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Abstract. – OBJECTIVE: Reproductive risk fac-
tors have been shown to influence breast cancer 
etiology for women of different origin worldwide; 
most studies in young/older patients have been 
limited to analyzing survival or tumor character-
istics within their age group. This study aimed to 
compare the clinicopathological characteristics, 
treatment regimens, survival outcomes, and the 
impact of reproductive risk factors on young and 
elderly breast cancer patients.

PATIENTS AND METHODS: The data were 
collected retrospectively between October 2015 
and March 2021, where 77 young patients (≤ 40 
years) and 107 elderly patients (>65 years) were 
included out of a total of 567 patients undergoing 
treatment at Kayseri City Training and Research 
Hospital General Surgery Clinic, Turkey. Logistic 
regression analysis was performed to assess the 
impact of risk factors according to age.

RESULTS: Luminal-like tumors were in the 
majority in both age groups; there was no dif-
ference in diagnostic stages and survival be-
tween groups. The nulliparity ratio, total breast-
feeding duration, number of biological children, 
first full-term pregnancy age, body mass index 
(BMI), and breast density distribution were sig-
nificantly statistically different between groups. 
According to the multiple binary logistic regres-
sion analysis results for age, the most signifi-
cant factors with risk effects were variables age 
of menarche OR= 3.36 (95% CI: 1.44-7.86) and 
child number OR= 2.58 (95% CI: 1.75-3.79), re-
spectively.

CONCLUSIONS: The importance of looking 
at the impact of different risk factors on breast 
cancer risk lies in the potential to develop val-
id risk prediction models that can allow targeted 
screening and preventive interventions for high-
risk women. By identifying more influential risk 
factors in different geographical profiles, risk-

based screening, and targeted prevention efforts 
can be encouraged, and these factors can be in-
cluded in risk prediction models.
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Introduction

Breast cancer is the most prevalent malignancy 
in women and is the second leading cause of can-
cer-related deaths worldwide1. According to data 
from the National Cancer Institute (Surveillance, 
Epidemiology, and End Results [SEER] Program), 
the most commonly diagnosed age group for breast 
cancer is in the age range 55-64 years (median 62 
years) with a rate of 25.6%2. Breast cancer-related 
deaths occur most frequently in the age group 65-
74 years (mean 68 years), with a rate of 22.9%. 
The average incidence of breast cancer is 7% under 
40 years old. This rate decreases to 1.9% under 34 
years old and 5.6% above 84 years old3.

Risk factors for breast cancer include demo-
graphic factors (e.g., gender, age, race), reproduc-
tive risk factors (e.g., age, family history, early 
menarche, late menopause, nulliparity, late age 
in first full-time pregnancy), and familial-genet-
ic factors, which are classified as other factors 
(e.g., mammographic density, obesity, prolifera-
tive breast diseases, lifestyle habits)4-6. Although 
many studies have suggested that age is an inde-
pendent prognostic factor for breast cancer, it re-
mains controversial. It has been shown that cancers 
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with more aggressive biological behavior, estro-
gen receptor (ER) negative, poor prognosis, and 
diagnosed at later stages are more common in the 
younger age group7. Conversely, lower grade, ER 
and progesterone receptor (PR) positive, human 
epidermal growth factor receptor 2 (HER-2) neg-
ative, and less aggressive tumors have been ob-
served in the elderly8. Indolent tumor types, such 
as lobular, mucinous, and papillary breast carci-
noma are more common in the elderly9. On the 
other hand, Singh et al10 showed that breast cancer 
was more aggressive in a subgroup of patients >70 
years old and is associated with distant metastasis. 
In another study11, an association with increased 
axillary lymph node involvement was observed in 
elderly patients with a small tumor, and it related 
to a reduced immune system in elderly patients.

Breast cancer has molecular subtypes based on 
the expression of hormone receptors and HER-2 
and has been shown to have different clinicopath-
ological characteristics and prognoses12. The risk 
factors associated with ER- and PR-positive breast 
tumors have been suggested to include mecha-
nisms related to endogenous hormone exposure. 
In contrast, the etiology of ER- and PR-negative 
breast cancers is not hormonal13,14. The results of 
different meta-analyses15-17 have shown that repro-
ductive risk factors influence the etiology of breast 
cancer in tumor subtypes for women of different 
races around the world.

Most of the studies with young and elderly pa-
tients were limited to analyzing survival or tumor 
characteristics within their age group. This study 
aimed to compare the clinicopathological charac-
teristics, reproductive risk factors, treatment reg-
imens, and survival outcomes of 107 elderly age 
patients (≥ 65 years) and 77 young breast cancer 
patients (≤ 40 years) treated at Kayseri City Train-
ing and Research Hospital, Turkey. 

Patients and Methods 

Data and Sources
A total of 567 patients who received treatment 

at the General Surgery Clinic of Kayseri City 
Training and Research Hospital between October 
2015 and March 2021 were retrospectively ana-
lyzed. Patients with no pathological diagnosis, 
follow-up data unknown, and surgical treatment 
performed in another center were excluded from 
the study. A total of 184 patients were included in 
the study (77 patients ≤ 40 years and 107 patients 
>65 years).

