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Abstract
AIM: To investigate the age differences in the risk factors, clinicopathological characteristics and patterns of treatment of female breast cancer patients. 

[bookmark: _GoBack]METHODS: Seven thousand one hundred and fifty-two women with primary breast cancer from the Hong Kong breast cancer registry were recruited after receiving patients’ consent, they were asked to complete standardized questionnaires which captured their sociodemographic characteristics and risk factors associated with breast cancer development. Among them, clinicopathological data and patterns of treatment were further collected from medical records of 5523 patients with invasive breast cancers. Patients were divided into two groups according to the age at diagnosis: younger (< 40 years old) vs older patients (≥ 40 years old) for subsequent analyses.

RESULTS: Analysis on the sociodemographic characteristics and exposure to risk factors were performed on 7152 women with primary breast cancer and the results revealed that younger patients were more likely to have unhealthy lifestyles; these include a lack of exercise (85.4% vs 73.2%, P < 0.001), having high stress in life (46.1% vs 35.5%, P < 0.001), having dairy/meat-rich diets (20.2% vs 12.9%, P < 0.001), having alcohol drinking habit (7.7% vs 5.2%, P = 0.002). Younger patients were also more likely to have hormone-related risk factors including nulliparity (43.3% vs 17.8%, P < 0.001) and an early age at menarche (20.7% vs 13.2%, P< 0.001). Analyses on clinicopathological characteristics and patterns of treatment were performed on 5523 women diagnosed with invasive breast cancer. The invasive tumours in younger patients showed more aggressive pathological features (such as having a higher percentage of grade 3 histology (45.7% vs 36.5%, P < 0.001), having a higher proportion of tumours with lymphovascular invasion (39.6% vs 33.2%, P = 0.003), and having multifocal disease (15.7% vs 10.3%, P < 0.001); they received different patterns of treatment than their older counterparts.

CONCLUSION: Younger patients in Hong Kong are more likely to encounter risk factors associated with breast cancer development and have more aggressive tumours than their older counterparts. 

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: We conducted this study to investigate the age differences in the risk factors associated with breast cancer development of female breast cancer patients in Hong Kong. Further, among patients with invasive cancers, we compared the clinicopathological characteristics and the treatments received between these two groups of patients. Younger patients in Hong Kong were found to be more likely to encounter risk factors associated with breast cancer development and have more aggressive tumours than their older counterparts. Based on the current findings, we will conduct further research to evaluate the impact of age at diagnosis on the outcomes of the disease.

Yeo W, Lee HM, Chan A, Chan EYY, Chan MCM, Chan KW, Chan SWW, Cheung FY, Cheung PSY, Choi PHK, Chor JSY, Foo WWL, Kwan WH, Law SCK, Li LPK, Tsang JWH, Tung Y, Wong LLS, Wong TT, Yau CC, Yau TK, Zee BCY. Risk factors and natural history of breast cancer in younger Chinese women. World J Clin Oncol 2014; In press

