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n Introduction
Breast pain is a common complaint from
women, particularly when they exercise.
Forty to eighty-five per cent of women
who are evaluated for breast symptoms
complain of breast pain [1-3] and 70%
of women have reported suffering from
severe breast pain at some time during
their lives [4]. Brown et al. [5] found
that breast pain was reported by one third
of the female runners surveyed from
the 2012 London marathon. Breast pain
has also been related to increased anxiety
and depression [2]. Although the specific
mechanisms causing breast pain are not
clearly understood, excessive breast motion during exercise can lead to breast
pain, which is sufficient to impede women from enjoying the health benefits associated with an active lifestyle [6].
Well-fitting and supportive bras have
been proven to be an effective way to reduce exercise-induced breast pain or discomfort [6-8]. In fact, wearing a sports
bra during exercise is more effective at
reducing breast motion and related breast
pain and discomfort than wearing a fashion bra. Sports bras are therefore recommended for females to wear during exercise [8-11]. Despite the importance of effective breast support, sports bras are not
the most common choice of breast support
during exercise for young women living
in countries like Australia and the United
Kingdom. For example, Bowles et al.
[12] found that although the percentage
of exercise-induced breast pain reported
by young Australian women was 64%,
the percentage of women wearing an
encapsulating sports bra was only 41%.
Due to the high proportion of women not
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wearing sports bras when they exercise,
several researchers have suggested that
education programs on the importance of
wearing a well-fitted and supportive bra
during exercise should be implemented
[12-14]. Furthermore, a systematic study
in a young Australian cohort showed that
bra fit education leads to improved bra
fit and sports bra usage [13]. Given that
research has shown that 76% to 85% of
women wear a wrong size bra [15, 16], it
is evident that educational programs designed to highlight the importance of bra
fit, as well as how to achieve correct fit,
are warranted.
Although several studies have documented the exercise-induced breast pain
reported by women living in the United
States, the United Kingdom, and Australia, no literature was found investigating
whether Asian women also experience
breast pain when they exercise. Before
education programs on bra fit and sports
bra knowledge can be designed and implemented in a Chinese population, it is
important to evaluate the current level of
breast pain and sports bra usage among
Chinese women. Although the effect of
bra type and gait speed on breast and bra
discomfort perceived by Chinese women
was assessed though an experiment in
a previous study [17], no research could
be found investigating the level of breast
pain and sports bra usage reported by
the Chinese population. Understanding
the population’s specific needs will lead
to an evidence-based and better targeted
educational program that is likely to be
effective in improving bra fit and sports
bra usage and, in turn, reducing breast
pain among Chinese women.

The aim of this research was to investigate breast pain and sports bra usage of
Chinese women. If breast pain and bra
discomfort reported by Chinese women
are high and sports bra usage is low,
the results of the study will be used as
evidence to inform and support the implementation of education programs in
China regarding the importance of both
correct bra fit and wearing a supportive
sports bra when exercising. It was hypothesised that the percentage of Chinese
women who report exercise-induced
breast pain or discomfort and the percentage of these women wearing sports bras
would be similar to percentages reported
by Caucasian women. Furthermore, it
was hypothesised that breast pain and
sports bra usage would be significantly
affected by factors like age, educational
background, occupation, income and
breast size.

n Method
Survey development and
implementation
A custom online survey consisting of 35
closed-ended questions was designed to
investigate breast pain and sports bra usage reported by Chinese women, as well
as their knowledge of bra fit and their
bra purchasing habits. Each respondent’s
age, bra size, educational background,
occupation, and monthly income were
also recorded to evaluate the effect of
these factors on breast pain and sports
bra usage.
To establish content validity, the online
survey was derived from relevant litera-
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ture on breast pain and sports bra usage
in non-Chinese populations [12, 18].
For readability in the target population,
the survey was written in Chinese. A developmental version of the survey was
reviewed by 10 Chinese students majoring in fashion engineering and 10 Chinese students in other majors, who provided suggestions to improve the clarity
and readability of the final survey. These
students were chosen because Chinese
students majoring in fashion engineering
could offer professional suggestions, and
those in other majors could provide nonspecialist suggestions.

were automatically collected, it was not
possible to compute the response rate.
The Internet Protocol (IP) address of each
response was checked to ensure no duplicate responses. The survey was tested for
reliability with Cronbach’s Alpha coefficient of 0.731 in SPSS software (IBM
Inc., Armonk, USA, Version 17.0), which
accorded with the notion that conclusions
can be accepted when Cronbach’s Alpha
coefficient was higher than 0.7 [19]. All
procedures in this study were approved
by Shanghai University of Engineering
Science, Shanghai, China.

