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ARTICLE INFO ABSTRACT

Received: Background: In alignment with the World Health Organization’s Global Breast
éiiggtde_mber iz Cancer Initiative objectives, this rapid review sought to determine the extent to
26 Januéry 2023 which breast cancer understar_1d|ng is beln_g r(_asearched_ globally in undergraduate
Accepted: student populations, and review recent findings, to inform policy makers and
29 January 2023 practitioners on the baseline level of student understanding by world region.

Methods: Four academic databases were searched, and 114 studies meeting the
search criteria were assessed based upon Strengthening the Reporting of
Observational Studies in Epidemiology reporting guidelines and comprehensiveness
of coverage for the factors of interest. Finally, 33 were selected as representing
quality research from all world regions producing recent research of this topic. Their
findings were narratively synthesized.

Results: The majority of recent research emanates from regions with accelerating
breast cancer mortality rates, corresponding with lower economic resources,
primarily within Africa and Asia. Most focus on breast cancer understanding in
female participants, with little data available for males or minority gender groups.
Disparity between medical and non-medical students’ breast cancer understanding
is widely reported, though breast cancer understanding is found to be inadequate for
most students. Interventions to improve breast cancer understanding indicate
promising results, though a lack of standardized measures, together with inadequate
reporting of effect sizes, makes meta-analysis of prevailing data challenging.

Conclusion: Evidence suggests undergraduate students’ breast cancer
understanding globally is inadequate, showing the necessity of increased rigor in

breast cancer, breast self- . . .- . . R
b= iclents, rese_:arch design and reporting to f_elcmtate reliable knowledge generation. Systt_amat_lc
public health, breast reviews are recommended to widen the scope and depth of this rapid review in
cancer awareness support of WHO targets.
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INTRODUCTION

Worldwide Breast Cancer (BC) has become the leading cause of Cancer' and accounted for 2.3
_ million cases in 2021.2 It is estimated that this figure

*Address for correspondence: il h 11 million by 2030.2 To add thi -
Rory D Colman, MSc, will reac million by > To address this major
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of Derby, DE22 1GB, UK (WHO) launched The Global Breast Cancer Initiative
Tel: +4401332594000 in 2021, with health promotion for early detection
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have been associated with timely diagnosis and
treatment®, facilitated through BC understanding.
This understanding is here conceptualized as BC
awareness (BCA), which includes general awareness
of the prevalence of the disease, and BC knowledge,
including scientifically informed knowledge of
heritable and environmental BC risk factors,
symptoms, prevention through lifestyle choices and
clinical screening, plus treatment options. Further,
breast self-examination (BSE), although of limited
efficacy at lowering BC mortality’, is the primary
screening technique for signs of BC and supports
early detection in many economically developing
countries.® A recent systematic review of the literature
found that BC awareness and screening knowledge in
women are lower in developing countries and further
interventions are needed.® However, since BC
understanding is expected to necessitate different
types of focus across different age groups, it is
important to gain insight into different age cohorts to
adequately assess progress towards WHO targets. It is
the objective of the present study to review recent
findings to determine the extent to which BC
understanding is being researched throughout the
world in undergraduate student populations. Findings
will inform policy makers and practitioners on the
baseline level of student BC understanding by world
region. Additionally, insights from this review will
help progress BC understanding toward WHO targets,
informing public health interventions well-targeted
for this under-researched population in this area.
Undergraduate student populations are at lower
risk of BC given average age,’® so they are not
commonly advised to attend clinical screening.
However, they represent an important target for BC
understanding, since their high lifetime risk can be
effectively reduced through knowledge of risk
factors12, plus the advantage early detection through
awareness of screening at an appropriate age can
provide.* In addition, world regions have varying ages
of BC diagnosis, with averages in some regions, such
as Western Asia, up to ten years earlier than others®?,
placing some undergraduate students at greater risk
depending on location. Students’ BC understanding
has previously been shown to be very poor and
variable by geographical region.!*® As the first
cohort to benefit from the WHO’s Global Breast
Cancer |Initiative, it is crucial to determine the
baseline of prevailing BC understanding and
behaviors in this population globally at this timepoint.
By reviewing contemporary evidence of BC
understanding in the undergraduate student
population globally this study aims to provide much
needed insight into the prevalence of recent research
in this area for this well-defined population and
provide baseline data to inform future assessment of
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Global Breast Cancer Initiative progress. The present
review additionally aims to document whether sex
and course of study differences are reported in BC
understanding, since these may highlight important
areas for future research and intervention, and assess
prevailing measures in use to determine BC
understanding, to provide initial indication of the
possibility of meta-analysis.

