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Purpose
Rates of women with breast cancer have increased rapidly in recent years in Vietnam, with
over 10,000 new patients contracting the disease every year. This study was conducted to
identify demographic, reproductive and lifestyle risk factors for breast cancer in Vietnam.
Materials and Methods
Breast density, demographic, reproductive and lifestyle data of 269 women with breast cancer and 519 age-matched controls were collected in the two largest oncology hospitals in
Vietnam (one in the north and one in the south). Baseline differences between cases and
controls in all women, premenopausal and postmenopausal women were assessed using
chi-squared tests and independent t tests. Conditional logistic regression was used to derive
odds ratios (OR) for factors that had statistically significant associations with breast cancer.
Results
Vietnamese women with breast cancer were significantly more likely to have a breast density
> 75% (OR, 1.7), be younger than 14 years at first menstrual period (OR, 2.2), be postmenopausal (OR, 2.0), have less than three pregnancies (OR, 2.1), and have less than two
babies (OR, 1.7). High breast density (OR, 1.6), early age at first menstrual period (OR, 2.6),
low number of pregnancies (OR, 2.3), hormone use (OR, 1.8), and no physical activities (OR,
2.2) were significantly associated with breast cancer among premenopausal women, while
breast density (OR, 2.0), age at first menstrual period (OR, 1.8), number of pregnancies
(OR, 2.3), and number of live births (OR, 2.4) were the risk factors for postmenopausal
women.
Conclusion
Breast density, age at first menarche, menopause status, number of pregnancies, number
of babies born, hormone use and physical activities were significantly associated with breast
cancer in Vietnamese women.

Introduction
Breast cancer affected 1.7 million women worldwide in
2012 [1]. In low-income countries such as Vietnam, breast
cancer was traditionally found to have a low incidence rate
(less than 20 per 100,000 women) compared with Westernized populations [2], but recently reported increases demand

990

Key words
Breast neoplasms, Risk factors, Case-control studies,
Demography, Reproductive behaviour, Life style

attention. For example, in 2012 over 10,000 cases of female
breast cancer were diagnosed in Vietnam, which is a 30%
increase compared with 10 years ago [3]. At the time of writing, breast cancer was the most common cancer amongst
women in Vietnam.
In response to this increase in breast cancer incidence, the
Vietnamese government is promoting breast self-examination as a method of breast cancer screening. However,
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focused primary prevention is significantly hindered by limited data pertaining to risk factors associated with the disease. While demographic, reproductive and lifestyle factors
linked to breast cancer are reasonably well understood in
developed countries [4], the relevance of these parameters to
Vietnamese women is much less understood. Two previous
studies relating to breast cancer in Vietnam exist. The first,
which focused only on BRCA mutations, found an insignificant association between genetic profiles and breast cancer
due to low BRCA positivity in Vietnam [5]. The second
investigation did not find any association of breast cancer
with body mass index (BMI), age of menarche, total months
of lactation, and family history of breast cancer [6]; however,
this sample included only premenopausal women in Vietnam and China, which limited its scope in general and
specifically its relevance to Vietnam. Other potentially
important agents such as breast density and lifestyle parameters have been under-explored. Therefore, this study was
conducted to explore the association of breast density,
demographic, reproductive and lifestyle factors with female
breast cancer in Vietnam.

Materials and Methods
Ethical approval was obtained from the Research Ethics
Board of the University of Sydney, the Biomedical Research
Board of Ethics at the University of Medicine and Pharmacy
in Ho Chi Minh City and site permission from two hospitals
involved in this study.
1. Data collection
A prospective study was conducted in the two largest
cities of Vietnam, Ha Noi (National Cancer Hospital) and Ho
Chi Minh City (Oncology Hospital) in 2015. These hospitals
are the main cancer centers providing screening and treatment services for residents in the two regions.
Participants were recruited from X-ray departments.
Women who came for mammography either for screening or
diagnostic purposes were invited to participate in the study
and informed consent was obtained from the participants.
Data collected for each woman included a self-administered
questionnaire and a radiology report. For each cancer case,
we selected one to two controls matched on a single year of
age to the cases. Cancer cases were defined as women diagnosed with breast cancer that was biopsy confirmed, while
controls were women who did not have breast cancer based
on negative breast clinician and radiology reports. Females
with a prior history of breast cancer who received cancer