INTRODUCTION
Breast cancer has been the most frequent cancer affecting women in Hong Kong since 1993. Female breast cancer cases diagnosed in Hong Kong has more than doubled from 1152 in 1993 to 3014 in 2010. In 2010, breast cancer comprised of 24.1% of all cancers among women and was the third leading cause of cancer death in women[1]. On average, about 8 women in Hong Kong were diagnosed with breast cancer every day. The median age at diagnosis among breast cancer patients was 53, compared to that of age of 61 in the United States[2], 61 in Australia[3] and 53 in Singapore[4]. 
Breast cancer is an age-related disease and increasing age is the single most important risk factor after female gender[5]. In Hong Kong, the age-specific incidence rates for female with invasive breast cancer increased drastically after the age of 40. However, 8.9% of the cases in Hong Kong were diagnosed before the age of 40 in 2010[1], which was higher than that in Australia (aged below 40) (5.6%)[6] and the United Kingdom (aged below 40) (4.2%)[7], while the reported figure for US patients diagnosed younger before age 45 was 11.4%[8]. 
It has been reported that risk factors for early onset breast cancer differ from those for postmenopausal breast cancer. Risk factors identified for premenopausal breast cancer include positive family history, high energy (caloric) intake, sedentary lifestyle, early age at menarche, heavy alcohol consumption and a high intake of red meat, while for postmenopausal breast cancer, high body mass index is identified as a risk factor. On the other hand, intense physical activity has been associated with a decreased breast cancer risk in premenopausal women[9].
Although breast cancer in young patients is relatively uncommon, it represents a substantial clinical problem. Extensive researches have been carried out to study the differences in the pathological features of the tumours between younger and older patients. When compared to older patients, it has been suggested that invasive breast cancer in young women has a higher proportion with more aggressive features; these include presence of lymphovascular invasion, Grade 3 histology, extensive intraductal component, presence of necrosis, over-expression of the HER-2 oncogene and absence of estrogen receptor. Irrespective of the pathological differences, younger patients were also found to have poorer prognosis, with different treatment outcome and survival pattern, when compared with their older counterparts[10]. Younger patients were more likely to recur both locoregionally and distantly[11]. Survival rates were also found to be relatively lower for younger women when adjusted for the histologic subtypes and stages[9]. 
Although the differences in the sociodemographic characteristics, risk factors associated with breast cancer development, clinicopathological characteristics and patterns of treatment among breast cancer women in different ages have been studied extensively worldwide, only two studies were conducted to study the differences in the clinicopathological characteristics and patterns of treatment between the younger and older breast cancer patients in Hong Kong[12,13]. These latter two studies have reported that younger patients were more likely to be diagnosed at more advanced cancer stage, had higher pathological grade, more nodal involvement and presence of lymphovascular permeation; at the same time, a higher proportion of them underwent breast conservation surgery and reconstructive surgery. However, neither has focused on the differences in the sociodemographic characteristics and the risk factors associated with breast cancer development[12,13]. Further, these studies recruited patients at a single hospital only, and as such the data might not reflect the overall clinical pattern of breast cancer in Hong Kong.
Thus, using the data from Hong Kong Breast Cancer Registry, we conducted this study to investigate the differences in the sociodemographic characteristics and risk factors associated with breast cancer development between younger female breast cancer patients and their older counterparts in Hong Kong. Further, among patients with invasive cancers, we compared the clinicopathological characteristics and the treatments received between these two groups of patients.

MATERIALS AND METHODS
Seven thousand one hundred and fifty-two consecutive Chinese women with primary breast cancer, recruited during the period of February 2008 to April 2012, from the Hong Kong breast cancer registry (HKBCR) were studied. The HKBCR recruited breast cancer patients, regardless of the year of their diagnosis, from 35 centres including both private clinics/hospitals and public hospitals in Hong Kong. Among these women, 4320 (60.4%) were recruited from public hospitals. Ethics approvals for collecting patients’ data for the HKBCR were obtained from the respective institutional review boards of each participating hospital. The overall study consists of 2 parts: Study 1 and Study 2 (Figure 1). All registrants participated in Study 1 upon voluntary written consent; they were asked to complete standardized questionnaires which captured their sociodemographic characteristics data and the risk factors associated with breast cancer development. Among these 7152 patients, 5523 patients with confirmed invasive breast cancers participated in Study 2. The clinicopathological data, including method of first detection, clinical presentation for self-detected cancers, cancer stage, tumour histological type, grade, tumour size, presence of lymphovascular invasion, nodal status, breast cancer biological markers including estrogen receptor (ER), progesterone receptor (PR) and the human epidermal growth factor receptor 2 (HER2) receptor statuses, and the treatments received were further collected for these 5 523 patients from their medical records. Patients were arbitrarily divided into two groups according to age at diagnosis: younger (< 40 years old) vs older patients (≥ 40 years old) for subsequent analyses.

Statistical analysis
The Chi-square test was used to evaluate differences in categorical variables between the different age groups. T-test was used to evaluate the differences in the continuous variable between the two groups of patients. Median test, a non-parametric test, was used where assumptions for parametric tests were not met. A P-value < 0.05 was considered to be statistically significant. All statistical analyses were performed using SPSS software version 19.0 (SPSS Inc., Chicago, IL, United States).