Data, such as demographic characteristics, 
tumor characteristics, BMI, type of surgery, and 
local recurrence or metastasis development of the 
patient were obtained through medical records in 
the hospital information system. Missing data on 
reproductive risk factors was completed by phone 
calling with patients, and informed consent of pa-
tients was provided. This study was approved by 
the Kayseri City Training and Research Hospital 
Clinical Research Ethics Committee (Protocol No: 
71/2020). 

Breast Imaging Reporting and Data
The fifth edition of Breast Imaging Reporting and 

Data System (BI-RADS) categorizes breast density 
into four groups: a) almost entirely fatty breast tissue; 
b) scattered areas of fibroglandular density; c) heter-
ogeneously dense; d) extremely dense18. 

Histological Analysis and Staging
Histological tumor grade was evaluated ac-

cording to the Nottingham modification of 
Bloom-Richardson criteria. Data on ER and PR 
statuses and HER-2 expression were obtained from 
medical record reviews. ER and PR status were 
assessed by immunohistochemistry (IHC). The nu-
clear staining in more than 5% of tumor cells was 
considered positive. Expression of HER-2 was also 
determined immunohistochemically. 

HER-2 positivity (a score of 3+) was de-
fined as strong complete membrane staining in 
more than 10% of tumor cells; scores of 0 and 
1 were considered negative, and dual-color sil-
ver in situ hybridization was carried out for all 
2+ tumors. Anatomical stage and breast cancer 
subgroups categories were defined according 
to the American Joint of Cancer Classification 
System19. 

Statistical Analysis
Statistical evaluations were performed on com-

puters using the SPSS 24 statistics software (SPSS, 
IBM, Armonk, NY, USA). Descriptive statistics 
were given as median with the interquartile range 
(IQR), minimum maximum (min-max), while cat-
egorical variables were summarized as numbers 
and percentages.

The Kolmogorov-Smirnov test controlled the 
normality test of the numerical variables. Ka-
plan-Meier plots were used to examine overall 
survival (OS) and disease-free survival (DFS) 
probabilities. Univariate and multiple logistic 
regression analyses were performed to identify 
the risk factors of age groups in the study pop-
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ulation. Significant variables at p < 0.25 were 
considered into multiple models, and the for-
ward elimination method was used with likeli-
hood ratio statistic to detect the independent risk 
factors. Odds ratios were calculated with 95% 
confidence intervals. Statistical analyses were 
conducted using on computers using the SPSS 
24 statistics software (SPSS Corp., Armonk, NY, 
USA). A p-value less than 0.05 was considered 
statistically significant.

Results 

Age 
Of 184 patients, 77 were 40 years of age or young-

er, and 107 were above 65 years old. The median age 
was 36 years (5) [23-40] in the young patient group 
and 72 years (8) [65-91] in the elderly age group. In 
the young patient group, 12 patients (15.6%) were 
under 30 years old, and in the elderly age group, 16 
patients (15.0%) were 80 years of age or older.

BMI 
The median BMI was 26.4 (9.8) [17.6-39.4] 

in the young age group and 27.7 (6.21) [20.6-
48.5] in the elderly age group. The number of 
patients with a BMI of 25 and above in the el-
derly age group was statistically significantly 
higher (p = 0.042).

Family History 
There was a family history of breast or ovari-

an cancer in 16 patients (20.8%) in the young age 
group and 15 patients (14.0%) in the elderly age 
group, and no statistically significant difference 
between groups (p = 0.236). 

Parity, Age at First Full-Term Pregnancy 
and Breastfeeding 

While 15 patients (22.4%) were nulliparous at 
the young age group, only one patient was nullipa-
rous in the elderly age group (1.2%), and there was 
a statistically significant difference (p = 0.000). 
The total duration of breastfeeding, the number 
of biological children, and the first full-term preg-
nancy age were statistically significantly different 
between groups (Table II). 

Breast Density 
There was a statistically significant difference 

in breast density between both groups (p = 0.000). 
The difference was due to BI-RADS 1 full-fat 
breast tissue being more in the elderly age group, 
and the BI_RADS 3-4 dense breast tissue was 
more at the young age group (Table II). 

Tumor Size and Characteristics 
T2 tumors were the majority in both age 

groups, with ductal carcinoma in situ (DCIS) 
detected in 4 patients in the young age group 

Table I. BMI and reproductive risk factors analyze according to age.

Variables Young women n (%) Elderly women n (%) p
   
Breast Density (BI-RADS)   

A 5 (6.5) 34 (31.8) 
B 24 (31.2) 44 (41.1) 0.000
C 30 (39.0) 21 (19.6) 
D 18 (23.4) 8 (7.5) 

BMI   
<25 29 (20.8) 23 (24.2) 0.042
≥ 25 46 (61.3) 72 (75.8) 

Family History   
Yes 16 (20.8) 15 (14.0) 

0.236No 49 (63.6) 66 (61.7) 
Unknown 12 (6.5) 26 (14.1) 

Age at menarche (year)¶ 13 (1) [10-16] 12 (2) [10-17] 0.105
Parity   
Nullipar 15 (22.4) 1 (1.2) 0.000
Multipar 52 (77.6) 80 (98.8) 
Age of first full-term pregnancy (year)§† 22 (6) [15-40] 18 (3) [15-35] 0.000
Child number§†  2 (1) [1-5] 4 (2) [1-9] 0.000
Total lactation time (months)§† 36 (30) [0-108] 60 (59.3) [3-210] 0.000

