
Supplementary File 1: Participating Universities, Country-Specific Analyses, and Sensitivity Analyses.
Legend: Participating universities (page 1); country-specific analyses (pages 2–26); sensitivity analyses (pages 26–27).
[bookmark: _mloc4h65hev2]Participating Universities
Egypt: A total of 11 universities participated in Egypt. These include Ain Shams University, Mansoura University, Zagazig University, Minia University, Suez Canal University, Cairo University, Al-Azhar University, Sohag University, Assiut University, Aswan University, and Tanta University.
Syria: A total of 2 universities participated in Syria. These include Damascus University and Homs University.
Algeria: A total of 17 institutions participated in Algeria. These include Mouloud Mammeri University of Tizi-Ouzou, University of Djelfa (Ziane Achour), University Center of Tipaza (Morsli Abdallah), Badji Mokhtar Annaba University, University of Constantine 3 (Salah Boubnider), University of Batna 2 (Mostefa Ben Boulaid), University of Jijel (Mohamed Seddik Ben Yahia), University of Oran 1 (Ahmed Ben Bella), University of 8 May 1945 Guelma, University of Science and Technology Houari Boumediene (USTHB), Ferhat Abbas Sétif University 1, University of Blida 1 (Saad Dahlab), University of Batna 1 (Hadj Lakhdar), M'hamed Bougara University of Boumerdes, University of Skikda (20 Août 1955), University of M'sila (Mohamed Boudiaf), and University of Algiers 1 (Benyoucef Benkhedda).
Saudi Arabia: A total of 7 universities participated in Saudi Arabia. These include King Faisal University, King Abdulaziz University, King Khalid University, King Saud University, Jouf University, Princess Nourah bint Abdulrahman University, and King Fahd University of Petroleum and Minerals (KFUPM).
Jordan: A total of 3 universities participated in Jordan. These include Jordan University of Science and Technology (JUST), The Hashemite University, and The University of Jordan.

[bookmark: _df0rrrek88tq]Country-Specific Analyses
[bookmark: _gkzpld6ibbev]Egypt
	[bookmark: _ldo9avaynfts]Table S1.1: Sociodemographic characteristics and breast self-examination practice among female undergraduate students (N =924)

	Variables
	Total n (%)a

	
	

	Age
	Less than 21
	408 (44.2%)

	
	21 or above
	516 (55.8%)

	Academic year
	1st & foundationb
	153 (16.6%)

	
	2nd
	207 (22.4%)

	
	3rd
	155 (16.8%)

	
	4th
	218 (23.6%)

	
	5th & 6thc
	134 (14.5%)

	
	Internd
	57 (6.2%)

	Specialty
	Non-medical
	485 (52.5%)

	
	Medical
	439 (47.5%)

	Marital Status
	Single
	886 (95.9%)

	
	Othere
	38 (4.1%)

	Residence
	Urban
	584 (63.2%)

	
	Rural
	340 (36.8%)

	Family Income
	Sufficient
	708 (76.6%)

	
	More than Sufficient
	173 (18.7%)

	
	Insufficient
	43 (4.7%)

	Mother’s Education
	University degree or higher
	572 (61.9%)

	
	High school graduate
	230 (24.9%)

	
	Did not complete high school
	122 (13.2%)

	Father’s Education
	University degree or higher
	626 (67.7%)

	
	High school graduate
	187 (20.2%)

	
	Did not complete high school
	111 (12.0%)

	Breast Cancer Family History
	No family history
	779 (84.3%)

	
	Yes (First-degree)
	25 (2.7%)

	
	Yes (Second-degree)
	120 (13.0%)

	Fear Level
	Low
	32 (3.5%)

	
	Moderate
	211 (22.8%)

	
	High
	681 (73.7%)

	Frequency of breast self-examination
	Rarely or never
	706 (76.4%)

	
	At least once every 6 months
	103 (11.1%)

	
	At least once a month
	96 (10.4%)

	
	At least once a week
	19 (2.1%)

	Reasons for Not Performing breast self-examination** (N =631)
	Don't know how to perform it
	427 (67.7%)

	
	Very busy
	175 (27.7%)

	
	Fear of discovering a health problem
	124 (19.7%)

	
	Lack of a private place to do it
	148 (23.5%)

	
	Don't think it is necessary
	56 (8.9%)

	
	Age-related misconceptionsf
	2 (0.3%)

	
	Never considered it
	8 (1.3%)

	
	Lack of Symptoms
	4 (0.6%)

	
	Othersg
	3 (0.5%)

	Actions Taken After Noticing Breast Abnormalities (N =76 )
	Medical consultation
	31 (40.8%)

	
	Informed family members
	31 (40.8%)

	
	DId nothingh
	13 (17.1%)

	
	Online research
	1 (1.3%)

	aPercentages are column-wise, bFoundation year is a preparatory year at the beginning of a university course; it accounted, cInterns are in medical specialities only, dOther includes Married, divorced, widowed, eIncludes too young to be affected by breast cancer, and too young to practice breast self-examination, fOthers include embarrassment, no family history of breast cancer, it is painful because of breastfeeding, perform Clinical breast examination, gReasons for doing nothing included waiting for the breast to return to normal, embarrassment, uncertainty, laziness, fear of a health problem, and lack of concern, **Categories are not mutually exclusive.