RESULTS
Sociodemographic characteristics
Table 1 summarizes the sociodemographic characteristics of the patient cohort. Although population-based breast screening is not conducted in Hong Kong, Table 1 also provides information on patients’ self-initiated breast screening habits. The age at diagnosis ranged from 18.8 to 101.4 years. Majority (71.0%) of the women was diagnosed in the age group of 40-59 years old, with a mean age ± SD of 50.1 ± 10.4 years and a median age of 48.8 years. Around half (40.5%) of the patients were premenopausal women. 1008 (14.1%) of the patients were categorized as younger patients while 6144 (85.9%) were categorized as older patients. Younger patients were found to be more educated (education level at matriculation or above) (45.5% vs 19.4%, P < 0.001). As expected, more younger patients were engaged in an occupation before cancer diagnosis (80.8% vs 56.0%, P < 0.001) and thus had higher monthly household income (≥ US$3, 750: 50.5% vs 34.6%, P < 0.001) than their older counterparts. In addition, younger patients were also found to have higher rates of breast self-examination (66.2% vs 60.3%, P = 0.001) and clinical breast examination (61.6% vs 56.0%, P = 0.004).

Risk factors associated with breast cancer development
The associated risk factors within the patient cohort are summarized in Table 2. The proportions having positive family history was significantly higher in younger patients (17.7% vs 14.5%, P = 0.010). A significantly higher proportion of younger patients did not have enough exercise (< 3 h/wk) (85.4% vs 73.2%, P < 0.001). Compared to their older counterparts, they also had a significantly higher proportion of having high level of stress (> 50% of time) (46.1% vs 35.5%, P < 0.001), having diets rich in meat/dairy products (20.2% vs 12.9%, P<0.001), and having alcohol drinking habit (7.7% vs 5.2%, P=0.002). In addition, a significantly higher proportion of younger patients had an early age at menarche (< 12 years old) (20.7% vs 13.2%, P < 0.001) and were nulliparious (43.3% vs 17.8%, P < 0.001). On the other hand, a significantly higher proportion of younger patients who bore children had breastfed their children (46.3% vs 40.9%, P = 0.023). Overweight or obesity was more common in older patients (23.9% vs 38.2%, P < 0.001). 

Clinicopathological data of patients with invasive cancers
Table 3 summarizes the differences in the clinicopathological characteristics of the invasive tumours between the two groups of patients. Most (90.5%) of the patients self-detected their cancers but a higher proportion of younger patients self-detected their cancers than the older patients (94.1% vs 90.3%, P = 0.001). Except for a higher proportion of younger patients having nipple discharge as the presenting symptom (5.1% vs 3.0%, P = 0.012), younger and older patients did not show any differences in their presentation symptoms and the duration of symptoms prior to the first medical consultation. A significantly higher proportion of younger patients were diagnosed with early stage cancer (Stage I-IIB) (88.2% vs 83.0%, P = 0.001). Although younger patients tended to have smaller tumour sizes (median tumour size: 1.90 cm vs 2.00 cm, P = 0.065) and negative axillary nodal status (59.4% vs 61.9%, P = 0.075), these tumours usually exhibited more aggressive features. Younger patients had a higher percentage of grade 3 histology (45.7% vs 36.5%, P < 0.001) and a higher proportion of tumours with lymphovascular invasion (39.6% vs 33.2%, P = 0.003). A higher proportion of younger patients had presence of multifocal disease (15.7% vs 10.3%, P < 0.001). On the other hand, the two groups of patients did not show any significant differences in hormone receptor status (ER and PR), as well as the HER2 status. The proportions of patients having triple negative biological subtype (ER-PR-HER2-) were also not significantly different between the two groups of patients. 

Treatments for patients with invasive cancers
Table 4 summarizes the treatments received by the patients. Younger patients were significantly more likely to undergo breast conserving surgery (46.1% vs 34.3%, P < 0.001), reconstruction after mastectomy (35.7% vs 11.7%, P<0.001), and sentinel node biopsy (32.2% vs 28.7%, P = 0.014). Younger patients were significantly more likely to receive radiotherapy (72.0% vs 66.2%, P = 0.002), however, such difference was not observed after adjusted for the type of surgery they received. A higher proportion of younger patients received chemotherapy; specifically, statistical significance were observed in stages I and IIB patients (Stage I: 59.2% vs 39.7%, P < 0.001; Stage IIB: 100.0% vs 91.1%, P < 0.001). However, younger patients were less likely to receive endocrine therapy (68.7% vs 74.2%, P = 0.003).