§: Calculated for n: 132, ¶: Calculated for n: 145, †: Given as median (IQR) [min-max]. BI-RADS: Breast Imaging Reporting 
and Data System BMI: Body mass index.
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and 2 patients in the elderly age group. Lumi-
nal-like tumors were the majority in both age 
groups, and luminal A tumors were present in 
25 patients (32.5%) in the young group and 45 
(42.1) patients in the elderly group. Luminal B 
tumors were present in 24 patients (31.2%) in 
the young group and 20 patients (18.7%) in the 
elderly group. Although it was not statistical-
ly significant, Triple-negative (TNG) subtype 
was detected to be higher rate in the elderly 
age group with 14 patients (13.1%). The clin-
ical characteristics of the tumors between both 
groups are summarized in Table II. The most 
common subtype was invasive ductal carcinoma 

(IDC) in both groups. All histological subtypes 
are given in Table III. 

Tumor Localization 
In the young patient group, 38 patients (49.4%) 

originated from the left breast, and 2 cases of malig-
nancy had bilateral. In the elderly patient group, 63 
patients (58.9%) had left breast cancer, and 4 patients 
(3.7%) had bilateral. There were 11 (14.3%) multi-
centric tumors, 28 (36.4%) upper external quadrants, 
16 (20.8%) upper internal quadrants, 6 (7.8%) lower 
internal quadrants, 6 (7.8%) lower external quad-
rants, and 10 (13.0%) centrally located tumors at the 
young age group. There were 11 cases (10.3%) of 

Table II. Tumor characteristics according to age groups.

Variables Young women n (%) Elderly women n (%) p
   
T Stage   

Tis-T1 24 (31.2) 29 (27.1) 
T2 40 (51.9) 66 (61.7) 0.556
T3 5 (6.5) 5 (4.7) 
T4 8 (10.4) 7 (6.5) 

Stage   
0-1 16 (20.8) 26 (24.3) 
2 41 (53.2) 67 (62.6) 0.172
3 15 (8.2) 10 (9.3) 
4 5 (6.5) 4 (3.7) 

Side   
Right 38 (49.4) 40 (37.4) 0.265Left 37 (48.1) 63 (58.9) 
Bilateral 2 (2.6) 4 (3.7) 

Subgroup   
Luminal A 25 (32.5) 45 (42.1) 
Luminal B 24 (31.2) 20 (18.7) 0.200
HER- 2  21 (27.3) 28 (26.2) 
TNG 7 (9.1) 14 (13.1) 

Histopathological subtype   
Invasive ductal cancer 63 (81.8) 88 (82.2) 
Invasive lobuler cancer 2 (2.6) 6 (5.6) 0.484
Ductal carcinoma in situ 4 (5.2) 2 (1.99) 
Other 8 (10.4) 11 (10.3) 

Surgery   
Mastectomy 38 (49.4) 71 (66.4) 0.021
BCS 39 (50.6) 36 (33.6) 

Axillary surgery   
SLNB 57 (74.0) 63 (58.9) 0.033
ALND 41 (53.2) 59 (55.1) 0.799

Sistemic Treatment   
Neoadjuvant Treatment 42 (54.5) 26 (24.3) 0.000Adjuvant Traetment 30 (39) 52 (48.6) 
No-Treatment 5 (6,5) 29 (27.1) 

Ki67§† 30 (35) [3-90] 25 (25) [3-80] 0.013
Grade   

1 10 (13.7) 22 (21.0) 
2 43 (58.9) 59 (56.2) 0.433
3 20 (11.2) 24 (22.9) 

§: Calculated for n= 175, †: Given as median (IQR) [min-max], TNG: Triple-negative, BCS: Breast-conserving surgery, SLNB: 
Sentinel lymph node dissection, ALND: Axillary lymph node dissection.
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multicentric tumors, 43 (40.2%) of upper external 
quadrants, 19 (17.8%) of upper internal quadrants, 
5 (4.7%) of lower internal quadrants, 15 (14.0%) of 
lower external quadrants, and 14 (13.1%) of centrally 
located tumors in the elderly age group. No statisti-
cally significant difference was observed between the 
two groups in tumor location (p = 0.664). 

Staging 
The stage of the patients is given in Table II. 

Metastatic disease was detected in 5 patients at the 
young age group and 4 patients in the elderly age 
group in scans before neoadjuvant chemotherapy 
(NAC). They were operated on after responding 
to the treatment.

Table III. Histopathological subtypes.

 Young women n (%) Elderly women n (%) 
   
Invasive ductal carcinoma 63 (81.8) 88 (82.2)
Ductal carcinoma in situ 4 (5.2) 2 (1.9)
Invasive lobular carcinoma 2 (2.6%) 6 (5.6)
Medullary carcinoma 1 (1.3%) 1 (0.9)
Invasive ductal + lobular carcinoma 3 (3.9 %) 3 (2.8)
Mucinous carcinoma 0 1 (0.9)
Invasive papillary carcinoma 1 (1.3%) 2 (1.9)
Invasive micropapillary carcinoma 0 1 (0.9)
Invasive cribriform carcinoma 0 1 (0.5)
Neuroendocrine carcinoma 1 (1.3) 0
Metaplastic carcinoma  2 (2.6) 2 (1.9)

Systemic Treatment Modality 
At the young age group, the treatment of 54.5% 

of patients started with NAC, and it was statisti-
cally significantly higher than in the elderly age 
group (p = 0.000). The elderly patients who did 
not receive systemic chemotherapy were statisti-
cally significantly higher than the young age group 
(27.1% and 6.5%, respectively, p = 0.000). Sys-
temic treatment distribution is shown in Table II. 
In the young age group, as systemic treatment, 17 
(25%) patients received cyclophosphamide-anthra-
cycline-based chemotherapy, whereas 49 (72.1%) 
received taxane in addition to cyclophospha-
mide-anthracycline-based chemotherapy. 2 (2.9%) 
patients received only taxane-based chemotherapy. 