Summary of Research Aims

Existing reviews addressing some aspects of

these research aims are either based upon data that is
out of date considering recent dramatic societal
changes, such as the fourth industrial revolution, and
advances in knowledge of genetic risk for BCY,
focused exclusively on particular regions such as
Asia, Africa and the Americas®™, or exclusively
focused on female populations and not limited to
undergraduate students.®*® In summary, the aims in
the current study are not answered by existing
reviews, and can be stated as four novel research
questions with regard to BC understanding of
undergraduate students:

1. In what regions are these factors being actively
researched, with peer-reviewed findings published
within the previous five years, and what might be
contributing to between region differences?

2. To what extent are sex or gender differences
reported?

3. How is inclusion of medical and non-medical
students represented and what are the possible
differences in findings between these groups?

4. Do the measures being used to assess these factors
facilitate effective meta-analysis?

In answering these research questions, transferrable

evidence-based good practices identified can inform

future research, policy and interventions.

METHODS

To address the research questions in a timely
manner, demanded by the need to baseline prevailing
undergraduate student BC understanding and
behavior, a rapid review methodology was chosen.
Rapid review follows systematic review procedures
omitting those criteria deemed appropriate to the
research aims based upon time constraints and
resources.” The research team, which included
specialists in the fields of oncology, breast health
behavior, and student wellbeing, formulated a rapid
review protocol in accordance with prevailing
Cochrane rapid review guidance!” to answer the
research questions. The protocol informed each step
of the review process. Searches took place on
September 10, 2022. Following Cochrane
recommendations for rapid review!’ databases
included in the search were Embase and MEDLINE
to encompass the specialist health literature,
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PsycINFO to extend search to social science findings
and Google Scholar to capture remaining studies from
heterogenous academic disciplines. To account for
synonymous terms'®, identified through a preliminary
scoping exercise, iterations of the search included the
terms ‘breast cancer awareness students’, ‘breast
cancer understanding students’, ‘breast cancer
knowledge students’, ‘breast cancer awareness
student’, ‘breast cancer understanding student’, and
‘breast cancer knowledge student’. Results were
manually screened for duplicates and eligibility based
on the study protocol, informed by Cochrane rapid
review constraints:!’ full-text peer-reviewed English
articles, published between January 1st 2017 and
September 10th 2022, quantitatively investigating
university students’ BC understanding, BSE
knowledge and behaviors, and BC screening
attendance, were included. Screening details are
reported in Figure 1.

To provide a representative sample of the full
breadth of research in this area whilst ensuring
coverage of all global regions returned in the search,
the resultant set of studies (n=114) were assessed for
quality based on Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
reporting guidelines'® and comprehensiveness of
coverage for the factors of interest based on the
research questions. All searching and screening
underwent peer-review by the research team. Data
extraction and quality assessment were assessed for
inter-rater reliability between two researchers based
upon a sample prior to commencing extraction and
assessment against the entire set of studies included
in the review. 2° The resultant 33 studies selected for
narrative synthesis are detailed in Appendix A Table
1.

[ Identification of studies via databases ]
C - - g
2 Records identified from
8 Databases (n = 308): Records removed before screening:
= Embase (n = 60) — Duplicate records removed manually (n = 130)
& MEDLINE (n = 66)
= Psyclnfo (n = 4)
Google Scholar (n = 178)
Records excluded (n = 52)
_ > Not relevant by title (n = 38)
Records screened (n =178 >
( ) Full text unavailable in English (n = 14)
Full text articles excluded (n = 12)
Not published in peer-reviewed journals (n = 8)
=2 Full text articles assessed for Not specific to university aged students (n = 3)
s eligibility (n = 126) Published prior 2017 (n = 1)
e . Published prior to 2017 (n = 1)
&
Studies excluded from review (n = 81)
Quality assessed as poor and region over-represented
. . . . =15)
Studies included in quality . (n . .
assessment (n = 114) Quality assess_ed as moderate and region over-
represented (n = 29)
Quality assessed as good though based on data from a
previous study (n =1)
__ Quality assessed as good though less comprehensive
R v than comparable studies in the same region (n = 36)
g Studies included in review
= (n=33) Figure 1. PRISMA Searching and Screening Flow Diagram 2
=
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RESULTS