treatment or women with a breast biopsy of unknown outcome were excluded. Overall, there were 283 cancers and 527
controls fulfilling these criteria (138 cancer cases and 276 controls from the Vietnam National Cancer Hospital in Hanoi;
145 cancer cases and 251 controls from the Oncology Hospital in Ho Chi Minh City). The ages of cases ranged from 27
to 74 years and Kinh ethnicity accounted for 97% of the participants.
The epidemiological data used in this study were gathered
from three sources: a clinical mammographic assessment
form completed by a radiologist, a pathologist’s report if a
biopsy test was undertaken and a self-administered questionnaire completed by the participant. The questionnaire
was developed based on Canadian and Australian studies
that focused on well-known risk factors of breast cancer
related to demographic, reproductive and lifestyle information [7,8].
2. Study variables
Breast density, which represents the amount of fibro-glandular tissues on the mammograms, was assessed using
Breast Imaging-Reporting and Data System (BI-RADS) scores
from the radiology report as follows: BI-RADS 1, mostly fatty
breast (0%-24% dense); BI-RADS 2, scattered fibroglandular
breast (25%-50% dense); BI-RADS 3, heterogeneously dense
breast (51%-75% dense); BI-RADS 4, extremely dense breast
(76%-100% dense). The BI-RADS fourth edition [9] was used
was in line with clinical practice in Vietnam.
The information collected from the women who completed
questionnaires included age, height and weight (BMI=weight in kg/[height in meters]2), residency, age at menarche,
age at menopause, age at having first child, age at having last
child, number of pregnancies, number of babies born, and
how many months on average individuals had breastfed
each of their children. Women were defined as postmenopausal if they did not have menstrual periods within the previous 12 months. Women with bilateral oophorectomy or
hysterectomy were also considered to be postmenopausal.
Family history of breast cancer was established if they had a
mother, sister or daughter (first degree) or a relative (second
degree) ever diagnosed with breast cancer. Participants were
also asked about their hormone use (hormone replacement
therapy and daily oral contraceptive). A positive response
for alcohol consumption and smoking was identified when
participants reported having ever consumed at least 125 mL
of wine, 250 mL of beer or 30 mL of spirits per week in a
6-month period or smoked a cigarette at least once a day over
a 3-month period.
Physical activity questions were designed to estimate how
many minutes per week were spent in light (e.g., walking),
moderate (e.g., swimming and badminton) and vigorous
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Table 1. Distribution of cases and controls of all women
No. (%)a)
Factor
Age
Mean±SD (yr)
Breast density (%)
 75
> 75
Height (cm)
Mean±SD
< 155
 155
Weight (kg)
Mean±SD
 54
> 54
BMI
Mean±SD
< 23
 23
Age at first menstrual period (yr)
Mean±SD
< 14
 14
Menopause status
Pre
Post
Age at menopause
Mean±SD
< 50
 50
Age at first birth (yr)
Mean±SD
< 23
23-29
 30
Age at last birth (yr)
Mean±SD
< 30
 30
No. of pregnancies
Mean±SD
<3
3
No. of babies born
Mean±SD
<2
2
No. of months of breast feeding
Mean±SD
< 15
 15
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Case
(n=269, 34.1%)

Control
(n=519, 65.9%)

p-valueb)

49.2±9.7

48.8±8.5

0.37

181 (67.2)
88 (32.8)

382 (73.6)
137 (26.4)

0.04

154.2±5.3
138 (51.3)
131 (48.7)

154.0±5.5
268 (51.6)
251 (48.4)

0.70
0.93

54.1±8.2
144 (53.4)
125 (46.6)

53.8±7.7
288 (55.5)
231 (44.5)

0.60
0.56

22.8±3.1
146 (54.3)
123 (45.7)

22.6±2.9
303 (58.3)
216 (41.7)

0.60
0.29

15.3±2.0
58 (22)
205 (78)

15.6±2.0
58 (11.4)
453 (88.6)

0.04
< 0.001

121 (45.1)
148 (54.9)

324 (62.5)
195 (37.5)

< 0.001

48.6±4.8
74 (50.3)
74 (49.7)

49.1±4.8
84 (43.3)
111 (56.7)

0.38
0.20

24.5±4.4
99 (36.9)
136 (50.8)
33 (12.3)

23.9±4.5
234 (45.5)
229 (44.5)
51 (10)

0.09
0.08

30.3±5.5
124 (46.4)
144 (53.6)

30.1±5.3
251 (48.8)
263 (51.2)

0.65
0.55

3.1±2.0
119 (44.4)
149 (55.6)

3.7±2.0
144 (28)
370 (72)

