Assoclations of Recreational Physical Activity and Body Mass Index with Breast Tissue
Composition in a Cohort of African American and Hispanic Women in New York City
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Background Results

* Physical activity and body mass index (BMI) are independently associated with breast cancer Associations of BMI with Standardized OS PC Scores Preliminary Analysis of Chromophore Concentration Fractions
risk,12 but less is known about associations with breast tissue composition over the lifecourse. from Multivariable Linear Regression Models (N=167) In the Breast Tissue of Mothers from the CCCEH Cohort (N=51)
* We previously examined associations of recreational physical activity with breast tissue Continuous BMI Categorical BMI Body Mass Index Physical Activity
composition in adolescent girls from a family-based cohort, and found that physical activity 0S per 5 kg/m> 25-30 vs. < 25 kg/m?2 230 vs. <25 kg/m> Linid
was associated with decreased levels of collagen and total hemoglobin in breast tissue.3 PC B (95% Cl) B (95% Cl) B (95% Cl) P!
In this study, we examined If recreational physical activity and BMI are independently PC1 0.08(-0.03,0.19) 0.25 (-0.16, 0.66) 0.29 (-0.12, 0.69) ; — T : o e T
associated with breast tissue composition in mothers from the family-based cohort. PC2 -0.13 (-0.25,-0.02)** -0.37 (-0.78, 0.06)*  -0.60 (-1.01, -0.18)*** ) ' - = - -
Stu dy Populatlon and Data Collectlcn PC3 0.15(0.03, 0.28)** 0.06 (-0.40, 0.52) 0.45 (0.00, 0.91)** o + o +
T B | PC4 -0.09(-0.21,0.03)  -0.20 (-0.64, 0.24) -0.28 (-0.71, 0.15) -] 4= O N - I
EEEE;LLEEE%_ i BIaCk and DOmlnlcan non'smOklng pregnant Women, aged 18'35 yearS,4 PCS 0.07 (_0.05’ 0.19) 0.29 (_0.15’ 0.74) 0.45 (0.03' 0.88)** <25 kg/mz 25-29 kg/mz 30+ kg/mz <6 METs 6-.22 METS_ >22 METs
TR were enrolled from 1998-2006 from a low income area of New York Clty' Models adjusted for age at OS measurement ,ethnicity and physical activity; **p<0.01, **p<0.05, *p<0.10 pody Mass Index Average Physical Activity per Week
* |n 2016, mother-daughter dyads were recruited from the Columbia Center for Children’s Water
Environmental Health (CCCEH) cohort to participate in a follow-up study through the Breast Associlations of Past Year Physical Activity with Standardized OS ] ]
Cancer and the Environment Research Program consortia (N=216; data available for 167). PC Scores from Multivariable Linear Regression Models (N=167) . .
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* Breast tis.sue composition was measurec_:l Characteristics of Mothers from the CCCEH Cohort
using optical spectroscopy (OS), and height py Average METs per Week in the Past Year (N=167)
and weight were measured by trained staff.
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<25kg/m? 25-29kg/m? 30+ kg/m’ <6 I\l/IETs 6-22 I\/IIETs >22 MElTs
- Women self-reported by questionnaire ---- °C1  0.002 (-0.06, 0.05) -0.15 (-0.51, 0.20) 0.04 (-0.32, 0.39) Body Mass Index Average Physical Activity per Week
D - - - -
e e T v v e
W lculated I boli val . Slack 30 (30.0%) 25 (25.0%) 22 (22.0%) PC4 -O .01 (-O .0510 .06) 0.04 (-0.34’ 0042) O.l3 (-0.25’ 0.51) ] | - o
e calculate tot.a metabolic equweients Sominican 0(17.3%) 9 (17.3%) 17 (32.7%) .01 (-0.05, 0.06) .04 (-0.34, 0.42) .13 (-0.25, 0.51) o - o
(METs) per week: 1 hour strenuous = 7 2 PC5  0.01(-0.05,0.07)  0.32(-0.06, 0.71)* 0.08 (-0.30, 0.47) °] | BE °] - =
METs and 1 hour moderate = 4 METs.° BMI, kg/m 31.2 (8.0) 29.9 (6.0) 31.4 (7.2) Models adjusted for age at OS measurement, ethnicity and BMI; ***p<0.01, **p<0.05, *p<0.10 2 - - 2 - i -
Optical Spectroscopy Device Key Findings and Next Steps S ' ? S ————
<25 kg/m? 25-29 kg/m? 30+ kg/m? <6 METs 6-22 METs >22 METs
, : : : : : - : : : : . Body Mass Index verage Physical Activity per Wee
