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Abstract

The association between physical activity during childhood and breast cancer risk was examined. To study this
question data on physical activity in childhood were analyzed. A hospital-based case-control study of 250 Polish
incident breast cancer cases (49.2% of eligible) and 301 (41.4% of all selected) frequency matched for age controls
wasconducted in 2003-2004 in the Region of Wester n Pomer ania. Women wer easked to compar etheir total physical
activity at ages 10-12 years and 13-15 years with the activity of their female peers by choose from one of three
categories: less active, equally active, more active, the best describing their activity. Odds ratios (ORs) and 95%
confidenceintervals(Cls) werecalculated using univariateand multivariatelogistic regression, fitted by themethod
of maximum likehood. Women who reported having been physically moreactivethan their peersat ages10-12 years
had an age-adjusted OR=0.88 (95% CI=0.36-2.15, P for trend=0.37) as compared with those reported being less
active. Adjustment for potential confounder sand total lifetime physical activity decreased therisk estimateto OR=0.25
(95% CI1=0.06-1.10, Pfor trend=0.15). For physical activity at ages13-15year s, both an age-adjusted and multivariate
adjusted ORs were also decreased among women who were at least such active as their peers, but the reductions
were not statistically significant. For women who were more physically active than their peers during both age
periodsthe adjusted OR was 0.30 (95% CI1=0.11-1.34, P for trend =0.21). These results show no protectiverolefor
physical activity in childhood on breast cancer development among women aged 35-75 years. Further investigations
employing larger sample sizes with comprehensive assessment of physical activity during the childish years are
needed to verify this evidence.
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Introduction association between physical exercise and breast cancer was
found to be stronger among postmenopausal women than
From a public health perspective identifying primaryfor premenopausal women (Friedenreich, 2004). More
prevention strategy against breast cancer risk is an importagétailed discussions can be found in several previous
step in reduction of this disease burden. Breast cancer is tBgcellent reviews (Gammon et al., 1996; Friedenreich, 2001;
leading cause of cancer related deaths in women in moBhune & Furberg, 2001; Okasha et al., 2003) as well as in
industrialized countries (Parkin et al., 1999; Ferlay et alsecent reviews (e.g., Kruk, 2005; Rieck & Fiander, 2006).
2004). For example, the age standarised morbidity is 65br breast cancer the International Agency for Research on
in the United States and 38.7 per 100,000 in Polan@ancer (IARC) evaluated that there is ‘convincing evidence’
(McPherson et al., 2000). in women for a cancer preventive effect of physical activity
Since it was found by Frisch et al (1985) that the risk ofIARC, 2002).
breast cancer was reduced by nearly 50% among women Among those studies that show a protective effect of
who were college athletes compared to non-athletes, intergsiysical activity there is no consensus on the life period
in physical activity as a means for the primary preventiogvhich activity may have its greatest impact (e.qg.,
of breast cancer has grown rapidly. To date, at least 65 basldolescence, adulthood, recent, lifetime), dose of physical
case-control and cohort studies contributed information ogctivity (intensity, frequency or duration) that might be
the relation, and about 70% have shown a significarniequired to be protective or types of physical activity
reduction in the risk. The reported reduction ranged fronthousehold, occupational or recreational) that might be most
10% to 80% and was on average 30-40%. An inversgeneficial for disease prevention (Gammon et al., 1996;
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Friedenreich, 2001). In addition, only some researchembout lifetime physical activity, in separate sections was
examined the effect of physical activity on breast canceascertained for household, occupational and leisure-time
risk during childhood. The results show that there isctivities (during four periods at ages: 14-20, 21-34, 35-50
disagreement in the risk estimation caused, probably, tnd above 50 years) up to a woman'’s reference year (date of
different ways of the physical activity assessment. diagnosis for cases and a comparable date assigned for
Data reported in our previous study (Kruk, 2006) on theontrols). A modified version of the Friedenreich et al.
physical activity - breast cancer relationship among th€998a) and Kriska at al. (1990) questionnaires was used to
Polish women showed that lifetime total physical activityobtain information on household tasks, walking, cycling and
done from age 14 years to age at interview was statisticalyd different sports and exercise activities. Details of the
important associated with a reduced breast cancer risk. questionnaire and procedures of data collection have been
The purpose of this study was to explore further previoudescribed previously (Kruk, 2006).
