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IMFB  interval from marriage to first birth 

OC oral contraceptive 

OR odds ratio 
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SCS Seven Country Study 

 

 

Novelty statement 

 

Reanalysis of a large international case-control study suggests that age at marriage (a surrogate for age at beginning 

cohabitation) is strongly associated with breast cancer risk in parous and in nulliparous women. The effect of age at 

first birth that has been accepted for 50 years appears to be due largely and perhaps entirely to confounding. This 

surprising conclusion should be tested in other data. An underlying infective mechanism might be targeted to prevent 

breast cancer. 

 

 

Abstract 

For 50 years the effect of age at first birth (AFB) has been thought to explain the strong association between breast 

cancer risk and age at first marriage (AFM), which was first reported in 1926. The independent effects of AFM, AFB 

and number of sexual partners adjusted for parity and other risk factors were estimated in reanalysis of a large 

international case-control study conducted in 1979-82 (2,274 breast cancers, 18,209 controls) by unconditional logistic 

regression. Respective AFB and AFM breast cancer odds ratios (ORs) for ≥31 years relative to ≤18 years were 3.01 

(95%CI 2.44-3.71; p(trend)<0.0001) and 3.24 (95%CI 2.62-4.01; p(trend)<0.0001) in univariate analyses. Among 
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married parous women these ORs fell to 1.38 (95%CI 0.98-1.95; p(trend)<0.03) for AFB and 1.70 (95%CI 1.17-2.46; 

p(trend) < 0.002) for AFM when fitted together in multivariate analysis including other risk factors. A similar adjusted 

OR for AFM ≥31 years relative to ≤18 years was seen among married nulliparous women (OR 1.71, 95%CI 0.98-2.98; 

p(trend)<0.001). AFM (a surrogate for age at starting prolonged cohabitation) is thus strongly associated with breast 

cancer risk. This suggests an effect of close contact. Identifying the (probably infective) mechanism might lead to 

effective prevention of breast cancer. The independent effect of AFB is smaller and could be due to residual 

confounding. 
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Introduction 

Early case-control studies by Lane-Claypon1 and others2, 3 reported a marked association of breast cancer risk with 

late age at first marriage (AFM), which at that time was a good surrogate for age at beginning cohabitation. This was 

investigated in 1970 in the Seven Country Study (SCS)4 by MacMahon and colleagues, who concluded that the 

apparent effect of AFM was entirely due to its strong correlation with age at first birth (AFB). This was despite a 

positive trend with increasing AFM among married nulliparous women for which they offered no explanation. More 

recently some effect of AFM was also noted in parous women in data from one of the SCS centres5, 6. These 

observations led us to analyse the effects of AFM and AFB in a large international study of similar size to the SCS. 

Methods 

The WHO Collaborative Study of Neoplasia and Steroid Contraceptives (CSNSC) was carried out in 1979-82 and 

included 2,760 cases of breast cancer and 18,381 controls aged <65 years. The methods have been described 

previously7, 8. The 12 participating centres were in ten countries: Australia, Chile, China, Colombia, East Germany, 

Israel, Kenya, Mexico, the Philippines and Thailand (three centres). Stata 15.1 was used to calculate odds ratios (ORs) 

for invasive breast cancer by unconditional logistic regression. Table 1 shows univariate ORs for each variable adjusted 

for age (five-year age groups) and centre (n=12). Subsequent analyses were adjusted for age, centre, oral contraceptive 

(OC) use and socioeconomic status (SES), and were restricted to the 98.7% (2,724/2,760) of cases and 99.1% 

(18,209/18,381) of controls with complete data on AFM (excluding 5 cases and 27 controls reporting first intercourse 

>2 years after marriage), AFB, parity (number of live births), duration of breastfeeding, age at first sexual relationship 

(AFSR) and number of sexual partners. The effects of AFM and AFSR in nulliparous women are shown in table 2. In 

married parous women AFM and years from first intercourse to marriage were fitted jointly (table 3). Table 4 shows 

multivariate regression results among married parous women fitting AFM, AFB, parity, duration of breast feeding and 

number of partners (model 1) and the effect of omitting each variable (models 2 to 6). For each fitted variable the 

significance of the difference in trend among married parous women between women aged 50-64 v. below age 50 
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years and between more v. less developed countries (table 1S) was assessed by including an interaction term. For 

trend analyses each categorical variable was refitted as continuous retaining other variables as categorical. Table 5 

shows estimates of the increase in OR per year for AFM, AFB and interval from marriage to first birth (IMFB) in married 

parous women when these variables were fitted individually and in pairs. All significance levels are 2-sided. 

 

Results 

 

Table 1 shows univariate ORs adjusted only for age and centre for each variable. The trend in OR is negative for parity, 

duration of breastfeeding and number of sexual partners and positive for AFB, AFM, AFSR and higher SES (p<0.0005 

for all these trends). The OR is significantly elevated for current OC use of ≥5 years’ duration (heterogeneity p=0.0002). 