OR: Odds ratio, CI: Confidence Interval. BI-RADS: Breast Imaging Reporting and Data System BMI: Body mass index.

Table IV. Univariate and multiple logistic regression analysis indicating the risk factors of age group in breast cancer patients.

 Univariate Logistic Regression Multiple Logistic Regression
Variables
 OR (95% CI) p OR (95% CI) p

Total lactation time (months) 1.03 (1.01-1.04) <0.001  
Breast Density (BI-RADS)    

D 1.00 -  
C 15.30 (4.36-53.67) <0.001  
B 4.13 (1.56-10.88) 0.004  
A 1.58 (0.58-4.29) 0.374  

Age at menarche     
≥12 years 1.00 - 1.00 -
<12 years 2.43 (1.24-4.77) 0.010 3.36(1.44-7.86) 0.005

Number of children 2.60 (1.78-3.81) <0.001 2.58(1.75-3.79) <0.001
Age of first full-term pregnancy (years) 0.81 (0.73-0.90) <0.001  
BMI    

<25 1.00 -  
≥25 1.97 (1.02-3.82) 0.044  

Family history    
Yes  1.00 -  
No 1.44 (0.65-3.18) 0.372  
Unknown 2.31 (0.87-6.17) 0.094  
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In the elderly age group, as systemic treatment, 19 
(27.1%) patients received cyclophosphamide+an-
thracycline based chemotherapy whereas 44 (62.9) 
received cyclophosphamide-anthracycline+taxane 
and 6 (5.8%) patients received only taxane. Cy-
clophosphamide+ taxane-based chemotherapy was 
given to only one patient (0.7%). Endocrine thera-
py was administered in 66 patients (86.7%) at the 
young age group and 85 patients (79.4%) in the 
elderly age group, and no statistically significant 
difference was observed. 

Surgical Treatment 
The percentage of patients who underwent mas-

tectomy was 49.4% (38 patients) in the young age 
group and 66.4% (71 patients) in the elderly age 
group, and it was statistically significantly high-
er in the elderly age group (p=0.021). Initially, 
clinically negative axilla or negative after NAC 
treatment, sentinel lymph node biopsy (SLNB) 
was performed in 57 patients (74%) in the young 
age group and 63 patients (58.9%) in the elderly 
age group. Statistically, significantly higher rates 
of SLNB were performed in the younger patient 
group (p = 0.033). There was no statistically signif-
icant difference in the rates of axillary lymph node 
dissection (ALND). Tumor features and treatment 
modalities are summarized in Table II. 

Risk Factor Effect 
In Table IV, the factors affecting the age at the 

time of diagnosis were evaluated using single and 
multiple binary logistic regression analyses. When 
the effect of reproductive risk factors according 
to age was evaluated, the risk effect of the age of 
menarche was statistically significant according 
to the result of a single binary logistic regression 
analysis in young and elderly patients (p < 0.05). 
Those with menarche age earlier 12 years old were 
at 2.43 times more risk than those after than 12 
years. According to the multiple binary logistic 
regression analysis results, the most significant 
factors that influence risk are the age of menarche 
OR= 3.36 (95% CI: 1.44-7.86), and the number of 
children OR= 2.58 (95% CI: 1.75-3.79) variables 
were found.

Prognostic Analysis 
The median follow-up period was 34 (18.5) [6-

63] months in the young age group and 32 (15) 
[4-66] months in the elderly age group (p = 0.574). 
The estimated breast cancer-specific OS was 58.7 
months, and DFS was 54.9 months for the younger 
age group. In the elderly patient group, the OS was 

61.4 months, and the DFS was 59.8 months, and 
no statistically significant difference was observed 
in either condition (p = 0.881 and p = 0.735, re-
spectively) between groups. Kaplan- Meier plots 
of DFS and OS age groups are shown in Figures 
1 and 2.

Discussion

Breast cancer is one of the most common can-
cers worldwide, and the incidence of breast cancer 
is increasing every year20. When looking at the in-
cidence of breast cancer by geographical distribu-
tion, the age of the diagnosis was between 45-50 
years old in the Asian countries, while in West-
ern countries, the age range of 55-60 years is the 
highest age of diagnosis21. Owing to the increase 
in the elderly population, the number of elderly 
patients with breast cancer is also gradually in-
creasing. In Turkey, the incidence of breast cancer 
has been shown to peak in the age group of 45-49 
years (17%)22. Incidence rate gradually decreases 
to 7.6% at 65-69 years old and increases again to 
10% over 70 years old21. In our study, when includ-
ing breast cancer patients of all ages, 13.2% of the 
patients were under 40 years old, 11.8% were 70 
years old and over, and 7% were between 65-69 
years old. 