observations by evaluating the role of physical activity at The duration, frequency, and intensity of the activity were
ages 10-12 years and 13-15 years on breast canaaeasured. Additionally, a specific metabolic equivalent MET
development in adulthood and to analyse changes in activigcore, defined as the ratio of working metabolic rate to resting
metabolic rate (Ainsworth et al., 1993; Ainsworth et al.,
M ethods 2000) was assigned to each reported activity basing on the
description of the activity. Total lifetime physical activity
The present investigation is based on data from a cassas calculated as the sum of household, occupational and
control study conducted between January 2003 and Magcreational activity. The variables estimated for analyses
2004 in the Region of Western Pomerania. This studin previous paper (Kruk, 2006) were expressed as the average
received Ethics Committee Approval from the Pomeraniaiours per week per year or average MET-hours per weak
Medical Academy (no. BN-001/254/02, 2002.12.09) inper year spent in total lifetime physical activity over a
accordance with assurances approved by the Polistoman’s lifetime. Total physical activity was categorized
Department of Health and Human Services. Cases (545to three levels: <40, 40-50, >55 hours/week/year or <110,
women) were identified from the Szczecin Regional Cance¥10-150, >150 MET-hours/week/year, respectively. For
Registry. Of those 545 cases, 327 (60%) agreed for interviesxample, a women reporting an average rate of energy 110
but 268 (82%) of them completed a questionnaire. BrieflyMET-hours/week/year could accumulate this level of activity
250 women aged 35-75 years (mean age8&9years) by doing 40 hours of job remaining long sitting time (1.5
diagnosed with histologically confirmed, invasive or in-situMETS, e.g., sitting-light office work), 10 hours of light home
breast cancer operated in the Szczecin hospitals durigtivities (2.5 METSs, e.g., cooking, cleaning-light) and 8
January 1999-December 2003 provided the basic physidaburs of recreational activity (3.5 METS, e.g., walking for
activity questions answered and were included in thpleasure or 6 hours of working in garden, 4-6 METS) per
statistical analyses. Control participants (778) were womeneek. Using the total lifetime physical activity estimated in
free of any cancer diagnosis and without earlier physicarevious paper (Kruk, 2006) individuals were further
limitation. They were chosen among patients admitted toategorized in order to determine changes in the activity
clinic ambulatories and hospitals for health controlling, acutever time. For this purpose, the levels of total physical
traumas, disc disorders, or eye, skin, laryngological diseasestivity were dichotomized into women who participated in
Of those 778 women contacted, 403 (51.8%) agreed tw or low activity (inactive: below 40 hours/week/year or
participate in a study, but completed questionnaire wereelow 110 MET-hours/week/year), and those who
received from 322 (79.9%), only. After excluding controlsparticipated in moderate or high physical activity (active:>40
who were missing data on physical activity, 301 womeinours/week/year or >110 MET-hours/week/year). Using
(mean age, 56+8.8 years) were included in the analysis. Athese data the effect of changes in physical activity
written informed consent form for participation in the studythroughout life was evaluated.
was signed by each case and control participant. Participants The odds ratios, ORs, estimates of relative risk associated
were interviewed using a 8-page self-administereavith breast cancer for physical activity and their 95%
guestionnaire received from the doctors or the nurses of clinaonfidence intervals (Cls) were estimated by using logistic
or by mail. The questionnaire included information on socioregression models. The main outcome were incident cases
demographic characteristics (marital status, education, placé cancer, the main independent variable was physical
of residence, occupation), family history of breast cancegctivity which was entered as dummy variable. Relative units
height, weight, menstrual and reproductive history, tobacceof physical activity for the 10-12, 13-15 age periods were
smoking, alcohol drinking, and validated section of diet (1&valuated as tertiles using indicator variables. The same
main Polish-style food groups), and experience ofmodel was applied for linear trend test in ordinal variables
psychological stress. Women were first asked to compartesing the logistic analog to the controlled for age.
their total physical activity at ages 10-12 years and 13-18lultivariable-adjusted models with a full evaluation of
years with the activity of their female peers by choose fromonfounding by other established and putative breast cancer
one of three categories: less active, equally active, moresk factors were also constructed.
active, the best describing their activity. In addition, details Variables considered as confounders were examined by
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Table 1. Demogr aphic, Health-related and Lifestyle Char acteristics among 250 Cases and 301 Controls by Disease
Status

