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Associations between Breast Density on Mammography and

Lifestyle Related Disease

Dae Yeon Hwang, Yu Lee Kim, Bong Woon Hwang, Kwang Hyun Kim, Ji Young Lym

Department of Family Medicine, Busan Medical Center, Busan, Korea

Background: Dense breast reduced the sensitivity of mammography in breast cancer screening and known as
an independent risk factor of breast cancer. The relationship between breast density and age, body mass index
has studied. However, there are few studies on the relationship between breast density and lifestyle related
disease. In this study, we investigated the relationship between mammographic breast density and lifestyle re-

lated disease.

Methods: Retrospective cross sectional research was carried out from people who visited a single health
screening center in Busan from January 2015 to December 2015. We investigated age, past history of the sub-
jects and measured their height, weight, blood pressure and waist circumference. The biochemical test was
carried out using their blood. All patients underwent mammography. The breast density on mammography de-
termined by the basis of American College of Radiology Breast Imaging Reporting and Data System (ACR
BI-RADS) breast composition and 996 people was recruited.

Results: In the distribution of breast density, 16.3% of women (n=160) had dense breast. Age (under 49), body
mass index (BMI) (underweight) were positively correlated with the BI-RADS composition category 3, 4 but the
number of lifestyle related disease were negatively correlated (age p=0.17, BMI p=0.39, the number of lifestyle
related disease p=-0.21). The odds ratio (OR) of dense breast increased with decreasing lifestyle related dis-
ease severity (OR=3.06, 95% confidence interval: 1.13-8.22, P=0.027).

Conclusions: This study showed that the number of lifestyle related disease was negatively correlated with
mammographic density. The OR of dense breast increased with decreasing lifestyle related disease severity.
Therefore, primary physicians should consider negative correlation between breast density and lifestyle related
disease in breast cancer screening. Korean J Health Promot 2017;17(1):1-8
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Table 1. Breast composition categories according to ACR
BI-RADS

Breast composition categories

1 The breasts are almost entirely fatty
2 There are scattered areas of fibroglandular density

3 The breast are heterogeneously dense, which may obscure small
masses

4 The breast are extremely dense, which lowers the sensitivity of
mammography

Abbreviation: ACR BI-RADS, American College of Radiology
Breast Imaging Reporting and Data System.
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Table 2. The general characteristics of study population

Variable Category Total (996)
Age <30 53 (5.3)
30-39 180 (18.1)
40-49 328 (32.9)
50-59 303 (30.4)
60-69 100 (10.0)
70< 32(3.2)
BMI (kg/m?) <18.5 (underweight) 49 (4.9)
18.5< and <25 (normal) 747 (75.0)
25< (obesity) 200 (20.1)
Diabetes Normal 951 (95.5)
Diabetes mellitus 45 (4.5)
Blood Pressure Normal 840 (84.3)
Hypertension 156 (15.7)
Abdominal obesity (cm) Waist circumference<85 912 (91.6)
Waist circumference>85 84 (8.4)
Dyslipidemia Normal 237 (23.8)
Dyslipidemia 759 (76.2)
Total cholesterol <200 630 (63.3)
(mg/dL) >200 366 (36.7)
LDL-C (mg/dL) <130 676 (67.9)
>130 320 (32.1)
HDL-C (mg/dL) 60 403 (40.5)
<60 593 (59.5)
Triglyceride (mg/dL) <150 891 (89.5)
>150 105 (10.5)
Number of Lifestyle 0 (low) 109 (10.9)
related disease 1-2 (moderate) 689 (69.2)
(severity) 3-5 (high) 198 (19.9)
BI-RADS categories 1 87 (8.7)
2 749 (75.2)
3 134 (13.5)
4 26 (2.6)

Abbreviations: BMI, body mass index; LDL-C, low-density lip-
oprotein cholesterol; HDL-C, high-density lipoprotein cholester-
ol; BI-RADS, Breast Imaging Reporting and Data System.
Values are presented as number (%).