There was a difference in surgical treatment 
between the groups in this study, and mastecto-
my rates were higher in the elderly age group. 
Breast-conserving surgery (BCS) is known to 
provide local control similar to mastectomy, and 
in 2013, the St. Gallen Consensus meeting stated 
that extensive surgery does not provide better local 
control23. High rates of mastectomy in the elderly 
age group may be related to sociocultural factors 
and patients’ willingness to less for BCS. In addi-
tion, surgeons’ less encouragement for mastectomy 
in patients in this age group may have been effec-
tive. The literature shows that mastectomy rates 
for breast cancer are higher in patients younger 
than 40 years24. In our series, the higher rate of 
NAC treatment of the young age group may have 
contributed to the higher BCS rate. The overall 
mastectomy rate is 59.2% (102 patients), which 
is similar to the rate of 60.7% in the multicenter 
study of 20,000 patients published by Özmen et 
al25 in Turkey.

Compared with elderly patients, young patients 
generally have different molecular subtypes with 
more aggressive biological features, poor progno-
ses, and later stages. This suggests that the dis-
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ease’s pathogenesis in young patients is different 
from that in older patients26. On the other hand, for 
the elderly patient group, multiple comorbid condi-
tions, reduced tolerability of systemic therapy, and 
sometimes potential overtreatment make standard 
treatment management difficult27,28. Elderly cancer 
patients without comorbidities have been shown 
to have significantly better survival than patients 
with moderate/severe comorbidities29. So, elderly 
patients require therapeutic strategies adapted to 
their individual risk profile. In this study, the dis-
ease’s stage, grade, and survival were not differ-
ent between both groups, and only the young age 
group had tumors with higher Ki67 levels. There 
was no significant difference in the development 
of metastasis or local relapse between the two age 
groups (p = 0.782). 

A few studies30,31 have shown that the rates of 
luminal B and TNG subtypes in young patients 
are significantly higher than in elderly patients. In 
our study, in accordance with the literature, Lu-
minal B tumors were found to be higher in the 
young age group, but TNG tumors were higher 
in the elderly age group. While total ER-positive 
tumors accounted for 81%, this rate was 83.1% 

in the young age group and 79.4% in the elderly 
group. PR-positive tumors accounted for 66.3% of 
the total number of patients, while in the elderly 
age group, this percentage was 60.7%, and in the 
younger age group was 74%. Only 2 patients had 
ER-negative/PR-positive tumors, and both were of 
the young age group. In a study based on a large 
number of breast cancer cases from the SEER da-
tabase, ER-PR+ patients were more likely to be 
younger than 40 years. It has been mentioned that 
this finding may be related to younger, menstruat-
ing women’s higher estrogen levels, which down-
grade ER expression32. Lambertini et al33 showed 
that the risk of developing luminal breast cancer 
is associated with a 25% reduction in women who 
have given birth, while the results are inconsistent 
for the TNG patient group. Li et al34 showed that 
giving birth at an age less than 45 years was as-
sociated with a reduced risk of developing TNG 
cancer. In contrast, some other studies showed that 
parity and lactation are not related. In this study, 
reproductive factors were statistically significantly 
different between the two groups and parity was 
associated with cancer development regardless of 
molecular subtype.

Figure 1. Disease-free survival analysis by age groups.
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Takeuchi et al35 analyzed nine cohort studies, 
evaluated six reproductive factors, and showed 
that giving birth to more children reduced the 
incidence of breast cancer in the postmenopausal 
period. A prospective study36 evaluating breast 
cancer risk factors before and after the age of 40 
years showed that young women develop tumors 
with less favorable prognostic factors; however, 
the relationship of reproductive factors, such as 
the first age of birth, parity, and menarche with 
breast cancer is similar regardless of the age. 
This study revealed that early menarche and the 
number of births were associated with the risk 
of breast cancer in a multiple regression anal-
ysis. High mammographic density is known to 
increase the risk of breast cancer; women with 
breast tissue density ≥ 75% have a 4-5 times 
higher risk than those with dense breasts below 
5%37,38. Likewise, an increased BMI is a well-de-
fined risk factor for the development of breast 
cancer in postmenopausal women because of 

the aromatization of androgens into estrogens39. 
Studies40-43 have shown that breast density is 
associated with breast cancer risk factors, such 
as age, reproductive factors, and BMI, and the 
effect of breast density may increase or decrease 
according to the presence of these factors. Stud-
ies40 have shown that women with a greater num-
ber of children and younger age of their first 
child’s birth have more favorable breast densi-
ty patterns, which may explain the decrease in 
the risk of later breast cancer. In this study, the 
young age group had significantly dense breast 
tissue, and the elderly group had a higher num-
ber of obese patients. Nevertheless, the analysis 
of multiple regressions showed that the number 
of children, not dense breast tissue and obesity, 
is associated with breast cancer by age. How-
ever, the relationship between other risk factors 
and breast density of patients was not evaluated.

In the United States, DCIS accounts for 20% 
of all newly diagnosed breast cancers14. Özmen et 

Figure 2. Overall survival analysis by age groups.
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al23 showed that DCIS rates in Turkey account for 
5% of all patients diagnosed with breast cancer. In 
our study, DCIS rates were found to be reasonably 
low. This situation may be due to the age group 
with the highest incidence of breast cancer was not 
included in the study. In addition, patients under 
40 years old and over 70 years old are not included 
in the screening programs, and the elderly patient 
group may be less willing to participate in regular 
check-ups. 