Characteristic Cases Controls P-value
Age (years) in reference year, mean (SD*) 56.9 (8.6) 56.4 (8.8) 0.48
Height (cm), mean (SD¥) 161.6 (5.5) 162.3 (5.7) 0.18
Body mass index (kg/f mean (SD¥*) 26.9 (4.9) 25.6 (4.1) 0.001
Low family income (number, %) 11.0 (4.4) 24.0 (8.0) 0.49
Age at menarche (years), mean (SD*) 13.8 (1.5) 13.8 (1.7) 0.64
Age at first birth (years), mean (SD*) 21.0 (8.2) 21.6 (8.1) 0.40
Age at menopause (years), mean (SD¥) 48.6 (5.2) 49.9 (5.0) 0.008
Breast-feeding (months), mean (SD*) 6.4 (7.5) 8.2 (9.4) 0.02
Red meat consumption (servings/week, mean (SD*) 1.8 (1.5) 1.8 (1.6) 0.55
Alcohol drinking (drinks}/week), mean (SD*) 0.7 (0.8) 0.7 (0.9) 0.74
Vegetable consumption (servings/week), mean (SD*) 3.3 (1.8) 3.6 (1.6) 0.045
Ever users of oral contraceptives (number, %) 41.0 (16.4) 44.0 (14.6) 0.71
Ever users of HRT (number, %) 78.0 (31.6) 118.0 (39.2) 0.18
Stress experience (yes, number, %) 149.0 (59.6) 146.0 (48.5) 0.15
Active smoker (number, %) 100.0 (40.0) 88.0 (29.2) 0.002
Passive smoker (number, %) 73.0 (25.2) 54.0 (17.9) 0.006
Family history of breast cancer

in mother/sister (number, %) 31.0 (12.4) 44.0 (14.7) 0.50
Total lifetime physical activity, mean (SD*)

Hours/week/year 47.0 (17.6) 52.7 (16.7) <0.001

MET-hours/week/year 138.1 (58.1) 151.8 (61.1) 0.003

*SD, standard deviation; MET, metabolic equivalent; t, Kruk, 2006; HRT, hormonal replacement therapy; f one alcoholicafrink, ti
beer or a small bottle, 125ml of wine or 30g of high-grade alcohols.

using the difference between deviances of the models witbhorter durations of breastfeeding, lower weekly average
and without the variable. Variables that contributedvegetables consumption, and were more likely to be active
significantly to the models (p<0.05, by Wald test) weresmokers. Data on height, low family income, age at
retained and likehood ratio tests were conducted to examimaenarche, age at first birth, frequency of red meat
differences between models (Schlesselman, 1982). Thmonsumption, weekly average alcohol intake, hormone use
variables tested included: place of residence, educatiohjstory, family history of breast cancer, and experience of
family income average over the past 10 years, marital statustress were similarly distributed between cases and controls.
body mass index (BMI) at reference year (weight (kg)/The average level of total physical activity (occupational,
height (m?)), age at menarche, age at first birth, number ohousehold and recreational combined) reported by cases over
pregnancies, duration of breast feeding, use of oraheir lifetimes was lower than that of controls (P for
contraceptives, postmenopausal hormone replacemetrend=0.003) (Kruk, 2006).
therapy use, family history of breast cancer, menopausal Results from analysis of self-reported comparative
status, control of breast, stress experience, smoking statysysical activity at ages 10-12 years, 13-15 years and 10-15
alcohol consumption, red meat consumption, consumptiopears are reported in Table 2. Women who were physically
of fruits, vegetables. active such as their peers or more active at ages 10-12 years
The final models were adjusted for those variables fountiad only slightly reduced age-adjusted risks compared with
to influence of quality of the model fit. Those variablesthe lowest tertile, however, none of these reductions was
associated statistically significantly with breast cancer andtatistically significant. Inclusion of the other variables listed
physical activity are given in legends of tables. Differencesn the ‘Material and Methods’ and total lifetime physical
between group means were tested by the Student’s t test amctivity decreased the risk estimates, e.g., from OR=0.88 to
Pearson’s test, respectively. All tests were two-sided anda multivariate OR=0.25 for ‘more active’, still their
P-value<0.05 was used as the cut-off for statisticallyconfidence intervals a little exceeded 1.00 (95% CI=0.06-
significance. Statistical analyses were performed using.09, 95% CI=0.06-1.10, respectively); the dose-response
statistical package STATISTICA 98 (stat Soft Polscatrend was also not significant (P for trend=0.15).