Regions Actively Generating Research of
Students” BC Understanding

The identified articles in Appendix A Table 1
present the regions generating empirical breast cancer
research since 2017, originating from Western Asia
(n=6), Eastern Asia (n=5), Southern Asia (n=5),
South-Eastern Asia (n=5), Eastern Europe (n=3),
South America (n=2), Northern Africa (n=2), Eastern
Africa (n=1), Middle Africa (n=1), Northern America
(n=1), Western Africa (n=1), and a multi-national
collaboration (n=1) in which Turkish students
demonstrated more BC understanding than Polish
students. 22

Of the 33 selected articles, there were 27
descriptive cross-sectional studies, characterizing the
prevalence of breast cancer awareness, five quasi-
experimental interventions estimating the causal
impact of specific breast cancer interventions, and one
BCA scale development study. 2 All of the studies
explored breast cancer awareness and knowledge, 30
studies addressed BSE, and 6 studies focused on
attitudes towards breast cancer awareness. Only two
studies, each from Eastern Europe, reported BC
screening attendance. Kryvoviaz et al.?* reported
46.3% of female participants as regularly visiting a
gynecologist and in Zuzak et al.® 69.01% of female
participants reported having attended their first
gynecologist visit.

Sample sizes of 100-800 were typical of the
selected studies, yet three had above 1000
participants. 2628 Studies cited average ages between
18 years and 24 years, with samples ranging from 17
years to 37 years.

Sex and Gender Representation in Recent
Research of Student BC Understanding

The majority of the studies (n=21) included
women only. There were only nine studies which
included both women and men and three studies
which included only men. There were no studies
which recorded a wider spectrum of gender. In nine
studies, which included men and women, the largest
gender group were all reported as female. Moreover,
seven of these did not make comparisons of BC
knowledge between gendered groups. One study
excluded questions from male participants in their
data collection tool such as whether they had
performed BSE.? The remaining three studies did
make gender comparisons, but two reported no
significant difference in BC knowledge.?®3° Salim et
al.®t did report a significant difference in total
knowledge of BC prevalence and detection, with
females more knowledgeable. However, knowledge
about tools for BC detection also showed no
significant differences between sexes. Two of the
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three studies which included only male participants
focused on BC in males only. Faria et al.*? compared
their knowledge to wider data which did not identify
a significant difference. However, their study sample
did report a lack of knowledge of BSE (69%) and BC
signs and symptoms (77%) whereas Saritas et al.*®
reported a higher awareness of BC (83%) in their
male sample. The remaining study, which only
included men, reported poor knowledge of BC in
women and worryingly it reported over half its sample
believed BC was contagious (54%).34

Medical and Non-medical Discipline
Representation in Recent Research of Students’ BC
Understanding

The university courses varied throughout the 33
identified articles and focused on a variety of medical
and non-medical students. Nine articles included both
medical and non-medical students and used cross-
sectional studies to investigate BC. The consensus
within seven of the articles was that there was greater
knowledge about BC among the medical students
compared to the non-medical students.25:272934
$"However, low rates of BSE were reported for both
medical and non-medical students, with no significant
difference between the groups for performing
examinations.?”?° Additionally, studies in Western
Asia reported all the students had an overall weak to
poor knowledge of the topic area.>!3®

Seventeen of the identified articles investigated
either medical or non-medical students. Twelve
articles investigated medical students' knowledge,
understanding and awareness of BC. There was a high
(98%%, 95%24, 67.58%*) to low (22.5%"!) spectrum
of knowledge, awareness and understanding reported
among the medical students.*>*> Despite the reported
range of BC knowledge, further studies found low
BSE rates (83.7% not practicing BSE®®) or incorrectly
practicing breast self-examinations, for example, lack
of frequency and appropriate time to practice
(71.5%*) among the medical students. Two
additional studies conducted effective interventions
that increased BC knowledge among African
(t=29.047, P=0.000)* and Southeastern Asian (92%
improved BC knowledge)*” medical students. Five of
the articles focused on non-medical university
students, the studies reported that more BC
understanding was needed?#8%%), Four articles
included interventions for non-medical students and
all studies reported an increase in knowledge and
awareness after the interventions.5-%

Measures in Use to Determine Student BC
Understanding, BSE and BC Screening Attendance