	[bookmark: _64rhwqhn8dqq]Table S1.2 Knowledge of breast cancer warning signs, risk factors, and Breast self-examination among female undergraduates (N =924)

	Variable
	Yes n (%)a

	Warning signs
	 

	Change in the position of the nipple
	446 (48.3%)

	Pulling in of the nipple
	387 (41.9%)

	Pain in the breasts or armpit
	706 (76.4%)

	Puckering or dimpling of the breast skin
	465 (50.3%)

	Discharge or bleeding from the nipple
	563 (60.9%)

	A lump or thickening in the breast
	792 (85.7%)

	Nipple rash
	456 (49.4%)

	Redness of the breast skin
	344 (37.2%)

	A lump or thickening under the armpit
	749 (81.1%)

	Changes in the size of the breast or nipple
	571 (61.8%)

	Changes in the shape of the breast or nipple
	623 (67.4%)

	Knowledge of age-related risk
A 30-year-old woman is most likely to get breast cancer
	207 (22.4%)

	A 50-year-old woman is most likely to get breast cancer
	174 (18.8%)

	A 70-year-old woman is most likely to get breast cancer
	19 (2.1%)

	A woman of any age is likely to get breast cancer
	524 (56.7%)

	Risk factors
	 

	History of breast cancer
	782 (84.6%)

	Using hormone replacement therapy
	417 (45.1%)

	Weight gain (>30 kg above normal weight)
	283 (30.6%)

	Having a close relative with breast cancer
	600 (64.9%)

	Having children later in life or not at all
	277 (30.0%)

	Periods at an early age
	166 (18.0%)

	Late menopause
	188 (20.3%)

	Limited physical activityd
	189 (20.5%)

	Breast self-examination
	 

	Should be done every two months*
	137 (14.8%)

	Must be done between day 7 and day 10 after menses *
	110 (11.9%)

	Hands should be raised alternately above the head*
	37 (4.0%)

	Should be done from the front view only*
	442 (47.8%)

	Should be done in front of the mirror
	612 (66.2%)

	Undress to the waist
	480 (51.9%)

	Can be done in a supine position
	348 (37.7%)

	Palpate the right breast while lying on the left side
	370 (40.0%)

	Use finger pulps to examine lumps/thickening
	567 (61.4%)

	Can use vertical strip and circular techniques
	343 (37.1%)

	Press the nipple to check for discharge
	586 (63.4%)

	Includes armpit examination for lumps
	762 (82.5%)

	Observe changes in breast shape/size
	788 (85.3%)

	aPercentages are column-wise, bPercentages are row-wise, cBSE breast self-examination, dDefined as doing less than 30 minutes of moderate physical activity 5 times a week, *‘Yes’ responses are incorrect.




	[bookmark: _eslsarccq3ex]Table S1.3 Attitudes towards Breast self-examination among female undergraduate students (N =924)

	Variable
	Agreea n (%)
	Neutral n (%)
	Disagreeb n (%)

	Breast self-exam is a trivial matter*
	26 (2.8%)
	32 (3.5%)
	866 (93.7%)

	BSE is embarrassing*
	251 (27.2%)
	156 (16.9%)
	517 (56.0%)

	Doing BSE is wasting time*
	9 (1.0%)
	40 (4.3%)
	875 (94.7%)

	Doing BSE feels unpleasant*
	152 (16.5%)
	224 (24.2%)
	548 (59.3%)

	If there is a lump, I prefer to get treatment from a traditional healer*
	20 (2.2%)
	33 (3.6%)
	871 (94.3%)

	Avoid BSE because of the worry of getting breast cancer *
	183 (19.8%)
	191 (20.7%)
	550 (59.5%)

	I feel uncomfortable when I  can't do BSE once a month
	199 (21.5%)
	471 (51.0%)
	254 (27.5%)

	All women should do BSE
	854 (92.4%)
	46 (5.0%)
	24 (2.6%)

	I really care about my breasts
	759 (82.1%)
	126 (13.6%)
	39 (4.2%)

	I am not afraid to think about breast cancer
	135 (14.6%)
	230 (24.9%)
	559 (60.5%)

	I am interested in doing BSE
	719 (77.8%)
	165 (17.9%)
	40 (4.3%)

	I search for BSE information (internet/magazines/newspapers)	
	394 (42.6%)
	285 (30.8%)
	245 (26.5%)

	I discuss BSE with friends
	252 (27.3%)
	306 (33.1%)
	366 (39.6%)

	BSE breast self-examination,aAgree includes both 'Strongly Agree' and 'Agree', bDisagree includes both 'Strongly disagree' and 'Disagree'.  *Response of ‘Disagree’ reflects a more positive attitude.


[bookmark: _ll7c2jyfxi37]
	[bookmark: _m52f1ctjet02]Table S1.4 Sources of information on breast cancer (N = 924)

	Variables
	Total n (%)

	Media outlets
	392 (42.4%)

	Academic courses
	376 (40.7%)

	Reading (books, articles)
	338 (36.6%)

	Social media
	279 (30.2%)

	Relatives
	205 (22.2%)

	Healthcare providers
	148 (16%)

	Friends
	159 (17.2%) 

	No information
	7 (0.8%)

	Categories are not mutually exclusive


[bookmark: _xgtehio5zj84]
[bookmark: _pqpfeco2djcu]Syria
	[bookmark: _posnyldkt6hd]Table S2.1: Sociodemographic characteristics and breast self-examination practice among female undergraduate students (N =80)

	Variables
	Total n (%)a

	
	

	Age
	Less than 21
	10 (12.5%)

	
	21 or above
	70 (87.5%)

	Academic year
	1st & foundationb
	7 (8.8%)

	
	2nd
	4 (5.0%)

	
	3rd
	6 (7.5%)

	
	4th
	16 (20.0%)

	
	5th & 6thc
	13 (16.3%)

	
	Internd
	34 (42.5%)

	Specialty
	Non-medical
	33 (41.3%)

	
	Medical
	47 (58.8%)

	Marital Status
	Single
	71 (88.8%)

	
	Othere
	9 (11.3%)

	Residence
	Urban
	71 (88.8%)

	
	Rural
	9 (11.3%)

	Family Income
	Sufficient
	60 (75.0%)

	
	More than Sufficient
	9 (11.3%)

	
	Insufficient
	11 (13.8%)

