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Abstract
Background: In alignment with the World Health Organization’s Global Breast Cancer Initiative objectives, this rapid review sought to determine the extent to which breast cancer understanding is being researched globally in undergraduate student populations, and review recent findings, to inform policy makers and practitioners on the baseline level of student understanding by world region. 

Methods: Four academic databases were searched. 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. 33 were selected as representing quality research from all world regions producing recent research of this topic. Their findings were narratively synthesised. 

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 student 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 standardised measures, together with inadequate reporting of effect sizes, makes meta-analysis of prevailing data challenging.

[bookmark: _wd6wrlm64vel]Conclusion: Evidence suggests undergraduate student breast cancer understanding globally is inadequate and indicates the necessity of increased rigour in research design and reporting to facilitate reliable knowledge generation. Systematic review is recommended to widen the scope and depth of this rapid review in support of WHO targets. .
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Introduction 
Worldwide Breast Cancer (BC) has become the leading cause of Cancer 1 and accounted for 2.3 million cases in 2021 2. It is estimated that this figure will reach 11 million by 2030 3. To address this major disease burden the World Health Organization (WHO) launched The Global Breast Cancer Initiative in 2021, with health promotion for early detection prioritised 4. Higher rates of survival and recovery have been associated with timely diagnosis and treatment 5, facilitated through BC understanding. BC understanding is here conceptualised 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 6, 7, is the primary screening technique for signs of BC and supports early detection in many economically developing countries 8. 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 9. However, since BC understanding is expected to necessitate different 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 10 so 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 factors 11, 12, plus the advantage early detection through awareness of screening at an appropriate age can provide 4. In addition, world regions have varying age of BC diagnosis, with averages in some regions, such as Western Asia, up to ten years earlier than others 13, placing some undergraduate students at greater risk depending on location. Student BC understanding has previously been shown to be very poor and variable by geographical region 14, 15. 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 behaviours 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 prevalence of recent research in this area for this well-defined population and provide baseline data to inform future assessment of 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 BC 14, focused exclusively on particular regions such as Asia, Africa and the Americas 15, or exclusively focused on female populations and not limited to undergraduate students 9, 16. In summary, the aims in the current study are not answered by existing reviews, and can be stated as four novel research questions. For 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 upon?
3.       How is inclusion of medical and non-medical students represented and what are 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 behaviour, 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 17. 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 17 to answer the research questions. The protocol informed each step of the review process. Searches took place on 10th September 2022. Following Cochrane recommendations for rapid review 17 databases included in the search were Embase and MEDLINE to encompass the specialist health literature, PsycINFO to extend search to social science findings and Google Scholar to capture remaining studies from heterogenous academic disciplines. To account for synonymous terms 18, 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 upon the study protocol, informed by Cochrane rapid review constraints 17: full-text peer-reviewed English articles, published between January 1st 2017 and 10th September 2022, quantitatively investigating university student BC understanding, BSE knowledge and behaviours, 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 upon Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines 19 and comprehensiveness of coverage for the factors of interest based upon 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 20. The resultant 33 studies selected for narrative synthesis are detailed in Appendix A Table 1.
[INSERT Figure 1 Here]
Figure 1. PRISMA Searching and Screening Flow Diagram 21
[bookmark: _fabj49hwx0vc]Results
Regions Actively Generating Research of Student 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 are 27 descriptive cross-sectional studies, characterising 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 23. All 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. 24 reported 46.3% of female participants as regularly visiting a gynaecologist and in Zuzak et al. 25 69.01% of female participants reported having attended their first gynaecologist visit.
Sample sizes of 100-800 are typical of the selected studies, yet three had above 1000 26-28. 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 participants and three studies which included only men. There were no studies which recorded a wider spectrum of gender. In the 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 25. The remaining three studies did make gender comparisons, however, two reported no significant difference in BC knowledge 29, 30. Salim et al. 31 did report a significant difference in total knowledge in BC prevalence and detection, with females more knowledgeable. Although knowledge about tools for BC detection also showed no significant differences between sexes. Two of the three studies which included only male participants focused on BC in males only. Faria et al. 32 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. 33 reported a higher awareness of BC (83%) in their male sample. The remaining study, which only included participating 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 Student 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, 27, 29, 34-37 . However, low rates of BSE were reported for both medical and non-medical students, with no significant difference between the groups for performing examinations 27, 29. Additionally, studies in Western Asia reported all the students had an overall weak to poor knowledge of the topic area 31, 38.