Of the 33 studies selected for comprehensive
coverage of the factors associated with the research
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aims, including quantitative measures of BCA, BSE
and BC screening, all incorporated some measure of
BCA. Standardized measures employed were the
Breast Cancer Awareness Measure (BCAM)* (n=2),
translated versions of BCAM (n=2), Champion’s
Health Belief Model Scale versions®® (n=2), and the
American College of Obstetricians and Gynecologists
Updated Clinical Management Guidelines (n=1). The
remainder of the studies employed novel scales, with
only 13 reporting scale reliability and / or validity
properties. Of the novel scales for which
psychometric properties were reported, only five
reported coefficients for the individual scales, with
the remainder reporting coefficients for the
aggregated scales. Cronbach’s alpha for the novel
scales ranged between 0.53 and 0.89. The majority,
30, included measures of BSE knowledge and 20
included measures of BSE practice, though not all
reported on BSE practice levels. The two studies
measuring BC screening attendance used single item
non-standardized questionnaire items. The majority
of studies did not report the outcome effect size.

DISCUSSION

Following search of four databases, of 114 studies
meeting the search criteria 33 were selected as
representing quality research from all world regions
producing recent BC understanding research. Their
findings were narratively synthesized. Results
indicated the majority of recent research emanates
primarily from Africa and Asia. The majority of
studies focused on BC understanding in female
participants, with little data available for males or
minority gender groups. Disparity between medical
and non-medical student breast cancer understanding
was widely reported, though BC understanding was
found to be inadequate for most students.
Interventions to improve BC understanding indicated
promising results. Different standardized measures
were used in seven studies and the remainder
deployed novel scales, not always reporting
psychometric properties. Effect sizes were not
reported for the majority of studies. These findings
will now be discussed.

Addressing the first research question, research
into BC understanding in students globally
demonstrates correspondence between regions
actively researching BC understanding with regional
increase in BC mortality.? A significant proportion of
nearly 24% of all BC cases occurs in regions of Asia,
with the highest rates seen in China, Japan, and
Indonesia, despite lower screening rates in these
regions than those with the highest incidence, such as
Europe and North America.>” Similarly, accelerating
BC rates, including high mortality to incidence ratio,
are prevalent in the African and South Asian regions

producing recent BC understanding research.?
Although economically developed countries have
demonstrated consistently higher estimated BC
incidence compared to developing countries over the
last five years>®, in low- and middle-income
countries, the mortality rates are rising due to a lack
of screening and treatment resources.®® These
circumstances indicate why such regions may be
producing recent empirical BC research and
promoting BSE for this age group. Although BC
mortality rates are falling in regions for which there is
no active research into BC understanding, such as
Northern and Western Europe, BC disease burden
remains significant and a leading cause of female
mortality in these regions?, indicating the requirement
for renewed research investment in BC understanding
in these regions to accord with the WHO Global
Breast Cancer Initiative.

In relation to BC understanding across genders,
the majority of evidence does not consider comparing
or measuring BC understanding of men, reflecting a
trend in the general BC understanding literature, e.g.
Anastasi & Lusher!!, Peacey et al.1*, Wang et al.®, and
older assessments of student BC understanding.t®
Only three studies of the total 33 made such
comparisons?®3! and findings are mixed, preventing
meaningful interpretation. Whilst female sex is the
strongest BC risk factor with approximately 0.5-1%
of the total diagnosed occurring in men®, it does
present risk of male mortality®:, and it is still crucial
to examine men’s understanding of BC in women.
This is because women diagnosed with BC also
impact on the mental health and wellbeing of men, as
family members and partners.t?®® Additionally, a
husband's BC knowledge has been identified as a
significant factor to their wives’ practices and
attitudes towards BC.% Therefore, increasing men’s
knowledge of BC will, in turn, promote health
preventative behaviors in women. It is also crucial for
both women and men to have knowledge of male BC
diagnosis. This is because culturally it is seen as a
woman’s disease and stigmatization in male BC
patients is high.®® The findings have also highlighted
that research considering the needs of wider gender
identities is insufficient. Trans women are also at an
increased risk of BC during hormone treatment and
therefore it is important for research to be inclusive of
minority gender groups to ensure any resulting
recommendations meet all gender needs.%®

The findings suggest the medical students and
non-medical students' knowledge, awareness and
self-examination rates ranged from low to high.
However, the non-medical students displayed less
knowledge and awareness than the medical students;
furthermore, a portion of the students had never heard
of BC or BSE. Medical students are taught about
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Cancer (and BC) and the associated risk factors within
the course and curriculum ®, but non-medical
students may not have any direct education about the
topic. The interventions suggested that they were
effective in increasing the knowledge and awareness
of BC and would be a benefit to medical and non-
medical students. Interventions to enhance students’
BSE practice have preliminary support in regions for
which BSE is recommended for this population.

