
Original Paper

Risk Factors for Breast Cancer in Women Under 40 Years
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The relation between hormonal and lifestyle factors and breast cancer risk in women younger than 40

years was investigated using data from two case±control studies conducted in Italy between 1983 and

1994. Cases were 579 women with histologically con®rmed, incident breast cancer and controls were

668 women admitted to hospital for acute, non-neoplastic, non-hormone-related diseases. Breast

cancer risk was inversely related to age at menarche with a multivariate odds ratio (OR) of 0.53 (95%

con®dence interval, CI, 0.31±0.89) for women reporting menarche at the age of 15 years compared

with 12 years. Breast cancer risk was signi®cantly higher in parae than in nulliparae (OR 1.58), and

was directly associated with age at ®rst birth (OR 5.31 among women aged 30 years at ®rst birth

compared with those aged 20), and inversely with time since last birth (OR 3.80 for 3 years

compared with 12). Compared with women reporting no abortion, the OR were 1.10 for any sponta-

neous, 0.87 for any induced and 0.90 for 2 abortions. With reference to oral contraceptive use, the OR

was 1.05 for ever users compared with never users, and no material association was evident with

duration, time since ®rst and last use. The OR was 1.79 for more than 13 years of education compared

with 9, 1.85 for a family history of breast cancer and 1.85 for a history of benign breast disease.

Breast cancer risk was inversely related to body mass index with an OR of 0.51 (95% CI 0.26±0.97) for

30 kg/m2 compared to 20. Total energy and alcohol intake were directly related to the risk (OR 1.38

and 1.27 for the highest tertiles of intake compared with the lowest), although the estimates were not

signi®cant, whilst raw vegetable and beta-carotene consumption were inversely related to breast

cancer risk (OR 0.57 and 0.67 for the highest tertile of intake compared with the lowest). Thus, most

risk factors in this large dataset of women aged less than 40 years were similar to those described in

breast cancer epidemiology at any age. Of interest are the inverse associations with body mass index,

age at menarche and time since last birth, the direct ones with age at ®rst and last birth, and the

higher risk of parous women compared with nulliparae. # 1999 Elsevier Science Ltd. All rights

reserved.
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INTRODUCTION

Women under 40 years of age account for less than 10% of

breast cancer cases [1], but any risk factor for breast cancer at

younger age is of interest for individual risk assessment and in

a public health perspective. The Surveillance Epidemiology

and End Results (SEER) Program for the period 1973±1989

[2] showed that trends in breast cancer among women under

40 years of age were more favourable than for older women,

although similar patterns of mortality by age were observed in

Italian women [3]. Several risk factors for breast cancer may

diVer in relation to age at diagnosis [4±8].
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Nulliparity and overweight have been related to reduced

risk at younger age and to elevated risk in the elderly [5], and

the associations with age at menarche [9±12] and a family

history of breast cancer [13, 14] were reportedly stronger in

younger patients, although the evidence is still controversial.

Likewise, the association with age at ®rst birth and the

potential role of age at last birth and time since last birth may

be quantitatively diVerent in younger women [9±11]. Abor-

tionsÐand, speci®cally, induced abortion [15]Ðhave been

related to increased breast cancer risk in young women

[16, 17], although the evidence is still controversial [18, 19].

As for oral contraceptive use, re-analysis of individual data

from 54 epidemiological studies [20] showed an association

at younger age, which was largely explained in terms of recent

use. The potential eVects of alcohol intake [5, 21, 22], diet

[23] and height [24±26] on breast carcinogenesis in relation

to age at diagnosis are still debated.

To provide further information on these issues, we ana-

lysed the relationship of hormonal, reproductive and general

lifestyle factors with breast cancer risk in women younger

than 40 years, using the combined data from two case±

control studies conducted in Italy.

PATIENTS AND METHODS

The data were derived from two case±control studies of

breast cancer, the ®rst conducted between January 1983 and

May 1991 in the greater Milan area [27], and the second

between June 1991 and February 1994 in six Italian areas:

greater Milan, the province of Pordenone, the urban area of

Genoa and the province of ForlõÁ, in northern Italy; the prov-

ince of Latina, in central Italy; and the urban area of Naples,

in southern Italy [28]. The interviewers were centrally

trained, and some sections of the structured questionnaires

had been tested for reliability and reproducibility [29, 30]. All

interviews for cases and controls were conducted in hospital;

on average, less than 4% of cases and controls approached

refused the interview. The overall dataset included 5984

cases and 5504 controls; for the present report, only women

younger than 40 years were considered.