DISCUSSION
This is the first comprehensive study to describe the differences in the sociodemographic characteristics, risk factors associated with breast cancer development, cancer characteristics and patterns of treatment among female breast cancer patients of different ages in Hong Kong. Around one-seventh (14.1%) of the patients were of younger age (aged < 40 years), which was higher than 8.7% recorded by the Hong Kong Cancer Registry[1], reflecting a higher percentage of younger patients having participated in this voluntary study. This figure is also relatively higher than that reported from other areas of the world[6-8].
This study revealed that among patients in Hong Kong, younger patients were more likely to be exposed to risk factors associated with breast cancer development. These included unhealthy lifestyles, such as a lack of exercise, having high stress in life, taking dairy/meat-rich diets and having alcohol drinking habit. They were also more likely to be associated with hormone-related risk factors such as nulliparity, not having breastfeeding experience and having an early age at menarche. Younger patients also had higher proportions with positive family history and these results were in line with those found in studies from other areas of the world[9,14-23]. Combinations of these risk factors might have increased the risks of early onset breast cancer in Hong Kong. Differences in the clinicopathological characteristics and patterns of treatment were also found between younger and older patients.
This study uses the age of 40 as the cut-offs for younger patients. Although most studies categorized women age less than 35 in the “younger” age group, Zhou et al[10] found that women “35 to 40 years of age or younger” defined a group of patients in which age was an independent risk factor associated with high rates of recurrence. The age cut-off in this study is arbitrarily set at 40 years because it has been shown that in Hong Kong women, the risk of having breast cancer after the age of 40 years is significantly increased[1]. 
Although no population-based breast cancer screening policy exists, younger females in Hong Kong are more aware of breast health than their older counterparts, which can be reflected by their regular self-initiated breast screening habits (both breast self-examination and clinical breast examination) and this might explain why younger patients were more likely to be diagnosed at earlier stages. Despite that, invasive tumours in younger patients showed more aggressive features with a higher proportion having higher grade tumours, presence of lymphovascular invasion, and tumours being multifocal; these are similar to previous report on local Chinese women which included a smaller number of patients[13]. Between the younger and older patient population, there was no difference in the hormone receptor status, and these results were slightly different from those found in other reports from western and Asian populations[18,24-33]. More frequently, younger women were found to have breast cancer with negative endocrine receptors than the older women[18,19,24,25,28,30-32]. In China, a study conducted in 2012 revealed that younger patients were found to have larger tumours, higher metastatic lymph node rates and higher positivity rates for HER2 overexpression than older patients, while older patients were less likely to be negative for estrogen and progesterone receptors[34].
In the present study, due to the young age at diagnosis and the relatively smaller tumour size, younger patients were more likely to undergo breast conserving surgery. This is associated with a higher rate of breast radiotherapy. Previous reports have described a more aggressive therapeutic strategy with the use of chemotherapy for younger patients in an attempt to optimize the outcome[11,29]. This study concurs with these reports and shows that younger patients with early stage breast cancer had a significantly higher percentage receiving chemotherapy. For patients with more advanced stage disease (stages III and IV), the differences in the rate of using chemotherapy did not reach statistical significance. It has to be noted that chemotherapy can cause age-specific problems such as infertility, bone loss and changes in sexual function and physical appearance, which are of great concerns to younger patients. Thus, whilst aiming to improve the prognosis of these patients with various anticancer therapies, considerations have to be made on treatment-related long term morbidities[35,36].
There have been conflicting reports on young age at diagnosis in breast cancer patients in relation to associated risk factors for breast cancer development, cancer characteristics and prognosis[11,37]. Gene expression profile was suggested to be a powerful predictor of disease outcome in young patients with breast cancer, but age per se was not an independent prognostic factor[38]. However, gene expression profile and outcomes of the disease were not studied in this study, and further research has to be carried out to evaluate the effects of age at diagnosis on the survival outcomes in this group of patients. 
Although data from a large number of breast cancer patients are described in this study, several limitations do exist. One of the limitations is that breast cancer in Hong Kong is not a statutory notifiable disease. Although the Hong Kong Cancer Registry captures the incidence and mortality rates for all types of cancers every year, detailed information on breast cancer patients, such as the exposure of risk factors, clinicopathological data etc, were not fully captured. The HKBCR provides a more comprehensive data collection system capturing detailed information on breast cancer cases with patients’ consent. Nevertheless, the respondents of HKBCR are usually a self-selected group, patients who agreed to participate in the registry are likely to be more health conscious when compared to the non-respondents. In addition, since the HKBCR collects registrants’ data by asking them to fill out standardized questionnaires, it is likely that the proportions of older patients and those with difficulty in filling out questionnaires (such as those with advanced disease or recurrent disease) maybe under-represented in the HKBCR. As a result, data on patients who had worse prognosis may have been under-estimated. Another limitation is that since questionnaires were used, data on patients’ stress and nutritional aspects before cancer diagnosis could not be objectively assessed and were only based on patients’ subjective impression.
In conclusion, this study shows that in Hong Kong, there are differences in the sociodemographics characteristics and associated risk factors for breast cancer development in younger vs older breast cancer patients. Further, among those with invasive breast cancers, the clinicopathological characteristics and patterns of treatment between younger and older breast cancer patients vary. A higher proportion of younger women is more likely to be exposed to various breast cancer risk factors and since breast cancer has become the most common cancer among Hong Kong women, efforts have to be made to educate women to undertake primary preventive measures against the development of breast cancer with respective to modifiable factors, for example, leading an active lifestyle and modifying diets. In addition, secondary preventive measures should be considered to enable early detection of breast cancer by increasing breast cancer awareness and conducting prompt breast assessments as clinically indicated. Younger patients were found to have more aggressive tumours than their older counterparts and further research will be conducted to evaluate the impact of age at diagnosis on the outcome of diseases. 
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COMMENTS
Background
Breast cancer has been the most frequent cancer affecting women in Hong Kong since 1993. It has been reported that risk factors for early onset breast cancer differ from those for postmenopausal breast cancer. To date, only two studies were conducted to address the differences in the clinicopathological characteristics and patterns of treatment between the younger and older breast cancer patients in Hong Kong, and the findings have been limited by small sample size. 