	Mother’s Education
	University degree or higher
	49 (61.3%)

	
	High school graduate
	23 (28.7%)

	
	Did not complete high school
	8 (10.0%)

	Father’s Education
	University degree or higher
	54 (67.5%)

	
	High school graduate
	9 (11.3%)

	
	Did not complete high school
	17 (21.3%)

	Breast Cancer Family History
	No family history
	61 (76.3%)

	
	Yes (First-degree)
	4 (5.0%)

	
	Yes (Second-degree)
	15 (18.8%)

	Fear Level
	Low
	7 (8.8%)

	
	Moderate
	27 (33.8%)

	
	High
	46 (57.5%)

	Frequency of breast self-examination
	Rarely or never
	54 (67.5%)

	
	At least once every 6 months
	17 (21.3%)

	
	At least once a month
	8 (10.0%)

	
	At least once a week
	1 (1.3%)

	Reasons for Not Performing breast self-examination** (N = 34)
	Don't know how to perform it
	25 (73.5%)

	
	Very busy
	7 (20.6%)

	
	Fear of discovering a health problem
	4 (11.8%)

	
	Lack of a private place to do it
	4 (11.8%)

	
	Don't think it is necessary
	4 (11.8%)

	
	Never considered it
	1 (2.9%)

	Actions Taken After Noticing Breast Abnormalities (N = 6)
	Medical consultation
	4 (66.7%)

	
	DId nothingh
	1 (16.7%)

	
	Traditional medicine
	1 (16.7%)

	aPercentages are column-wise, bFoundation year is a preparatory year at the beginning of a university course; it accounted, cInterns are in medical specialities only, dOther includes Married, divorced, widowed, eIncludes too young to be affected by breast cancer, and too young to practice breast self-examination, fOthers include embarrassment, no family history of breast cancer, it is painful because of breastfeeding, perform Clinical breast examination, gReasons for doing nothing included waiting for the breast to return to normal, embarrassment, uncertainty, laziness, fear of a health problem, and lack of concern, **Categories are not mutually exclusive.



	[bookmark: _htfhkooj3tx1]Table S2.2 Knowledge of breast cancer warning signs, risk factors, and Breast self-examination among female undergraduate students (N = 80)

	Variable
	Yes n (%)a

	Warning signs
	

	Change in the position of the nipple
	54 (67.5%)

	Pulling in of the nipple
	52 (65.0%)

	Pain in the breasts or armpit
	60 (75.0%)

	Puckering or dimpling of the breast skin
	55 (68.8%)

	Discharge or bleeding from the nipple
	57 (71.3%)

	A lump or thickening in the breast
	72 (90.0%)

	Nipple rash
	43 (53.8%)

	Redness of the breast skin
	29 (36.3%)

	A lump or thickening under the armpit
	66 (82.5%)

	Changes in the size of the breast or nipple
	56 (70.0%)

	Changes in the shape of the breast or nipple
	66 (82.5%)

	Knowledge of age-related risk
A 30-year-old woman is most likely to get breast cancer
	22 (27.5%)

	A 50-year-old woman is most likely to get breast cancer
	24 (30.0%)

	A 70-year-old woman is most likely to get breast cancer
	2 (2.5%)

	A woman of any age is likely to get breast cancer
	32 (40.0%)

	Risk factors
	

	History of breast cancer
	74 (92.5%)

	Using hormone replacement therapy
	44 (55.0%)

	Weight gain (>30 kg above normal weight)
	31 (38.8%)

	Having a close relative with breast cancer
	63 (78.8%)

	Having children later in life or not at all
	33 (41.3%)

	Periods at an early age
	25 (31.3%)

	Late menopause
	25 (31.3%)

	Limited physical activityd
	19 (23.8%)

	Breast self-examination
	

	Should be done every two months*
	20 (25.0%)

	Must be done between day 7 and day 10 after menses *
	10 (12.5%)

	Hands should be raised alternately above the head*
	6 (7.5%)

	Should be done from the front view only*
	45 (56.3%)

	Should be done in front of the mirror
	60 (75.0%)

	Undress to the waist
	52 (65.0%)

	Can be done in a supine position
	33 (41.3%)

	Palpate the right breast while lying on the left side
	25 (31.3%)

	Use finger pulps to examine lumps/thickening
	54 (67.5%)

	Can use vertical strip and circular techniques
	41 (51.2%)

	Press the nipple to check for discharge
	63 (78.8%)

	Includes armpit examination for lumps
	69 (86.3%)

	Observe changes in breast shape/size
	72 (90.0%)

	aPercentages are column-wise, bPercentages are row-wise, cBSE breast self-examination, dDefined as doing less than 30 minutes of moderate physical activity 5 times a week, *‘Yes’ responses are incorrect.



	[bookmark: _jaj3h76mrpf6]Table S2.3 Attitudes towards Breast self-examination among female undergraduate students (N =80)

	Variable
	Agreea n (%)
	Neutral n (%)
	Disagreeb n (%)

	Breast self-exam is a trivial matter*
	3 (3.8%)
	2 (2.5%)
	75 (93.8%)

	BSE is embarrassing*
	11 (13.8%)
	6 (7.5%)
	63 (78.8%)

	Doing BSE is wasting time*
	1 (1.3%)
	5 (6.3%)
	74 (92.5%)

	Doing BSE feels unpleasant*
	10 (12.5%)
	13 (16.3%)
	57 (71.3%)

	If there is a lump, I prefer to get treatment from a traditional healer*
	0 (0.0%)
	3 (3.8%)
	77 (96.3%)

	Avoid BSE because of the worry of getting breast cancer *
	12 (15.0%)
	13 (16.3%)
	55 (68.8%)

	I feel uncomfortable when I  can't do BSE once a month
	15 (18.8%)
	33 (41.3%)
	32 (40.0%)

	All women should do BSE
	70 (87.5%)
	8 (10.0%)
	2 (2.5%)

	I really care about my breasts
	69 (86.3%)
	9 (11.3%)
	2 (2.5%)

	I am not afraid to think about breast cancer
	25 (31.3%)
	21 (26.3%)
	34 (42.5%)

	I am interested in doing BSE
	64 (80.0%)
	12 (15.0%)
	4 (5.0%)

	I search for BSE information (internet/magazines/newspapers)	
	27 (33.8%)
	32 (40.0%)
	21 (26.3%)

	I discuss BSE with friends
	26 (32.5%)
	29 (36.3%)
	25 (31.3%)

	BSE breast self-examination,aAgree includes both 'Strongly Agree' and 'Agree', bDisagree includes both 'Strongly disagree' and 'Disagree'.  *Response of ‘Disagree’ reflects a more positive attitude.