Following the review, a final survey was
published and responses collected online
through the www.sojump.com website,
which is one of the most common online
survey websites in China. The survey was
recommended by the website to its visitors randomly. Once posted the survey
was available to be completed for four
weeks. It was clearly stated at the start
of the survey that all the responses collected were solely for academic research.
Tacit consent was applied, such that by
completing the survey, the participants
gave their informed consent to participate in the study. This approach was used
to ensure that every respondent provided
consent, while having her confidentiality
preserved.

Bra size
In this section, the respondents were
asked: “Do you know your bra size?”. If
the answer was “Yes”, the respondents
were asked to provide their bra size using
the Chinese bra sizing system.

The online survey employed skip logic,
whereby participants were guided to relevant sections of the survey based on their
response to a previous question. Because
only surveys with complete responses

Survey content

Breast pain
Respondents were asked to classify
the frequency they suffered breast pain
or discomfort using three levels: never,
at times and frequently. If participants reported that they suffered from breast pain
or discomfort, they were asked to identify what they believed were the causes of
this pain or discomfort. The causes were
listed as menstruation, exercise, inappropriate bra or other causes, which were
then specified by the participants.
Sports bra usage
In this section, participants were firstly
required to rate the extent of their sports

Table 1. Number and percentage of respondents according to age, education, occupation
and income category (n = 404).
Sample characteristics
Age (years)

Educational background

Occupation

Monthly income (Yuan)
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bra knowledge, defined as “very familiar”, “familiar”, “heard of the concept
but unfamiliar” and “never heard of”.
Participants were then required to answer
whether they ever wore a sports bra when
they participated in physical activity or
were currently wearing one. Participants
who never used a sports bra were asked
to choose the reasons why, which were
listed as “no need to wear a sports bra”,
“never considered wearing a sports bra”,
“would like to wear a sports bra, but have
not bought one yet”, and “other reasons”.
Participants were required to answer when
they thought a sports bra should be used,
with the options being defined as “never”,
“during only intensive exercise”, “during
any level of exercise” and “during any
level of exercise and in daily life”.
Demography information
Participants provided their demographic
information, including age, educational
background, occupation and monthly income.
Statistical analysis
The automatically generated file containing all response information was downloaded and analysed using SPSS software (IBM Inc., Armonk, USA, Version
17.0). The demographic characteristics of
the total sample of respondents (n = 404)
were then characterised using a frequency analysis. Kruskal-Wallis Tests
were used to investigate whether age,
educational background, occupation or
monthly income had a significant effect
on whether participants reported a bra
size, breast pain or sports bra usage.
Mann-Whitney Tests were used to identify whether there were any significant
differences among the various ages, educational backgrounds, occupations and
monthly income levels. The significance
level was set at 0.05.

Options

Number of respondents

Percentage, %

18-25

59

14.6

26-35

266

65.8

36-45

69

17.1

>45

10

2.5

Senior high school and under

14

3.5

n Results

College or bachelor degree

358

88.6

Postgraduate degree

32

7.9

Sample characteristics

Foreign enterprise

64

15.8

Private enterprise

145

35.9

State-owned enterprise

103

25.5

Self-employment

23

5.7

Government agency

35

8.7

Student

17

4.2

Other

17

4.2

<1500

16

4.0

1500-2500

41

10.1

2500-3500

98

24.3

3500-5000

117

29.0

>5000

132

32.7

Four hundred and four respondents completed the survey. Three hundred and sixty six respondents’ IP addresses were distributed in 28 Chinese provinces, 18 (4%)
of which were based in countries other
than China, and the location of the remaining 20 (5%) could not be identified,
who were likely to be Chinese women
because they could access the www.sojump.com website and could read a survey written in Chinese. Table 1 shows
the age, educational background, occupaFIBRES & TEXTILES in Eastern Europe 2019, Vol. 27, 4(136)