Research frontiers
Using the data from Hong Kong breast cancer registry, we conducted this study to investigate the differences in the sociodemographic characteristics and risk factors associated with breast cancer development between younger female breast cancer patients and their older counterparts in Hong Kong. Further, among patients with invasive cancers, we compared the clinicopathological characteristics and the treatments received between these two groups of patients.

Innovations and breakthroughs
Analysis on the sociodemographic characteristics and exposure to risk factors were performed on 7152 women with primary breast cancer. Younger female breast cancer patients in Hong Kong were found to be more likely to encounter risk factors associated with breast cancer development and have more aggressive tumours than their older counterparts.

Applications 
Based on the current findings, we will conduct further research to evaluate the impact of age at diagnosis on the outcomes of the disease.

Peer review
An excellent review of the current status of breast cancer in Hong Kong. The data are used correctly, the methodology is sound and conclusions adequate. The paper represents significant contribution to this field.
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Figure 1 Patients included in the two studies. Study 1: Sociodemographic characteristic and exposure to risk factors analysis; Study 2: Clinicopathological and patterns of treatment analysis.



Table 1 Sociodemographics and breast screening habits of the total patient cohort (n = 7152)
	
	
	< 40 yr 
(n = 1008)
	≥ 40 yr
(n = 6144)
	P value

	
	n (%)
	n (%)
	

	Age
	
	
	

	
	< 20
	1 
	(0.0)
	
	--

	
	20-29
	84 
	(1.2)
	
	

	
	30-39
	923 
	(12.9)
	
	

	
	40-49
	
	2 978 
	(41.6)
	

	
	50-59
	
	2 102 
	(29.4)
	

	
	60-69
	
	698 
	(9.8)
	

	
	70-79
	
	268 
	(3.7)
	

	
	80+
	
	98 
	(1.4)
	

	
	
	
	

	Education level
	
	
	

	
	No schooling
	4 
	(0.4)
	344 
	(5.7)
	χ2 = 473.730, bP < 0.001

	
	Primary
	47 
	(4.7)
	1 544 
	(25.5)
	

	
	Secondary
	488 
	(49.3)
	2 986 
	(49.4)
	

	
	Matriculation
	133 
	(13.4)
	425 
	(7.0)
	

	
	Undergraduate/postgraduate
	318 
	(32.1)
	748 
	(12.4)
	

	
	
	
	
	

	Occupation
	
	
	

	
	Professional/Clerical
	608 
	(63.0)
	1 845 
	(31.0)
	χ2=412.754, bP<0.001

	
	Non-clerical/Labor
	126 
	(13.1)
	1 298 
	(21.8)
	

	
	Self-employed
	45
	(4.7)
	190 
	(3.2)
	

	
	Housewife
	170 
	(17.6)
	2 043 
	(34.3)
	