[bookmark: _gronxad7jc3k]
	[bookmark: _7rs1vdnl0ywc]Table S2.4 Sources of information on breast cancer (N = 80)

	Variables
	Total n (%)

	Academic courses
	47 (58.8%)

	Media outlets
	28 (35.0%)

	Relatives
	23 (28.7%)

	Reading
	22 (27.5%)

	Social media
	17 (21.3%)

	Healthcare providers
	17 (21.3%)

	Friends
	6 (7.5%)

	No information
	2 (2.5%)

	Categories are not mutually exclusive


[bookmark: _t1si5yrzoi92]

[bookmark: _sdi5cfxvemy7]Algeria
	[bookmark: _nraaz7xjbme0]Table S3.1: Sociodemographic characteristics and breast self-examination practice among female undergraduate students (N =918)

	Variables
	Total n (%)a

	
	

	Age
	Less than 21
	384 (41.8%)

	
	21 or above
	534 (58.2%)

	Academic year
	1st & foundationb
	204 (22.2%)

	
	2nd
	172 (18.7%)

	
	3rd
	243 (26.5%)

	
	4th
	132 (14.4%)

	
	5th & 6thc
	163 (17.8%)

	
	Internd
	4 (0.4%)

	Specialty
	Non-medical
	731 (79.6%)

	
	Medical
	187 (20.4%)

	Marital Status
	Single
	902 (98.3%)

	
	Othere
	16 (1.7%)

	Residence
	Urban
	747 (81.4%)

	
	Rural
	171 (18.6%)

	Family Income
	Sufficient
	800 (87.1%)

	
	More than Sufficient
	43 (4.7%)

	
	Insufficient
	75 (8.2%)

	Mother’s Education
	University degree or higher
	171 (18.6%)

	
	High school graduate
	319 (34.7%)

	
	Did not complete high school
	428 (46.6%)

	Father’s Education
	University degree or higher
	241 (26.3%)

	
	High school graduate
	281 (30.6%)

	
	Did not complete high school
	396 (43.1%)

	Breast Cancer Family History
	No family history
	723 (78.8%)

	
	Yes (First-degree)
	36 (3.9%)

	
	Yes (Second-degree)
	159 (17.3%)

	Fear Level
	Low
	91 (9.9%)

	
	Moderate
	307 (33.4%)

	
	High
	520 (56.6%)

	Frequency of breast self-examination
	Rarely or never
	737 (80.3%)

	
	At least once every 6 months
	109 (11.9%)

	
	At least once a month
	51 (5.6%)

	
	At least once a week
	21 (2.3%)

	Reasons for Not Performing breast self-examination** (N = 706)
	Don't know how to perform it
	391 (55.4%)

	
	Very busy
	232 (32.9%)

	
	Fear of discovering a health problem
	102 (14.4%)

	
	Don't think it is necessary
	64 (9.1%)

	
	Age-related misconceptionsf
	21 (3%)

	
	Never considered it
	19 (2.7%)

	
	Lack of Symptoms
	6 (0.9%)

	
	Othersg
	3 (0.4%)

	Actions Taken After Noticing Breast Abnormalities (N =61)
	Medical consultation
	35 (57.4%)

	
	Informed family members
	18 (29.5%)

	
	DId nothingh
	6 (9.8%)

	
	Online research
	1 (1.6%)

	
	Traditional medicine
	1 (1.6%)

	aPercentages are column-wise, bFoundation year is a preparatory year at the beginning of a university course; it accounted, cInterns are in medical specialities only, dOther includes Married, divorced, widowed, eIncludes too young to be affected by breast cancer, and too young to practice breast self-examination, fOthers include embarrassment, no family history of breast cancer, it is painful because of breastfeeding, perform Clinical breast examination, gReasons for doing nothing included waiting for the breast to return to normal, embarrassment, uncertainty, laziness, fear of a health problem, and lack of concern, **Categories are not mutually exclusive.



	[bookmark: _leq14054kx6c]Table S3.2 Knowledge of breast cancer warning signs, risk factors, and Breast self-examination among female undergraduate students (N =918)

	Variable
	Yes n (%)a

	Warning signs
	

	Change in the position of the nipple
	466 (50.8%)

	Pulling in of the nipple
	365 (39.8%)

	Pain in the breasts or armpit
	760 (82.8%)

	Puckering or dimpling of the breast skin
	397 (43.2%)

	Discharge or bleeding from the nipple
	587 (63.9%)

	A lump or thickening in the breast
	791 (86.2%)

	Nipple rash
	416 (45.3%)

	Redness of the breast skin
	304 (33.1%)

	A lump or thickening under the armpit
	722 (78.6%)

	Changes in the size of the breast or nipple
	503 (54.8%)

	Changes in the shape of the breast or nipple
	542 (59.0%)

	Knowledge of age-related risk
A 30-year-old woman is most likely to get breast cancer
	286 (31.2%)

	A 50-year-old woman is most likely to get breast cancer
	210 (22.9%)