Analyzed by frequency analysis.
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Table 3. A comparison between BI-RADS 1, 2 and BI-RADS 3, 4
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BI-RADS 1, 2 (n=836)

BI-RADS 3, 4 (n=160)

Variables = % Mean+SD - % Mean+SD P
Age 48.90+10.60 41.07+9.41 <0.001*
<0.001°
<30 30 56.6 23 43.4
30-39 131 72.8 49 27.2
40-49 269 82.0 59 18.0
50-59 280 92.4 23 7.6
60-69 94 94.0 6 6.0
70< 32 100 0 0
BMI 23.03+2.95 20.83+2.67 <0.001*
<0.001"
Underweight (<18.5) 27 55.1 22 44.9
Normal (18.5< and <25) 618 82.7 129 17.3
Obesity (25<) 191 95.5 9 45
Diabetes 0.079"
Normal 794 83.5 157 16.5
Diabetes mellitus 42 93.3 3 6.7
Blood Pressure <0.001°
Normal 686 81.7 154 18.3
Hypertension 150 96.2 6 3.8
Waist circumference (cm) 73.99+8.10 68.00+6.81 <0.001*
0.001°
<85 755 82.8 157 17.2
>85 81 96.4 3 3.6
Dyslipidemia 0.001°
Normal 182 76.8 55 23.2
Dyslipidemia 654 86.2 105 13.8
Total cholesterol (mg/dL) 193.09+34.82 185.58+52.99 0.023°
0.003
<200 512 81.3 118 18.7
>200 324 88.5 42 11.5
LDL-C (mg/dL) 118.16+32.59 105.57+28.97 <0.001*
<0.001°
<130 546 80.8 130 19.2
>130 290 90.6 30 9.4
HDL-C (mg/dL) 57.39+13.97 61.75+£14.30 <0.001°
0.007°
>60 323 80.1 80 19.9
<60 513 86.5 80 13.5
Triglyceride (mg/dL) 92.21£62.17 73.04+44.16 <0.001*
0.034°
<150 740 83.1 151 16.9
>150 96 91.4 9 8.6
Number of lifestyle related disease (severity) <0.001°
0 (low) 144 727 54 27.3
1-2 (moderate) 588 853 101 14.7
3-5 (high) 104 954 5 4.6

Abbreviations: BI-RADS, Breast Imaging Reporting and Data System; SD, standard deviation; BMI, body mass index; LDL-C, low-density

lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol.

*Calculated by Student’s ¢-test.
®Calculated by Chi-square test.
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Table 4. Correlation between BI-RADS categories and lifestyle related disease

BI-RADS 1 BI-RADS 1,2 BI-RADS 2,3, 4 BI-RADS 3, 4
p P p P p P p P
Age
<49 -0.06 0.130 -0.17 <0.001 0.06 0.130 0.17 <0.001
49< 0.31 <0.001 0.07 0.107 -0.31 <0.001 -0.07 0.107
BMI
<18.5 -0.20 0.146 -0.39 0.005 0.20 0.146 0.39 0.005
18.5< and <25 0.18 <0.001 0.20 <0.001 -0.18 <0.001 -0.20 <0.001
25< 0.12 0.081 0.01 0.895 -0.12 0.081 -0.01 0.895
Number of lifestyle related disease 0.21 <0.001 0.21 <0.001 -0.21 <0.001 -0.21 <0.001

Abbreviations: BI-RADS, Breast Imaging Reporting and Data System; BMI, body mass index.
Calculated by Spearman correlation analysis.
“Correlation coefficient.

Table 5. Odds ratio for breast density in lifestyle related disease severity

Lifestyle related disease severity

. Moderate Low
High : :
OR 95% CI P OR 95% CI P
BI-RADS 1 1 0.53 (0.29-0.94) 0.032 0.34 (0.12-0.93) 0.037
BI-RADS 2 1 1.57 (0.98-2.50) 0.057 1.13 (0.65-1.96) 0.663
BI-RADS 1, 2 1 0.52 (0.20-1.33) 0.176 0.32 (0.12-0.87) 0.027
BI-RADS 3 1 1.82 (0.70-4.69) 0.214 2.31 (0.84-6.39) 0.101
BI-RADS 2,3, 4 1 1.88 (1.05-3.35) 0.032 2.90 (1.06-7.90) 0.037
BI-RADS 3,4 1 1.92 (0.74-4.94) 0.176 3.06 (1.13-8.22) 0.027

Abbreviations: OR, odds ratio; CI, confidence interval; BI-RADS, Breast Imaging Reporting and Data System.
Calculated by logistic regression analysis.
*Adjusted for age, body mass index.
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