According to the GLOBOCAN data, there 
is a more significant variation in breast cancer 
death rates worldwide than incidence rates in 
young women, indicating a significant disparity 
in breast cancer deaths in women younger than 
40 years of age across countries and regions40. In 
countries with a higher level of human develop-
ment, the incidence rate and prevalence of early 
detection increase, but the mortality rate de-
creases21. Among regions, there are only minor 
differences in known breast cancer risk factors 
for young women, and those factors are known 
to be less effective for this age group44. Even 
within the same country, mortality and incidence 
rates can change. According to the same data, 
the incidence rates vary more in older women 
than the mortality rates. Delayed diagnosis due 
to missing screening mammograms and present-
ing with a mass, especially in young patients, 
has been accepted as a poor prognosis factor. 
However, the same risk is also valid for elderly 
patients excluded from screening programs. In 
our study, the advanced stage diagnosis rates of 
the patients did not differ between the two age 
groups, but it was limiting that the study did not 
include inoperable patients.

When systemic treatment was evaluated be-
tween groups, only 5 patients in the young age 
group did not receive chemotherapy, and 3 of them 
were DCIS, and the other two patients were stage 
1 and 2 luminal A patients. In contrast, the rate of 
chemotherapy was lower in the elderly age group. 
However, no difference was observed in survival 
rates between both groups. In total, 68 (89.5%) 
patients in the younger age group and 86 (80.4%) 
patients in the elderly age group received radio-
therapy, and no statistically significant difference 
was observed (p = 0.097).

This study has some limitations. Our findings 
are the results of a single tertiary care center, 
limiting the generalizability of the findings. As 
this study was a retrospective study, information 
was obtained from patient file records or imag-
ing reports, and the small number of patients 

limits the power to detect differences between 
groups.

Conclusions 

Women with premenopausal or postmeno-
pausal breast cancer are known to have at least 
one breast cancer risk factor. Many established 
breast cancer risk factors are used in clinical risk 
prediction models, but the proportion of breast 
cancers explained by these factors is unknown, 
and the models are general risk models developed 
in specific countries. More research is required to 
examine the risk factors, differences in surviv-
al and mortality, and the factors affecting these 
younger and older breast cancer patients, which 
may be considered riskier for diagnosis and treat-
ment planning. 

Acknowledgments
The authors gratefully acknowledge Best Edit& Proof (www.
besteditproof.com) for English Language Editing. 

Authors’ Contributions 
SKE: Concept and design of the work and protocol, statisti-
cal analysis, and paper draft.
EÇÇ, EA, NÖ: Data acquisition, the paper’s conception, 
draft, and critical review. 
AA, ÖT; TE: Critical review, approval of the final version 
of the manuscript.

Conflicts of Interest

The authors declare no conflict of interest. 

Funding Sources 
This research received no specific grant from any funding 
agency in the public, commercial, or not-for-profit sectors.

ORCID ID
Saliha Karagöz Eren, ORCID: https://orcid.org/0000-0003-
4114-6578
Alaettin Arslan, ORCID: https://orcid.org/0000-0002-1321-
3465
Emine Çağla Çalışkan, ORCID: https://orcid.org/0000-
0001-9224-0279
Ebru Akay, ORCID: https://orcid.org/0000-0003-1190-1800
Nail Özhan, ORCID: https://orcid.org/0000-0002-7159-6521
Ömer Topuz, ORCID: https://orcid.org/0000-0001-8086-4682
Tamer Ertan, ORCID: https://orcid.org/0000-0003-3721-
2253. 



S.K. Eren, A. Arslan, E.Ç. Çalışkan, E. Akay, N. Özhan, Ö. Topuz, T. Ertan

2236

References

  1) Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre 
LA, Jemal A. Global cancer statistics 2018: GLOB-
OCAN estimates of incidence and mortality world-
wide for 36 cancers in 185 countries. CA Cancer J 
Clin 2018; 68: 394-424. 

  2) Howlader N, Noone AM, Krapcho M, Miller D, Brest 
A, Yu M, Ruhl J, Tatalovich Z, Mariotto A, Lewis DR, 
Chen HS, Feuer EJ, Cronin KA (eds). SEER Can-
cer Statistics Review, 1975-2016, National Cancer 
Institute. Bethesda, MD.

  3) Anders CK, Johnson R, Litton J, Phillips M, Bleyer 
A, et al. Breast cancer before age 40 years. Semin 
Oncol 2009; 36: 237-249. 

  4) Coughlin SS. Epidemiology of Breast Cancer in 
Women. Adv Exp Med Biol 2019; 1152: 9-29.

  5) McPherson K, Steel C, Dixon JM. ABC of breast 
diseases: breast cancer—epidemiology, risk fac-
tors, and genetics. BMJ 2000; 321: 624.