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% 39, 95% 24, 67.58% 40) to low (22.5% 41) spectrum of knowledge, awareness and understanding reported among the medical students 42-45. Despite the reported range of BC knowledge, further studies found low BSE rates (83.7% not practicing BSE 33) or incorrectly practicing breast self-examinations, for example, lack of frequency and appropriate time to practice (71.5%, 41) among the medical students. Two additional studies conducted effective interventions that increased BC knowledge among African (t=29.047, P=0.000) 46 and Southeastern Asian (92% improved BC knowledge) 47 medical students. Five of the articles focused on non-medical university students, the studies reported that more BC understanding was needed 26 48 49 50). Four articles included interventions for non-medical students and all studies reported an increase in knowledge and awareness after the interventions 51 52 53 54.
Measures in Use to Determine Student BC Understanding, BSE and BC Screening Attendance
Of the 33 studies selected for comprehensiveness of coverage of the factors associated with the research aims, including quantitative measures of BCA, BSE and BC screening, all incorporated some measure of BCA. Standardised measures employed were the Breast Cancer Awareness Measure (BCAM) 55 (n=2), translated versions of BCAM (n=2), Champion’s Health Belief Model Scale versions 56 (n=2), and the American College of Obstetricians and Gynaecologists 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, the remainder reported coefficients for the aggregated scales. Cronbach’s alpha for the novel scales ranged between .53 and .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-standardised questionnaire items. The majority of studies did not report outcome effect size.
[bookmark: _trri9evucruu]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 synthesised. Results indicate the majority of recent research emanates primarily from Africa and Asia. The majority of studies focus 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 is widely reported, though BC understanding is found to be inadequate for most students. Interventions to improve BC understanding indicate promising results. Different standardised 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 of BC mortality 2. 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 57. Similarly, accelerating BC rates, including high mortality to incidence ratio, are prevalent in the African and South Asian regions producing recent BC understanding research 2. Although economically developed countries have demonstrated consistently higher estimated BC incidence compared to developing countries over the last five years 2 58, in low- and middle-income countries, the mortality rates are rising due to a lack of screening and treatment resources 59. 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 2, 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 11, Peacey et al. 14, Wang et al. 9, and older assessments of student BC understanding 15. Only three studies of the total 33 made such comparison 29-31 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 60, it does present risk of male mortality 61, and it is still crucial to examine men’s understanding of BC in women. This is because women diagnosed with BC also impacts on the mental health and wellbeing of men, as family members and partners 62 63. Additionally, a husband's BC knowledge has been identified as a significant factor to their wives’ practices and attitudes towards BC 64. 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 stigmatisation in male BC patients is high 65. 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 research is inclusive of minority gender groups to ensure any recommendations as a result meet all gender needs 66. 
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 Cancer (and BC) and the associated risk factors within the course and curriculum 67, however, non-medical students may not have any direct education about the topic. The interventions suggested that they were effective in increasing knowledge and awareness of BC and would be a benefit to medical and non-medical students. Interventions to enhance student 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 levels of cancer awareness 68. One established scale is the BCAM validated by Linsell et al 55. Originally, this scale was assessed reliable to evaluate BC understanding among UK women. Since the development, BCAM has been tested for its validity and reliability among different populations 69-73. More recently, the African Women Awareness of CANcer (AWACAN) tool was developed 74, however 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 breast cancer 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 75, 76, 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 behaviour 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 50th year of life, thus outside the range of participants reported in the studies reviewed
[bookmark: _fwi5o1usa4cw]	
[bookmark: _yv0rcjb06xhc]Limitations
Several limitations must be noted that may affect the generalisability of this review. English language articles only were chosen due to the standardisation of English as the primary language scientific journals favour, however 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 evidence presented here to deepen the knowledge in this area to best promote the reduction of BC mortality. 
[bookmark: _t46rvwjvf7tq]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 standardised 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 rigour in design and reporting to facilitate reliable knowledge generation. 
Since incidence of BC is rising globally 77 the lack of recent empirical studies into critical factors of risk reduction for student populations in economically developed nations are concerning. Although BC mortality rates are lower in these regions than those seen to be producing recent relevant output 77 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 4.
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 upon region 57.
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 standardised measures.
[bookmark: _l5a1ihdf2a3f]To address the limitations of rapid review further systematic review is recommended to provide comprehensive coverage of the literature in support of WHO targets.
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Appendix A

Table 1. Summarised Study Findings of 33 Articles Selected Following Full-Text Screening by Region


Sensitivity: Public

	Authors (Year)
	Participants
	Design
	Measures
	Outcomes

	Eastern Asia

	Zhang et al. (2021) 27
	China: female college students of medical & non-medical courses
(n = 2233)

Avg age: 20.23 ±1.602 years
	Descriptive cross-sectional
	3 Non-standardised scales. For all items α = 0.732, KMO (Kaiser–Meyer–Olkin) was 0.785

1. BC knowledge

2. BC attitudes

3. BSE behaviour

	BC Awareness/Understanding: BC knowledge influenced by demographic factors and health education.

