to mprove
access o care, such as facilitating transport, may be beneficial
o the population served.
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Appendix C: Context and additional methodology

Study design

Study overview

The main study was a prospective, descriptive study with two components:

e Questionnaire to be filled in by enrolled participants

e Prospective capture of patient clinical information of enrolled participants

An initial pilot study of the questionnaire only, was carried out using patients from both
government and private centres and analysis of this work was be included in the first part of this
doctorate (paper one and two). The results were used to amend the questionnaire for the main

study (papers three to five).

Study site and context

Breast cancer is the most common form of cancer to affect women in South Africa, however access
to accurate data concerning cancer is difficult to obtain and out of date. Cancer statistics depend
on the National Cancer Registry (NCR) which has been operating for 30 years intermittently but
is currently not up to date. The National Cancer Registry (most recent report, 2009 at the time of
study design, 2014 at time of submission in 2019) relies on pathology and hospital reporting and
is not population-based. Cancer incidence thus is reported to be largely under-reported because

of alack of nationwide cancer surveillance networks [115].

This study was conducted at the Helen Joseph Breast Care Clinic (HJBCC) and Netcare Breast Care
Centre (NBCC) in Johannesburg, South Africa and included patients with and without medical aid.
Medical aid is the system of health insurance in South Africa bought by the end-user which allows
access private facilities. Patient without medical aid or with poor coverage are seen in

government funded facilities at low- or no-cost.

The HJBCC is a government-funded hospital serving predominantly uninsured patients averages
3,000 new patients each year. Only 6% of these patients have medical insurance (unpublished
local data). Approximately 7-10 patients are diagnosed with breast cancer each week,
corresponding to between 340-370 new breast cancer diagnoses each year. In close geographical
proximity is a private or medical insurance funded practice (Netcare Breast Care Centre)

diagnosing and managing approximately 400 new breast cancer diagnoses per annum.

In these hospitals diagnosis is by the global gold standard of triple assessment (i.e. clinical breast
examination, imaging by ultrasound or mammography or both, and biopsy) performed by a multi-

disciplinary team. HJBCC receives patients from primary healthcare facilities, district hospitals,
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and in some cases, as walk-in, or “self-referred” patients. This self-referred patient predominates

in the NBCC.

Both hospitals include a multi-disciplinary breast cancer diagnostic team combining surgery,
radiology, nurses and counsellors. At a separate but close geographical location, cancer services
including medical and radiation oncologists, and pathologists. As part of the hospital team breast
cancer advocates, representing survivors and other interested parties, are a part of the team and
contribute to assistance with transportation, translation, and overall education for patients on
the disease management process. Advocates also assist in raising awareness of survivorship
issues such as prosthesis following surgery, psychosocial support, and access to grants and social

welfare, which may not be routinely addressed by the medical team.

Study population and period

The pilot study consisted of all female patients of all ages who were diagnosed with breast cancer,
and were currently undergoing active management at either centre. This is defined as current
oncological management for a primary (non-recurrent) breast cancer including chemotherapy,

radiation or surgical management.

Whilst patients choosing not to present with breast cancer could not be targeted in this study,
primarily because a diagnosis of breast cancer can only be achieved after presentation, patients
often present in the very latest stages of the disease for final palliative care of fungating wounds

or terminal disease symptoms. These patients formed part of the late presentation group.

Exclusion
e Patients with recurrent (and therefore previously medically treated) breast cancer will
be excluded because they have already experienced biomedical management which may

have influenced their beliefs and fears.

e Patients completed current oncological management on long term hormonal blockade or
patients undergoing close surveillance or follow-up for breast cancer. Whilst these
women will have valid experiences and beliefs concerning breast cancer, they have also
experienced biomedical management for at least 6 months and may have difficulty

recalling or differentiating pre-treatment beliefs from those now held.

e Male patients with breast cancer. Whilst this is a valid group to study, the numbers are
too small to analyse appropriately, whilst they may will a further variable and are
therefore to be excluded from this study. Dr Sarah Rayne has previously studied this
group of patients with regards to patient and disease characteristics and feelings about

breast cancer [190].
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e Patients not resident in South Africa due to additional variables for delay and treatment

constraints.

In the main study, consecutive women were included if they had a new diagnosis of a biopsy-
proven breast cancer and accepted the invitation to participate during their post-diagnosis

counselling by a clinician, with the survey administered within this period.

The recruitment period of the pilot population was from November 2012 to May 2013 at both
centres and a convenience sample of 160 patients were recruited. This was carried out on an as-
and-when basis reliant on availability of research staff. The recruitment of the main study
population took place from January 2016 to February 2017 and consecutively all patients with a

new diagnosis of breast cancer were consented and invited to participate.
Study procedures

Questionnaire

A structured questionnaire was designed with multidisciplinary input and after critical review of
the literature related to testing and using questionnaires in breast cancer. At the time of the
design of the questionnaire (2011), there were no appropriate tools available or validated in a

LMIC cancer population.

Analysis of the pilot data allowed internal validation of the questionnaire and alteration at that
time prior to the main study. This questionnaire achieved internal consistency measurements for
each subscale (fears; beliefs; fatalism and risk factors) found a Cronbach’s alpha co-efficient of
0.82, 0.73, 0.71 and 0.81 respectively (p48). It has subsequently been used in a Botswanan
population [191]

Therefore, a review of the literature led to a design that encompassed questions to determine the

following:

e demographics including age, race and ethnical background, first language and marital
status

e socioeconomic and educational background, work and transport difficulties, and religious
affiliations

e time delay from first symptom through first disclosure, first healthcare presentation up
to definitive care with opportunity to record difficulties in access (for instance “sent away
from clinic”)

e patients’ feelings of fear concerning facets of breast cancer treatment previously cited in

literature as important for decision-making.
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e patient’s agreement with statements which embodied preconceptions pertaining to

delays in health-seeking behaviour,

For the pilot study a 11-point summative scale was used however analysis was difficult with such
awide scale and marked central tendency bias. This was condensed in the main study to a ‘forced-
choice’ four-point scale. Participants were invited to leave out a question if they wanted to not
answer. As an undecided mid-point is used more commonly in those with lower levels of
education and encourages a social-desirability bias [192], because the sample size was small it
was important to gather as many opinions as possible. To remove bias of positive or negative

answers, some of the questions were reversed.

Administration

Normally a participant’s clinical consultation disclosing a cancer diagnosis was followed by post-
diagnosis counselling. During this time, participants were approached and invited to partake in
the study by either by the doctoral candidate (Dr Sarah Rayne) or by a research assistant (MSc or
PhD in social science) employed for the purpose. After post-test counselling, the research
assistant introduced themselves and discussed the invitation letter and consent form. When the
invitation was accepted the questionnaire was administered and on completion of the
questionnaire, data would be captured and these responses, together with their clinical

examination at diagnosis, were then linked to their diagnostic histological specimen.
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