	A 70-year-old woman is most likely to get breast cancer
	12 (1.3%)

	A woman of any age is likely to get breast cancer
	410 (44.7%)

	Risk factors
	

	History of breast cancer
	783 (85.3%)

	Using hormone replacement therapy
	359 (39.1%)

	Weight gain (>30 kg above normal weight)
	229 (24.9%)

	Having a close relative with breast cancer
	566 (61.7%)

	Having children later in life or not at all
	309 (33.7%)

	Periods at an early age
	130 (14.2%)

	Late menopause
	218 (23.7%)

	Limited physical activityd
	177 (19.3%)

	Breast self-examination
	

	Should be done every two months*
	249 (27.1%)

	Must be done between day 7 and day 10 after menses *
	149 (16.2%)

	Hands should be raised alternately above the head*
	44 (4.8%)

	Should be done from the front view only*
	423 (46.1%)

	Should be done in front of the mirror
	525 (57.2%)

	Undress to the waist
	479 (52.2%)

	Can be done in a supine position
	305 (33.2%)

	Palpate the right breast while lying on the left side
	361 (39.3%)

	Use finger pulps to examine lumps/thickening
	554 (60.3%)

	Can use vertical strip and circular techniques
	283 (30.8%)

	Press the nipple to check for discharge
	659 (71.8%)

	Includes armpit examination for lumps
	783 (85.3%)

	Observe changes in breast shape/size
	832 (90.6%)

	aPercentages are column-wise, bPercentages are row-wise, cBSE breast self-examination, dDefined as doing less than 30 minutes of moderate physical activity 5 times a week, *‘Yes’ responses are incorrect.




	[bookmark: _2a8cpahwg7be]Table S3.3 Attitudes towards Breast self-examination among female undergraduate students (N = 918)

	Variable
	Agreea n (%)
	Neutral n (%)
	Disagreeb n (%)

	Breast self-exam is a trivial matter*
	49 (5.3%)
	37 (4.0%)
	832 (90.6%)

	BSE is embarrassing*
	104 (11.3%)
	107 (11.7%)
	707 (77.0%)

	Doing BSE is wasting time*
	8 (0.9%)
	29 (3.2%)
	881 (96.0%)

	Doing BSE feels unpleasant*
	94 (10.2%)
	141 (15.4%)
	683 (74.4%)

	If there is a lump, I prefer to get treatment from a traditional healer*
	20 (2.2%)
	59 (6.4%)
	839 (91.4%)

	Avoid BSE because of the worry of getting breast cancer *
	158 (17.2%)
	176 (19.2%)
	584 (63.6%)

	I feel uncomfortable when I  can't do BSE once a month
	199 (21.7%)
	446 (48.6%)
	273 (29.7%)

	All women should do BSE
	869 (94.7%)
	38 (4.1%)
	11 (1.2%)

	I really care about my breasts
	875 (95.3%)
	34 (3.7%)
	9 (1.0%)

	I am not afraid to think about breast cancer
	231 (25.2%)
	276 (30.1%)
	411 (44.8%)

	I am interested in doing BSE
	764 (83.2%)
	114 (12.4%)
	40 (4.4%)

	I search for BSE information (internet/magazines/newspapers)	
	462 (50.3%)
	263 (28.6%)
	193 (21.0%)

	I discuss BSE with friends
	377 (41.1%)
	278 (30.3%)
	263 (28.6%)

	BSE breast self-examination,aAgree includes both 'Strongly Agree' and 'Agree', bDisagree includes both 'Strongly disagree' and 'Disagree'.  *Response of ‘Disagree’ reflects a more positive attitude.


[bookmark: _un7zdqf36pt6]
	[bookmark: _aq63a5rmwvvf]Table S3.4 Sources of information on breast cancer (N = 918)

	Variables
	Total n (%)

	Media outlets
	441 (48%)

	Academic courses
	336 (36.6%)

	Reading (books, articles)
	339 (36.9%)

	Social media
	301 (32.8%)

	Relatives
	226 (24.6%)

	Healthcare providers
	179 (19.5%)

	Friends
	97 (10.6%)

	No information
	1 (0.1%)

	Awareness campaigns
	5 (0.5%)

	Categories are not mutually exclusive



[bookmark: _faynbeu74bnb]Saudi Arabia
	[bookmark: _flt90qtruud]Table S4.1: Sociodemographic characteristics and breast self-examination practice among female undergraduate students (N =444)

	Variables
	Total n (%)a

	
	

	Age
	Less than 21
	224 (50.5%)

	
	21 or above
	220 (49.5%)

	Academic year
	1st & foundationb
	147 (33.1%)

	
	2nd
	98 (22.1%)

	
	3rd
	85 (19.1%)

	
	4th
	74 (16.7%)

	
	5th & 6thc
	30 (6.8%)

	
	Internd
	10 (2.3%)

	Specialty
	Non-medical
	315 (70.9%)

	
	Medical
	129 (29.1%)

	Marital Status
	Single
	411 (92.6%)

	
	Othere
	33 (7.4%)

	Residence
	Urban
	386 (86.9%)

	
	Rural
	58 (13.1%)

	Family Income
	Sufficient
	323 (72.7%)

	
	More than Sufficient
	94 (21.2%)

	
	Insufficient
	27 (6.1%)

	Mother’s Education
	University degree or higher
	214 (48.2%)

	
	High school graduate
	115 (25.9%)

	
	Did not complete high school
	115 (25.9%)

	Father’s Education
	University degree or higher
	221 (49.8%)

	
	High school graduate
	136 (30.6%)

	
	Did not complete high school
	87 (19.6%)

	Breast Cancer Family History
	No family history
	362 (81.5%)

	
	Yes (First-degree)
	14 (3.2%)

	
	Yes (Second-degree)
	68 (15.3%)

	Fear Level
	Low
	60 (13.5%)