< 0.001
< 0.001

2.1±1.3
73 (27.3)
195 (72.7)

2.4±1.3
91 (17.7)
423 (82.3)

0.001
0.002

15.0±6.4
131 (48.9)
137 (51.1)

15.1±6.1
238 (46.4)
276 (53.6)

0.79
0.53

Unadjusted OR

Adjusted OR

(95% CI)c)

(95% CI)d)

1.0 (reference)
1.7 (1.3-2.4)*

1.0 (reference)
1.5 (1.1-2.2)*

1.0 (reference)
1.0 (0.8-1.4)

1.0 (reference)
1.1 (0.8-1.5)

1.0 (reference)
1.2 (0.9-1.6)

2.2 (1.5-3.3)*
1.0 (reference)

2.1 (1.4-3.2)*
1.0 (reference)

1.0 (reference)
2.0 (1.5-2.7)*

1.0 (reference)
2.5 (1.8-3.4)*

1.3 (0.9-2.0)
1.0 (reference)

1.0 (reference)
1.4 (1.0-2.0)
1.5 (0.9-2.5)

1.0 (reference)
1.1 (0.8-1.5)

2.1 (1.5-2.8)*
1.0 (reference)

2.2 (1.6-3.0)*
1.0 (reference)

1.7 (1.2-2.5)*
1.0 (reference)

1.0 (0.6-1.5)
1.0 (reference)

1.1 (0.8-1.5)
1.0 (reference)
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Table 1. Continued
No. (%)a)
Factor
Hormone use
No
Yes
Family history of breast cancer
No
1st degree
2nd degree
Smoking
No
Yes
Alcohol drinking
No
Yes
Soy drinking
< 1 Cup per day
 1 Cup per day
Coffee drinking
< 1 Cup per day
 1 Cup per day
Vegetable consumption (servings)
1
2-3
4
Physical activities
No (inactive)
Yes (insufficient and sufficient)

Unadjusted OR

Adjusted OR

(95% CI)c)

(95% CI)d)

Case
(n=269, 34.1%)

Control
(n=519, 65.9%)

p-valueb)

190 (70.5)
79 (29.5)

385 (74.1)
134 (25.9)

0.40

1.0 (reference)
1.2 (0.8-1.7)

252 (93.7)
6 (2.2)
11 (4.1)

485 (93.4)
22 (4.3)
12 (2.3)

0.14

1.0 (reference)
0.5 (0.2-1.3)
1.8 (0.8-4.1)

265 (98.5)
4 (1.5)

509 (98.1)
10 (1.9)

0.66

0.8 (0.2-2.5)
1.0 (reference)

268 (99.6)
1 (0.4)

515 (99.2)
4 (0.8)

0.51

1.0 (reference)
0.5 (0.05-4.3)

227 (84.4)
42 (15.6)

449 (86.5)
70 (13.5)

0.46

1.0 (reference)
1.2 (0.7-1.8)

224 (83.1)
45 (16.9)

457 (88)
62 (12)

0.09

1.0 (reference)
1.5 (0.9-2.4)

32 (11.9)
144 (53.5)
93 (34.6)

44 (8.5)
313 (60.3)
162 (31.2)

0.16

1.0 (reference)
0.6 (0.4-1.1)
0.8 (0.4-1.4)

27 (10.1)
242 (89.9)

41 (7.9)
478 (92.1)

0.35

1.3 (0.7-2.3)
1.0 (reference)

OR, odds ratio; CI, confidence interval; SD, standard deviation; BMI, body mass index. *Statistically significant (p < 0.05).
a)
Number of participants (%), b)Obtained from t test for continuous variables and chi-squared test for categorical variables,
c)
Unadjusted OR (95% CI)—obtained from binary logistic regression, d)Multivariable adjusted OR (95% CI)—obtained from
multiple logistic regression.

activities (e.g., weight-lifting, aerobics, gardening, and farming). Activity level classification followed the Active Australia Survey where: inactive indicates not engaged in any
physical activity during the preceding month; insufficient
indicates spending less than 150 minutes per week doing
physical activities; sufficient indicates spending  150 minutes per week exercising [exercise time=walking time+moderate activity time+(2vigorous activity time)] [10].
Short questions regarding diet about were also included.
Specifically, women were asked to report the frequency of
drinking soy and coffee over the last 12 months and rate their
daily servings of vegetables (1 serving=one-half cup of
cooked vegetables or one cup of salad or vegetables).