BSE: Health education had the greatest effect on BSE behaviour, followed by demographic factors, attitudes, and knowledge, and the total effective values were 0.661, 0.27, 0.194, and 0.161, respectively.

14.7% reported having performed BSE, of which 7.4% majored in medicine, and 7.3% majored in non-medicine.


	Xie et al. (2019) 36
	China: female college students of medical and non-medical courses
(n = 225)

	Descriptive cross-sectional
	2 standardised scales

1. BC knowledge measure based upon 2017 American College of Obstetricians and Gynecologists updated Clinical Management Guidelines, α = 0.865

2. The Chinese version of the general self-efficacy scale, internal consistency
coefﬁcient 0.87, α = 0.835

	BC Awareness/Understanding: 48.6% of college students had low awareness of breast cancer and screening.

Breast cancer knowledge level and sleep satisfaction were two predictive factors of general self-efficacy for breast cancer screening.


	Yang et al. (2022) 45
	China: female nursing students
(n = 205)

	Descriptive cross-sectional
	2 standardised scales

1. Chinese version of the Breast Cancer Awareness Measure (C-BCAM), α = 0.90, measuring BC knowledge, attitudes and BSE behaviour

2. Chinese version of the Health Information Literacy Self-rating Scale (HILSS)*

	BC Awareness/Understanding: Health information literacy and breast cancer awareness among female nursing students in Changchun were significantly positively correlated

The nursing students had an average level of health information literacy and a good level of breast cancer awareness

	Zhang et al. (2022) 28
	China: female college students of medical & non-medical courses
(n = 1346)
	Descriptive cross-sectional
	3 Non-standardised scales. For all items content validity 0.780, the total α = 0.702

1. BC knowledge α = 0.533
2. BC attitudes α = 0.697
3. BSE behaviour α = 0.563

	BC Awareness/Understanding: Main factor influencing BC knowledge in female college students in western Yunnan was their grades. 

BSE: 56.3%-74.5% of respondents lacked a positive attitude for BSE methods and times, and mammography.


	Terui-Kohbata et al. (2020) 35
	Japan: female college students of medical & non-medical courses
(n = 353)

Age (range, avg): 20-30, mean 22.2, median 22 years

	Descriptive cross-sectional
	2 Non-standardised scales*

1. Knowledge of hereditary risk only

2. BSE Awareness of / attitude toward self/visual palpation

	BC knowledge, awareness, and interest were relatively high.

BC attitudes Family history of BC reduced likelihood to undergo genetic screening.

Positive attitude toward risk-reducing surgery higher for medical majors. 

Approximately half of respondents answered that they would hesitate to get married or to have children if they were a BRCA1/2 mutation carrier.


	Africa

	Carlson-Babila et al. (2017) 48
	Cameroon: female students of Higher Teachers Training College
(n = 345)

Age (range, avg): 17 - 34 years (mean = 22.5 ± 3.2). 49.9% 21-25 years
	Descriptive cross-sectional
	3 Non-standardised scales*

1. BC knowledge

2. BC attitudes

3. BSE knowledge

	BC Awareness/Understanding: 11.9% reported to have never heard about BC. Television/radio (n 64.5% and health personnel 62.5% were the main sources of knowledge for the 88.1% participants who had heard about BC. 21.4% of participants had sufficient knowledge on BC. 

BC attitudes: if diagnosed with BC, 47.7% said they will go to a prayer house, 19.1% will use traditional medicine and only 34.5% will agree to perform mastectomy if necessary

BSE: 47% of those who knew about BC had heard about BSE. 32.9% did not know how often BSE should be performed. 7% participants knew that the appropriate time to perform a BSE was few days after menstruation. 93% recognised the importance of BSE for their health


	Mahmoud et al. (2018) 46
	Egypt: female nursing students
(n = 104)

Study group
Age (avg): 19.35±1.42 years

Control group
Age (avg): 19.77±1.47 years
	Quasi-experimental Intervention
participants divided into a study group (52) and control group (52)

Educational intervention of three 20-30 minutes sessions including lecture, group discussion, brainstorming and demonstration.