« OS is a non-imaging and non-invasive method for providing - BMI was associated with different breast tissue composition o Average Physical Actvity per Week
information about bulk tissue properties that does not involve profiles in mothers from the CCCEH cohort, as indicated by Total Hemoglobin
ionizing radiation or breast compression.%’ significant associations with PCs 2, 3, and 5. - -
* |n addition to breast density (largely determined by relative « Recreational physical activity did not significantly confound or ;: ;:
amounts of water and lipid), OS also provides information on modify the association of BMI with breast tissue composition In ° O °
metabolic activity of by capturing data on total hemoglobin mothers from the CCCEH cohort. S - R o S o _
(Hb), saturated hemoglobin (HbO,), and collagen.  In preliminary analyses, BMI was positively correlated with lipid g - | — — g - ; — S
Optical Absorption Spectra of Correlations between Principal Component (PC) Loading Vectors (Pearson p: 0.31) and negatively correlated with collagen (p: <25 kg/szzdS'zhi kg/lm; 30+ kg/m? <o METs  6-22 METs >22 METs
Ejrelast Tissue Chromophores and Chromophore Spectrat and % Variance Captured by PCs -0.31) and total hemoglobin (p: -0.32) concentrations in the breast ST T Average Physical Activity per eek
030 —Hb02 .------- tissue of mothers. BMI was also negatively correlated with optical Saturated Hemoglobin
~23§ — Water density index (p: -0.39), which captures the proportion of water i i
§ 050 S °C1  -0.08 -0.44* 0.14 042* -0.54* -0.40* 9434 and collagen compared to lipid in the breast tissue.8 s s
g 050 PC2  -0.11 -0.03 -0.36* -0.10 0.43* 0.11 3.84 . . . . . 5 - O -
5 040 . « Recreational physical activity was not associated with OS PC . _ . BE S
e i % I I e scores in mothers from the CCCEH cohort. However, preliminar = | _f = -i —
" \ - r 0.43 data suggest a negative correlation with sa.turated he’rgo lobin ’ -5 I | i 5 ? — =
o0 L bC5 -0.06  0.10 -0.22* 0.37* -0.24* -0.38*  0.08 199 ga | g l L ; — , L
600 650 700 750 800 850 900 950 1000 1050 1100 levels In the breast tissue (p: -0.25). 55 ka/m? 2599 ke/m2 30+ ke/m? - - -
wavelength (nm) tPreliminary results based on sub-cohort with chromophore data available (n=66). <25 kg/m sody Masgs/lr:dex +kg/m <6 METs  6-22 METs  >22 METs
+ We used OS to measure red and near-infrared light transmission of wavelengths in the The next step with this analysis Is to generate and evaluate data Ootical Density Index Average Physical Activty per ieek
range of 650-1060 nm) for up to 12 overlapping tissue volumes per breast. on chromophore concentrations in the tull cohort (N=216). P y
* We took a two-step approach to analyzing the OS data averaged over both breasts: References " O O : o T
L PLIHCIpal ﬁomponent (PC). scores_gene(;ate_dhto reduce Srel(_ltrr?| data : : 1At 1. Friedenreich et al. Br J Sports Med. 2008;42(8):636-647. 2. Cheraghi et al. PloS One. B + ? i T T—
2. Chromophore concentrations estimated with Monte-Carlo light propagation simulation. 2012;7(12):e51446. 3. Kehm et al. BCERP Annual Meeting. 2019; poster. 4. Perera et al. © - o
. : : ; - ; T ; - Environ Health Perspect. 2002;110(2):197-204. 5. Ainsworth et al. Med Sci Sports Exerc. ) .
We used mult_lvarlable linear regression to examine associations O‘_c B_MI and physical activity 2011;43:1575-1581. 6. Walter et al. J Biophotonics. 2017;10(4):565-576. 7. Blackmore et al. . o | o
with standardized OS PC scores (N=167). We also conducted preliminary analyses of Br J Radiol. 2007:80(955): 545-556. 8. Taroni et al. J Biomed Opt. 2010;15(6):060501. 5 a/m? 2529 kg/m? 308 K/ S

chromophore concentrations in a subset of women with data available (N=51). Body Mass Index Average Physical Activity per Week



