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Abstract 

Breast cancer is a type of cancer that has the highest incidence and mortality rate in the world and 

in Indonesia among other cancers. One of the causes of death due to breast cancer is influenced by 

poor prognosis due to cancer’s late detection. One method of early detection is mammography. 

Mammography is an examination method to detect cancer cells and assess breast density, which is 

a risk factor for breast cancer. Reporting the results of breast density types uses the BI-RADS 

grading, which is divided into 4 categories. Breast density is influenced by various factors, one of 

which is the lipid profile (triglycerides, total cholesterol, LDL, and HDL). This study used an 

analytic observational method with a cross-sectional study design. The samples were members of 

Dharma Wanita group of Universitas Brawijaya and female members of the Indonesian 

Radiographers Association in Malang from October 2021 to January 2022. The data was analyzed 

using the non-parametric chi-square test. The results of each component of the lipid profile showed 

p-values (p < 0.05) = 0.172, 0.619, 0.226, 0.829, for triglycerides, total cholesterol, LDL, and 

HDL, respectively. This means all lipid profile components do not have a significant relationship 

with the density of the breast parenchyma. 
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INTRODUCTION  

Breast cancer is the most common type of 

cancer and a deadly disease in women. Breast 

cancer is known to have the highest 

incidence rate when compared to other 

cancers, both in the world and in Indonesia.1,2 

The incidence ratio of breast cancer in 

Indonesia for women is 42.1/100,000 

population with an average mortality of 

17/100,000 population.2 Death due to breast 

cancer is influenced by various factors, one 

of which is related to the detection of breast 

cancer3,4  

One of the methods of early detection of 

breast cancer that is both sensitive and valid 

is mammography.5 Mammography is an 

examination method using X-ray modalities 

to find cancer cells before the appearance of 

lumps in breast tissues and assess breast 

density, which is a risk factor for breast 

cancer.6 Breast density is the ratio between 

the fatty tissue and the stromal and epithelial 

breast tissue, which can be analyzed by 

mammography. Reporting the results of 

breast density type uses the BI-RADS 

grading, which is divided into 4 categories6.  

The categories of breast density are divided 

into; 1) The breast is composed of almost 

entirely fatty tissue, 2) there are scattered 

areas of dense glandular and fibrous tissue, 3) 

most of the breast is made of dense glandular 

and fibrous tissue (described as a 

heterogeneous solid), 4) the breasts are very 

dense, consisting of glandular and dense 

fibrous tissue (extremely dense).7 

Breast density is influenced by several 

factors, such as genetics, age, BMI, 

premenopausal status, menarche, and lipid 

levels.8  The components of lipid levels are 

total cholesterol, triglycerides, low-density 

lipoprotein (LDL), and high-density 

lipoprotein (HDL).9 Triglyceride is an 

independent source for fatty acid oxidation, 

an important process that promotes cell 
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proliferation and tumor growth.10 In addition, 

excessive levels of circulating lipids can 

affect cholesterol transport processes. 

Cholesterol, through its metabolite, 27-OHC 

(27-Hydroxycholesterol), has a role to 

increase the rate of cancer cell division and 

decrease the inhibitory action of abnormal 

cell growth.11 LDL-C promotes the 

proliferation and migration of cancer cells. In 

addition, the accumulation of cholesterol 

esters due to increased internalization and 

esterification of LDL-C has been associated 

with breast cancer proliferation.12 Another 

component of lipid levels, HDL-C levels, is 

compared inversely with insulin growth 

factor 1 (IGF-1), which acts as a marker 

associated with increased breast density.13 

However, research that discusses the 

relationship between breast density and lipid 

profile is still very limited. 

According to the description above, the 

authors are interested in learning more about 

the relationship between lipid profile and 

breast parenchymal density from 

mammography examination. 

 

METHODS  

This study used an analytic 

observational design with a cross-sectional 

study design. The samples used are in the 

form of primary data involving the results of 

the type of breast parenchymal density 

through mammography examination and 

lipid profile through laboratory examination. 

This study was conducted at the Radiology 

Installation of Saiful Anwar Hospital, 

Malang from October 2021 to January 2022. 

In this study, the population was all 

members of the Dharma Wanita group of 

Universitas Brawijaya and female members 

of the Indonesian Radiographers Association 

in Malang. This study has inclusion and 

exclusion criteria as follows. 