tion and monthly income of the respondents (n = 404), most of whom were aged
between 26 - 35 years (65.8%) and had
achieved a college or bachelor degree
(88.6%). The three most common occupations reported by the respondents were
private enterprise (35.9%), state-owned
enterprise (25.5%) and foreign enterprise (15.8%). Most respondents (>60%)
earned over 3500 Yuan per month, which
is lower than the average wage (4290
Yuan per month) of employed persons in
urban units in China [20].
Bra size
Of the 264 respondents (65.4%) who
reported their bra sizes, 205 (50.7%) reported both their bra band and cup size,
whereas 59 (14.6%) incorrectly reported
their bra sizes, missing either the band
size or cup size. One hundred and forty
respondents (34.7%) reported “No” to
the question “Do you know your own bra
size?”. Nineteen bra sizes were reported,
with the band size ranging from 65 to 95
and cup size from A to F (Chinese bra
sizing system). The most frequently reported cup sizes were B cup (61%), followed by A cup (26.3%), C cup (10.2%)
and C+ cup (2.5%). The most common
bra size reported by respondents was
75B (17.3%). Respondents who reported
an A and B cup size were classified as
women with small breasts (87.3%), and
respondents who reported C and C+ cup
size were classified as women with large
breasts (12.7%) [10].
Age and occupation had no significant
effect on whether respondents reported
their bra size (χ2 = 5.666, p = 0.129;
χ2 = 3.205, p = 0.783, respectively).
However, monthly income and educational background significantly affected
bra size reporting (χ2 = 10.373, p = 0.035;
χ2 = 9.745, p < 0.01, respectively), where
participants with a monthly income of
2500 - 3500 Yuan or with an educational
background of senior high school and under were more likely not to report their
bra sizes.
Breast pain
Two hundred and fifty-three respondents
(62.6%) reported that they had experienced breast pain during exercise. Of this
cohort, 248 respondents (61.4%) experienced breast pain at times and 5 (1.2%)
frequently experienced breast pain.
Of participants who had experienced
breast pain, 97 respondents (24.0%) ascribed breast pain to menstruation, 140
FIBRES & TEXTILES in Eastern Europe 2019, Vol. 27, 4(136)

(34.7%) to exercise and 155 (38.4%)
to wearing an inappropriate bra. Age,
educational background, occupation and
monthly income had no significant effect on respondents who reported ever
experiencing breast pain during exercise
(χ2 = 3.459, p = 0.326; χ2 = 2.413,
p = 0.299; χ2 = 6.721, p = 0.347;
χ2 = 5.533, p = 0.237) or reasons for
breast pain. Breast size was not significantly related to breast pain (z = -1.091,
p = 2.275). However, this had a significant effect for participants reporting exercise as the cause of their breast pain
(z = -2.268, p = 0.023), where more
women with large breasts believed exercise was a reason for their breast pain
than those with small breasts.
Sports bra usage
Two hundred respondents (38.1%) reported being “familiar with” sports bras,
and 46 (11.4%) reported being “very
familiar with” them. However, 204 respondents (45.5%) reported that they had
“heard of the concept but being unfamiliar” with sports bras, and 20 respondents
(5.0%) reported they had “never heard
of” a sports bra. Age, occupation and
monthly income significantly affected
the extent of familiarity with sports
bras (χ2 = 13.04, p < 0.01; χ2 = 14.378,
p = 0.01; χ2 = 10.947, p = 0.027). That
is, respondents aged 26-35 years were
more familiar with sports bras than those
aged 18 - 25 years (z = -3.600, p < 0.01).
Respondents working in foreign companies were more familiar with sports bras
than those working in a private company or state-owned company, as well as
students and those in other occupations
(z = -2.192, p = 0.028; z = -1.979,
p = 0.048; z = -2.521, p = 0.012;
z = -3.174, p < 0.01). Respondents working in a private company or state-owned
company were more familiar with sports
bras than those in other occupations
(z = -2.098, p = 0.036; z = -2.221,
p = 0.026). Respondents with a monthly
income of more than 5000 Yuan were
more familiar with sports bras than other
income groups.
Only 39.85% of respondents had ever
worn a sports bra. Age, monthly income and breast size significantly affected sports bra usage (χ2 = 12.504,
p < 0.01; χ2 = 15.245, p < 0.01;
z = -2.244, p = 0.025). In each age
group, less than half of the respondents
had ever worn a sports bra. This was
especially true for those aged 18-25