  6) La Torre G, De Carlo I, Sestili C, Cocchiara RA, Lia 
L, Di Bella O, Cianfanelli S, D’Egidio V, Mancino M, 
Palmeri V, De Luca A, Frusone F, Aceti V, Amabile 
MI, Cardi M, Backhaus I, Mannocci A, Monti M. 
Non-adherence to Mediterranean diet and syner-
gy with lifestyle habits in the occurrence of breast 
cancer: a case-control study in Italy. Eur Rev Med 
Pharmacol Sci; 2021; 25: 4535-4539

  7) Fredholm H, Magnusson K, Lindström LS, Gar-
mo H, Fält SE, Lindman H, Bergh J, Holmberg L, 
Pontén F, Frisell J, Fredriksson I. Long-term out-
come in young women with breast cancer: a popu-
lation-based study. Breast Cancer Res Treat 2016; 
160: 131-143.

  8) Diab SG, Elledge RM, Clark GM. Tumor character-
istics and clinical outcome of elderly women with 
breast cancer. J Natl Cancer Inst 2000; 92: 550-
556.

  9) Yancik R, Ries LG, Yates JW. Breast cancer in ag-
ing women. A population-based study of contrasts 
in stage, surgery, and survival. Cancer 1989; 63: 
976-981. 

 10) Singh R, Hellman S, Heimann R. The natural his-
tory of breast carcinoma in the elderly: implications 
for screening and treatment. Cancer 2004; 100: 
1807-1813. 

 11) Wildiers H, Van Calster B, van de Poll-Franse LV, 
Hendrickx W, Røislien J, Smeets A, Paridaens R, 
Deraedt K, Leunen K, Weltens C, Van Huffel S, 
Christiaens MR, Neven P. Relationship between 
age and axillary lymph node involvement in women 
with breast cancer. J Clin Oncol 2009; 27: 2931-
2937. 

 12) Anderson WF, Rosenberg PS, Prat A, Perou CM, 
Sherman ME. How many etiological subtypes of 
breast cancer: two, three, four, or more? J Natl 
Cancer Inst 2014; 106: dju165. 

 13) Britton JA, Gammon MD, Schoenberg JB, Stan-
ford JL, Coates RJ, Swanson CA, Potischman N, 
Malone KE, Brogan DJ, Daling JR, Brinton LA. 
Risk of breast cancer classified by joint estrogen 

receptor and progesterone receptor status among 
women 20-44 years of age. Am J Epidemiol 2002; 
156: 507-516. 

 14) Kwan ML, Kushi LH, Weltzien E, Maring B, Kutner 
SE, Fulton RS, Lee MM, Ambrosone CB, Caan BJ. 
Epidemiology of breast cancer subtypes in two pro-
spective cohort studies of breast cancer survivors. 
Breast Cancer Res 2009; 11: R31. 

 15) Li H, Sun X, Miller E, Wang Q, Tao P, Liu L, Zhao Y, 
Wang M, Qi Y, Li J. BMI, reproductive factors, and 
breast cancer molecular subtypes: A case-control 
study and meta-analysis. J Epidemiol 2017; 27: 
143-151. 

 16) Islami F, Liu Y, Jemal A, Zhou J, Weiderpass E, 
Colditz G, Boffetta P, Weiss M. Breastfeeding and 
breast cancer risk by receptor status--a systemat-
ic review and meta-analysis. Ann Oncol 2015; 26: 
2398-2407. 

 17) Anderson KN, Schwab RB, Martinez ME. Repro-
ductive risk factors and breast cancer subtypes: a 
review of the literature. Breast Cancer Res Treat 
2014; 144: 1-10. 

 18) Sickles EA, D’Orsi CJ, Bassett LW. ACR BI-RADS® 
Mammography. In: ACR BI-RADS® Atlas, Breast 
Imaging Reporting and Data System. Reston, VA, 
American College of Radiology; 2013. 

 19) Amin M, Edge S, Greene F. AJCC (American Joint 
Committee on Cancer) Cancer Staging Manual. 8th 
ed. Chicago, IL: Springer; 2018.

 20) Siegel RL, Miller KD, Jemal A. Cancer statistics. CA 
Cancer J Clin 2016; 66: 7-30. 

 21) Goodarzi E, Beiranvand R, Naemi H, Rahimi Por-
danjani S, Khazaei Z. Geographical distribution 
incidence and mortality of breast cancer and its 
relationship with the Human Development Index 
(HDI): an ecology study in 2018 WCRJ 2020; 7: 
e1468

 22) Özmen V. Breast Cancer in Turkey: Clinical and 
Histopathological Characteristics (Analysis of 
13.240 Patients). J Breast Health 2014; 10: 98-105.  
23) Senn HJ. St. Gallen consensus 2013: optimiz-
ing and personalizing primary curative therapy of 
breast cancer worldwide. Breast Care (Base) 2013; 
8: 101

 24) Lazow SP, Riba L, Alapati A, James TA. Compari-
son of breast-conserving therapy vs mastectomy in 
women under age 40: National trends and potential 
survival implications. Breast J 2019; 25: 578-584. 

 25) Özmen V, Özmen T, Doğru V. Breast Cancer in 
Turkey; An Analysis of 20.000 Patients with Breast 
Cancer. Eur J Breast Health 2019; 15: 141-146. 

 26) Cai S, Zuo W, Lu X, Gou Z, Zhou Y, Liu P, Pan Y, 
Chen S. The Prognostic Impact of Age at Diagno-
sis Upon Breast Cancer of Different Immunohisto-
chemical Subtypes: A Surveillance, Epidemiology, 
and End Results (SEER) Population-Based Analy-
sis. Front Oncol 2020; 10: 1729. 