BC knowledge, health beliefs and BSE practice assessed at baseline and 2 months post-intervention

	2 Non-standardised scales

1. BC & BSE knowledge α = 0.72

2. BSE observed practice checklist α = 0.78

1 Standardised scale

3. Champion Health Belief Model Scale for BC  α = 0.81

	BC Awareness/Understanding: Significant positive change in mean score of total BC knowledge after educational intervention in the study group than the control group and within the study group before and after educational intervention

BSE: Mean score of BSE practice significantly increased in the study group than control group after educational intervention and within the study group before and after educational intervention


	Gebresillassie et al. (2018) 42
	Ehiopia: female medical and health science students
(n = 300)

Age (avg): 21.4 SD 2.13 years. 97% 18-25, 3% > 25

	Descriptive cross-sectional
	3 Non-standardised scales*

1. BC knowledge

2. BC attitudes

3. BSE knowledge

	BC Awareness/Understanding: More than two third of the participants acknowledged old age, family history, and smoking as possible risk factors for breast cancer. Majority of the participants were unaware for complex risk factors such as first child after the age of 30 years (51%), early onset of menses (55.3%), and menopause after the age of 55 years (47.7%).

Although the overall level of knowledge on breast cancer was low, high level of knowledge was observed in questions related to general knowledge about BC

BC Attitudes: Majority of study participants had correct beliefs about breast cancer management and its outcomes. however, they had negative perception of breast cancer treatment by considering it to be a long-term and painful process

BSE: 56.0% of participants were aware about once a month recommendations for practicing BSE and 36% for once a year clinical breast examination (CBE)


	Elzahaf et al. (2018) 41
	Libya: female College of Medical Technology students
(n = 200)

Age (range, avg): 18 to 27, mean 20.8 ± 1.88 years. Nearly 50% of them were aged from 21 to 23, 50% of them were in the first year of their education level

	Descriptive cross-sectional
	3 Non-standardised scales*

1. BC knowledge

2. BC attitudes

3. BSE knowledge

	BC Awareness/Understanding: 87.5% reported low knowledge of breast cancer.

BC Attitudes: 90% reported good attitude about BC

BSE: 82.5% had knowledge of BSE as diagnostic for BC. 71.5% had used incorrect practices of breast examination (lack knowledge regarding frequency and appropriate time 
to practice BSE)


	Onwusah et al. (2017) 29
	Nigeria: female (62.3%) male (37.7%) students of 2 universities, 9 faculties, medical and non-medical
(n = 774)

Age (range): 18-36 years

	Descriptive cross-sectional

Group comparison (sex, course of study)
	2 Non-standardised scales. For all items total α = 0.72

1. BC knowledge

2. BSE knowledge

	BC Awareness/Understanding: All respondents had heard of BC with radio (52.9%) and television (47.3%) respectively as the major sources of information. Level of knowledge and awareness of risk factors for respondents from Delta State University and University of Port Harcourt (51.2%, 49.8%) respectively. For both universities, respondents’ knowledge and awareness of symptoms (75.5%, 72.7% respectively); prevention and treatment (89.2%, 87.8%) respectively

Faculties of Pharmacy for both universities were observed to be more
knowledgeable and aware of breast cancer. This is followed by students from Basic Health Sciences/Dentistry

Female students were not significantly more knowledgeable and aware than male students about breast cancer

BSE: For both universities, respondents had excellent knowledge and awareness of BC detection methods (including BSE) (94.0%, 93.5%)


	Western Asia

	Salim et al. (2020) 31
	Iraq: 71% female and 29% male university students of medical and non-medical courses
(n = 200)

Age (range, avg): 21.7± 3.22 years
	Descriptive cross-sectional

Group comparison (sex)
	2 Non-standardised scales*

1. BC knowledge

2. BSE knowledge

	BC Awareness/Understanding: The level of knowledge and awareness among all the students was 71.7% and only 29% revealed acceptable knowledge and awareness about BC 

Knowledge and awareness of risk factors, female 74%, male 26%, some items showed significant difference between male and female

BSE: Knowledge about tools of BC detection showed no significant differences between male and female. 14% of male and 25% of female had correct knowledge about tool of BC early detection, while only 4.5% out of male and 10.5% of female knew the appropriate time to conduct BSE in perimenopause and 5% of male and 13% of female had idea about BSE time after menopause. The total knowledge about BC prevalence and detection of male was 33%, female 67%


	Khraiwesh et al. (2020) 26
	Palestine: female students of six universities
(n = 1200)

Age (range, avg): 18 to 37 median 20, mean 21±3.3 years
	Descriptive cross-sectional
	3 Non-standardised scales. For all items α = 0.85

1. BC knowledge

2. BC attitudes

3. BSE behaviour

	BC Awareness/Understanding: 86% had any awareness of the term BC.
Of BC aware participants 27% considered cause of BC to be a medical condition. Other perceived risks for BC were lifestyle factors

BC Attitudes: 60% thought BC is not a punishment from God. 98% of those participants also agreed that breast cancer should receive support from the community.