Cases were 579 women aged 22±39 years (median age 36

years) with incident (i.e. diagnosed within the year before

interview), histologically con®rmed breast cancer, admitted

to the major teaching and general hospitals in the areas under

surveillance.

Controls were 668 women aged 22±39 years (median age

34 years), residing in the same areas and admitted to the

same network of hospitals where cases had been identi®ed,

for a wide spectrum of acute, non-neoplastic conditions

unrelated to known or likely risk factors for breast cancer. Of

these, 33% had traumatic conditions (mostly fractures and

sprains), 30% non-traumatic orthopaedic disorders (mostly

low back pain and disc disorders), 19% were admitted for

acute surgical conditions (mostly abdominal, such as acute

appendicitis or strangulated hernia) and 18% for mis-

cellaneous other illnesses, such as eye, ear, nose, throat and

dental disorders. Women were not included if they had been

admitted for gynaecological, hormonal or neoplastic diseases.

The questionnaires included information on personal

characteristics and lifestyle habits, including education, mar-

ital status and other socio-economic indicators, smoking,

alcohol and coVee drinking, anthropometric variables, diet,

menstrual and reproductive factors (such as age at menarche,

menstrual pattern, number of abortions and births, and age at

each birth), selected medical conditions, history of lifelong

use of oral contraceptives, history of benign breast disease

and family history of breast and ovarian cancer. Body mass

index was computed according to Quetelet's index (weight,

kg/height2, m2). Information on alcohol included the number

of drinks per day and the number of days per week for each

type of alcoholic beverage, and total alcohol consumption

was computed as the average number of all alcoholic drinks

per day (each approximately 12±15 g of ethanol).

The latest study also collected information on physical

activity, and more detailed dietary information using a food

frequency questionnaire including average weekly frequency

of consumption of 78 foods, food groups, or recipes [29].

Italian food composition tables were used to compute energy

and selected nutrient intake [31].

Data analysis

Odds ratios (OR) of breast cancer, and the corresponding

95% con®dence intervals (CI) were derived using uncondi-

tional multiple logistic regression models, ®tted by the

method of maximum likelihood [32]. All the regression

equations included terms for study, centre, calendar year of

recruitment, single year of age, education, body mass index,

family history of breast cancer in ®rst-degree relatives, parity

and age at ®rst birth.

RESULTS

Table 1 gives the distribution of 579 breast cancer cases

and 668 controls according to age, education, marital status,

family history of breast cancer and history of benign breast

Table 1. Distribution of 579 cases of breast cancer and 668

controls in women aged < 40 years, and corresponding odds ratios

(OR) with 95% con®dence intervals (CI), according to selected

covariates: Italy, 1983±1994

Breast

cancer

Controls OR (95% CI)*

Age (years)

25 10 50

25±29 59 100

30±34 157 188

35±39 353 330

Education (years)

9 247 346 1y
9±13 212 232 1.27 (0.96±1.68)

13 120 90 1.79 (1.24±2.58)

Marital status

Ever married 492 498 1y
Never married 87 170 0.72 (0.45±1.14)

Family history of

breast cancer

No 533 644 1y
Yes 46 24 1.85 (1.08±3.16)

History of benign

breast disease

No 492 615 1y
Yes 87 53 1.85 (1.26±2.73)

*Estimates from multiple logistic regression equations including

terms for study, centre, year of recruitment, age, education, body

mass index, family history of breast cancer, parity and age at ®rst

birth. yReference category.
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disease. Compared with controls, cases were signi®cantly

more educated, with an OR of 1.79 for 13 years of educa-

tion compared with 9 years, and less often never married

(OR 0.72 compared with ever married). Breast cancer cases

more frequently reported a history of breast cancer in ®rst-

degree relatives (OR 1.85); the OR was 4.76 (95% CI 0.93±

24.37) for women (7 cases and 2 controls) with more than

one ®rst-degree relative aVected. A history of ovarian cancer

in ®rst-degree relatives was reported by 4 cases (0.6%) and 3

controls (0.4%), corresponding to an OR of 0.90 (95% CI

0.18±4.40), and a history of breast and/or ovarian cancer was

reported by 48 (8%) cases and 25 (4%) controls, corre-

sponding to an OR of 1.82 (95% CI 1.08±3.06). The OR was

also signi®cantly elevated (OR 1.85) among women with a

personal history of benign breast disease.