 27) Markopoulos C, van de Water W. Older patients 
with breast cancer: is there bias in the treatment 
they receive? Ther Adv Med Oncol 2012; 4: 321-
327. 



Breast cancer in young-elderly patients

2237

 28) Gosain R, Pollock Y, Jain D. Age-related Disparity: 
Breast Cancer in the Elderly. Curr Oncol Rep 2016; 
18: 69. 

 29) Fiorica F, Stefanelli A, Fisichella R, Tirelli U, Ber-
retta M. Comorbidity assessment and radiotherapy 
in elderly cancer patients. Eur Rev Med Pharmacol 
Sci 2012; 16: 1605-1606.

 30) Collins LC, Marotti JD, Gelber S, Cole K, Ruddy 
K, Kereakoglow S, Brachtel EF, Schapira L, Come 
SE, Winer EP, Partridge AH. Pathologic features 
and molecular phenotype by patient age in a large 
cohort of young women with breast cancer. Breast 
Cancer Res Treat 2012; 131: 1061-1066. 

 31) Tang J, Wu CC, Xie ZM, Luo RZ, Yang MT. Compar-
ison of Clinical Features and Treatment Outcome 
of Breast Cancers in Young and Elderly Chinese 
Patients. Breast Care (Basel) 2011; 6: 435-440. 

 32) Özgüzer A, Ertan Özgüzer G. The smallest subtype 
in the SEER Database: estrogen receptor-nega-
tive progesterone receptor-positive breast cancer. 
WCRJ. 2021; 8: e1848 

 33) Lambertini M, Santoro L, Del Mastro L, Nguyen 
B, Livraghi L, Ugolini D, et al. Reproductive be-
haviors and risk of developing breast cancer ac-
cording to tumor subtype: A systematic review and 
meta-analysis of epidemiological studies. Cancer 
Treat Rev. 2016; 49: 65-76. 

 34) Li CI, Beaber EF, Tang MT, Porter PL, Daling JR, 
Malone KE. Reproductive factors and risk of estro-
gen receptor-positive, triple-negative, and HER2-
neu overexpressing breast cancer among women 
20-44 years of age. Breast Cancer Res Treat 2013; 
137: 579-587. 

 35) Takeuchi T, Kitamura Y, Sobue T, Utada M, Oza-
sa K, Sugawara Y, Tsuji I, Hori M, Sawada N, 
Tsugane S, Koyanagi YN, Ito H, Wang C, Tama-
koshi A, Wada K, Nagata C, Shimazu T, Mizoue T, 
Matsuo K, Naito M, Tanaka K, Inoue M; Research 
Group for the Development, Evaluation of Cancer 
Prevention Strategies in Japan. Impact of repro-
ductive factors on breast cancer incidence: Pooled 
analysis of nine cohort studies in Japan. Cancer 
Med 2021; 10: 2153-2163. 

 36) Warner ET, Colditz GA, Palmer JR, Partridge AH, 
Rosner BA, Tamimi RM. Reproductive factors and 
risk of premenopausal breast cancer by age at di-
agnosis: are there differences before and after age 
40? Breast Cancer Res Treat 2013; 142: 165-175. 

 37) Shin J, Lee JE, Ko HY, Nguyen TL, Nam SJ, Hopper 
JL, Song YM. Association between mammographic 
density and tumor marker-defined breast cancer 
subtypes: a case-control study. Eur J Cancer Prev 
2018; 27: 239-247. 

 38) McCormack VA, dos Santos Silva I. Breast densi-
ty and parenchymal patterns as markers of breast 
cancer risk: a meta-analysis. Cancer Epidemiol 
Biomarkers Prev 2006; 15: 1159-1169. 

 39) Chen Y, Liu L, Zhou Q, Imam MU, Cai J, Wang Y, 
Qi M, et al. Body mass index had different effects 
on premenopausal and postmenopausal breast 
cancer risks: a dose-response meta-analysis with 
3,318,796 subjects from 31 cohort studies. BMC 
Public Health 2017; 17: 936. 

 40) Yaghjyan L, Colditz GA, Rosner B, Bertrand KA, 
Tamimi RM. Reproductive factors related to child-
bearing and mammographic breast density. Breast 
Cancer Res Treat 2016; 158: 351-359. 

 41) Andersen ZJ, Baker JL, Behrmann K, Vejborg I, 
Sørensen TI, Lynge E. Birth weight, childhood body 
mass index, and height in relation to mammograph-
ic density and breast cancer: a register-based co-
hort study. Breast Cancer Res 2014; 16: R4. 

 42) Maskarinec G, Dartois L, Delaloge S, Hopper J, 
Clavel-Chapelon F, Baglietto L. Tumor characteris-
tics and family history in relation to mammographic 
density and breast cancer: The French E3N cohort. 
Cancer Epidemiol 2017; 49: 156-160. 

 43) Woolcott CG, Koga K, Conroy SM, Byrne C, Nagata 
C, Ursin G, Vachon CM, Yaffe MJ, Pagano I, Mas-
karinec G. Mammographic density, parity and age 
at first birth, and risk of breast cancer: an analysis 
of four case-control studies. Breast Cancer Res 
Treat 2012; 132:1 163-1171. 

 44) Sopik V. International variation in breast cancer 
incidence and mortality in young women. Breast 
Cancer Res Treat 2021; 186: 497-507. 