years (25.5%) and 36-45 years (29.0%),
where the percentage was derived from
each specified age group. Respondents
aged 26-35 years (45.9%) and 40+ years
(40.0%) wore a sports bra more frequently than those aged 18-25 (25.4%)
or 36-45 years (29.0%) (z = -2.872,
p < 0.01; z = -2.524, p = 0.012, respectively). Respondents with a high monthly income of more than 5000 Yuan
(53%) were more likely to have ever
worn a sports bra as compared with
their low monthly income counterparts
(< 36% for any monthly income level less than or equal to 5000 Yuan).
The most common reason for why respondents had not worn a sports bra was
that they had “never considered wearing a sports bra” (53.1%), or that they
“would like to wear a sports bra, but
have not bought one yet” (34.2%). Only
12.4% of respondents (30) reported
they had “no need to wear a sports bra”.
Reasons for not wearing a sports bra according to age, educational background,
occupation, monthly income and breast
size are shown in Table 2.
Breast pain had a significant effect on
sports bra usage (χ2 = 6.022, p = 0.049),
whereby respondents who experienced
breast pain at times were more likely to
wear a sports bra than respondents who
never experienced breast pain (z = -2.275,
p = 0.023). However, up to 40% of the respondents who frequently experienced
breast pain never wore a sports bra, and
more than half of the respondents who
suffered from breast discomfort or pain
at times never wore a sports bra.

n Discussion
This is the first study to evaluate breast
pain and sports bra usage reported by
Chinese women and to identify how they
were affected by factors such as age,
education, occupation, income and breast
size. The results revealed that although
more than 60% of Chinese women experienced breast pain during exercise, only
40% of them had ever worn a sports bra,
with the most common reason for not
wearing a sports bra being not considering wearing one. The implications of
these important findings, with implications for educational programs, are discussed below.
Bra size
Thirty-four per cent of respondents
in the present study reported “No” to
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Table 2. Number and within-group percentage of respondents according to reasons for not using a sports bra (n=243).
Variables

Age (years)

Educational background

Occupation

Monthly income
(Yuan)

Breast size

No need, %

No consideration, %

Plan to but not yet, %

Other reasons, %

18 - 25

3 (6.8)

26 (59.1)

14 (31.8)

1 (2.3)

44 (100)

26 - 35

20 (13.9)

77 (53.5)

47 (32.6)

0 (0)

144 (100)

36 - 45

7 (14.3)

24 (49.0)

18 (36.7)

0 (0)

49 (100)

> 45

0 (0)

2 (33.3)

4 (66.7)

0 (0)

6 (100)

Senior high school and under

0 (0)

6 (66.7)

3 (33.3)

0 (0)

9 (100)

College or bachelor degree

25 (11.7)

115 (53.7)

73 (34.1)

1 (0.5)

214 (100)

Postgraduate degree

5 (25.0)

8 (40.0)

7 (35.0)

0 (0)

20 (100)

Foreign enterprise

2 (6.9)

19 (65.5)

8 (27.6)

0 (0)

29 (100)

Private enterprise

11 (12.8)

46 (53.5)

29 (33.7)

0 (0)

86 (100)

State-owned enterprise

8 (12.9)

30 (48.4)

23 (37.1)

1 (1.6)

62 (100)

Self employment

4 (25.0)

9 (56.3)

3 (18.8)

0 (0)

16 (100)

Government agency

0 (0)

14 (56.0)

11 (44.0)

0 (0)

25 (100)

Student

1 (8.3)

7 (58.3)

4 (33.3)

0 (0)

12 (100)

Other

4 (30.8)

4 (30.8)

5 (38.5)

0 (0)

13 (100)

< 1500

2 (18.2)

6 (54.5)

3 (27.3)

0 (0)

11 (100)

1500 - 2500

3 (10.0)

18 (60.0)

9 (30.0)

0 (0)

30 (100)

2500 - 3500

5 (7.7)

36 (55.4)

23 (35.4)

1 (1.5)

65 (100)

3500 - 5000

10 (13.3)

39 (52.0)

26 (34.7)

0 (0)

75 (100)

> 5000

10 (16.1)

30 (48.4)

22 (35.5)

0 (0)

62 (100)

Small breasts

16 (15.4)

58 (55.8)

29 (27.9)

1 (1.0)

104 (100)

Total, %

Large breasts

1 (11.1)