Menstrual and reproductive factors are shown in Table 2.

There was a signi®cant inverse relation with age at menarche,

with an OR of 0.53 for women reporting menarche when

aged 15 years compared with those aged 12 years. Women

reporting irregular menstrual cycles (de®ned as frequent

menstrual-like episodes less than 21 or more than 35 days

apart) were at non-signi®cantly reduced breast cancer risk

(OR 0.73). Only 12 cases (2.1%) and 9 controls (1.3%) were

postmenopausal, and the corresponding OR was 1.37 (95%

CI 0.55±3.42).

Spontaneous and induced abortions were not related to

breast cancer risk: compared with women reporting no abor-

tion, the OR was 1.10 for any spontaneous, 0.87 for any

induced, 1.10 for one abortion (either spontaneous or

induced) and 0.90 for two or more. Breast cancer risk was

higher in parous women than in nulliparae (OR 1.58, 95%CI

1.17±2.14), the OR was 1.53 for one and 1.70 for two chil-

dren, but tended to level oV for three and four children, with

OR, respectively, of 1.42 and 1.13 (Figure 1). Older age at

®rst pregnancy and at ®rst birth was strongly associated with

breast cancer risk: the OR were respectively, 4.14 and 5.31

for women aged 30 years versus those aged 20 years at

®rst pregnancy and birth. Older women at last birth had a

non-signi®cantly increased risk of breast cancer, with an OR

of 2.39 for last birth when aged 35 years or older. Breast

cancer risk was not related to time since ®rst birth, but

inversely with time since last birth in pluriparae, the OR

being 3.80 for women with 3 years since last birth com-

pared with 12 years, and the trend in risk was signi®cant.

We computed the OR for pluriparous women according to

number of children, age at ®rst birth and time since last birth

when these three variables were included simultaneously in

the same logistic regression model. Compared with women

with two births, the OR was 0.79 for those with three and

0.70 for those with four or more children. Breast cancer risk

was strongly and directly associated with age at ®rst birth

(OR 9.31 in women aged 30 years compared with those

aged 20 at ®rst birth) (Figure 2a) and inversely with time

since last birth (OR 3.79 for 3 years compared with 10)

(Figure 2b), indicating that at 5 years since the last birth the

risk was still signi®cantly elevated.

Figure 1. The relationship of number of births with breast
cancer risk. Points are odds ratios (OR) with 95% con®dence
intervals (CI) according to number of births. OR were esti-
mated from multiple logistic regression equations including
terms for study, centre, year of recruitment, age, education,
body mass index, family history of breast cancer and age at

®rst birth. Nulliparae were the reference category.

Figure 2. The relationship of timing of births with breast
cancer risk. Points are odds ratios (OR) with 95% con®dence
intervals (CI) for pluriparous women according to age at ®rst
birth (a) and time since last birth (b). OR were estimated from
a multiple logistic regression equation including terms for
study, centre, year of recruitment, age, education, body mass
index, family history of breast cancer, number of births, age at
®rst birth and time since last birth. The reference category
was women aged 20 years at ®rst birth (a), or women 14

years since last birth (b). *Lower CI value 1.
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Table 2. Distribution of 579 cases of breast cancer and 668 controls in women aged < 40 years, and corresponding odds ratios (OR) with

95% con®dence intervals (CI), according to menstrual and reproductive factors, and oral contraceptive use: Italy, 1983±1994

Breast cancer Controls OR (95% CI)*

Age at menarche (years)

12 157 160 1y
12 155 167 0.85 (0.61±1.18)

13 145 180 0.79 (0.56±1.10)

14 91 104 0.89 (0.61±1.31)

15 31 57 0.53 (0.31±0.89)

w2 trend 3.62 (P = 0.057)

Menstrual patternz
Regular 484 526 1y
Irregular 38 61 0.73 (0.46±1.14)

Spontaneous abortions

No 483 569 1y
Yes 96 99 1.10 (0.79±1.54)

Induced abortions

No 492 560 1y
Yes 87 108 0.87 (0.63±1.22)