Few women had 5 or more alcoholic drinks per week, and alcohol consumption, which showed no effect on risk 

(p(trend)=0.9), was not considered further. Subsequent analyses were adjusted by including age, centre, OC use and 

SES in all models categorized as in table 1. The analyses in table 2, which are restricted to nulliparous women and 

adjusted for variables not related to childbirth, show a highly significant trend with increasing AFM in married 

nulliparous women (p(trend)<0.001) and a weak and non-significant trend with increasing AFSR (p(trend)=0.13) which 

is further reduced when these variables are fitted jointly (p(trend)=0.6).   

The independent contributions of AFM and time from first sexual relationship to marriage in married parous women 

are shown in table 3. The trend with AFM remains significant after adjustment for all variables (p(trend)=0.002), but 

time from first intercourse to marriage has no independent effect (p(trend)=0.8). AFSR was therefore omitted in 

subsequent analyses. The independent effects of AFM, AFB, parity, duration of breast feeding and number of sexual 

partners were investigated in married parous women by fitting all five variables (table 4 model 1) and each subset of 

four variables (table 4 models 2 to 6). Effect estimates for each variable among unmarried parous women (29 cases, 

262 controls) were consistent with the estimates unadjusted for AFM among married parous women (table 4 model 

2) but were very imprecise due to small numbers and are uninformative on the joint effects of AFM and AFB (data 
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not shown). In the fully adjusted analysis restricted to married parous women (table 4 model 1) the quantitative 

effect of each variable is lower than in the univariate analyses in table 1. Fully adjusted significance levels for trend in 

married parous women are 0.001 for AFM, 0.03 for AFB, <0.0001 for parity, 0.02 for number of partners and 0.04 for 

duration of breast feeding. These trends are quantitatively similar in more developed v. less developed countries and 

below age 50 v. 50-64 years (table 1S: p>0.3 for all differences between trends). Correlations between these 

variables and IMFB In married parous controls are shown in table 2S. There was a strong correlation between AFM 

and AFB (correlation = 0.84) but a negative and much weaker correlation between AFM and IMFB (correlation =         

-0.07). AFB equals AFM plus IMFB, so the independent effects of these variables were estimated by fitting each pair 

(table 5). The OR for IMFB showed little or no effect when fitted alone (p(trend) > 0.9) or jointly with AFM (p(trend) > 

0.3) but decreased sharply with increasing IMFB (3.9% per year, p(trend) = 0.003) when fitted together with AFB.  

Discussion  

 

The effect of AFM 

Table 2 shows the marked effect of AFM on breast cancer risk in married nulliparous women (table 2: p(trend)<0.001) 

unconfounded by AFB and parity, and a weak trend with AFSR (p(trend)  > 0.1) that disappears (p(trend) = 0.6) when 

AFM and AFSR are fitted together. Table 3 shows similar results in married parous women after adjusting for other 

variables including AFB and parity. There is a consistent and significant trend with increasing AFM (last row, table 3; 

p(trend) = 0.002), and no evidence that time from first intercourse to marriage has any independent effect 

(p(trend)=0.8). AFSR was therefore ignored in subsequent analyses. Table 4 shows results in married parous women 

for AFM, AFB, parity, duration of breast feeding and number of partners in the fully adjusted multiple regression 

(model 1). The fully adjusted ORs for AFM (p(trend) = 0.001) are almost identical to those shown in table 3, the only 

difference between the analyses being exclusion of AFSR from the model. Adjusted ORs for AFB also increase (p(trend) 

= 0.03) but are lower than for AFM at each age. The reduction in risk with increasing numbers of sexual partners is 

statistically significant (p(trend) = 0.002) but weak (OR relative to 1 partner = 0.85 for 2 partners, 95%CI 0.73-0.99; 
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0.78 for >2 partners, 95%CI 0.66-0.93). The estimated effects of breast feeding and high parity are similar to estimates 

based on pooled analysis of the worldwide data9.  

Table 4 also shows the effect of omitting each of these factors from the regression (models 2 to 6). OR estimates for 

number of partners are almost identical in all models. Parity and duration of breast feeding are highly correlated (table 

2S: correlation = 0.64), and the estimated effect of each is inflated when the other is omitted (models 4 and 5) but 

unaltered by excluding other factors. Excluding parity in the multiple regression substantially inflates the trend in risk 

for AFB but not for AFM (model 1 v. model 4), consistent with the evidence from nulliparous women that the effect of 

AFM is independent of childbirth. ORs for AFM are increased by excluding AFB (model 1 v. model 3) but are virtually 

unaltered by excluding other factors, and ORs for AFB are increased by excluding AFM (model 1 v. model 2). We 

conclude that age at marriage (i.e. beginning prolonged cohabitation) is a cause or correlate of an important risk factor 

in both nulliparous and parous women, and that the estimated effect of AFB is substantially inflated if AFM is not 

adjusted for.  