3. Statistical methods
The statistical methods used in this study were primarily
as described in a similar study of an Asian population [11].
Baseline differences in the features of women with and without breast cancer were assessed using the chi-squared test
for categorical variables and an independent t test for continuous variables. For continuous variables (age, age at
menarche, age at menopause, BMI, age at having first child,
age at having last child, number of pregnancies, number of
babies born, number of months in breast feeding), we used
an optimal cut-off point obtained from a receiver operating
characteristic (ROC) curves with area under the curve values
above 0.5 (the highest diagnostic accuracy point closest to the
upper left corner of the ROC curve) to allocate these variables
VOLUME 49 NUMBER 4 October 2017
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Table 2. Distribution of cases and controls of pre-menopausal women
Pre-menopausal women
a)

Factor

Age
Mean±SD (yr)
Breast density (%)
 75
> 75
Height (cm)
Mean±SD
< 155
 155
Weight (kg)
Mean±SD
 54
> 54
BMI
Mean±SD
< 23
 23
Age at first menstrual period (yr)
Mean±SD
< 14
 14
Age at first birth (yr)
Mean±SD
< 23
23-29
 30
Age at last birth (yr)
Mean±SD
< 30
 30
No. of pregnancies
Mean±SD
<3
3
No. of babies born
Mean±SD
<2
2
No. of months of breast feeding
Mean±SD
< 15
 15
Hormone use
No
Yes
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No. (%)
Case
(n=121, 27.2%)

Control
(n=324, 72.8%)

p-valueb)

43.3±7.2

43.1±6.8

0.72

67 (55.4)
54 (44.6)

212 (65.4)
112 (34.6)

0.04

154.7±5.4
56 (46.3)
65 (53.7)

154.6±5.6
151 (46.6)
173 (53.4)

0.95
0.95

54.2±8.2
69 (57)
52 (43)

54.0±7.9
180 (55.6)
144 (44.4)

0.80
0.78

22.6±3.0
70 (57.5)
51 (42.5)

22.5±3.0
199 (61.4)
125 (38.6)

0.83
0.46

15.1±1.8
27 (22.7)
89 (77.3)

15.5±1.9
32 (10.1)
285 (89.9)

0.06
0.001

23.8±3.8
49 (39.1)
63 (50)
14 (10.9)

23.6±4.3
151 (46.7)
147 (45.4)
26 (7.9)

0.80
0.32

29.5±5.2
64 (50.5)
62 (49.5)

29.4±5.3
173 (53.3)
151 (46.7)

0.90
0.61

2.9±1.8
64 (51.2)
62 (48.8)

3.4±1.8
103 (31.8)
221 (68.2)

0.005
< 0.001

2.0±1.0
30 (24)
96 (76)

2.1±0.9
62 (19.1)
262 (80.9)

0.12
0.26

15.9±6.0
52 (41.3)
74 (58.7)

15.4±6.2
135 (41.8)
189 (58.2)

0.48
0.93

75 (62.2)
46 (37.8)

244 (75.2)
80 (24.8)

0.02

Unadjusted OR
c)

Adjusted OR

(95% CI)

(95% CI)d)

1.0 (reference)
1.6 (1.1-2.3)*

1.0 (reference)
1.2 (0.6-2.2)

1.0 (reference)
1.0 (0.7-1.5)

1.0 (reference)
0.9 (0.6-1.4)

1.0 (reference)
1.2 (0.8-1.8)

2.6 (1.5-4.5)*
1.0 (reference)

2.3 (1.2-4.6)*
1.0 (reference)

1.0 (reference)
1.3 (0.8-2.1)
1.6 (0.7-3.5)

1.0 (reference)
1.1 (0.7-1.7)

2.3 (1.5-3.6)*
1.0 (reference)

2.6 (1.6-4.4)*
1.0 (reference)

1.3 (0.8-2.2)
1.0 (reference)

1.0 (0.6-1.5)
1.0 (reference)
1.0 (reference)
1.8 (1.1-3.0)*

1.0 (reference)
2.3 (1.3-3.9)*
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Table 2. Continued
Pre-menopausal women
a)

Factor

Family history of breast cancer
No
1st degree
2nd degree
Smoking
No
Yes
Alcohol drinking
No
Yes
Soy drinking
< 1 Cup per day
 1 Cup per day
Coffee drinking
< 1 Cup per day
 1 Cup per day
Vegetable consumption (servings)
1
2-3
4
Physical activities
No (inactive)
Yes (insufficient and sufficient)

No. (%)

Unadjusted OR

Case
(n=121, 27.2%)