	
	Moderate
	137 (30.9%)

	
	High
	247 (55.6%)

	Frequency of breast self-examination
	Rarely or never
	345 (77.7%)

	
	At least once every 6 months
	65 (14.6%)

	
	At least once a month
	30 (6.8%)

	
	At least once a week
	4 (0.9%)

	Reasons for Not Performing breast self-examination** (N =280)
	Don't know how to perform it
	163 (58.2%)

	
	Very busy
	113 (40.4%)

	
	Fear of discovering a health problem
	85 (30.4%)

	
	Lack of a private place to do it
	59 (21.1%)

	
	Don't think it is necessary
	38 (13.6%)

	
	Age-related misconceptionsf
	9 (3.2%)

	
	Never considered it
	1 (0.4%)

	
	Lack of Symptoms
	5 (1.8%)

	
	Othersg
	2 (0.7%)

	Actions Taken After Noticing Breast Abnormalities (N = 47)
	Medical consultation
	15 (31.9%)

	
	Informed family members
	19 (40.4%)

	
	DId nothingh
	11 (23.4%)

	
	Online research
	2 (4.3%)

	aPercentages are column-wise, bFoundation year is a preparatory year at the beginning of a university course; it accounted, cInterns are in medical specialities only, dOther includes Married, divorced, widowed, eIncludes too young to be affected by breast cancer, and too young to practice breast self-examination, fOthers include embarrassment, no family history of breast cancer, it is painful because of breastfeeding, perform Clinical breast examination, gReasons for doing nothing included waiting for the breast to return to normal, embarrassment, uncertainty, laziness, fear of a health problem, and lack of concern, **Categories are not mutually exclusive.



	[bookmark: _kjt1o6bujn5s]Table S4.2 Knowledge of breast cancer warning signs, risk factors, and Breast self-examination among female undergraduate students (N =444)

	Variable
	Yes n (%)a

	Warning signs
	

	Change in the position of the nipple
	263 (59.2%)

	Pulling in of the nipple
	195 (43.9%)

	Pain in the breasts or armpit
	336 (75.7%)

	Puckering or dimpling of the breast skin
	241 (54.3%)

	Discharge or bleeding from the nipple
	293 (66.0%)

	A lump or thickening in the breast
	367 (82.7%)

	Nipple rash
	234 (52.7%)

	Redness of the breast skin
	169 (38.1%)

	A lump or thickening under the armpit
	337 (75.9%)

	Changes in the size of the breast or nipple
	283 (63.7%)

	Changes in the shape of the breast or nipple
	305 (68.7%)

	Knowledge of age-related risk
A 30-year-old woman is most likely to get breast cancer
	123 (27.7%)

	A 50-year-old woman is most likely to get breast cancer
	146 (32.9%)

	A 70-year-old woman is most likely to get breast cancer
	12 (2.7%)

	A woman of any age is likely to get breast cancer
	163 (36.7%)

	Risk factors
	

	History of breast cancer
	354 (79.7%)

	Using hormone replacement therapy
	152 (34.2%)

	Weight gain (>30 kg above normal weight)
	142 (32.0%)

	Having a close relative with breast cancer
	269 (60.6%)

	Having children later in life or not at all
	114 (25.7%)

	Periods at an early age
	67 (15.1%)

	Late menopause
	82 (18.5%)

	Limited physical activityd
	132 (29.7%)

	Breast self-examination
	

	Should be done every two months*
	125 (28.2%)

	Must be done between day 7 and day 10 after menses *
	82 (18.5%)

	Hands should be raised alternately above the head*
	34 (7.7%)

	Should be done from the front view only*
	197 (44.4%)

	Should be done in front of the mirror
	335 (75.5%)

	Undress to the waist
	263 (59.2%)

	Can be done in a supine position
	173 (39.0%)

	Palpate the right breast while lying on the left side
	205 (46.2%)

	Use finger pulps to examine lumps/thickening
	276 (62.2%)

	Can use vertical strip and circular techniques
	179 (40.3%)

	Press the nipple to check for discharge
	296 (66.7%)

	Includes armpit examination for lumps
	350 (78.8%)

	Observe changes in breast shape/size
	380 (85.6%)

	aPercentages are column-wise, bPercentages are row-wise, cBSE breast self-examination, dDefined as doing less than 30 minutes of moderate physical activity 5 times a week, *‘Yes’ responses are incorrect.



	[bookmark: _xh7is0v8qqwr]Table S4.3 Attitudes towards Breast self-examination among female undergraduate students (N =444)

	Variable
	Agreea n (%)
	Neutral n (%)
	Disagreeb n (%)

	Breast self-exam is a trivial matter*
	11 (2.5%)
	16 (3.6%)
	417 (93.9%)

	BSE is embarrassing*
	80 (18.0%)
	82 (18.5%)
	282 (63.5%)

	Doing BSE is wasting time*
	2 (0.5%)
	22 (5.0%)
	420 (94.6%)

	Doing BSE feels unpleasant*
	60 (13.5%)
	101 (22.7%)
	283 (63.7%)

	If there is a lump, I prefer to get treatment from a traditional healer*
	13 (2.9%)
	52 (11.7%)
	379 (85.4%)

	Avoid BSE because of the worry of getting breast cancer *
	87 (19.6%)
	115 (25.9%)
	242 (54.5%)

	I feel uncomfortable when I  can't do BSE once a month
	69 (15.5%)
	221 (49.8%)
	154 (34.7%)

	All women should do BSE
	392 (88.3%)
	32 (7.2%)
	20 (4.5%)

	I really care about my breasts
	375 (84.5%)
	55 (12.4%)
	14 (3.2%)

	I am not afraid to think about breast cancer
	83 (18.7%)
	142 (32.0%)
	219 (49.3%)

	I am interested in doing BSE
	324 (73.0%)
	98 (22.1%)
	22 (5.0%)

	I search for BSE information (internet/magazines/newspapers)	
	191 (43.0%)
	154 (34.7%)
	99 (22.3%)

	I discuss BSE with friends
	147 (33.1%)
	146 (32.9%)
	151 (34.0%)

	BSE breast self-examination,aAgree includes both 'Strongly Agree' and 'Agree', bDisagree includes both 'Strongly disagree' and 'Disagree'.  *Response of ‘Disagree’ reflects a more positive attitude.