AFM and AFB are strongly correlated (table 2S: correlation = 0.84) because AFB equals AFM plus IMFB. The estimates 

of the effects of AFM and AFB when fitted together may therefore be distorted by residual confounding12. However, 

AFM and IMFB are likely to be reported reliably and are virtually uncorrelated (correlation = -0.07), and their estimated 

effects are similar whether fitted separately (table 5: increase in OR per year 5.2%, 95%CI 3.9%-6.4% for AFM; 0.1%, 

95%CI -2.4%-2.6% for IMFB) or together (increase in OR 5.5% per year, 95%CI 4.2%-6.9% for AFM; 1.3% per year, 95%CI 

-1.2%-3.9% for IMFB). These results confirm the strong independent effect of AFM and the weaker (and possibly 

negligible) independent effect of IMFB and hence of AFB. IMFB and hence AFB would be associated with increased risk 

if less fertile women were at higher risk and took longer to conceive, but no association between delay in conception 

and subsequent breast cancer risk was seen in British women trying to conceive10. AFM equals AFB minus IMFB, so if 

AFM is the relevant risk factor and neither AFB nor IMFB has any independent effect the joint analysis of AFB and IMFB 

excluding AFM would be expected to show the strong positive trend with AFB and strong negative trend with IMFB 

seen in the right-hand column of table 5. Evidence from larger studies is needed to estimate the independent effect 
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of AFB (and ages at subsequent births11) more precisely, but the strong negative trend with IMFB when fitted jointly 

with AFB confirms that AFM is an important risk factor.  

 

Origin of the assumption that the effect of AFM is due to confounding by AFB 

The association of breast cancer with late AFM was first reported by Lane-Claypon in 19261, but in 1970 McMahon 

and colleagues4 concluded from their analysis of the SCS that any effect of AFM is entirely accounted for by the effect 

of AFB. They wrote:  

“The pooled data for all centres do suggest lower risks for nulliparous women married under the age of 25 years than 

for those married later. However, relative to the trend in risks associated with age at first birth, that with age at 

marriage is weak. In addition, the deficit of cases observed among nulliparous women first married under the age of 

20 years is confined to 2 centres. If these are excluded the trend disappears. We have no explanation for the 

appearance of this feature in these two centres. In view of the relatively small change in risk associated with it and its 

limitation to 2 of the 7 centres, we conclude that early marriage is not associated with reduction in risk of cancer of 

the breast, unless it is associated with early confinement”4.  

Despite the weakness of this rationale the role of AFM seems never to have been reconsidered. In a study investigating 

whether late AFB reflects difficulty in conceiving, and hence some hormonal aspect affecting breast cancer risk, about 

80% of the difference in AFB between cases and controls was accounted for by differences in their ages at starting 

regular sexual activity10. An effect of cohabitation was not considered, however. AFM was even used as a surrogate 

for AFB in a recent reanalysis of two early studies12. Our data suggest the opposite conclusion: that some effect of 

cohabitation substantially influences breast cancer risk, and that most of the unadjusted effect of AFB is due to its 

correlations with AFM, parity and other factors (AFB ≥31 years v. ≤18 years: unadjusted OR 3.01 in table 1, fully 

adjusted OR 1.38 in table 4 model 1).  

In the original SCS report the effect of AFM in parous women was not analysed4, but evidence of an effect in parous 

women in the SCS data from Wales5 prompted one of us (LK) to ask Dimitrios Trichopoulos, one of the original SCS 
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investigators, to examine the joint effects of AFM and AFB in parous women in the SCS. He died before this analysis 

was completed and we no longer have access to the SCS data, but the results of the preliminary analysis of the 

independent effects of AFB and AFM, fitted jointly but unadjusted for parity and the other factors in table 4, are similar 

to the CSNSC results analysed in the same format (table 3S). Both studies show a marked trend with increasing AFM 

(p<0.001) and a weaker although still significant trend with increasing AFB (p<0.001). A long-standing hypothesis was 

thus discarded inappropriately, as the study generally thought to have shown that AFM has no independent effect on 

breast cancer risk in fact suggests a marked effect. The protective effect of high parity may have made a protective 

effect of young AFB seem plausible, perhaps contributing to the failure by cancer epidemiologists over the last half 

century to examine the joint effects of AFB and AFM in other studies; but in fact there are no strong grounds for 

expecting AFB to affect breast cancer risk merely because high parity is protective. The risk of ovarian cancer also 

declines with increasing parity but is unaffected by age at first birth 13. AFM is strongly related to breast cancer risk in 

the only three datasets in which we could estimate its effects independent of or adjusted for AFB (nulliparous and 

parous women in the CSNSC and the overall results of the SCS). Our results imply that the marked effect of AFB 

unadjusted for AFM seen in these data and in every other study was greatly inflated by failure to adjust for AFM. 

Pending joint analysis of AFM and AFB in other studies we conclude that there is no published evidence that AFB is an 

important risk factor for breast cancer. The majority of unmarried women were virgins in the CNSNC but cohabitation 

is now common, so age at beginning prolonged cohabitation rather than AFM must be adjusted for in more recent 

studies.  

 

The effects of early and later cohabitation on breast cancer risk  

Nulliparous women (table 2) were reanalysed with the unmarried, 82% of whom were virgins, as the reference group. 