Control
(n=324, 72.8%)

p-valueb)

112 (92.5)
3 (2.5)
6 (5)

304 (93.8)
13 (4)
7 (2.2)

0.22

1.0 (reference)
0.6 (0.2-2.3)
2.3 (0.8-7.1)

120 (99.2)
1 (0.8)

317 (97.8)
7 (2.2)

0.35

1.0 (reference)
0.4 (0.05-3.1)

121 (100)
0 (0)

323 (99.7)
1 (0.3)

0.54

1.0 (reference)
0.7 (0.7-0.8)

106 (87.6)
15 (12.4)

283 (87.3)
41 (12.7)

0.99

1.0 (reference)
1.0 (0.5-2.0)

98 (81.1)
23 (18.9)

285 (87.9)
39 (12.1)

0.11

1.0 (reference)
1.7 (0.9-3.2)

15 (12.8)
69 (57.4)
37 (29.8)

26 (8)
191 (59)
107 (33)

0.38

1.0 (reference)
0.6 (0.3-1.3)
0.6 (0.2-1.3)

20 (6.2)
304 (93.8)

0.04

2.2 (1.0-4.9)*
1.0 (reference)

15 (12.4)
106 (87.6)

c)

(95% CI)

Adjusted OR
(95% CI)d)

2.6 (0.8-8.0)
1.0 (reference)

OR, odds ratio; CI, confidence interval; SD, standard deviation; BMI, body mass index. *Statistically significant (p < 0.05).
a)
Number of participants (%), b)Obtained from t test for continuous variables and chi-squared test for categorical variables,
c)
Unadjusted OR (95% CI)—obtained from binary logistic regression, d)Multivariable adjusted OR (95% CI)—obtained from
multiple logistic regression.

into two groups: above or below the cut-off point [12]. The
independent effects of univariate risk factors for breast cancer were evaluated using conditional logistic regression.
Multivariate conditional logistic regression was used to derive adjusted risk estimates for factors significantly linked
with breast cancer upon univariate analysis [13]. A forward
sequential method was used to identify and remove confounders and non-significant variables from the model. Risk
estimates are presented as odds ratios (OR). This analytic
procedure was applied for all women, then stratified by
menopausal status. Due to the low number of participants
from other ethnicities (3%), we excluded eight control and
fourteen cases from the data analysis.
p-values were based on two-tailed tests, and a p < 0.05 was
considered to be significant. Data were analyzed using the
IBM SPSS statistical software package ver. 22 (IBM Corp.,
Armonk, NY).

Results
The distribution of cases and controls for all women, premenopausal and postmenopausal women are presented in
Tables 1-3. The average age was 49.2 for cancer cases and 48.8
for controls (p=0.37). Premenopausal cancer women had an
average age of 43.3 years old, while postmenopausal women
diagnosed with breast cancer had a mean age of 55.2 years
old. There were no significant differences in ages between
cases and controls in either premenopausal (p=0.72) or postmenopausal women (p=0.65).
1. All women
When compared with controls, a significantly increased
risk of breast cancer was observed for women with high
VOLUME 49 NUMBER 4 October 2017
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Table 3. Distribution of cases and controls of post-menopausal women
No. (%)a)
Factor
Age
Mean±SD (yr)
Breast density (%)
 75
> 75
Height (cm)
Mean±SD
< 155
 155
Weight (kg)
Mean±SD
 54
> 54
BMI
Mean±SD
< 23
 23
Age at first menstrual period (yr)
Mean±SD
< 14
 14
Age at menopause (yr)
Mean±SD
< 50
 50
Age at first birth (yr)
Mean±SD
< 23
23-29
 30
Age at last birth (yr)
Mean±SD
< 30
 30
No. of pregnancies
Mean±SD
<3
3
No. of babies born
Mean±SD
<2
2
No. of months of breast feeding
Mean±SD
< 15
 15
Hormone use
No
Yes
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Case
(n=148, 43.1%)

Control
(n=195, 56.9%)

p-valueb)

55.2±7.5

55.5±6.5

0.65

114 (76.9)
34 (23.1)

170 (87.1)
25 (12.9)

0.01

153.7±5.3
82 (55.5)
66 (44.5)

153.0±5.0
117 (60.1)
78 (39.9)

0.18
0.39

54.1±8.2
75 (50.3)
73 (49.7)

53.5±7.3
108 (55.4)
87 (44.6)

0.51
0.35

22.9±3.2
76 (51.7)
72 (48.3)