5 (55.6)

3 (33.3)

0 (0)

9 (100)

Not reported

13 (10.0)

66 (50.8)

51 (39.2)

0 (0)

130 (100)

the question: “Do you know your own
bra size”, which was much higher than
the percentage of respondents (1%)
who had not reported their bra size in
previous research [12]. This finding
suggests that Chinese women are less
familiar with their bra size than Australian women. Only 65.4% of respondents
in this research reported their bra sizes,
and 14.7% reported a wrong band size
or reported only the band or cup size.
These results indicate that the Chinese
women surveyed in this study had poor
knowledge regarding their bra size,
which reinforces the need to educate
Chinese women on bra fit knowledge.
Only 12.7% of the 205 respondents who
provided a complete bra size were categorised as having large breasts, which
was much less than the 56% reported
in previous research on an Australian
population [12], suggesting that the respondents in this study had smaller
breasts than their Australian counterparts. Recent research also found that
incorrect bra fit at the front band, underwire and strap components significantly
differed between breast sizes, implying
this is an important factor for bra fit
evaluation [21].
Educational background and monthly income had a significant effect on whether
a respondent reported a complete (band
and cup) bra size. Respondents with
lower education levels were less likely
to report their bra sizes compared to re-
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Reasons for not using a sports bra

Options

spondents with higher education levels.
Respondents with a moderate monthly
income (2500 - 3500 Yuan) were least
likely to report their bra sizes when compared to their counterparts at other income levels. These findings suggest that
women with lower education and income
levels should be the initial focus when
developing educational material regarding bra fit knowledge.

decreasing exercise intensity or hours of
participating in exercise is not a feasible
suggestion, due to the multitude of health
benefits associated with exercise [23-29].
Rather, given that well-fitting sports bras
can decrease breast pain and discomfort
during exercise [7-8], improving breast
support provides a much more appropriate solution to reducing breast pain.

Breast pain

About half of respondents had heard of,
but were unfamiliar with, the concept
of a sports bra, and about 5% had never
heard of a sports bra. The degree of familiarity with sports bras differed significantly between different ages, occupations and income levels, suggesting that
these three factors should be taken into
consideration when implementing sports
bra knowledge programs in China.

Sixty-three per cent of respondents indicated that they suffered from breast
pain or discomfort at times or frequently,
which is comparable with the 64% of
participants suffering breast pain reported by Bowles, Steele, and Munro [12],
although higher than the 56% reported
by Gehlsen and Stoner [22]. It is interesting that although the respondents in
the present study generally had smaller
breast sizes than the aforementioned
research, a similar percentage of respondents reported breast pain. A large
percentage of respondents ascribed their
breast pain to more than one reason, with
38.3% of whom ascribing breast pain to
menstruation, less than the 45% reported
by Bowles et al. [12]. More of these respondents (61.3%) ascribed breast pain to
inappropriate breast support and 54.9%
to exercise, suggesting that better breast
support could alleviate breast pain or discomfort in Chinese women when they are
exercising. With regards to the relationship between breast pain and exercise,

Sports bra usage

Almost 40% of respondents had ever
worn a sports bra, 23% lower than
the percentage of those who ever experienced breast pain, which was in
agreement with our first hypothesis.
The percentage of respondents who had
ever worn a sports bra was almost half
of the percentage of 71% indicated by
Bowles et al. [12]. The low percentage of
sports bra usage in the present study indicated that the Chinese respondents did
not frequently use sports bras. This confirms the need to educate women, including Chinese women, on the importance
of wearing a well-fitted and supportive
FIBRES & TEXTILES in Eastern Europe 2019, Vol. 27, 4(136)