 

 

1. Inclusion Criteria: 

a. Participants who are willing to take 

part in the study. 

b. Female participants aged > 40 years. 

c. There is a report on the results of the 

lipid profile examination. 

2. Exclusion Criteria: 

a. Research participants who cannot 

have mammography examinations. 

b. Invalid mammography results which 

cannot be interpreted. 

c. Invalid lipid profile test results which 

cannot be interpreted 

Data collected from this study was 

processed using the Statistical Product and 

Service Solution (SPSS) 26 program and 

analyzed for different tests using the non-

parametric chi-square test. 

RESULTS AND DISCUSSION  

The research data was obtained from 33 

research subjects who performed 

mammography examinations at the 

Radiology Installation, Saiful Anwar 

Hospital, Malang City, and laboratory 

examinations of lipid profiles. 

Based on the characteristics of the 

samples obtained, there were 33 samples of 

whom were all women (100%) of various 

ages, with the majority being in the range of 

51–60 years, which can be seen in Table 1.  

Table 1. Characteristics of Research Subjects 

(N = 33) 

Characteristics  n (%) 

Sex Female 33 (100%) 

Age (years) 41–50  11 (33.33%) 

 51–60  20 (60.60%) 

 > 60  2 (6.06%) 
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Lipid Profile 

(mg/dL) 

 Median (Range) 

Triglycerides  127 (353–53) 

Total Cholesterol  213 (287–165) 

LDL  144 (217–90) 

HDL  56 (81–41) 

   

Breast Density Type A 2 (6.06%) 

 Type B 11 (33.33 %) 

 Type C 17 (51.51 %) 

 Type D 3 (9.1 %) 

Table 1 shows the results of the study in 

the form of lipid profiles, consisting of 

triglycerides, total cholesterol, LDL, and 

HDL, with the addition of parenchymal 

density, which is divided into 4 types: A, B, 

C, and D. 

Based on Table 1 in the age 

characteristics, most of the research subjects 

are 51–60 years, accounting for 20 samples 

(60.6%), followed by those aged 41–50 years 

with 11 samples (33.3%), and those > 60 

years old as many as 2 samples (6.06%). 

Based on the table, it was found that data on 

triglyceride levels has a median of 127 (353–

53), total cholesterol of 213 (287–165), LDL 

of 144 (217–90), and HDL of 56 (81–41). The 

results of the breast density examination 

show that most of the samples (17) have a 

type C breast density (51.51%). 

The results of the data in this study were 

analyzed using the SPSS Statistics 26 

program. The method used in data analysis 

was chi-square. This method was used for 

each component of the lipid profile of the 

density type of breast parenchyma. Each lipid 

profile variable was divided into 2 groups, 

namely: 1) Lowest Level - Median Level and 

2) Above Median Level - Highest Level. In 

addition, the breast parenchymal density 

variable was also divided into 2 groups 

according to the parenchymal density level, 

namely: 1) Type A and Type B; 2) Type C 

and Type D. 

The following are the results of the 

analysis obtained through the SPSS program: 

 Table 2. Analysis of the Relationship between Lipid 

Profile and Breast Density 

Lipid Profile 

Breast 

Density 

p* 

Type 

A - B 

Type 

C - D 

  

Triglycerides 

≤ 127 

mg/dL 
9 9 

0.172 

> 127 

mg/dL 
4 11 

Total       

Cholesterol 

≤ 213 

mg/dL 
6 11 

0.619 

> 213 

mg/dL 
7 9 

 LDL 

≤ 144 

mg/dL 
5 12 

0.226 

> 144 

mg/dL 
8 8 

 HDL 

≤ 56 

mg/dL 
7 10 

0.829 

> 56 

mg/dL 
6 10 

 *Significant if p < 0.05 

Based on Table 2, it was found that the 

result of the chi-square statistical test 

between triglycerides and breast parenchymal 

density is not significantly different, with a p-

value = 0.172. This shows that there is no 

significant relationship between triglycerides 

and breast parenchymal density.  
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Chi-square analysis of the total 

cholesterol component with breast 

parenchymal density obtains a p-value of 

0.619. The results of the analysis show that 

there is no significant relationship between 

total cholesterol and breast parenchymal 

density. In Table 2, the results of the chi-

square statistical test between LDL and 

breast parenchyma density also show no 

significant difference, with a p-value = 0.226. 