BSE: Less than half of BC aware participants had ever heard of BSE (33%) or clinical breast examination (29%). Of BSE aware participants, 45% had ever performed BSE themselves. A very high percentage of the participants did not have any knowledge concerning the recommended frequency of BSE (96.5%) or when to perform it in relation to the menstrual cycle (97%)


	Elsayed et al. (2019) 51
	Saudi Arabia: female university students of non-medical courses
(n = 293)

Age (range): 18+ (62.1% aged 20 to 22 years)
	Quasi-experimental design – one group pre-, post-test

Intervention
Lecture on BC and pamphlet

Pre- and post-test dates not reported

	2 Non-standardised scales. For all items α = 0.92

1. BC knowledge

2. BSE knowledge and behaviour

	BC Awareness/Understanding: Most of research group had inadequate information on the symptoms of breast cancer, risk factors, preventive measures and early detection methods.

BSE: The health education activity had a significant effect on participants ' awareness of BC and increased BSE experience

	Ismail et al. (2021) 30
	Syria: 59.5% male, 40.5% female university students of medical courses
(n = 301)

Age not reported
	Descriptive cross-sectional
	1 standardised scale.

1. Breast Cancer Awareness Measure (BCAM)
	BC Awareness/Understanding: Total mean knowledge regarding BC was above-average (68.4%). Above average level of knowledge for
common symptoms (71.6%) and risk factors (59.5%).

No significant difference in the overall knowledge between males and females.


	Saritas et al. (2020) 33
	Turkey: male nursing students
(n = 307)

Age (avg): 21.24 ± 2.11 years
	Descriptive cross-sectional
	2 Non-standardised scales. For all items α = 0.75

1. BC knowledge

2. BSE knowledge and behaviour

	BC Awareness/Understanding: 83.4% aware of BC in males, 72% had previously received information about BC. 23.8% believe they have sufficient knowledge about male BC, 49.5% believe male BC is a disease that can cause death

BSE: 67.8% have already received information about BSE. 83.7% of the students don't practice BSE, 3.3% of those who practice BSE perform once a month and 26.4% of those who don't practice BSE think that BSE is not necessary for the males. 34.5% do not believe BSE to be a time-consuming process. 33.2% believe BSE is a tedious process. 35.8% teach relatives after learning BSE. 30.6% practice regularly after learning BSE.


	Western Asia Ex-Soviet

	Balakrishnan et al. (2022) 38
	Georgia: female (n=167), male (n=56) medical university students
(n = 225)

Age not reported

6 academic years in the course, 3 years pre-clinical and 3 years clinical (Pre-clinical, n=118 & clinical, n=107)

	Descriptive cross-sectional


Group comparison (education level)
	2 Non-standardised scales*

1. BC knowledge

2. BSE knowledge (one item)

	BC Awareness/Understanding: No significant difference in knowledge between clinical and non-clinical students in identifying correct symptoms and differentiating among wrong symptoms. While differentiating correct and wrong risk factors, clinical students could identify more correct risk factors but both clinical and nonclinical students got confused equally to exclude the wrong ones (p=0.939)

Lack of awareness among the students regarding the gene associated with the worst prognosis

BSE: 44 participants have chosen self-examination to provide a diagnosis of breast cancer with 99% accuracy

	Eastern Europe Ex-Soviet

	Kryvoviaz et al. (2019) 24
	Ukraine: female university students of the pharmaceutical department
(n = 240)

Age (range): 36.7% 17–18 years, 43.3% 19–20 years, 20.0% > 21 years
	Descriptive cross-sectional

	3 Non-standardised scales*
developed from National Cancer Institute (USA) guidelines

1. BC knowledge

2. BSE knowledge and behaviour

3. BC Screening Attendance (one item)

	BC Awareness/Understanding: 95% aware of the risk for
developing BC, higher level of awareness of the fixed risk factors in comparison with the modifiable risk factors

BSE: 83.3% familiar with BSE method, 29.2% perform BSE regularly, 39.1% perform it sometimes, 31.7% do not do it or find it difficult to answer this question

BC Screening Attendance: 46.3% visit gynaecologist regularly


	Cichomska et al. (2020) 40
	Poland: 95.78% female, 4.22% male nursing students
(n = 166)

Age (range, avg): The mean 22.82 years (SD = 2.75 years).