Total abortions

No 410 485 1y
1 113 106 1.10 (0.80±1.51)

1 56 77 0.90 (0.60±1.33)

Number of children

Nulliparae 130 220 1y
1 181 180 1.53 (1.09±2.13)

2 215 196 1.70 (1.21±2.40)

3 43 55 1.42 (0.86±2.36)

4 10 17 1.13 (0.47±2.71)

w2 trend 3.73 (P = 0.054)

Age at ®rst pregnancy (years)x
20 28 89 1y

20±24 192 209 2.58 (1.58±4.21)

25±29 184 137 3.37 (2.00±5.66)

30 61 31 4.14 (2.14±8.02)

w2 trend 19.37 (P 0.001)

Age at ®rst birth (years)zx
20 22 80 1y

20±24 176 202 2.84 (1.66±4.86)

25±29 185 134 4.19 (2.38±7.36)

30 66 31 5.31 (2.66±10.62)

w2 trend 25.36 (P 0.001)

Age at last birth (years)zk
25 33 67 1y

25±29 99 113 1.43 (0.77±2.64)

30±34 111 74 2.00 (0.98±4.09)

35 21 14 2.39 (0.81±7.06)

w2 trend 4.08 (P = 0.043)

Time since ®rst birth (years)x
15 80 142 1y

12±14 102 92 1.40 (0.73±2.70)

9±11 99 91 1.19 (0.45±3.13)

6±8 80 60 1.18 (0.31±4.48)

3±5 54 41 1.08 (0.19±6.03)

3 34 22 1.00 (0.12±8.09)

Time since last birth (years)zk
12 27 61 1y

9±11 44 65 1.08 (0.56±2.08)

6±8 68 63 1.65 (0.82±3.31)

3±5 73 58 1.87 (0.88±3.98)

3 52 21 3.80 (1.46±9.87)

w2 trend 8.02 (P = 0.005)

*Estimates from multiple logistic regression equations including terms for study, centre, year of recruitment, age, education, body mass index,

family history of breast cancer, parity and age at ®rst birth. yReference category. zThe sum does not add up to the total because of some

missing values. xParae only. kPluriparae only.
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Ever use of oral contraceptives was reported by 221 (38%)

cases and 227 (34%) controls, with a corresponding OR of

1.05 (Table 3). No signi®cant relationship emerged with

several other measures of oral contraceptive use: the OR were

0.86 for more than 5 years use, 1.17 for less than 5 years

since last use, 1.09 for starting use when younger than 20

years and 0.90 for having started use before ®rst birth.

A signi®cant inverse relationship emerged with body mass

index, the OR being 0.51 (95% CI 0.26±0.97) for women

whose body mass index was 30 kg/m2 compared with

20 kg/m2. Non-signi®cant associations of breast cancer risk

were observed with alcohol and total energy intake: the OR

for more than two drinks per day compared with non-drinkers

was 1.27 (95% CI 0.93±1.72), and the OR for the highest

tertile of total calorie intake compared to the lowest was 1.38

(95% CI 0.83±2.29). We also evaluated the risk in relation to

the intake of raw vegetables and beta-carotene (data not

shown). A signi®cant decrease in risk was observed with raw

vegetable intake, with an OR of 0.57 (95% CI 0.33±0.98) for

more than eight servings a week, and a non-signi®cant

decrease with beta-carotene consumption (an indicator of

fruit and vegetable intake) with an OR of 0.67 (95% CI 0.38±

1.17) for the highest tertile of intake.

DISCUSSION

The present study con®rms that in women under the age

of 40 years at diagnosis breast cancer risk is inversely related

to body mass, age at menarche and time since last birth, and

directly to age at ®rst and last birth. No association emerged

with abortion and oral contraceptive use, and the associations

with education, family history of breast cancer, history of

benign breast disease and some nutritional factors were con-

sistent with our knowledge of the general epidemiology of

breast cancer [4, 23, 33].

A strength of this study is the relatively large size, which

provided reasonably stable risk estimates. Although the study

was not population-based, cases were identi®ed in the major

teaching and general hospitals; only incident cases were

included, which limited any potential modifying eVect of

treatment [34]; only acute conditions unrelated to known or

potential risk factors for breast cancer were included in the

comparison group; less than 4% of cases and controls refused

interview, and the hospital-based design may improve the

comparability of recall of several covariates by cases and

controls [32, 35]. Reproducibility and validity of the ques-

tionnaires were satisfactory [29, 30, 36], and the results were

similar in the two studies [27, 37], con®rming their con-

sistency.