22.8±2.8
104 (53.2)
91 (46.8)

0.86
0.79

15.4±2.2
31 (21.4)
116 (78.6)

15.8±2.1
26 (13.2)
168 (86.8)

0.15
0.04

48.6±4.8
74 (50.3)
74 (49.7)

49.0±4.9
84 (43.3)
111 (56.7)

0.38
0.20

25.1±4.9
50 (34.9)
73 (51.6)
19 (13.5)

24.3±4.8
83 (43.5)
82 (42.9)
25 (13.6)

0.15
0.28

31.1±5.7
60 (42.9)
82 (57.1)

31.3±5.1
78 (41.3)
112 (58.7)

0.66
0.79

3.3±2.2
55 (38.8)
87 (61.2)

4.2±2.2
41 (21.6)
149 (78.4)

< 0.001
0.001

2.2±1.5
43 (30.1)
99 (69.9)

2.9±1.7
29 (15.5)
161 (84.5)

< 0.001
0.001

14.3 ±6.7
79 (55.6)
63 (44.4)

14.7±6.1
103 (54.1)
87 (45.9)

0.51
0.79

115 (78)
33 (22)

141 (71.9)
54 (28.1)

0.28

Unadjusted OR

Adjusted OR

(95% CI)c)

(95% CI)d)

1.0 (reference)
2.0 (1.2-3.6)*

1.0 (reference)
1.9 (1.0-3.4)*

1.0 (reference)
1.2 (0.8-1.9)

1.0 (reference)
1.2 (0.8-1.9)

1.0 (reference)
1.1 (0.7-1.6)

1.8 (1.0-3.2)*
1.0 (reference)

1.7 (0.9-3.1)
1.0 (reference)

1.3 (0.9 - 2.0)
1.0 (reference)

1.0 (reference)
1.5 (0.9-2.4)
1.2 (0.6-2.5)

1.0 (reference)
0.9 (0.6-1.5)

2.3 (1.4-3.7)*
1.0 (reference)

2.3 (1.4-3.7)*
1.0 (reference)

2.4 (1.4-4.0)*
1.0 (reference)

1.5 (0.8-2.9)
1.0 (reference)

1.1 (0.7-1.7)
1.0 (reference)
1.0 (reference)
0.7 (0.4-1.3)
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Table 3. Continued
No. (%)a)
Factor
Family history of breast cancer
No
1st degree
2nd degree
Smoking
No
Yes
Alcohol drinking
No
Yes
Soy drinking
< 1 Cup per day
 1 Cup per day
Coffee drinking
< 1 Cup per day
 1 Cup per day
Vegetable consumption (servings)
1
2-3
4
Physical activities
No (inactive)
Yes (insufficient and sufficient)

Unadjusted OR

Adjusted OR

(95% CI)c)

(95% CI)d)

Case
(n=148, 43.1%)

Control
(n=195, 56.9%)

p-valueb)

140 (94.6)
3 (2)
5 (3.4)

181 (92.8)
9 (4.6)
5 (2.6)

0.40

1.0 (reference)
0.4 (0.1-1.6)
1.3 (0.4-4.5)

145 (98)
3 (2)

192 (98.5)
3 (1.5)

0.73

1.0 (reference)
1.3 (0.3-6.7)

147 (99.3)
1 (0.7)

192 (98.5)
3 (1.5)

0.46

1.0 (reference)
0.4 (0.05-4.2)

121 (81.8)
27 (18.2)

166 (85)
29 (15)

0.52

1.0 (reference)
1.2 (0.6-2.3)

126 (84.6)
22 (15.4)

172 (88.2)
23 (11.8)

0.37

1.0 (reference)
1.4 (0.7-2.7)

17 (11.4)
75 (50.4)
56 (38.2)

18 (9.2)
122 (62.6)
55 (28.2)

0.14

1.0 (reference)
0.6 (0.3-1.4)
1.1 (0.5-2.5)

12 (8.3)
136 (91.7)

21 (10.6)
174 (89.4)

0.52

1.0 (reference)
0.8 (0.3-1.7)

OR, odds ratio; CI, confidence interval; SD, standard deviation; BMI, body mass index. *Statistically significant (p < 0.05).
a)
Number of participants (%), b)Obtained from t test for continuous variables and chi-squared test for categorical variables,
c)
Unadjusted OR (95% CI)—obtained from binary logistic regression, d)Multivariable adjusted OR (95% CI)—obtained from
multiple logistic regression.