	Descriptive cross-sectional

	2 Non-standardised scales*

1. BC knowledge

2. BSE behaviour

	BC Awareness/Understanding: The respondents gave a total of 67.58% correct answers regarding the knowledge about BC prevention. On average, they obtained 14.87 points (±2.82), which indicated good level of knowledge.

BSE: 96.39% familiar with method of BSE. Of these 41.88% report using this method at least once a month. 36.25% respondents claimed using it less than once a month. 40.15% learned BSE through a brochure or journal article. 13.64% were taught by doctor, 16.67% by nurse. 12.88% learnt about it during their studies.


	Zuzak et al. (2018) 25
	Poland: 268 female, 49 male medical and non-medical students of medical universities
(n = 317)

Age (range, avg): 20.7 -25.0, 22.8 years
	Descriptive cross-sectional

Group comparison (sex, course of study)
	3 Non-standardised scales*

1. BC knowledge

2. BSE behaviour

3. BC Screening Attendance
	BC Awareness/Understanding: Statistically significant differences in medical vs non-medical general BC knowledge and risk factors, greater knowledge in medical students

BSE: 76.21% of female respondents perform BSE at least once a year (males not questioned)

BC Screening Attendance: 69.01% females confirmed first attendance at gynaecologist 


	Rizalar et al. (2017) 22
	Poland and Turkey: female nursing students
Poland (n = 160)
Turkey (n = 190)

Age (avg): 
Polish: 19.9 ± 1.6 years
Turkish: 21.36 ± 2.08 years

	Descriptive cross-sectional

Group comparison (country / culture)
	3 Non-standardised scales*

1. BC knowledge

2. BSE attitude and behaviour

3. BC Screening attitudes
	BC Awareness/Understanding: Significantly more Turkish students knew risk factors: high-fat diet, being overweight, first childbirth at an advanced age and not having given birth. Significantly more Polish students knew using oral conceptive was a risk factor

BSE: 99.5% Turkish and 98.1% Polish students considered BSE to be required. 97.9% Turkish students knew about, and 72.1% were applying BSE. 84.4% Polish students knew about, and 48.1% were applying BSE. Differences all significant

BC Screening Attitudes: No group difference found between in considering mammography to be required


	Northern America

	Justice et al. (2018) 49
	USA: 42.8% male 57.2%
female non-medical university students
(n = 284)

Age not reported

	Descriptive cross-sectional

Group comparison (race)

	2 Non-standardised scales

1. BC knowledge
Pearson correlation coefficients > 0.80

2. BSE behaviour (single item summed with other behaviours for total score) Pearson correlation coefficients > 0.80

	BC Awareness/Understanding: Overall mean knowledge score 10.59 (SD = 2.865), based on potential range of 0–20 correct answers. BC knowledge was significantly influenced by race (Whites had a significantly higher mean knowledge score (M = 10.99, SD = 2.594) than non-whites (M = 9.59, SD = 3.182); t (281) = −3.884, P = .000)

BSE: Inverse correlation between BC knowledge and health behaviours. r(237) = −0.172, P = .008


	Southern America

	Faria et al. (2021) 32
	Brazil: male non-medical and health sciences university students
(n = 299)

Age (range, avg): 17-50, median 24 years

	Descriptive cross-sectional

Group comparison (course of study)

	2 Non-standardised scales*

1. BC knowledge (male)

2. BSE knowledge and behaviour (male)

	BC Awareness/Understanding: No significant differences in male BC general (30.4% pure science, 37.2% humanities and 41.5% health sciences), heredity and prevention knowledge. 84.9% of health sciences, 79.5% humanities and 55.4% pure sciences students knew BC can be cured. Less than a third of health sciences and humanities students understood that predisposing factors exist; significantly fewer pure sciences students knew of the existence of these factors

BSE: 68.9% said they had no knowledge of how to self-examine, and 76.6% of participants reported not knowing the signs and symptoms of male BC


	Delgado-Díaz et al. (2020) 44
	Peru: female 72%, male 28%, medical students
(n = 292)

Age (range, avg): 17 – 29, mean 20.5 years

	Descriptive cross-sectional
	3 Non-standardised scales*

1. BC knowledge

2. BSE knowledge

3. BC Screening knowledge

	BC Awareness/Understanding: Known risk factors: drinking alcohol 49%, age 46%, early menarche, and late menopause 45%, obesity 44%, smoking 21%, family and personal history 10% and gender 7% 