[bookmark: _kf3oapdc7z4l]
	[bookmark: _eod8qia92zls]Table S4.4 Sources of information on breast cancer (N = 444)

	Variables
	Total n (%)

	Media outlets
	276 (62.1%)

	Academic courses
	252 (56.8%)

	Reading (books, articles)
	162 (36.5%)

	Social media
	242 (54.5%)

	Relatives
	160 (36.%)

	Healthcare providers
	148 (33.3%)

	Friends
	107 (24.1%)

	No information
	1 (0.2%)

	Awareness campaigns
	1 (0.2%)

	Categories are not mutually exclusive



[bookmark: _9pqtclcerqyk]Jordan
	[bookmark: _s31u7pq5dgta]Table S5.1: Sociodemographic characteristics and breast self-examination practice among female undergraduate students (N =164)

	Variables
	Total n (%)a

	
	

	Age
	Less than 21
	78 (47.6%)

	
	21 or above
	86 (52.4%)

	Academic year
	1st & foundationb
	43 (26.2%)

	
	2nd
	34 (20.7%)

	
	3rd
	32 (19.5%)

	
	4th
	46 (28.0%)

	
	5th & 6thc
	8 (4.9%)

	
	Internd
	1 (0.6%)

	Specialty
	Non-medical
	90 (54.9%)

	
	Medical
	74 (45.1%)

	Marital Status
	Single
	155 (94.5%)

	
	Othere
	9 (5.5%)

	Residence
	Urban
	117 (71.3%)

	
	Rural
	47 (28.7%)

	Family Income
	Sufficient
	138 (84.1%)

	
	More than Sufficient
	13 (7.9%)

	
	Insufficient
	13 (7.9%)

	Mother’s Education
	University degree or higher
	110 (67.1%)

	
	High school graduate
	45 (27.4%)

	
	Did not complete high school
	9 (5.5%)

	Father’s Education
	University degree or higher
	98 (59.8%)

	
	High school graduate
	54 (32.9%)

	
	Did not complete high school
	12 (7.3%)

	Breast Cancer Family History
	No family history
	141 (86.0%)

	
	Yes (First-degree)
	4 (2.4%)

	
	Yes (Second-degree)
	19 (11.6%)

	Fear Level
	Low
	16 (9.8%)

	
	Moderate
	55 (33.5%)

	
	High
	93 (56.7%)

	Frequency of breast self-examination
	Rarely or never
	136 (82.9%)

	
	At least once every 6 months
	17 (10.4%)

	
	At least once a month
	9 (5.5%)

	
	At least once a week
	2 (1.2%)

	Reasons for Not Performing breast self-examination** (N = 118)
	Don't know how to perform it
	48 (40.7%)

	
	Very busy
	39 (33.1%)

	
	Fear of discovering a health problem
	8 (6.8%)

	
	Don't think it is necessary
	13 (11%)

	
	Age-related misconceptionsf
	2 (1.7%)

	
	Never considered it
	2 (1.7%)

	
	Lack of Symptoms
	1 (0.9%)

	Actions Taken After Noticing Breast Abnormalities (N =5 )
	Medical consultation
	4 (80%)

	
	Informed family members
	1 (20%)

	aPercentages are column-wise, bFoundation year is a preparatory year at the beginning of a university course; it accounted, cInterns are in medical specialities only, dOther includes Married, divorced, widowed, eIncludes too young to be affected by breast cancer, and too young to practice breast self-examination, fOthers include embarrassment, no family history of breast cancer, it is painful because of breastfeeding, perform Clinical breast examination, gReasons for doing nothing included waiting for the breast to return to normal, embarrassment, uncertainty, laziness, fear of a health problem, and lack of concern, **Categories are not mutually exclusive.



	[bookmark: _mkmtyse4nmyy]Table S5.2: Knowledge of breast cancer warning signs, risk factors, and Breast self-examination among female undergraduate students (N =164)

	Variable
	Yes n (%)a

	Warning signs
	

	Change in the position of the nipple
	109 (66.5%)

	Pulling in of the nipple
	98 (59.8%)

	Pain in the breasts or armpit
	127 (77.4%)

	Puckering or dimpling of the breast skin
	95 (57.9%)

	Discharge or bleeding from the nipple
	100 (61.0%)

	A lump or thickening in the breast
	142 (86.6%)

	Nipple rash
	99 (60.4%)

	Redness of the breast skin
	71 (43.3%)

	A lump or thickening under the armpit
	137 (83.5%)

	Changes in the size of the breast or nipple
	123 (75.0%)

	Changes in the shape of the breast or nipple
	134 (81.7%)

	Knowledge of age-related risk
A 30-year-old woman is most likely to get breast cancer
	48 (29.3%)

	A 50-year-old woman is most likely to get breast cancer
	50 (30.5%)

	A 70-year-old woman is most likely to get breast cancer
	1 (0.6%)

	A woman of any age is likely to get breast cancer
	65 (39.6%)

	Risk factors
	

	History of breast cancer
	147 (89.6%)

	Using hormone replacement therapy
	72 (43.9%)

	Weight gain (>30 kg above normal weight)
	59 (36.0%)

	Having a close relative with breast cancer
	108 (65.9%)

	Having children later in life or not at all
	71 (43.3%)

	Periods at an early age
	43 (26.2%)

	Late menopause
	62 (37.8%)