The association of breast cancer risk with various men-

strual and reproductive factors is of speci®c interest in young

women [38±40]. Age at menarche and irregular menstrual

periods were both inversely related to breast cancer risk, in

agreement with the results of the American Nurses' Cohort

[41] and another large Italian case±control study [42], and

parity, which is protective later in life, increases breast cancer

risk in younger women. Still, multiparity tended to lower the

risk also at younger ages [9±11]. The risk estimates for parity

in young women are probably in¯uenced by recent last birth,

since birth has been reported to induce a short-term increase

in breast cancer risk [43]. Likewise, most menstrual factors

Table 3. Distribution of 579 cases of breast cancer and 668 controls in women aged < 40 years, and corresponding odds ratios (OR) with

95% con®dence intervals (CI), according to oral contraceptive use: Italy, 1983±1994

Breast cancer Controls OR (95% CI)*

Never oral contraceptive use 358 441 1y
Ever oral contraceptive use 221 227 1.05 (0.81±1.36)

Duration of oral contraceptive use (years)z
2 128 120 1.19 (0.87±1.62)

2±5 53 59 0.96 (0.63±1.48)

5 40 46 0.86 (0.53±1.40)

w2 trend 0.09 (P = 0.770)

Time since ®rst oral contraceptive use (years)

10 113 115 1.19 (0.86±1.64)

10 108 112 0.92 (0.66±1.28)

Time since last oral contraceptive use (years)z
10 45 51 0.85 (0.54±1.36)

5±9 73 62 1.11 (0.75±1.65)

5 102 108 1.17 (0.84±1.63)

w2 trend 1.04 (P = 0.308)

Age at ®rst oral contraceptive use (years)

20 25 34 1.09 (0.61±1.96)

20±22 38 73 0.60 (0.38±0.95)

23±25 49 40 1.28 (0.80±2.05)

26 109 80 1.26 (0.89±1.78)

w2 trend 1.17 (P = 0.279)

First oral contraceptive use in relation to ®rst birth

Before 59 48 0.90 (0.57±1.44)

In the same year 22 17 1.19 (0.60±2.37)

After 95 98 0.95 (0.67±1.33)

*Estimates from multiple logistic regression equations including terms for study, centre, year of recruitment, age, education, body mass index,

family history of breast cancer, parity and age at ®rst birth. yReference category. zThe sum does not add up to the total because of some

missing values.
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appear to have more in¯uence in younger than older women

[4]. This is consistent with a short-term (i.e. promoting)

eVect of hormone-related factors on the process of breast

carcinogenesis [44±47].

The lack of association with spontaneous or induced

abortion is in agreement with most current epidemiological

evidence, and oVers a useful contribution to a still open

debate [18, 19]. The inverse association of breast cancer risk

with body mass index in young premenopausal women has

been extensively reported [4, 5, 8] and has been related to

anovulation in overweight and obese women [38]. The lack

of association with oral contraceptive use and duration of use

is also relevant, although the association was somewhat above

unity in recent users, consistently with the results of a sys-

tematic re-analysis of individual data [20].

The identi®cation of BRCA1 and BRCA2 genes associated

with familial breast cancer at young ages [48] aroused interest

in the relation between breast cancer risk and family history

in young women. Studies of the risks of breast cancer

according to age at diagnosis generally showed higher risk at

younger age [4, 13], and a meta-analysis gave relative risks of

2.7 in women under the age of 50 years, and 1.8 in those

aged 50 years [14]. Our estimates of an approximately 80%

increase in the risk of breast cancer is relatively low [5] and

suggests that the role of BRCA1 and BRCA2 or other high

penetrance genes is relatively limited in this population.

In line with the general evidence on breast cancer epidemi-

ology [5] our data show a direct association with educational

level and with history of benign breast disease [4], as well as

with alcohol drinking and nutritional factors [23, 33].

Thus, this study con®rms that some recognised risk fac-

tors, including age at menarche and reproductive factors, are

strong determinants of breast cancer in young women, while

other factors seem to play a role comparable with that sug-

gested by our general knowledge of the epidemiology of

breast cancer at any age.
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