BSE: Known prevention measures: frequency for self-examination 63%, the relationship of menstruation and BSE 54%

BC Screening knowledge: Known prevention measures: correct age for mammography 71%, frequency for mammography 48%


	Southern Asia

	Sarker et al. (2022) 52
	Bangladesh: female university students
(n = 400)

Age (range): 18-26 years

	Pre-post intervention quasi-experimental

BSE performance demonstrated with images. Pre-intervention and 15 days post-intervention assessments for changes in BC knowledge and BSE practice
	3 Non-standardised scales*

1. BC knowledge

2. BSE knowledge and behaviour

3. BC Screening knowledge

	BC Awareness/Understanding: Significant changes in knowledge and awareness about BC after the educational intervention, measured in the mean scores of symptoms, risk factors, treatment, prevention

BSE: Significant changes were found in BSE practices after the educational intervention.

BC Screening knowledge: Significant changes were found in BC screening knowledge after the educational intervention

	Lahiji et al. (2019) 37
	Iran: female medical and non-medical students of medical science university
(n = 500)

Age (range, avg): 18 – 40 mean 21.88 ± 2.65 years

	Descriptive cross-sectional
	1 Non-standardised scale

1. BC knowledge (nutrition factors) correlation coefficient 0.98, α = 0.89
	BC Awareness/Understanding:
Mean knowledge score 16.96 (range: -0.63-37). 50% did not know
“weight gain”, “vitamin D deficiency”, “vitamin C deficiency” and “consuming sweet foods” as BC risk factors. 82.4% and 78% of students cited “smoking” and “alcohol consumption” as BC risk factors respectively. 84% and 83% of students knew that sufficient intake of vegetable and fruit has been associated with a reduced risk of BC, respectively. 23% of participants did not have correct knowledge about a probable association between various cooking method and BC prevention. 28% not aware of adequate fish intake in BC prevention.

70% of students believed that BC can be prevented


	Qasim et al. (2020) 43
	Pakistan: female clinical and pre-clinical medical students
(n = 266)

Age (range, avg): 18–21 mean 19.3 ± 3.8 years

	Descriptive cross-sectional

Group comparison (level of study)

	1 standardised scale*

1. Breast Cancer Awareness Measure (BCAM)
	BC Awareness/Understanding: The difference in the level of perception of two groups was found to be significant for symptoms and risk factors

BSE: 38.7% of the subjects responded that they check their breasts rarely, 33.1% were fairly confident while 8.6% were very confident about detecting a change in their breast, 50.0% never noticed a change
in their breast, and 77.4% will contact a doctor within a week or less of finding a change in their breast. Confidence about detecting a change significantly improved after the start of clinical training

No significant differences in the frequency of BSE were
found between second and third year students


	Nimbannavar et al. (2019) 50
	India: female university students
(n = 386)

Age (avg): 19.02 ± 0.84 years
	Descriptive cross-sectional

	2 Non-standardised scales*

1. BC knowledge

2. BSE knowledge and behaviour

	BC Awareness/Understanding: 86.11% have heard about BC. Among them, 65.10% know that BC is the most common cancer among women. More than one third of the women who were aware about the disease, believed that smoking and alcohol consumption were major risk factors followed by use of contraceptive pills, genetic factors as well as family history of disease by 26.39%, 26.39% and 24.63% respectively. 65.68% knew that mass/lump in the breast could be a symptom of disease followed by pain in the breast and change in size/shape/colour of breast by 61.58% and 38.70% respectively. 61.58%
quoting regular exercise followed by 41.64% quoting diet rich in fiber as protective factors. 70% believed that early detection improves chances of survival and 63.92% believed that BC is curable.

BSE: 80.06% have heard about BSE, 68.03% wanted to practice BSE in future, 12.90% would prefer to consult allopathic system of medicine should they develop any BC symptoms. 5.28%
of women in the present study have performed BSE


	Vasishta et al. (2018) 53
	India: female university students
(n = 177)

Age (range):  18–25 years 
(87.5% 18–20 years)
	Pre-post intervention quasi-experimental

Teaching program that consisted of power point presentation regarding physiology, risk factors, steps of BSE. Post intervention administration of same questionnaire. 
	2 Non-standardised scales*

1. BC knowledge

2. BSE knowledge and behaviour

	BC Awareness/Understanding: After the intervention, there was statistically significant increase in correct answers for anatomy and physiology of breast, transmission of breast cancer, age group affecting breast cancer, approach towards physician

no significant association was found between the demographics and knowledge of the respondents