Lastly, an assessment of BC understanding
remains to be developed. The use of validated reliable
psychometric scales is essential in ascertaining the
levels of cancer awareness.® One established scale is
the BCAM validated by Linsell et al.>® Originally, this
scale was considered reliable to evaluate BC
understanding among UK women. Since its
development, BCAM has been tested for its validity
and reliability among different populations.®"* More
recently, the African Women Awareness of CANcer
(AWACAN) tool was developed™, but the BCAM
has been used more commonly across the globe
including Africa. BCAM consists of eight questions
with a total of 31 items assessing awareness and
knowledge of BC risk factors, symptoms, BSE and
clinical screening options. Indeed, the presence of one
established scale helps researchers and practitioners
to determine which tool to employ to assess the
awareness of BC in their target population. However,
the risk is if the scale does not fit or is unsure to fit to
a context, the researchers and practitioners have no
other way to assess. Moreover, as seen in mental
health research™®, people’s awareness can change
over time. Developing a timely scale or updating an
already-developed scale is important. However, to
date, an investigation on tools to assess BC
understanding remains to be conducted.

Lack of inclusion of BC screening attendance
data to measure behavior in all but two studies may
reflect regional and national differences in public
health policy. For many regions, consensus exists that
female BC screening should not commence until the
50t year of life, and thus it is outside the range of
participants reported in the studies reviewed.

Limitations

Several limitations must be noted that may affect
the generalizability of this review. English language
articles only were chosen due to the standardization
of English as the primary language scientific journals
favor, but inclusion of articles available in all
languages would broaden the evidence base. Risk of
methodological and researcher bias was controlled as
far as practicable but limitations of rapid review
methodology may have influenced study selection.
Therefore, it is an important recommendation of this
review that future systematic reviews build upon the
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evidence presented here to deepen the knowledge in
this area to best promote the reduction of BC
mortality.

CONCLUSION

This review undertook a search of the literature in
order to answer four research questions regarding BC
understanding among student populations worldwide.
It was found that research is almost exclusively being
generated in economically developing world regions
in which BC incidence is increasing and for which BC
mortality is high. Prevailing evidence includes
predominantly female samples though a good
representation of medical and non-medical students.
Although standardized instruments exist to measure
BCA and BSE, they are seldom used in the regions
generating research output in this area. In all these
regions recent evidence suggests BC understanding is
inadequate. Interventions to improve BCA and BSE
indicate promising results and highlight the necessity
of increased rigor in design and reporting to facilitate
reliable knowledge generation.

Since the incidence of BC is rising globally, the
lack of recent empirical studies into critical factors of
risk reduction for student populations in economically
developed nations is worrying. Although BC
mortality rates are lower in these regions than those
seen to be producing recent relevant output, there is
still a compelling case for more knowledge to be
created to ascertain the effectiveness of their public
health campaigns, answering the WHO’s Global
Breast Cancer Initiative recommendations.

In regions for which incidence is increasing most
rapidly, there are a wealth of descriptive studies,
consistently  finding low BC understanding,
indicating well-designed RCT intervention studies are
now required to determine effective means of
improving BC understanding for all student groups,
in a contextually appropriate manner depending on
region.

When investigating BC knowledge, further
research is needed to understand the needs of all
gender groups irrespective of BC diagnosed in men or
women. This will ensure all needs are understood in
terms of the promotion of health preventative
behaviors and shared recommendations for wider
families and communities.

The low level of detail of scale properties and
outcome effect sizes in the majority of studies
reviewed challenges the possibility of reliable meta-
analysis of extant findings. To accurately gauge BCA,
BSE practice, and efficacy of interventions, more
rigorous reporting is recommended, including the
development and adoption of culturally sensitive
standardized measures.
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To address the limitations of rapid review, further

systematic reviews are recommended to provide
comprehensive coverage of the literature in support of
WHO targets.
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