breast density (> 75%) (OR, 1.7; p=0.04), younger than 14
years at the first menstrual period (OR, 2.2; p < 0.001), of
postmenopausal status (OR, 2.0; p < 0.001), having less than
3 pregnancies (OR, 2.1; p < 0.001), and having less than two
babies born (OR, 1.7; p=0.002). Conversely, age at first giving
birth, family history of breast cancer, and drinking coffee did
not show significant associations with breast cancer (p > 0.05)
although the odds ratio for women having cancer with age
at first giving birth 30 years old or later was 1.5, while that
for women having a second degree family member with
breast cancer was 1.8 and that of women who drink a cup of
coffee or more per day was 1.5 (Table 1).
The adjusted ORs from multivariable conditional logistic
regression with six variables (breast density, age at first
menarche, menopausal status, age at first giving birth, number of pregnancies, and number of babies born) are shown
in Table 1. The increased risk of breast cancer with high
breast density (OR, 1.5; p=0.02), early age at first menstrual

period (OR, 2.1; p=0.001), postmenopausal status (OR, 2.5;
p < 0.001), and low number of pregnancies (OR, 2.2; p <
0.001) remained significant when the model was adjusted for
other factors (Table 1).
2. Premenopausal and postmenopausal women
Premenopausal women had an increased risk of developing breast cancer with high breast density (OR, 1.6; p=0.04),
early age at first menarche (OR, 2.6; p=0.001), low number of
pregnancies (OR, 2.3; p < 0.001), using exogenous sex hormones (OR, 1.8; p=0.02), and no engagement in physical
activities (OR, 2.2; p=0.04) (Table 2). Similar to premenopausal women, breast density > 75% (OR, 2.0; p=0.01),
early age at first menarche (OR, 1.8; p=0.04), low number of
pregnancies (OR, 2.3; p=0.001), and low number of babies
born (OR, 2.4; p=0.001) were found to be related to breast
cancer among postmenopausal women (Table 3).
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Age at first menstrual period (OR, 2.3; p=0.01), number of
pregnancies (OR, 2.6; p < 0.001), and hormone use (OR, 2.3;
p=0.003) were significantly associated with breast cancer
among premenopausal women in the adjusted model, while
breast density (OR, 1.9; p=0.03) and number of pregnancies
(OR, 2.3; p=0.001) were consistently important risk factors
for postmenopausal women (Tables 2 and 3).