bra during exercise and on the effect of
sports bras on reducing exercise-induced
breast pain.
Age, breast size and monthly income
had a significant effect on sports bra usage, which was consistent with previous
research [12]. Respondents with large
breasts were more likely to wear sports
bras than those with small breasts, again
consistent with previous literature [12].
Respondents aged 26-35 years were less
likely to wear a sports bra than those in
the 18-25 and 36-45 years age groups.
Compared with their low monthly income counterparts, a larger percentage of
respondents with high monthly incomes
had ever worn a sports bra, which may
simply be because they were more able
to afford one.
Fifty-three per cent of respondents who
had never used a sports bra (n = 129)
indicated that they had not considered
wearing one, which was much greater
than the 15% reported by Bowles et al.
[12]. Only 12.4% of respondents (n = 30)
reported that they did not need to wear
a sports bra, which was substantially
lower than the 27% of participants
who reported they did not need to wear
a sports bra in the research of Bowles
et al. [12]. These results suggest that
Chinese women are currently much less
likely to use a sports bra than Australian
women. However, a large percentage of
Chinese women did not use a sports bra
because they had not considered wearing one rather than because they did not
want/need to wear one. This reinforces
the need for an education program regarding the importance of wearing
a well-fitting and supportive sports bra
during exercise.
Breast pain had a significant effect on
sports bra usage, where respondents who
experienced breast discomfort at times
were more likely to wear a sports bra than
those who never experienced breast pain.
However, 52% of respondents (n = 72)
who believed exercise was a cause of
breast pain never wore a sports bra. This
percentage also indicated that not all respondents realised the benefits of wearing a sports bra for reducing breast motion and related breast pain or discomfort
during exercise.
Strengths and limitations
The primary limitation of this study is
that the visitor characteristics of the surFIBRES & TEXTILES in Eastern Europe 2019, Vol. 27, 4(136)

vey website are likely to affect the respondent group. The percentage of young
respondents (26 - 35 years old) and those
who had achieved a degree (college or
bachelor) is higher than we expected.
The percentage of respondents who had
a lower monthly income is also very
high. This will limit the sector of the Chinese population to which the study findings can be applied. The questions of
the survey were closed-ended, which
may have limited the answers of respondents. Adding open-ended questions
to future surveys is recommended to gain
unanticipated information. Despite these
limitations, this is the first study to investigate breast pain and sports bra usage
among Chinese women, which helps understand the needs of this large sector of
the world’s population.

n Conclusions
The results of this study, particularly with
respect to the reporting of bra size, have
confirmed the need to educate Chinese
women on how to choose a well-fitting
bra. The data collected in this paper can
be used to confirm the education program
content and characters of the education
population targeted. Women with lower
education and income levels should be
the focus when developing the educational materials on bra fit knowledge.
Furthermore, the low percentage of sports
bra usage and high percentage of breast
pain reported in this cohort of Chinese
women reinforces the need to implement
education programs regarding the importance of wearing a supportive sports bra
during exercise targeted at Chinese women. Age, bra size and income level should
be considered when designing and implementing such education programs, as
these three factors affect the sports bra
usage of Chinese women.

Acknowledgement
This study was funded by the National Natural Science Foundation of China (Grant
No.11802171), Shanghai Fostering Program
of Young Teachers in University (Grant No.
ZZGCD15112) and Scientific Research
Starting Foundation of Shanghai University
of Engineering Science (Grant No. 2016-26).

Reference
1. Davies EL, Gateley CA, Miers M, et al.
The Long-Term Course of Mastalgia.
Journal of the Royal Society of Medicine
1998; 91(9): 462-464.