	Limited physical activityd
	54 (32.9%)

	Breast self-examination
	

	Should be done every two months*
	34 (20.7%)

	Must be done between day 7 and day 10 after menses *
	16 (9.8%)

	Hands should be raised alternately above the head*
	6 (3.7%)

	Should be done from the front view only*
	87 (53.0%)

	Should be done in front of the mirror
	118 (72.0%)

	Undress to the waist
	109 (66.5%)

	Can be done in a supine position
	70 (42.7%)

	Palpate the right breast while lying on the left side
	74 (45.1%)

	Use finger pulps to examine lumps/thickening
	111 (67.7%)

	Can use vertical strip and circular techniques
	80 (48.8%)

	Press the nipple to check for discharge
	116 (70.7%)

	Includes armpit examination for lumps
	144 (87.8%)

	Observe changes in breast shape/size
	144 (87.8%)

	aPercentages are column-wise, bPercentages are row-wise, cBSE breast self-examination, dDefined as doing less than 30 minutes of moderate physical activity 5 times a week, *‘Yes’ responses are incorrect.



	[bookmark: _ikae8yly96a5]Table S5.3 Attitudes towards Breast self-examination among female undergraduate students (N = 164)

	Variable
	Agreea n (%)
	Neutral n (%)
	Disagreeb n (%)

	Breast self-exam is a trivial matter*
	6 (3.7%)
	5 (3.0%)
	153 (93.3%)

	BSE is embarrassing*
	20 (12.2%)
	20 (12.2%)
	124 (75.6%)

	Doing BSE is wasting time*
	4 (2.4%)
	6 (3.7%)
	154 (93.9%)

	Doing BSE feels unpleasant*
	20 (12.2%)
	33 (20.1%)
	111 (67.7%)

	If there is a lump, I prefer to get treatment from a traditional healer*
	7 (4.3%)
	9 (5.5%)
	148 (90.2%)

	Avoid BSE because of the worry of getting breast cancer *
	25 (15.2%)
	35 (21.3%)
	104 (63.4%)

	I feel uncomfortable when I  can't do BSE once a month
	33 (20.1%)
	63 (38.4%)
	68 (41.5%)

	All women should do BSE
	140 (85.4%)
	12 (7.3%)
	12 (7.3%)

	I really care about my breasts
	137 (83.5%)
	13 (7.9%)
	14 (8.5%)

	I am not afraid to think about breast cancer
	48 (29.3%)
	46 (28.0%)
	70 (42.7%)

	I am interested in doing BSE
	108 (65.9%)
	45 (27.4%)
	11 (6.7%)

	I search for BSE information (internet/magazines/newspapers)	
	64 (39.0%)
	56 (34.1%)
	44 (26.8%)

	I discuss BSE with friends
	53 (32.3%)
	48 (29.3%)
	63 (38.4%)

	BSE breast self-examination,aAgree includes both 'Strongly Agree' and 'Agree', bDisagree includes both 'Strongly disagree' and 'Disagree'.  *Response of ‘Disagree’ reflects a more positive attitude.


[bookmark: _z03ysj5o7jlv]
	[bookmark: _tz2oks56gbl4]Table S5.4 Sources of information on breast cancer (N = 164)

	Variables
	Total n (%)

	Academic courses
	79 (48.17%)

	Media outlets
	65 (39.63%)

	Social media
	58 (35.37%)

	Reading (books, articles)
	50 (30.49%) 

	Relatives
	46 (28.05%)

	Healthcare providers
	38 (23.17%)

	Friends
	26 (15.85%)

	Categories are not mutually exclusive



[bookmark: _xbd4hvn0mrzs]Sensitivity analysis
	Table S6.1 Sensitivity analysis of breast cancer knowledge, attitudes, and BSE practice after excluding science-related disciplines from the non-medical group

	Variables
	Original Non-Medical Group ( N = 1654)
	Non-Medical Group with Science-related fields excluded (N = 1342)

	Knowledge of Breast Cancer Warning Signs
	55.1 ± 24.0
	54.0 ± 24.1

	Knowledge of Breast Cancer Risk Factors
	32.8 ± 20.8
	31.7 ± 20.5

	Knowledge of BSE
	45.0 ± 20.2
	44.8 ± 20.5

	Attitude of BSE
	69.6 ± 11.3
	69.2 ± 11.3

	BSE Practice* [COR (95% CI)]
	0.470 (0.360–0.614)
	0.477 (0.360–0.632)

	Values are Mean ± SD unless otherwise indicated. *Crude Odds Ratio (COR) derived from univariate logistic regression predicting practicing Breast Self-Examination (defined as performing it at least once a month) with Medical students as the reference. BSE breast self-examination. All p-values are <0.001.



	Table S6.2 Sensitivity analysis of breast cancer knowledge, attitudes, and BSE practice after excluding veterinary medicine students from the medical group

	Variables
	Original Medical Group( N = 876)
	Medical Group with Veterinary excluded (N = 807)

	Knowledge of Breast Cancer Warning Signs
	70.6 ± 24.3
	70.9 ± 24.4

	Knowledge of Breast Cancer Risk Factors
	51.1 ± 27.1
	52.2 ± 27.0

	Knowledge of BSE
	53.6 ± 20.7
	53.8 ± 20.6

	Attitude of BSE
	71.4 ± 11.4
	71.5 ± 11.4

	BSE Practice* [COR (95% CI)]
	0.470 (0.360–0.614)**
	0.444 (0.339–0.582)**

	Values are Mean ± SD unless otherwise indicated. *Crude Odds Ratio (COR) derived from univariate logistic regression predicting practicing Breast Self-Examination (defined as performing it at least once a month) with Medical students as the reference. BSE breast self-examination. All p-values are <0.001. **COR and 95% CI are for the non-medical group with the medical group as the reference.