Similar results are also obtained in the 

analysis between HDL and the density of 

breast parenchyma with a p-value of 0.829 

according to Table 2. 

According to the analysis of the research 

data carried out, it was found that there is no 

significant relationship between triglycerides 

and breast parenchymal density (p-value = 

0.172; significant if p < 0.05). This is in 

accordance with two previous studies.6,14 

Research conducted by Lucht (2019) stated 

that there is no significant relationship 

between triglyceride levels and breast 

parenchymal density because triglycerides—

which have a role in the transport and 

regulation of adipose fat and glucose—are 

only associated with BMI.6 This is also in 

line with research conducted by Sung (2011), 

which found similar results in Korean 

women.14 However, different results were 

found in a study conducted by Tamburrini 

(2010), which noted that there was a negative 

correlation between triglyceride levels and 

breast parenchymal density in women who 

drank more than one bottle of alcohol per 

day; meanwhile, in women who did not drink 

alcohol, there was no relationship.15 

In the analysis of total cholesterol, it was 

found that there is no significant relationship 

between total cholesterol and breast 

parenchymal density (p-value = 0.619; 

significant if p < 0.05). The results of this 

study are similar to the results of research 

conducted by Sung (2011).14 Research 

conducted by Tamburrini also mentioned the 

same results. This is because cholesterol is a 

poor predictor in studies conducted to 

measure breast parenchymal density due to 

genetic involvement and the results are 

speculative and vary from one patient to 

another.15 This genetic variation also causes 

differences in the results of a study 

conducted by Kim (2015), in addition to 

ethnic variations, which show a positive 

correlation between total cholesterol levels 

and breast parenchymal density.16 

In this study, the results reveal that LDL 

does not have a significant relationship with 

breast parenchymal density (p-value = 0.226; 

significant if p < 0.05). These results are in 

accordance with research conducted by Sung 

(2011), which pointed out that there was no 

correlation between LDL and breast 

parenchymal density.14 Research conducted 

by Tamburrini (2011) also provided the same 

results, especially in the postmenopausal 

female population.15 However, another study 

conducted by Boyd (1995) showed that LDL 

was inversely related to breast parenchymal 

density because patients who had not 

undergone menopause had higher 

parenchymal density and estrogen levels.17 

The results of the analysis of the 

relationship between HDL and breast 

parenchymal density show that there is no 

significant relationship between the two (p-

value = 0.829; significant if p < 0.05). These 

results are in accordance with those found in 

research conducted by Lucht (2019) and Kim 

(2015).6,16 This is because HDL has no 

significant effect on body mass index 

(BMI).6  

Different results were found in a study 

conducted by Flote (2015), which suggested 

an inverse relationship between HDL levels 

and breast parenchymal density in women 

with low HDL levels and low sex 

hormones.18 This situation will stimulate the 

growth of epithelial and stromal tissues. The 

same results were also shown in a study 

conducted by Tehranifar (2015) where HDL 

was associated with breast density in pre-

menopausal women and influenced the 

incidence of breast cancer.19 

The difference in results related to the 

relationship between HDL levels and breast 

https://ijri.ub.ac.id/


 

5 | I n t e r n a t i o n a l  J o u r n a l  o f  R a d i o l o g y  a n d  I m a g i n g  

 

https://ijri.ub.ac.id/ 

International Journal of Radiology and Imaging. 01 (02). 30 Desember 2022: 1-6 

e-ISSN 2830-506X 

 p-ISSN 2830-6007 

parenchymal density can be answered by a 

study conducted by Conroy (2011), which 

found no significant correlation between the 

two. This difference is caused by the lack of 

adequate adjustment for confounding 

variables, such as BMI and abdominal 

adipocytes.20 

CONCLUSION  

According to the results of the study that 

has been carried out, it can be concluded that 

there is no significant relationship between 

lipid profiles (triglycerides, total cholesterol, 

LDL, and HDL) and breast parenchymal 

density from mammography examinations 

performed on members of Dharma Wanita 

group of Universitas Brawijaya and members 

of the community of Indonesian 

Radiographers Association in Malang.  

This study has potential limitations, 

which are the limited number of samples and 

uncontrolled confounding factors, which can 

affect the research results.  
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