	
	Retired/Unemployed
	16 
	(1.7)
	585 
	(9.8)
	

	
	
	
	
	

	Monthly household income
	
	
	

	
	< HK$10000
	77 
	(10.4)
	837 
	(22.5)
	χ2=88.503, bP<0.001

	
	HK$10000-29999
	290 
	(39.1)
	1 591 
	(42.8)
	

	
	≥ HK$30000
	375 
	(50.5)
	1 287 
	(34.6)
	

	
	
	
	
	

	Breast screening habits
	
	
	

	
	Breast self examination
	
	
	

	
	
	Never
	332 
	(33.8)
	2 359 
	(39.7)
	χ2=13.136, bP=0.001

	
	
	Occasional
	428 
	(43.6)
	2 295 
	(38.6)
	

	
	
	Monthly
	222 
	(22.6)
	1 288 
	(21.7)
	

	
	Clinical breast examination
	
	
	

	
	
	Never
	380 
	(38.5)
	2 625 
	(44.1)
	χ2 = 10.934, bP = 0.004

	
	
	Occasional
	132 
	(13.4)
	718 
	(12.1)
	

	
	
	Regular1
	476 
	(48.2)
	2 611 
	(43.9)
	

	
	Mammogram
	
	
	

	
	
	Never
	--
	3 929 
	(66.1)
	--

	
	
	Occasional
	--
	554 
	(9.3)
	

	
	
	Regular1
	--
	1 463 
	(24.6)
	

	
	Ultrasound
	
	
	

	
	
	Never
	--
	4 029 
	(70.3)
	--

	
	
	Occasional
	--
	520 
	(9.1)
	

	
	
	Regular1
	--
	1 179 
	(20.6)
	


1Regular means having breast examinations annually, or once every 2-3 years.

Table 2 Associated risk factors for breast cancer development in the total patient population (n = 7152) 
	
	
	< 40 yr 
(n = 1008)
	≥ 40 yr
(n = 6144)
	P value

	
	n (%)
	n (%)
	

	Family history of breast cancer
	
	
	

	
	Yes
	178 
	(17.7)
	891 
	(14.5)
	χ2 = 6.788, aP = 0.010

	
	No
	830 
	(82.3)
	5 253 
	(85.5)
	

	Lifestyle-related risk factors
	
	
	

	Lack of exercise (< 3h/wk)
	
	
	

	
	Yes
	861 
	(85.4)
	4 497 
	(73.2)
	χ2 = 68.848, bP < 0.001

	
	No
	147 
	(14.6)
	1 647 
	(26.8)
	

	High level of stress (> 50% of time)
	
	
	

	
	Yes
	465 
	(46.1)
	2 179 
	(35.5)
	χ2 = 42.272, aP < 0.001

	
	No
	543 
	(53.9)
	3 965 
	(64.5)
	

	Being overweight/obese (BMI ≥ 23.0)
	
	
	

	
	Yes
	241 
	(23.9)
	2 344 
	(38.2)
	χ2 = 76.104, bP < 0.001

	
	No
	767 
	(76.1)
	3 800 
	(61.8)
	

	Diet rich in meat / dairy products
	
	
	

	
	Yes
	204 
	(20.2)
	791 
	(12.9)
	χ2 = 39.205, bP < 0.001

	
	No
	804 
	(79.8)
	5 353 
	(87.1)
	

	Frequently night shifts
	
	
	

	
	Yes
	81 
	(11.4)
	285 
	(9.3)
	χ2 = 2.958, P = 0.091

	
	No
	632 
	(88.6)
	2 796 
	(90.7)
	

	Alcohol drinking habit
	
	
	
	
	

	
	Yes
	77
	(7.7)
	316
	(5.2)
	χ2 = 10.008, bP = 0.002

	
	No
	925
	(92.3)
	5 747
	(94.8)
	

	Hormone-related risk factors
	
	
	

	Breastfeeding
	
	
	

	
	Yes
	226
	(46.3)
	1 933
	(40.9)
	χ2 = 5.249, aP = 0.023

	
	No
	262
	(53.7)
	2 788 
	(59.1)
	

	Nulliparity
	
	
	

	
	Yes
	381
	(43.3)
	1 042 
	(17.8)
	χ2 = 297.601, bP < 0.001

	
	No
	499
	(56.7)
	4 805 
	(82.2)
	