The risk is lower in those who marry before age 25 (OR 0.82 95%CI 0.63-1.06) but higher in those who marry after age 

27 (OR 1.50, 95%CI 1.12-2.03), suggesting that early marriage is protective and late marriage increases breast cancer 

risk compared with unmarried women. However, beginning cohabitation could be slightly protective even after age 
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30 if women who will remain single are atypical in other ways that reduce their risk, perhaps having a pattern of 

interpersonal contacts different from women who will marry. Conversely, it is also possible that women who remain 

single are at greater risk for other reasons and cohabitation increases the risk slightly when it begins before age 19 

and more when it begins later. The lower risk in women with more than one partner suggests a protective rather than 

a carcinogenic effect, but pending discovery of the underlying mechanism(s) this may be difficult to resolve.  

 

Possible explanations of the effect of cohabitation  

The evidence that earlier age at beginning cohabitation is associated with reduced breast cancer risk seems strong and 

consistent, but we can only speculate on the explanation. That cohabitation, an extreme example of interpersonal 

contact, may influence breast cancer risk is more plausible now than 50 years ago. Interpersonal contacts are central 

in the biology of infections some of which, while mainly immunising, have malignancy as a rare response. Several such 

carcinogenic infections are now known14, although the cause of the significant excesses of childhood leukaemia 

following the new contacts promoted by sudden large influxes into rural areas, where susceptible individuals are likely 

to be more prevalent15, remains undiscovered.  A recent review concluded that oncogenic viruses are the major 

plausible hypothesis for a direct cause of human breast cancer16 while another concluded that they are unlikely to play 

any significant role17. Earlier exposure to an oncogenic infection might reduce its long-term effect through a 

mechanism analogous to the reduced risk of paralysis following early poliovirus infection, but such a pattern has not 

been shown for any infective cause of human malignancy. Highly infectious sexually transmitted agents are unlikely to 

be involved. The risk of cervical cancer, which is caused almost entirely by sexually transmitted human 

papillomaviruses, is strongly associated with early age at first intercourse and increases steeply with increasing 

numbers of sexual partners. In contrast, early age at first intercourse has no detectable effect on breast cancer risk, 

and the OR is slightly lower for 2 sexual partners than for 1 but shows little further reduction for 3 or more partners 

(OR for >2 v. 2 partners 0.91, 95% CI 0.75-1.11, p = 0.4). This suggests a protective effect requiring prolonged contact 

with a partner. Recent findings suggest that more complex infective mechanisms, including effects of the microbiome 
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on the immune system, may also affect tumorigenesis18, 19. The epidemiology of breast cancer in relation to menarche, 

childbirth and menopause as well as OC use and hormone replacement therapy is plausibly accounted for by hormonal 

effects. An influence on differentiating mammary cells via circulating hormone levels was proposed to explain the 

strong protective effect of high parity20, and Pike and colleagues21 suggested that changes in breast cancer incidence 

associated with menarche, birth and menopause are consistent with concomitant changes in breast stem cell division 

rates. Both gut and mammary microbiota may influence breast cancer risk by hormonal mechanisms22. A dose-related 

protective immunological response to sperm23, 24 has been suggested, but an effect of the microbiome, perhaps 

through anticancer immune responses19, may be more plausible. Correlates of prolonged cohabitation include 

convergence of gut microbiota between couples and increased diversity of gut microbiota compared with those who 

live alone25. Microbiota at other sites, including the breast, could also be relevant.  

We hope that our results will encourage others with relevant data to examine the effects on breast cancer risk of age 

at beginning cohabitation, number of long-term relationships, parity and ages at first and subsequent births. 

Confirmatory evidence that age at beginning prolonged cohabitation influences risk and accounts for much of the 

effect of age at childbirth would be important whatever the mechanism. If infection were involved transmission must 

occur within families and through other social contacts as well as between couples. The resulting variation in risk in 

the general population could be greater than the variation associated with age at beginning cohabitation, and might 

even account for a substantial proportion of the non-genetic familial risk. However, contacts before menarche when 

the breast has not developed or in childhood while the immune system is still evolving could be less important than 

later exposures. If an underlying infective process were identified it might be targeted to reduce breast cancer 

incidence. 
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Table 1. WHO Collaborative Study of Neoplasia and Steroid Contraceptives. Numbers of cases and controls, and 

univariate odds ratios (OR) adjusted for age and centre for each other variable.  

 
Cases 

(n=2,760) 
Controls 

(n=18,381)   

 n (%) n(%) OR (95% CI) p-trend 
Centre     

Siriraj Hospital, Thailand 266 (9.6) 3552 (19.3)   
Chiang Mai, Thailand 262 (9.5) 3025 (16.5)   

Chulalongkorn, Thailand 259 (9.4) 3036 (16.5)   
Israel 671 (24.3) 1645 (9.0)   

Mexico 143 (5.2) 1729 (9.4)   
GDR 504 (18.3) 1215 (6.6)   

Philippines 162 (5.9) 977 (5.3)   
Chile 142 (5.1) 946 (5.2)   

Australia 81 (2.9) 702 (3.8)   
China 189 (6.9) 621 (3.4)   
Kenya 46 (1.7) 714 (3.9)   