Krakow, Poland). For physical activity at ages 13-15 years, both the simple
and multivariate adjusted odds ratios for breast cancer were
Results also decreased among women who were at least such active

as their peers, but the reductions were not statistically
The descriptive characteristics for cases and controls agggnificant. The relations found between physical activity
given in Table 1. The mean age of cases was 56.9 years aad breast cancer risk did not vary much in women who
that of controls 56.4 years. Briefly, compared with controlsvere more physically active than their peers at ages 10-15
cases had higher BMI levels, earlier age at menopausgears.
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Table 2. Physical Activity at Ages 10-12 Years, 13-15 Yearsand 10-15 Yearsand Risk of Breast Cancer

Activity Number Number OR* (95% CI*)
comparison of cases of controls Age Multivariable
adjusted adjusted
Activity at age 10-12 years
Less active 11 11 1.00 1.002
Equally active 137 178 0.81 (0.34-1.92) 0.26 (0.06-1.09)
More active 102 112 0.88 (0.36-2.15) 0.25 (0.06-1.10)
P for trend 0.37 0.15
Activity at age 13-15 years
Less active 11 11 1.00 100
Equally active 142 184 0.78 (0.33-1.84) 0.27 (0.06-1.30)
More active 97 106 0.91 (0.37-2.00) 0.32 (0.07-1.55)
P for trend 0.38 0.28
Activity at age 10-15 years
Less active 16 10 1.00 1900
Equally active 125 158 0.49 (0.17-1.40) 0.35 (0.12-1.55)
More active 86 90 0.55 (0.19-1.61) 0.30 (0.11-1.34)
P for trend 0.78 0.20

*OR, odds ratio; CI*, confidence interval. 2Adjusted for age, BMI, age at menopause, passive cigarette smoking, vegetatsle and f
consumption®Adjusted for age, BMI, family income, age at menopause, passive cigarette smoking, vegetable and fruits consumption.
cAdjusted for age, BMI, passive cigarette smoking.

Table 3. Odds Ratios for Breast Cancer According to Physical Activity at Ages 10-12 Years and Lifetime Total

Physical Activity Measured from Age 14 Yearstill Agein Reference Year

Number Number OR* (95% CI*)
of cases  of controls Age adjusted Multivariable adjusted
Lifetime total physical activity, hours/week/year
Inactive 97 67 1.00 1.002
Active 142 223 0.44 (0.30-0.64) 0.45 (0.28-0.64)
Lifetime total physical activity, MET-hours/week per year
Inactive 88 77 1.00 1.60
Active 151 213 0.62 (0.43-0.90) 0.64 (0.43-0.92)

*OR, odds ratio; CI*, confidence interval. 2Adjusted for age, BMI, and vegetables and fruits consutAgjisted for age and BMI.

The data on physical activity at ages 10-12 years angbermination of physical activity at ages 10-12 years, 13-
from age 14 years to t_he reference year enabled to evalugie years and 10-15 years compared with the activity of
the effect of changes in the activity throughout a woman'gomen's peers. No evidence of a dose response relationship
life. Due to the small numbers of cases and controls Whag seen, although much greater reduction in the risk was
reported that they had been less active than their peefs,ng among those women reporting the same or higher
analyses were restricted only to women who reported equghysical activity than their peers. A potential threshold effect
or higher physmil activity than their peers. Fifty nine percenj,as of horderline statistical significance for ages 10-12 years
of cases and 77% of controls (physical activity measured i multivariable-adjusted models with a full examination of
hours/week per year) and similarly 63% cases and 73%,nfounding by other established and putative risk factors
controls (physical activity in MET-hours/week/year) who(OR:0_25, 95% CI=0.06-1.10 for the highest versus the
were active as peers or more active than their peers WfR est tertile. P for trend 0.15).
active at older ages (Table 3). Women who continued their  Ajthough based on different methods for physical activity
physical activity after age 10-12 years had statisticallyscertainment these findings agree with some but not all
significant strong Z'Sk reductions for both moeasuremer_lts Yrevious studies on the association between physical activity
the activity (55% reduction and a 36% reduction,, early period of a woman’s life and breast cancer risk
respectively). The risk estimates were not substantially 4qerros et al., 2004). Lagerros and co-workers (2004) have
changed after adjustment for possible confounding Va”ablel%ported in their meta-analysis of 19 case-control and four
. ) cohort studies on adolescent and/or young adulthood (12-
Discussion 24 years) physical activity and breast cancer that relative
) . i o risk ranged from 0.2 to 1.4 among women of high versus