	First live birth age after 35
	
	
	

	
	Yes
	21
	(4.3)
	238 
	(5.1)
	χ2 = 0.630, P = 0.514

	
	No
	469
	(95.7)
	4 420 
	(94.9)
	

	Early menarche (< 12 years old)
	
	
	

	
	Yes
	197
	(20.7)
	759 
	(13.2)
	χ2 = 37.243, bP < 0.001

	
	No
	755
	(79.3)
	4 982 
	(86.8)
	

	Use of hormone replacement therapy
	
	
	

	
	Yes
	5
	(8.1)
	376 
	(11.7)
	χ2 = 0.778, P = 0.546

	
	No
	57
	(91.9)
	2 841 
	(88.3)
	


Table 3 Differences in the pathological characteristics of patients with invasive breast tumours (n = 5523) 
	
	
	< 40 yr 
(n = 706)
	≥ 40 yr
(n = 4 817)
	P value

	
	n 
	(%)
	n 
	(%)
	

	Method of detection
	
	
	

	
	Self-detected
	589 
	(94.1)
	3 962
	(90.3)
	χ2 = 9.513, bP = 0.001

	
	Screen-detected1
	37 
	(5.9)
	427
	(9.7)
	

	
	
	
	
	

	Presenting symptoms (for self-detected cancers)
	
	
	

	
	Lump
	553 
	(93.9)
	3 729 
	(94.1)
	χ2 = 0.049, P = 0.780

	
	Pain
	29 
	(4.9)
	173 
	(4.4)
	χ2 = 0.375, P = 0.521

	
	Nipple discharge
	30 
	(5.1)
	118 
	(3.0)
	χ2 = 7.291, aP = 0.012

	
	Nipple retraction
	5 
	(0.8)
	75 
	(1.9)
	χ2 = 3.237, P = 0.090

	
	Skin change
	3 
	(0.5)
	37 
	(0.9)
	χ2 = 1.061, P = 0.475

	
	Axillary node
	5 
	(0.8)
	23 
	(0.6)
	NA2

	
	Asymmetry
	2 
	(0.3)
	11 
	(0.3)
	NA2

	
	
	
	
	

	Duration of onset of symptoms (for self-detected cancers)
	
	
	

	
	< 1 mo
	93 
	(39.9)
	536 
	(39.6)
	χ2 = 0.466, P = 0.926

	
	1 – 3 mo
	90 
	(38.6)
	515 
	(38.1)
	

	
	4 – 12 mo
	33 
	(14.2)
	212 
	(15.7)
	

	
	> 12 mo
	17 
	(7.3)
	89 
	(6.6)
	

	
	
	
	
	

	Cancer stage
	
	
	

	
	Early stage (Stage I-IIB)
	603 
	(88.2)
	3 900 
	(83.0)
	χ2 = 11.490, bP = 0.001

	
	Advanced stage (Stage IIIA –IV)
	81 
	(11.8)
	797 
	(17.0)
	

	
	
	
	

	Tumour size4
	
	
	

	
	Mean ± SD (cm)
	2.15±1.30
	2.24±1.49
	T = -1.514, P = 0.130

	
	Median (cm)3
	1.90
	2.00
	P = 0.065

	
	IQR (cm)
	1.40 – 2.70
	1.40 – 2.80
	--

	
	
	
	
	

	
	≤ 2.0cm
	361 
	(55.4)
	2 283 
	(51.5)
	χ2 = 3.407, P = 0.071

	
	> 2.00cm
	291 
	(44.6)
	2 150 
	(48.5)
	

	
	
	
	

	Bloom & Richardson grade4
	
	
	

	
	1
	80 
	(12.9)
	806 
	(19.2)
	χ2 = 24.682, bP < 0.001

	
	2
	258 
	(41.5)
	1 865 
	(44.3)
	

	
	3
	284 
	(45.7)
	1 537 
	(36.5)
	

	
	
	
	

	Lymphovascular invasion4
	229 
	(39.6)
	1 336 
	(33.2)
	χ2 = 8.972, bP = 0.003

	
	
	
	
	
	

	Disease4
	
	
	

	
	Multifocality
	104
	(15.7)
	463 
	(10.3)
	χ2 = 17.472, bP < 0.001

	
	Multicentricity
	21
	(3.2)
	120 
	(2.7)
	χ2 = 0.597, P = 0.442

	
	
	
	
	