Colombia 35 (1.3) 219 (1.2)   
Age group at diagnosis/interview     

15-24 20 (0.7) 1950 (10.6)   
25-29 100 (3.6) 1697 (9.2)   
30-34 252 (9.1) 2126 (11.6)   
35-39 390 (14.1) 2939 (16.0)   
40-44 599 (21.7) 3001 (16.3)   
45-49 791 (28.7) 3336 (18.2)   
50-54 516 (18.7) 2495 (13.6)   
55-64 92 (3.3) 837 (4.6)   

Socioeconomic status1    <0.0001 
professional 461 (16.7) 1746 (9.5) 1.00 (ref)  

skilled worker 1490 (54.0) 8241 (44.8) 0.70 (0.62-0.79)  
unskilled worker 744 (27.0) 7375 (40.1) 0.57 (0.49-0.66)  

student/unemployed/no data 65 (2.4) 1019 (5.5) 0.74 (0.55-0.99)  
Oral Contraceptive (OC) use    0.00022 

never 1709 (61.9) 11443 (62.3) 1.00 (ref)  
current OC use, <5 yrs duration 73 (2.6) 809 (4.4) 1.18 (0.91-1.54)  
current OC use, ≥5 yrs duration 183 (6.6) 673 (3.7) 1.54 (1.27-1.86)  

past OC use, <5yrs duration 133 (4.8) 972 (5.3) 1.15 (0.94-1.40)  
past OC use, ≥5yrs duration 101 (3.7) 446 (2.4) 1.08 (0.85-1.37)  

Incomplete OC history3 561 (20.3) 4038 (22.0) 0.94 (0.84-1.04)  
Alcoholic drinks per week4    0.9 

None 1373 (49.8) 9002 (49.1) 1.00 (ref)  
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<1 912 (33.1) 7434 (40.6) 0.96 (0.87-1.07)  
1-4 300 (10.9) 1106 (6.0) 0.94 (0.79-1.11)  
≥5 171 (6.2) 780 (4.3) 1.09 (0.89-1.34)  
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Table 1 continued. 
 

 
Cases 

(n=2760) 
Controls 

(n=18,381) 
OR (95% CI) p-trend 

Number of lifetime sexual 
partners5    

0.0004 

Virgins7 223 (8.2) 2318 (12.7) 1.70 (1.44-2.00)  
1 1819 (66.6) 12002 (65.8) 1.00 (ref)  
2 308 (11.3) 2254 (12.4) 0.84 (0.73-0.96)  
3 155 (5.7) 737 (4.0) 0.92 (0.75-1.12)  
4 81 (3.0) 341 (1.9) 0.93 (0.71-1.22)  

≥5 144 (5.3) 600 (3.3) 0.89 (0.72-1.10)  
Age at first sexual relationship8 

   <0.00016 
≤18 841 (30.5) 6856 (37.3) 1.00 (ref)  

19-21 747 (27.1) 4586 (25.0) 1.31 (1.17-1.46)  
22-24 411 (14.9) 2344 (12.8) 1.59 (1.39-1.83)  
25-27 265 (9.6) 1244 (6.8) 2.19 (1.86-2.58)  
28-30 147 (5.3) 630 (3.4) 2.45 (1.99-3.01)  
≥31 71 (2.6) 263 (1.4) 3.26 (2.60-4.09)  

Virgins7 223 (8.1) 2318 (12.6) 2.55 (2.13-3.04)  
Age at first marriage9 

   <0.000110 
≤18 490 (17.8) 5221 (28.4) 1.00 (ref)  

19-21 760 (31.3) 4746 (31.9) 1.40 (1.24-1.59)  
22-24 546 (22.5) 2736 (18.4) 1.70 (1.48-1.95)  
25-27 306 (12.6) 1419 (9.5) 2.04 (1.73-2.40)  
28-30 187 (7.7) 678 (4.6) 2.79 (2.29-3.40)  
≥31 162 (6.7) 467 (3.1) 3.24 (2.62-4.01)  

Unmarried 308 (11.2) 3100 (16.9) 2.39 (2.03-2.82)  
Parity (number of live births)    <0.0001 

None 488 (17.7) 3909 (21.3) 1.00 (ref)  
1-2 1121 (40.6) 5637 (30.7) 0.79 (0.69-0.89)  
3-4 794 (28.8) 4573 (24.9) 0.59 (0.52-0.68)  
5-6 215 (7.8) 2359 (12.8) 0.35 (0.29-0.42)  
7-8 91 (3.3) 1124 (6.1) 0.31 (0.25-0.40)  
≥9 51 (1.9) 779 (4.2) 0.24 (0.18-0.33)  

Age at first live birth in parous 
women    

<0.0001 

≤18 269 (11.8) 3076 (21.3) 1.00 (ref)  
19-21 592 (26.1) 4627 (32.0) 1.25 (1.06-1.46)  
22-24 565 (24.9) 3259 (22.5) 1.54 (1.31-1.81)  
25-27 413 (18.2) 1884 (13.0) 1.96 (1.65-2.33)  
28-30 222 (9.8) 923 (6.4) 2.40 (1.96-2.94)  
≥31 211 (9.3) 703 (4.9) 3.01 (2.44-3.71)  