This study is the first to assess the association betweggy, physical activity and that the summary relative risk was

physical activity in childhood and breast cancer risk amongy ,nd to be 0.81 (0.73-0.89). In this quantitative review two
the Polish women. The relationship was examined for Se'f‘eports out of 23 studies showed increased risk.
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The reported study is similar to four studies with regargonsistent with the finding reported by Alfano et al. (2002)
to analysis of the physical activity at age 10-12 years - breagho found that women who are physically active during
cancer relation (Gammon et al., 1998; Marcus et al., 1998hildhood and adolescence are more likely to be active as
Trentham-Dietz et al., 2000; Verloop et al., 2000). Gammoadults.
et al. (1998) in a case-control study in US (1,668 cases, 1,505 The association between physical activity and breast
controls) did not found any association for highest versusancer risk is complex. Various hypothesized biological
lowest quartile of physical activity measured in MET-scorenechanisms for role of physical activity in breast cancer
(OR=0.99, 95% CI=0.79-1.24, P for trend=0.33). In aetiology have been proposed. They include changes in
population-based case-control study performed in US bgndogenous sexual hormone (estrogens), growth factors,
Marcus et al. (1999), (864 cases, 789 controls), which is tr@hanges in the immune function, alterations in free radical
most similar with comparative physical activity measureproduction, and decreased obesity in postmenopausal
used in the present study, a relative risk of 0.9 (95% Cl=0.%omen, although, hormonal level, energy balance and body
1.2) was reported for women who were more active thapomposition are most often cited (Friedenreich et al., 1998b;
peers compared with women who were less active than théfioffman-Goetz et al., 1998; Lagerros et al., 2004). The effect
pears (P for trend=0.78). Also, nonsignificant reduction irof exercise in early life particularly at the time of puberty or
the risk was observed when the activity had been evaluatét early adulthood, with a subsequent reduction of breast
in METs/week (OR=0.6, 95% CI=0.1-1.1) for women incancer risk is due to delaying the age at menarche and the
the highest category of activity. In turn, Trentham-Dietz etegularity of menstrual cycles or shortening luteral phase;
al. (2000), in a population-based case-control study carrieall they decrease the overall exposure to estrogens (Bernstein
out in US (5,659 women), reported borderline statisticallyet al., 1987). Exercise can also modify central body fat
significant small reduction in breast cancer risk (RR=0.92distribution and decrease weight gain thereby alter estrogen
95% CI=0.3-1.1) among women whose activity was >3%netabolism. This is particularly important for women after
MET-score per week versus no. The next, a population-basetenopause because postmenopausal obesity is considered
case-control study by Verloop et al. (2000), (918 cases, 985 a risk for several types of cancer (Westerlind, 2003).
controls), similar to the present study with regard two time Before drawing conclusions from the present report
windows, i.e., at ages 10-12 years and ages 13-15 years &itain potential limitations and strengths should be
comparative measure of physical activity, demonstrated aronsidered. One methodological issue is possibility of recall
inverse association between breast cancer and physida#is because women were asked to report on their activity
activity among more active women than their pears at age several previous years decades. However, a major
10-12 years (OR=0.68, 95% Cl=0.49-0.94) and borderlineethodological issue of this study is self-reported
statistically significant reduction in the risk at age 13-15comparative measure of physical activity, instead of
years (OR=0.77, 95% CI=0.57-1.05). examining frequency, duration, and intensity of physical