	Estrogen receptor + ve (ER+)4
	481 
	(75.0)
	3 389 
	(75.6)
	χ2 = 0.100, P = 0.768

	Progesterone receptor +ve (PR+)4
	400 
	(62.7)
	2 836 
	(63.5)
	χ2 = 0.162, P = 0.693

	Human Epidermal Growth Factor Receptor 2 +ve (HER2+)4
	151 
	(28.5)
	970 
	(26.8)
	χ2 = 0.728, P = 0.402

	Triple negative subtype4
	74 
	(14.0)
	450 
	(12.5)
	χ2 = 1.000, P = 0.327

	
	
	
	
	

	Nodal status (no. of positive nodes)4
	
	
	

	
	0
	409 
	(61.9)
	2 680 
	(59.4)
	χ2 = 6.908, P = 0.075

	
	1-3
	184 
	(27.8)
	1 198 
	(26.6)
	

	
	4-9
	44 
	(6.7)
	420 
	(9.3)
	

	
	10+
	24 
	(3.6)
	212
	(4.7)
	


1Screen-detected includes monthly self-exam, clinical breast exam (routine checkups), mammography or ultrasound screening; 2Chi-square test was not available due to the small number of patients; 3Mann-Whitney U test was used; 4227 patients underwent neoadjuvant therapy and did not have pathology reports, thus had missing values for these parameters: tumour size, Bloom and Richardson grade, presence of lymphovascular invasion, multifocality, multicentricity, endocrine receptor status, human epidermal growth factor receptor 2 status, and nodal status.

Table 4 Treatments received by patients with invasive breast tumours (n = 5 523) 
	
	 < 40 yr 
(n = 706)
	≥ 40 yr
(n = 4 817)
	P value

	
	n (%)
	n (%)
	

	Surgery
	
	
	

	
	Breast conserving surgery
	324 
	(46.1)
	1 638 
	(34.3)
	χ2 = 36.921, bP < 0.001

	
	Mastectomy
	379 
	(53.9)
	3 135 
	(65.7)
	

	Reconstruction
	
	
	

	
	Yes
	135
	(35.7)
	367 
	(11.7)
	χ2 = 158.189, bP < 0.001

	
	No
	243 
	(64.3)
	2 762 
	(88.3)
	

	Nodal Surgery
	
	
	
	

	
	Sentinel node biopsy (SNB)
	222 
	(32.2)
	1 351 
	(28.7)
	χ2 = 8.496, aP = 0.014

	
	Axillary dissection (AD)
	336 
	(48.7)
	2 572 
	(54.6)
	

	
	SNB+AD
	132 
	(19.1)
	787 
	(16.7)
	

	
	
	
	

	Chemotherapy
	
	
	

	
	Stage I
	151 
	(59.2)
	633 
	(39.7)
	χ2 = 34.433, bP < 0.001

	
	Stage IIA
	210 
	(88.6)
	1 291 
	(83.8)
	χ2 = 3.572, P = 0.067

	
	Stage IIB
	97 
	(100.0)
	631 
	(91.1)
	χ2 = 9.417, bP < 0.001

	
	Stage III
	72 
	(98.6)
	664 
	(93.7)
	NA1

	
	Stage IV
	8 
	(100.0)
	69 
	(89.6)
	NA1

	
	
	
	

	Radiotherapy (overall)
	
	
	

	
	All patients
	496 
	(72.0)
	3 106 
	(66.2)
	χ2 = 9.189, bP = 0.002

	
	BCS patients
	306 
	(96.2)
	1 522 
	(95.4)
	χ2 = 0.460, P = 0.556

	
	MTX patients
	190 
	(51.6)
	1 564
	(51.2)
	χ2 = 0.027, P = 0.912

	Irradiated regions (overall)
	
	
	

	
	Breast ± regional lymph nodes
	187
	(60.1)
	998 
	(46.0)
	χ2 = 21.859, bP < 0.001

	
	Chest wall ± regional lymph nodes
	124 
	(39.9)
	1 173 
	(54.0)
	

	
	
	
	

	Endocrine therapy
	477 
	(68.7)
	3 496 
	(74.2)
	χ2 = 9.206, bP = 0.003

	
	
	
	
	
	

	Targeted therapy
	59 
	(8.6)
	339 
	(7.2)
	χ2 = 1.682, P = 0.211


12-test was not available due to the small number of patients.
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