2. Smith RL, Pruthi S, Fitzpatrick LA. Evaluation and Management of Breast Pain.
Mayo Clinic Proceedings 2004; 79(3):
353-372.
3. Golshan M. Breast Pain. In: Myers J, Millikan K, Saclarides T, editors.Common
Surgical Diseases. New York: Springer,
2008; pp. 345-346.
4. Pollitt J, Twine C, Gateley CA. Benign
Breast Disease. Women’s Health Medicine 2006; 3(1): 1-4.
5. Brown N, White J, Brasher A, et al. The
Experience of Breast Pain (Mastalgia)
in Female Runners of the 2012 London
Marathon and Its Effect on Exercise Behaviour. British Journal of Sports Medicine 2014; 48(4): 320-325.
6. Page KA, Steele JR. Breast Motion and
Sports Brassiere Design – Implications
for Future Research. Sports Medicine
1999; 27(4): 205-211.
7. White JL, Scurr JC, Smith NA. The Effect of Breast Support on Kinetics during Overground Running Performance.
Ergonomics. 2009; 52(4): 492-498.
8. White JL, Scurr JC, Hedger W. A Comparison of Three-Dimensional Breast
Displacement and Breast Comfort during Overground and Treadmill Running.
Journal of Applied Biomechanics 2011;
27(1): 47-53.
9. Mason BR, Page KA, Fallon K. An Analysis of Movement and Discomfort of the
Female Breast during Exercise and the
Effects of Breast Support in Three Cases. Journal of Science and Medicine in
Sport 1999; 2(2): 134-144.
10. Bowles KA, Steele JR, Chaunchaiyakul
R. Do Current Sports Brassiere Designs
Impede Respiratory Function? Medicine
and Science in Sports and Exercise
2005; 37(9): 1633-1640.
11. Scurr JC, White JL, Hedger W. The Effect of Breast Support on the Kinematics
of the Breast during the Running Gait
Cycle. Journal of Sports Sciences 2010;
28(10): 1103-1109.
12. Bowles KA, Steele JR, Munro BJ. What
are the Breast Support Choices of Australian Women during Physical Activity.
British Journal of Sports Medicine 2008;
42(8): 670-673.
13. McGhee DE, Steele JR, Munro BJ. Education Improves Bra Knowledge and Fit,
and Level of Breast Support in Adolescent Female Athletes: A Cluster-Randomised Trial. Journal of Physiotherapy.
2010; 56(1): 19-24.
14. Brown N, White J, Brasher A, et al. An
Investigation into Breast Support and
Sports Bra Use in Female Runners of
the 2012 London Marathon. Journal of
Sports Sciences 2014; 32(9): 801-809.
15. McGhee DE, et al. Optimising Breast
Support in Female Patients through Correct Bra Fit. A Cross-Sectional Study.
Journal of Science and Medicine in
Sport 2010; 13(6): 568-572.
16. White J, Scurr J. Evaluation of Professional Bra Fitting Criteria for Bra Selec-