The results of this analyses of association betweeactivity, that may be subjective. It is also possible that all
exercise performed at ages 10-15 years, i.e., around the gg@ticipants may have overreported their activity at
of menarche, and the risk of developing breast cancer cahildhood, hence the small number of cases and controls
be compared with two studies that reported effects for similaeported that they were less active than their pears. Although
time periods (Chen et al., 1997; Verloop et al., 2000)the assessment method of physical activity applied in the
Likewise as the present study, in a study by Verloop et astudy is similar to that in a US study (Verloop et al., 2000),
(2000) it was found that women who were more active thawhich reported significant reduction in breast cancer risk.
their peers in both mentioned time windows had no furthe¥lisclassification of exposure may be non-differential
breast cancer risk reduction (OR=0.72, 95% CI=0.50-1.03)ecause of the same method was applied to collect
compared with particular time periods. In turn, in a studynformation from cases and controls. Another limitation of
by Chen et al. (1997) among the three-country Seattldne study, as well as studies of other researches, is a lack of
metropolitan area residents no evidence of a trend witinformation on caloric intake. In addition, due to the small
increasing recreational activity at ages 12-16 years measurgaimple size (11cases, 11 controls) reporting that they were
by averages weekly frequency, total hours spent in physicliss active than their pears did not allow to evaluate the
activity or energy expenditure was observed. The ORs fassociation stratified by effect modifiers such as age at
the highest compared with the lowest level of physicamenarche, body mass index, passive smoking and diet.
activity were 0.92 (95% CI=0.55-1.53), 1.19 (95% CI=0.75- The present study has a number of strengths. The study
1.87), and 1.24 (95% CI=0.75-1.87), respectively. included only cases who have had histologically confirmed

The reported study showed a large effect of confoundingncident, invasive or in-situ breast cancer. In addition, a wide
in analysis such as age at menarche, BMI, passive smokirtgnge of possible confounders of the physical activity-breast
and consumption of vegetables and fruits. These findingsancer relationship was measured and assessed in logistic
are consistent with those from majority other studies (agiodels. Also, the study included a relative large sample of
reviewed by Okasha et al., 2003). Another noteworthgases and controls whom the responses rate was high
finding was a continuation of increased physical activity a(>70%), and the physical activity-breast cancer relation was
older ages by women active during childhood. This result isxamined for two age periods and their combining.
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In conclusion, this study presents only limited supportioffman-Goetz L, Apter D, Demark-Wahnefried W, et al (1998).
for protective effect of physical activity at ages 10-12 years Possible mechanisms mediating an association between
for breast cancer occurring in adulthood. This is consistent Physical activity and breast canc@ancer, 83, 621-8.
with findings from other studies that did not show a relatior{ARC (2002)'. Handpo_ok of Cancer Prevention: Weight Control

. . - and Physical Activity. IARC Press Lyon, France.
and considered short-term physical act|V|ty_ (see, for gxamplgﬂska AM, Knowler WC, LaPorte RE (1990). Development of a
Gammo_n et al., 1998 and references C'te.d therein). The 4 estionnaire to examine relationship of physical activity and
finding is in contrast to results from studies that found diabetes in Pima IndianBiabetes Care, 13,401-11.
decreased risk factors with increased recreational or lifetimeruk J (2005). Physical activity and breast cancer. In: Ransdell L.
total activity (see Friedenreich, 2004) as well as to our & Petlichkoff L (eds.) Ensuring the Health of Active and
previous study (Kruk, 2006) which employed this cohort of ~ Athletic Girls and Women. Reston, VA: National Association
women and comprehensive assessment of long-term total for Girls and Women in Sport U.§p 109-43.
physical activity (between 14 years and the reference yeahf“'; aJnéi?ogzatgeggirglhéilfééniglVDltgt ei?dP:Q? gfklcéf ZbE;east
Further res?amh employing Iarggr Samp.le.sue.s Wlth gerros YT, Hsieh S-H, Hsieh C-C (2004). Physical activity in
comprehensive assessment of physical activity in childhood

. . . . . adolescence and young adulthood and breast cancer risk: a
is warranted to clarify the relation of physical activity to quantitative reviewEur J Cancer Prev, 13, 5-12.

breast cancer risk. Marcus PM, Newman B, Moorman PG, et al (1999). Physical
activity at age 12 and adult cancer risk (United StaBzs)cer
Causes Control, 10, 293-302.

