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Introduction

Education improves bra knowledge and fit, and level  
of breast support in adolescent female athletes:  

a cluster-randomised trial

Deirdre E McGhee, Julie R Steele and Bridget J Munro
University of Wollongong, Australia

Questions: Can an education booklet handed out by a physiotherapist improve bra knowledge and fit, and level of breast 
support, of bras worn by adolescent female athletes? Design: Cluster-randomised trial with intention-to-treat analysis. 
Participants: 115 adolescent females from four regional sporting academies aged 16 yr (SD 1) and with an average Australian 
bra size of 12B. Intervention: The experimental group received an education booklet on bra fit and breast support from a sports 
physiotherapist. The control group received no intervention. Outcome measures: The primary outcome was bra knowledge 
measured by a questionnaire. Secondary outcomes were a pass on the Bra Fit Assessment and the Level of Breast Support 
tests, and breast discomfort during exercise rated on a 10-cm visual analogue scale. Results: Four months after receiving 
the education booklet, the experimental group had improved their bra knowledge 19% (95% CI 14 to 25) more than the control 
group. In addition, 39% (95% CI 19 to 54) more of the experimental group passed the Bra Fit Assessment test and 30% (95% 
CI 11 to 47) more passed the Level of Breast Support test than the control group at 4 months. There was no difference in 
the level of breast discomfort during exercise. Conclusion: Bra knowledge, bra fit, and level of breast support in adolescent 
female athletes were all poor but improved significantly after receiving an education booklet about breast support designed 
specifically for them. Trial registration: ACTRN12609000607279. 
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Results

Effect of intervention

Design and flow of participants through the trial.

Adolescent female netball and hockey players from four academies of 
sport invited to participate and parental consent requested (n =144) 

4 centres randomised
Measured bra knowledge, bra fit and level of breast support,  

and discomfort during exercise (n = 115)
(n = 54)                                                                     (n = 61) 

Excluded (n = 0)
Declined (n = 29)

Measured bra knowledge
(n = 49)                                                                     (n = 60)

Lost to 1-month follow-up

where testing was 
performed (n = 1)

Control GroupExperimental Group

0 month

Lost to 1-month follow-up

where testing was 
performed (n = 5)

Measured bra knowledge
(n = 51)                                                                     (n = 57)

Measured bra fit and level of breast support,  
and discomfort during exercise 

(n = 46)                                                                     (n = 50)

Lost to 4-month follow-up

session where testing 
was performed and not 
able to contact
– knowledge (n = 4)
– bra tests (n =11)

Lost to 4-month follow-up

where testing was 
performed and not able 
to contact
– knowledge (n = 3)
– bra tests (n = 8)

1 month

4 months
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 Baseline characteristics of participants and centres.

Characteristic Randomised 
(n = 115)

Lost to follow-up 
(n = 19)

Exp 
(n = 54)

Con 
(n = 61)

Exp 
(n = 8)

Con 
(n = 11)

Participants

 Age (yr), mean (SD) 15.6 (1.0) 15.5 (1.0) 15.5 (0.9) 15.9 (0.6)
 Sport played, n (%)

 Netball 28 (52) 30 (49) 3 (38) 5 (46)
 Hockey 26 (48) 31 (51) 5 (62) 6 (54)
 Bra worn, n (%)

 Sports 9 (17) 12 (20) 2 (25) 1 (9)
 Crop top 17 (32) 18 (30) 3 (38) 4 (36)
 Fashion 16 (30) 12 (20) 2 (25) 2 (18)
 Fashion + crop top 9 (17) 18 (30) 1 (12) 4 (36)
 Sports + crop top 2 (4) 0 (0) 0 (0) 0 (0)
 Skins 0 (0) 1 (2) 0 (0) 0 (0)
 Fashion + sports 0 (0) 0 (0) 0 (0) 0 (0)
 Bra band size, mean (SD) 12 (1.3) 12 (1.4) 12 (1.9) 12 (1.6)
 Bra cup size, mean (SD) B (1 cup size) B (1 cup size) B (1 cup size) B (1 cup size)
 Passed bra fit test, n (%) 10 (16) 0 (0) 0 (0)
 Passed level of breast support test, n (%) 16 (26) 0 (0) 1 (9)
Centres, n participants (%)

 1 31 (57) 2 (25)

 2 23 (43) 6 (65)

 3 31 (51) 6 (55)

 4 30 (49) 5 (45)
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 Number of participants (%) passing bra tests in 
each group and risk difference (95% CI) between groups  
at 4 months.

Outcome Group Risk difference 
between groups

Exp 
(n = 46)

Con 
(n = 50)

Exp relative to 
Con

Passed bra fit 
test

26 
(56)

9 
(18)

–0.39 
(–0.54 to –0.19)

Passed level 
of breast 
support test

24 
(52)

11 
(22)

–0.30 
(–0.47 to –0.11)

Exp = experimental group, Con = control group
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