21

and Fitting
in the UK. RM,
Ergonomics
17. tion
Carvalho
V, Vasconcelos
Soares
2012;
55(6): 704-711.
FM, Belsley
M. Yarn diameter and lin17. Chen
X, Gho
S A, Wang
J, of
et Nondeal. Efear mass
correlation.
Journal
fect
of
sports
bra
type
and
gait
speed
structive Evaluation 2009; 28: 49–54.
on breast discomfort, bra discomfort
18. Caravalho V, Cardoso P, Belsley M,
and perceived breast movement in ChiVasconcelos RM, Soares FO. Yarn Irnese women. Ergonomics 2015; 59(1):
regularity Parameterisation Using Opti130-142.
cal Sensors. A,
Fibres
& Textiles
in Eastern
18. Greenbaum
Heslop
T, Morris
J, et al.
Europe
2009, 17,of1:the
26–32.
An
Investigation
Suitability of Bra
Women
19. Fit
Unalin PG,
ArikanReferred
C, Ozdilfor
N, Reduction
Taskin C.
Mammaplasty.
Journal of on
Plastic
The effect of British
fibre properties
the
Surgery
2003; 56(3):
230-236.
characteristics
of spliced
yarns: Part
19. Nunnally
JC. Psychometric
Theory.diamNew
II: Prediction
of retained spliced
York: Tata McGraw-Hill Education; 2010.
eter. Textile Research Journal 2010; 80:
20. National Bureau of Statistics of China.
1751–1758.
Report on average wage of employees
20. in
Behtaj
Sadri
S, Tavanai
H. Objective
urbanS,unit
2013.
http://data.stats.gov.
yarn
bulk
measurement
through
image
cn/easyquery.htm?cn=C01 (accessed
analysis.
Journal
of
the
Textile
Institute
November 17, 2017).
21. Coltman
Steele JR, Mcghee DE.
2011; 12: CE,
1094–1100.
Which
Bra
Components
21. Majumdar A, MukhopadhyayContribute
S, Yadav
to
BraProperties
Fit in Women
across
R, Incorrect
Mondal AK.
of ring-spun
a
Range
of
Breast
Sizes?[J].
Clothing
yarns made from cotton and regenerand Textiles Research Journal 2018;
ated bamboo fibres. Indian Journal of Fi36(2): 78-90.
bre & Textile Research 2011; 36: 18–23.
22. Gehlsen G, Stoner LJ. The Female
22. Breast
YuvarajinD,Sports
Nayarand
RC.Exercise.
A simple In:
yarn
hairAdrian
iness
measurement
setup using
MJ,
editors.Sports
Women.
Basel:image
Kargprocessing
Indian Journal
er,
1987; pp. technique.
13-22.
23. Lee
IM. &
Physical
and
Cancer
of Fibre
Textile Activity
Research
2012;
37:
Prevention-Data
from Epidemiologic
331–336.
andK,Science
Sports
23 Studies.
Shady E,Medicine
Qashqary
HassaninM,
Miland
Exercise
2003;
35(11):
1823-1827.
itky J. Image Processing Based Method
24. Mittendorf R, Longnecker MP, Newcomb
Evaluating Fabric Structure CharacterisPA, et al. Strenuous Physical Activity
tics. Fibres & Textiles in Eastern Europe
in Young Adulthood and Risk of Breast
2012; 20,Cancer
6A: 86–90.
Cancer.
Cause & Control 1995;
24. 6(4):
Rukuižiene
Ž, Kumpikaite E. Investiga347-353.
tion of Initial
and Weave
25. Penedo
FJ, Warp
Dahn Tension
JR. Exercise
and
Well-Being:
Review
Mental Proand
Influence on AWarp
YarnofDiameter
Physical
Health &Benefits
jections. Fibres
Textiles Associated
in Eastern
with
Physical
Activity.
Current
Europe 2013; 21, 5: 43–48. Opinion in
Psychiatry 2005; 18(2): 189-193.
25 Krupincova G, Drašarova J, Mertova I.
26. Rockhill B, Willett WC, Hunter DJ, et
Evaluation of yarn lateral deformation.
al. A Prospective Study of Recreational
AUTEX Research Journal 2013; 13, 1:
Physical Activity and Breast Cancer
17–21.
Risk. Archives of Internal Medicine
26. 1999;
Zhong159(19):
P, Kang 2290-2296.
Z, Han, S, Hu R, Pang J,
Zhang I,
X Brenn
and Huang
F. Evaluation
meth27. Thune
T, Lund
E, et al. Physical
Activity
and diameter
the Risk of
Breast Cancer.
od for yarn
uneveness
based
New
England
Journalprocessing.
of MedicineTextile
1997;
on image
sequence
336(18):
1269-1275.
Research Journal 2015; 85: 369–379.
28. Verloop J, Rookus MA, van der Kooy K,
27. Pavko-Čuden A, Stanković Elesini U.
et al. Physical Activity and Breast CanYarn diameter in elasticized knitted
cer Risk in Women Aged 20-54 Years.
structures. Industria Textila 2013; 64, 6:
Journal of the National Cancer Institute
313–320.
2000;
92(2): 128-135.
28.
Pavko-Čuden
Parameters
of com29. Warburton
DE,A.Nicol
CW, Bredin
SS.
pact single
weft of
knitted
structure.
Part
3,
Health
Benefits
Physical
Activity:
The
Evidence.
Canadian
Medical constant.
AssociaFabric thickness
and Knapton
tion
Journal
2006;
801-809.
Tekstilec
2010;
54,174(6):
1/3: 5–15.

Received 12.08.2018
14.04.2015

22
36

Institute of Biopolymers
and Chemical Fibres
Laboratory of Microbiology
ul. M. Skłodowskiej-Curie 19/27, 90-570 Łódź, Poland

Tests within the range of textiles’
bioactivity - accredited by
the Polish Centre of Accreditation
(PCA):

AB 388

n antibacterial activity of textiles PN-EN ISO
20743:20013
n method of estimating the action of microfungi PN-EN 14119:2005 B2
n determination of antibacterial activity of
fibers and textiles PN-EN ISO 20645:2006.
n method for estimating the action of microfungi on military equipment
NO-06-A107:2005 pkt. 4.14 i 5.17

Tests not included
in the accreditation:
n measurement of antibacterial activity on
plastics surfaces ISO 22196:2011
n determination of the action of
microorganisms on plastics PN-EN ISO
846:2002

A highly skilled staff with specialized education
and long experience operates the Laboratory.
We are willing to undertake cooperation within
the range of R&D programmes, consultancy and
expert opinions, as well as to adjust the tests
to the needs of our customers and the specific
properties of the materials tested. We provide
assessments of the activity of bioactive textile
substances, ready-made goods and half products in various forms. If needed, we are willing
to extend the range of our tests.

Head of the Laboratory: Dorota Kaźmierczak Ph.D.,
phone 42 6380337, 42 6380300 ext. 384,
mikrobiologia@ibwch.lodz.pl or ibwch@ibwch.lodz.pl
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