Breastfeeding duration in parous 
women11  

 
<0.0001 
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<1 year 1286 (56.6) 5679 (39.3) 1.00 (ref)  
1-3 years 689 (30.3) 4944 (34.2) 0.77 (0.69-0.87)  
≥4 years 297 (13.1) 3846 (26.6) 0.47 (0.41-0.56)  
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Footnotes to table 1: 

1 Occupation of woman, or of husband if higher SES 

2 P-value for heterogeneity 

3 Includes 419 cases and 2892 controls with time of last OC use NK, 29 cases and 301 controls with duration of OC use 

NK, 111 cases and 827 controls with both last use and duration NK, and 2 cases and 18 controls with any OC use NK 

4 Alcohol consumption not known for 4 cases and 59 controls 

5 Number of sexual partners not known for 30 cases and 129 controls 

6 Trend test excluding virgins 

7 Includes 2 controls who were married and reported no sexual relationships 

8 Age at first sexual relationship not known for 55 cases and 140 controls 

9 Marriage status or age at marriage not known for 1 case and 14 controls 

10 Trend test excluding unmarried women 

11 Duration of breastfeeding not known for 3 controls 
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Table 2. Nulliparous women: effects of age at first sexual relationship and age at marriage analysed separately (univariate – all women) and jointly 

(multivariate, restricted to married women).  Odds ratios (ORs) adjusted for age group, centre, socioeconomic status and oral contraceptive use. 

 
Age at first sexual relationship Age at first marriage 

 Cases Controls Univariate Multivariate1  Cases Controls Univariate Multivariate1 
 

married total married total OR (95% CI) OR (95% CI)    OR (95% CI) OR (95% CI)   
 

 
   

 
 

  
 

≤18 59 72 302 500 0.97 (0.67-1.39) 1.00 (ref) ≤18 25 185 1.00 (ref) 1.00 (ref) 
19-21 43 56 281 425 0.76 (0.52-1.12) 0.76 (0.42-1.35) 19-21 33 271 0.87 (0.48-1.58) 1.07 (0.52-2.21) 
22-24 20 29 168 235 0.69 (0.44-1.10) 0.80 (0.36-1.79) 22-24 29 221 0.74 (0.40-1.36) 0.91 (0.40-2.11) 
25-27 28 34 130 185 0.94 (0.61-1.45) 0.99 (0.40-2.45) 25-27 33 155 1.18 (0.64-2.17) 1.26 (0.48-3.32) 
28-30 20 26 82 108 1.17 (0.72-1.89) 0.54 (0.20-1.49) 28-30 32 101 1.71 (0.92-3.18) 3.01 (1.10-8.23) 
≥31 38 47 100 132 1.26 (0.85-1.86) 0.79 (0.31-2.04) ≥31 56 132 1.71 (0.98-2.98) 2.20 (0.85-5.69) 

p trend excluding virgins  p=0.13 p=0.57 p trend excluding unmarried p=0.0009 p=0.017 
Virgins 0 223 2 2318 1.00 (ref)  2 Unmarried 279 2840 1.14 (0.71-1.83)  
1The multivariate analysis was restricted to 203 case and 1063 control married nulliparous women who reported ever having a sexual relationship. 

2 The OR for unmarried nulliparous non-virgins with virgins as the reference group is 0.83 (95%CI 0.57-1.22).
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Table 3. Married parous women: age at marriage and years from first intercourse to marriage. Numbers of cases and controls (upper part) and odds ratios 

(ORs) adjusted for parity, age at first birth, duration of breast feeding, number of sexual partners, socioeconomic status, oral contraceptive use, age group 

and centre. 

Years from first 
intercourse to marriage 

Age at first marriage  
≤18 19-21 22-24 25-27 28-30 ≥31 Total  

 case/control case/control case/control case/control case/control case/control case/control  
         

≤1 427/4715 548/3765 351/1997 217/1031 113/493 74/260 1730/12261  
2-4 33/247 160/592 102/305 16/69 9/19 3/14 323/1246  
5-7 1/11 10/79 50/170 23/72 6/20 4/6 94/358  
≥8 0/2 1/11 8/32 16/80 23/40 24/53 72/218  

Total 461/4975 719/4447 511/2504 272/1252 151/572 105/333 2219/14083  

 
OR (95%CI) 

 
OR (95%CI) 

 
OR(95%CI) 

 
OR(95%CI) 

 
OR(95%CI) 

 
OR(95%CI) 

 

p for trend 
within row 

 

OR adjusted for 
age at marriage 

(95%CI) 

≤1 1.00 (ref) 1.24  
(1.04-1.48) 

1.37  
(1.09-1.71) 

1.53  
(1.16-2.01) 

1.56  
(1.10-2.20) 

1.75  
(1.14-2.67) 0.0045 

1.00 (ref) 
 

2-4 1.24  
(0.82-1.87) 

1.24  
(0.96-1.60) 

1.26  
(0.92-1.72) 

0.87  
(0.48-1.60) 

1.87  
(0.79-4.44) 

0.70  
(0.19-2.64) 0.59 

0.96  
(0.80-1.14) 

5-7 1.16  
(0.13-10.01) 

1.12 
 (0.55-2.29) 