Discussion
To the best of our knowledge, this is the first study to
investigate a wide range of breast cancer risk factors in Vietnam. Similar to the results of previous studies conducted in
other countries, we found an increased risk of breast cancer
associated with high breast density, early age at first menarche, low number of pregnancies, few live births, postmenopausal status, hormone use, and lack of engagement in
physical activities, although there are differences in the distribution of risk factors when the analyses are stratified by
menopausal status. Additionally, while use of external hormones and no physical activities were associated with breast
cancer in premenopausal women, these associations were
not found in postmenopausal women whose cancer risks
were more influenced by high breast density and low number of pregnancies. Other risk factors reported in Westernized countries, such as BMI, family history of breast cancer,
age at first giving birth, and breastfeeding duration were not
significant in our study, which might be reflective of the different populations enrolled. Accurate identification of relevant risks helps to frame policies around the most effective
strategies to maximize the prevention of breast cancer.
Consistent with case-control studies in other populations,
an increased risk of developing breast cancer was observed
among women with a breast density > 75% (as reported
using BI-RADS scoring) compared to those with less dense
breast, although the risk in Vietnam (OR, 1.7) was found to
be lower than that reported for westernized countries (OR,
3-5) [14-16]. Moreover, high breast density was more frequent in Vietnamese women than low breast density
(BI-RADS 1%-8.3%, BI-RADS 2%-19.9%, BI-RADS 3%-43.2%,
BI-RADS 4%-28.6%). This could be explained by the fact that
Asian women’s breasts are known to be more dense than
those of westernized women [17]; therefore, there can be a
high degree of density even in non-cancer women when
compared with normalized figures from other countries, and
the difference between the number of cancer and normal
cases in high breast density groups might not be as substantial as in a Caucasian population. Another possible reason is
that the cases in this study were retrieved from both screen-
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ing and diagnostic populations in oncology hospitals, while
other studies have often obtained their data from mammographic screening services. Although we would have preferred to have worked with a screening system, the absence
of a nationally recognized screening service in Vietnam prevented this.
Most of our other results were also concordant with those
of previous observations of reproductive risk factors in westernized and Southeast/East Asian countries [18]. For example, women having their first menstrual period at earlier than
14 years of age were more likely to have breast cancer (OR,
1.7-2.6), while women being pregnant more than two times
or having more than one child had a 30%-50% lesser risk of
developing breast cancer (although it should be acknowledged that number of babies born was no longer found to be
a risk predictor when multivariate logistic regression was
used). We also found that women having their first child at
30 years old or older had an increased risk developing breast
cancer (OR, 1.5) compared with those who were 23 years old
or younger. Although this relationship was not significant
(p=0.08), it is relatively similar to a large cohort study in Denmark that showed that women who postpone their first child
to after 30 years of age had double the risk of developing
breast cancer compared with those who had their first child
before they were 20 years old [19]. A number of our findings
did not align with those of studies from other countries such
as family history of breast cancer or breast feeding duration,
neither of which were significantly related to breast cancer
in our study. However, the results of breast cancer family
history were consistent with those of a previous Hanoi-based
investigation [5].
With regard to diet, despite insignificant results (p > 0.05),
there was a relationship between breast cancer and consuming one or more cups of coffee per day (OR, 1.5), which is in
line with a prospective study in Singapore showing that
drinking two or more cups of coffee per day increased the
risk of being diagnosed with advanced breast cancer (OR,
2.3) [20]. Similarly, there was no significant relationship
between soy intake and breast cancer observed in the present
study, which may have been because of the low quantity of
soy milk uptake among Vietnamese women; specifically,
only 14% of subjects reported that they drank at least one cup
of soy milk per day. It seems that the benefit associated with
soy milk only occurs in Asian countries in which women
begin consuming soy products from early life and in greater
amounts [21]. Similar to soy, we did not find any connection
between vegetable intake and breast cancer, even though a
breast-cancer protective effect of vegetable consumption
through antioxidant and fiber content has been reported [22].
Our findings, while consistent with those of a previous U.S.
study [23], are at odds with the dose-dependent, decreasing
breast cancer trend found to be associated with large quan-
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tities of vegetables in postmenopausal Singaporean and Chinese women [22].
Population studies have consistently shown that Western
lifestyle patterns such as smoking and drinking alcohol are
associated with increased risk of breast cancer; however, no
statistical significance was observed in our study. This could
be explained by the fact that less than 5% of women in both
the control and cancer groups had a history of smoking, and
less than 1% consumed alcohol. Whilst in agreement with
neighboring countries such as China [11] and Thailand [24],
this is in contrast to data from Australia and Japan [25,26].
In this study, a variation of the risk factors for premenopausal and postmenopausal breast cancer was recorded.
Having dense breast tissue was a predominant risk factor
among all participants, although it had a greater impact on
postmenopausal women than premenopausal women as
indicated by a higher OR (2.0 vs. 1.6), which was in line with
the results of a Korean study [27]. This could be explained
by the finding that young women with growing mammary
glands often have denser breasts than older women, which
make malignant nodules less likely to be detected on mammograms. While having fewer pregnancies was a common
risk in both premenopausal and postmenopausal participants, women within menstrual periods were reported to
have a higher risk of developing breast cancer (OR, 2.6) than
those whose periods had stopped (OR, 2.3). Hormone use
and inactivity were only associated with breast cancer in premenopausal women, which illustrate differences in lifestyle
between age groups in Vietnam. Premenopausal women
tend to have less pregnancies, use more hormone replacements, and participate less in physical activities than postmenopausal women, which makes the risk factors of breast
cancer in younger Vietnamese women more similar to those
observed in westernized countries [18] where no physical
activity is associated with a modest (15%-20%) increased risk

[28] and women who have a history of using hormone
replacement therapy or regular oral contraceptive pills have
an increased risk of breast cancer of 17%-35% [29].
It should be noted that the current study was an
exploratory study with several limitations. First, we collected
data in a specific period of time; therefore, this study did not
allow for changes in behavior over time to be incorporated.
Accordingly, a longitudinal study might be needed to confirm these findings. Second, because data were collected
through hospital-based systems, participants could not be
allocated to a screening or diagnostic route. The inability to
consider individually screened and symptomatic women
highlights the need for better population-based disease surveillance systems in Vietnam. Nonetheless, this study is the
first to investigate key demographic, reproductive and
lifestyle factors relating to breast cancer in Vietnam. The findings presented here were similar to and different from those
reported elsewhere. Overall, the results of this study will
facilitate development of breast cancer prevention strategies
specific for the 45 million women who live in Vietnam.
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