BSE: 80.8% had never heard/ watched on BSE. 97.7% had never performed BSE. After the intervention, there was statistically significant increase in correct answers for methodology of BSE


	South Eastern Asia

	Akhtari-Zavare et al. (2018) 23
	Malaysia: female university students
(n = 792)

Age (avg): 21.77 ± 1.20

	Descriptive cross-sectional scale development

Data collected 2011

	2 Standardised scales

1. Novel scale being developed measuring BC knowledge, Kappa for 4 subscales (risk factors, symptoms, BSE, CBE) 0.52-0.90

2. Champion’s Revised Health
Belief Model Scale (CHBMS; Champion, 1993) – translated, 6 subscales (susceptibility and seriousness of BC, benefit of BSE, barrier of BSE, confidence of doing BSE, health motivation) α = 0.73-0.83

	All scales demonstrated adequate psychometric quality in this population

BC Knowledge / BSE scores not reported

	Azlan et al. (2022) 39
	Malaysia: female medical students
(n = 245)

Age (range, avg):
20 years old 36   14.7%
21 years old 56   22.9%
22 years old 44   18.0%
23 years old 61    24.9%
24 years old 29    11.8%

	Descriptive cross-sectional
	3 Non-standardised scales*

1. BC knowledge

2. BSE knowledge

3. BSE behaviour

	BC Awareness/Understanding: 98.0% have high  level  of  knowledge  on  risk  factors and   signs   and   symptoms   of   BC. Most of the students (98.4%) have heard about BC 

BSE: 93.1% have heard about BSE, 69.0% have performed BSE, 8.6% performed BSE  regularly monthly, reasons for not performing BSE: lack of  knowledge  (35.1%),  forgetfulness  (33.9%) and negligence  (21.6%). 17.6% participants reported of not knowing how  to perform BSE

	Ghazi et al. (2017) 34
	Malaysia: male medical (26.7%) and non-medical (73.3%) students
(n = 460)

Age (range, avg): 18 – 30, 20.64 ± 2.15 years

	Descriptive cross-sectional

Group comparison (course of study, age)

	2 Non-standardised scales*

1. BC knowledge

2. BC attitudes

	BC Awareness/Understanding: Poor knowledge about female BC 54.8%. Good beliefs about female BC 27.4%. Poor beliefs include 44.6% answered that BC is a punishment, 73.3% said it is a fate or destiny and 53.7% wrongly said that breast cancer is contagious. 

Medical students showed a higher percentage of good knowledge and there was an association between course of study and level of knowledge. Association between age and beliefs. Medical students showed a higher percentage of good beliefs than non-medical students.


	Islam et al. (2018) 54
	Malaysia: female (94.2%), male university students
(n = 679)

Age (range): 30 years or below (61%)

	One group pretest-postest quasi-experimental

Educational intervention (leaflets, posters, banners) displayed at campus. Discussion on leaflets and Q&A, practical demonstrations of BSE dummy
.
	1 Non-standardised scale*

1. BC knowledge

	The materials improved perceived knowledge on the process of detecting BC (96.5%). 92.8% agreed or strongly agreed that they felt more confident in recognizing the symptoms of BC themselves. There was an increase in self-reported knowledge of BC

	Rezano et al. (2022) 47
	Indonesia: female (87%), male (13%) medical students
(n = 100)

Age (range, avg): 18–24 years

	One group pretest-postest quasi-experimental

Intervention: A mini-lecture on risk factors and early detection

	1 standardised scale*

1. Breast Cancer Awareness Measure (BCAM) modified and translated
	BC Awareness/Understanding: Most respondents believed smoking (97%), genetic inheritance (94%), and a sedentary lifestyle (93%) lead to BC. However, knowledge of important biological risk factors like alcohol consumption (6%), workaholic (6%), age of menstruation (14%), grilled food (13%), married women without children (31%), birth control pill consumption (34%), premature menopause (35%) were low prior dissemination, although they had heard of BC.

BSE: Before dissemination, only 4% knew that BSE prevents BC. 11% said BC could be detected through BSE. Most of the respondents
have good knowledge that BSE should be done monthly. However, most of the respondents (92%) think that BSE may change the shape and density of the breast, but after dissemination, they were aware that it is not altered (88%).




Note * = no scale validity or reliability coefficients reported, BC = Breast Cancer, BSE = Breast Self-Examination, α = Cronbach’s alpha, SD = Standard Deviation
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