1.28  
(0.87-1.90) 

1.13  
(0.66-1.94) 

1.22  
(0.46-3.24) 

2.62  
(0.67-10.23) 0.34 

0.90  
(0.68-1.19) 

≥8  0.80  2.09  0.89  2.78  1.67  0.37 1.03  
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(0.10-6.60) (0.90-4.87) (0.49-1.61) (1.55-5.01) (0.95-2.94) (0.73-1.45) 
p for trend  

    within column 0.56 0.63 0.88 0.46 0.13 0.37  
Overall trend 

p=0.77 
OR adjusted for time 
since first intercourse 

1.00 (ref) 
 

1.24 
(1.04-1.46) 

1.35 
(1.09-1.67) 

1.37 
(1.05-1.78) 

1.64 
(1.19-2.27) 

1.68 
(1.13-2.49) 

Overall trend 
p=0.0023  
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Table 4. Effects among married parous women of age at marriage, age at first live birth, parity, duration of breast feeding, number of sexual partners and age at first sexual 

intercourse. Multivariate analyses adjusted for age group, centre, socioeconomic status and oral contraceptive use.  

 

   

Model 1: 
fitting all 
variables 

Model 2: 
excluding age at 

marriage 

Model 3: 
excluding age at 

first live birth 

Model 4: 
excluding parity 

Model 5: 
excluding 

duration of 
breast feeding 

Model 6: 
excluding 

number of sexual 
partners 

 Cases Controls OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
Age at marriage         

≤18 461 4,975 1.00 (ref)  1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
19-21 719 4,447 1.23 (1.04-1.45)  1.24 (1.08-1.42) 1.24 (1.05-1.46) 1.23 (1.04-1.46) 1.23 (1.04-1.46) 
22-24 511 2,504 1.33 (1.08-1.64)  1.45 (1.25-1.68) 1.34 (1.08-1.65) 1.34 (1.08-1.65) 1.33 (1.08-1.64) 
25-27 272 1,252 1.36 (1.06-1.76)  1.62 (1.35-1.94) 1.37 (1.06-1.77) 1.38 (1.07-1.78) 1.36 (1.05-1.75) 
28-30 151 572 1.64 (1.20-2.25)  2.08 (1.66-2.60) 1.65 (1.21-2.26) 1.67 (1.22-2.28) 1.64 (1.20-2.24) 
≥31 105 333 1.70 (1.17-2.46)  2.24 (1.72-2.91) 1.72 (1.19-2.50) 1.72 (1.18-2.49) 1.67 (1.15-2.41) 

Age at first live birth         
≤18 263 2,943 1.00 (ref) 1.00 (ref)  1.00 (ref) 1.00 (ref) 1.00 (ref) 

19-21 578 4,514 0.97 (0.81-1.18) 1.09 (0.93-1.29)  1.00 (0.83-1.21) 0.98 (0.81-1.19) 0.98 (0.81-1.19) 
22-24 560 3,200 1.03 (0.82-1.29) 1.27 (1.07-1.51)  1.09 (0.87-1.36) 1.04 (0.83-1.30) 1.05 (0.84-1.31) 
25-27 403 1,851 1.17 (0.91-1.52) 1.52 (1.26-1.83)  1.27 (0.98-1.64) 1.19 (0.92-1.54) 1.20 (0.92-1.55) 
28-30 214 902 1.25 (0.92-1.70) 1.75 (1.41-2.19)  1.38 (1.02-1.86) 1.27 (0.94-1.73) 1.28 (0.94-1.73) 
≥31 201 673 1.38 (0.98-1.95) 2.12 (1.68-2.67)  1.54 (1.10-2.16) 1.41 (1.00-1.99) 1.42 (1.01-2.00) 
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Table 4 continued  

  
 
 

Model 1: 
All variables  

Model 2: 
excluding age at 

marriage 

Model 3: 
excluding age at 

first live birth 

Model 4: 
excluding parity 

Model 5:  
excluding 

duration of 
breast feeding 

Model 6: 
excluding 

number of sexual 
partners 

 Cases Controls OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
Parity         

1-2 1,080 5,377 1.00 (ref) 1.00 (ref) 1.00 (ref)  1.00 (ref) 1.00 (ref) 
3-4 784 4,507 0.94 (0.83-1.06) 0.95 (0.84-1.07) 0.91 (0.81-1.03)  0.91 (0.81-1.03) 0.95 (0.84-1.07) 
5-6 215 2,326 0.68 (0.56-0.83) 0.68 (0.56-0.83) 0.66 (0.54-0.80)  0.63 (0.53-0.75) 0.69 (0.57-0.83) 
7-8 89 1,109 0.64 (0.49-0.85) 0.64 (0.49-0.84) 0.62 (0.48-0.81)  0.59 (0.45-0.75) 0.65 (0.50-0.86) 
≥9 51 764 0.56 (0.40-0.79) 0.56 (0.40-0.78) 0.54 (0.38-0.76)  0.50 (0.36-0.69) 0.57 (0.41-0.80) 

Duration of breast 
feeding         
<1 year 1,252 5,470 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)  1.00 (ref) 