McPherson K, Steel CM, Dixon JM (2000). Breast cancer-
epidemiology, risk factors, and genetiBs.Med J, 321, 624-

References

Ainsworth BE, Haskell WL, Leon AS, et al (1993). Compendium
of physical activities: classification of energy costs of huma
physical activitiesMed Sci Sports Exerc, 25, 71-80.

Ainsworth BE, Haskell WL, Whitt MC, et al (2000). Compendium
of physical activities: an update of activity codes and MET
intensitiesMed Sci Sports Exerc, 32 (suppl.), S498-S516.

Alfano CM, Klesges RC, Murray DM, et al (2002). History of
sport participation in relation to obesity and related healtthie
behaviors in womerPrev Med, 34, 82-9.

Bernstein L, Ross RK, Lobo RA, et al (1987). The effects of

moderate ph_y.s'ca.l a(_:t|V|ty on menstrual cycle patterns IIéchlesselman JJ (1982). Case-control studies: design, conduct,
adolescence: implications for breast cancer preveriod. : . :
analysis.Oxford University Press.New York.

Cancer, 55, 681-5. . S .
A\ . L . _Thune |, Furberg AS (2001). Physical activity and cancer risk:
Chen C-L, White E, Malone KE, et al (1997). Leisure-time physical dose-response and cancer, all sites and site-speitSci

activity in relation to breast cancer among young women Sports Exerc, 33, S530-S550.

(Washington, United Statesjancer Causes and Control, 8, Trentham-Dietz A, Newcomb PA, Egan KM, et al (2000).

77-84. : . - .
. . Recreational physical activity and risk of breast carner]
Ferlay J, Bray F, Pisani P, et al (2004). Globocan 2002: cancer Epidemiol, Curr IssueArch 151, Supplement, S67.

incidence, mortality and prevalence worldwide. IARC Cance\/erloop J, Rookus MA, van der Kooy K, et al (2000). Physical

Base No 5, version 2.0. IARC Press: Lyon. . o
. . . Y . activity and breast cancer risk in women aged 20-54 yéars.
Friedenreich CM (2001). Physical activity and cancer prevention:
from observational to intervention researchncer Epidemiol NatI_Cancer Inst, 92, 128'35' o .
Westerlind KC (2003). Physical activity and cancer prevention-

Biomark Prev, 10, 287-301. . .
Friedenreich CM (2004). Physical activity and breast cancer risk: mechanismsMed Sci Sports Exerc, 35, 1834-40.

the effect of menopausal stat&gerc Sport Sci Rev, 32, 180-
4,

Friedenreich CM, Courneya KS, Bryant HE (1998a). The lifetime
total physical activity questionnaire: development and
reliability. Med Sci Sports Exerc, 30, 266-74.

Friedenreich CM, Thune I, Brinton LA, et al (1998b).
Epidemiologic issues related to the association between
physical activity and breast canc&ancer, 83, 600-10.

Frisch RE, Wyshak G, Albright NL, et al (1985). Lower prevalence
of breast cancer and cancers of the reproductive system among
former college athletes compared to non-athl&e3Cancer,

52, 885-91.

Gammon MD, Britton JB, Teitelbaum ST (1996). Does physical
activity reduce the risk of breast cancer? Review of the
epidemiologic evidencéenopause, 3, 172-80.

Gammon MD, Schoenberg JB, Britton JA, et al (1998).
Recreational physical activity and breast cancer among women
under 45 yearsAm J Epidemiol, 147, 273-80.

68  Asian Pacific Journal of Cancer Prevention, Vol 8, 2007

rbkasha M, McCarron P, Gunnell D, et al (2003). Exposures in
childhood, adolescence and early adulthood and breast cancer
risk: a systematic review of the literatuBreast Cancer Res

Treat, 78, 223-76.

Parkin DM, Pisani P, Ferlay J (1999). Global cancer stati§ies.
Cancer J Clin, 49, 33-64.

ck G, Fiander A (2006). The effect of lifestyle factors on
gynaecological canceBest Practice & Research Clinical
Obstetrics and Gynaecology, 20, 227-51.