1-3 years 673 4,826 0.93 (0.82-1.05) 0.92 (0.82-1.05) 0.92 (0.81-1.04) 0.90 (0.79-1.01)  0.93 (0.82-1.05) 
≥4 years 294 3,787 0.81 (0.67-0.99) 0.80 (0.66-0.97) 0.81 (0.66-0.98) 0.65 (0.55-0.78)  0.81 (0.67-0.99) 

Number of sexual 
partners         

1 1,660 10,817 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)  
2 269 1,986 0.85 (0.73-0.99) 0.85 (0.73-0.98) 0.85 (0.73-0.99) 0.86 (0.74-1.01) 0.85 (0.73-0.99)  

≥3 290 1,280 0.78 (0.66-0.93) 0.78 (0.66-0.93) 0.77 (0.65-0.92) 0.79 (0.66-0.93) 0.78 (0.65-0.92)  
1Excluding 15 with missing marriage status, 32 who had first sex >2 year after first marriage, 3 with unknown duration of breastfeeding and 158 with unknown number of 
sexual partners 
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Table 5. Married parous women: Odds ratios (ORs) for age at first marriage (AFM), age at first birth (AFB) and interval from first marriage to first birth (IMFB) adjusted for 
age group, centre, socioeconomic status, oral contraceptive use, parity, duration of breast feeding and number of sexual partners.  

   
Univariate analyses Fitting AFM and AFB 

Correlation 0.84 
Fitting AFM and IMFB 

Correlation -0.07 
Fitting AFB and IMFB 

Correlation 0.36 
       
 Cases Controls OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI) 
AFM ≤18 461 4,975 1.00 (ref) 1.00 (ref) 1.00 (ref)  
        19-21 719 4,447 1.24 (1.08-1.42) 1.23 (1.04-1.45) 1.25 (1.09-1.43)  
       22-24 511 2,504 1.45 (1.25-1.68) 1.33 (1.08-1.64) 1.47 (1.26-1.71)  
       25-27 272 1,252 1.62 (1.35-1.94) 1.36 (1.06-1.76) 1.66 (1.38-1.99)  
       28-30 151 572 2.08 (1.66-2.60) 1.64 (1.20-2.25) 2.14 (1.71-2.69)  
        ≥31 105 333 2.24 (1.72-2.91) 1.70 (1.17-2.46) 2.36 (1.80-3.09)  
Increase per year   1.052 (1.039-1.064) 1.033 (1.012-1.053) 1.055 (1.042-1.069)  
   p(trend)<0.0001 p(trend)=0.0015 p(trend)<0.0001  
AFB ≤18 263 2,943 1.00 (ref) 1.00 (ref)  1.00 (ref) 
       19-21 578 4,514 1.09 (0.93-1.29) 0.97 (0.81-1.18)  1.12 (0.95-1.33) 
       22-24 560 3,200 1.27 (1.07-1.51) 1.03 (0.82-1.29)  1.35 (1.13-1.61) 
       25-27 403 1,851 1.52 (1.26-1.83) 1.17 (0.91-1.52)  1.65 (1.36-2.00) 
       28-30 214 902 1.75 (1.41-2.19) 1.25 (0.92-1.70)  1.94 (1.54-2.43) 
       ≥31 201 673 2.12 (1.68-2.67) 1.38 (0.98-1.95)  2.39 (1.87-3.05) 
Increase per year   1.048 (1.036-1.061) 1.022 (1.002-1.042)  1.057 (1.043-1.070) 
   p(trend)<0.0001 p(trend)=0.035  p(trend)<0.0001 
IMFB ≤-3 39 204 1.01 (0.68-1.48)  0.74 (0.50-1.10) 1.03 (0.70-1.51) 
          -2 12 92 0.65 (0.34-1.23)  0.57 (0.30-1.08) 0.64 (0.34-1.21) 
          -1 32 146 0.91 (0.59-1.38)  0.92 (0.60-1.41) 0.95 (0.62-1.46) 
           0 330 1,989 1.00 (ref)  1.00 (ref) 1.00 (ref) 
           1 995 6,611 0.98 (0.85-1.14)  0.99 (0.86-1.15) 0.94 (0.81-1.09) 
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           2 385 2,650 0.87 (0.73-1.03)  0.89 (0.75-1.06) 0.80 (0.67-0.95) 
           3 175 1,048 0.91 (0.74-1.13)  0.94 (0.76-1.16) 0.80 (0.64-0.99) 
           4 85 499 0.87 (0.66-1.14)  0.91 (0.69-1.20) 0.73 (0.55-0.96) 
         5-9 130 714 0.95 (0.75-1.20)  1.01 (0.79-1.28) 0.72 (0.56-0.92) 
         ≥10 36 130 1.14 (0.76-1.73)  1.32 (0.87-2.01) 0.71 (0.46-1.10) 
Increase per year1   1.001 (0.976-1.026)  1.013 (0.988-1.039) 0.961 (0.936-0.987) 
   p(trend)=0.94  p(trend)=0.32 p(trend)=0.0033 

                    1 Women married after first birth are excluded in trend analyses of years from marriage to first birth
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