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Reproductive factors and risk of cervical cancer by cell type.
A prospective study
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Summary Relationships between reproductive variables and risk of cervical cancer were examined in a
follow-up of 62,079 women in Norway from 1961 through 1980. For the 342 cases classified as squamous cell
carcinomas, a higher risk was observed in ever married than in never married women. The risk was especially
high among women married more than once and women who were widowed or divorced before start of
follow-up. High age at first birth was associated with low risk. The estimated odds ratio for women with first
birth at age 35 years or later versus 19 years or earlier was 0.18 (P<0.001) in analyses with adjustment for
age, urban-rural place of residence and parity. In analyses with adjustment for age at first birth, neither parity
or age at first marriage, nor age at menarche or menopause showed significant associations with squamous
cell carcinoma. For the 30 cases classified as adenocarcinomas, no significant associations emerged with
reproductive factors. The effects of marital status as well as age at first birth differed significantly between
adenocarcinomas and squamous cell carcinomas, suggesting dissimilar aetiologies. Although associations
between reproductive factors and squamous cell carcinoma may largely be secondary to relationships with
sexual habits, there are indications that the association with age at first birth cannot be entirely explained in
this way.

Observed relationships between reproductive factors and
cervical cancer have generally been regarded as secondary to
associations with sexual habits (Kelsey & Hildreth, 1983).
However, in a recent case-control study (Brinton et al.,
1987a) the effect of the number of births was not eliminated
by control for age at first intercourse or number of sexual
partners. Furthermore, both that study (Brinton et al.,
1987b) and recent reports on trends in incidence (Peters et
al., 1986; Eide, 1987) indicate that adenocarcinomas of the
cervix uteri may differ aetiologically from the squamous cell
carcinomas.
Within the context of a large prospective study of cancer

in women, we have evaluated the importance of reproductive
variables as risk factors for cancer of the cervix uteri. In
particular, we have studied differences between invasive
tumours of the squamous cell type and adenocarcinomas.

Materials and methods

In connection with a screening programme for breast cancer
in Norway in 1956-1959, detailed data on reproductive
factors were collected through personal interviews. The
cohort and the methods of follow-up and statistical analysis
have been described previously (Kvale et al., 1987). Of
85,063 women aged 32-74 years by January 1, 1961 in the
three counties of Nord-Tr0ndelag, Aust-Agder and Vestfold,
63,090 women attended the screening programme and were
interviewed. After exclusion of 1,011 participants who
reported hysterectomy or therapeutic radiation of the genital
organs, 62,079 women remained for follow-up.
The official registration number served as a unique

identification of the record for each woman and was used to
link follow-up information to our files. Complete infor-
mation concerning emigrations and deaths was obtained
from the Central Bureau of Statistics. Data on cancer
registrations, including date of diagnosis and histological
type, were supplied by the Cancer Registry of Norway.
A total of 392 cases classed as invasive cancer of the

cervix uteri (ICD 7th Revision, 171) were diagnosed in the
cohort during the period of follow-up, from January 1, 1961
through 1980. The diagnosis was supported by a histological
examination of a surgical specimen from the primary tumour
and/or by autopsy in 387 cases (98.7%). Of these, 342 were

Correspondence: G. Kvale
Received: 23 February 1988; and in revised form 18 July 1988.

classified as squamous cell carcinomas, 30 as adeno-
carcinomas, 3 as adenosquamous carcinomas and 12 as
carcinomas, not otherwise specified. Separate analyses were
carried out for the squamous cell carcinomas and the
adenocarcinomas. The analyses were adjusted for age at start
of follow-up (with 5-year age groups) and urban/rural place
of residence, and in special cases other demographic and
reproductive variables. The adjustment was made by forming
a stratum for each combination of covariables. Stratified
logistic regression analyses were carried out according to the
procedure described by Thomas & Gart (1983).
Of the 62,079 participants included, 13,828 died and 124

emigrated in the period 1961-1980. In the estimation
procedure, a correction for death and emigration was intro-
duced by decreasing the initial number at risk by half the
number of such events occurring among those who did not
develop cervical cancer. The expected numbers of cases at
the various levels of the study variable under the hypothesis
of no association were derived in analyses adjusted for times
until censoring (Tarone, 1975). These analyses also produced
two-tailed P-values for linear trend. Because of missing
values for certain reproductive variables, the number of cases
varied somewhat between analyses.

Results

Table I shows that squamous cell carcinomas were slightly
more common in urban areas and in the county of
Nord-Tr0ndelag, although differences according to place of
residence were not statistically significant. However, signifi-
cant differences in risk were observed between occupational
categories (P<0.001), with the highest risk in the group
'fishing, ship officers, crew'. The number of adeno-
carcinomas was small in each subgroup, and indicated risk
differences were not statistically significant.
For squamous cell carcinomas a strong effect of marital

status was observed, with particularly high risk estimates in
women married more than once, and in those who were
widowed or divorced at the time of interview (Table II).
These associations obtained in nulliparous as well as in
parous women. For adenocarcinomas no such trend was
indicated, the risk being highest in the never married group.
The distribution of cases in the never and ever married
categories differed significantly from that observed for the
squamous cell carcinomas (P=0.05).
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Table I Distribution of respondents and cases of cervical carcinoma; and observed/expected ratio
(O/E) by demographic variables, prospective study, Norway, 1961-1980.a

Total series

Place of residence:
Urban
Rural
County:

Vestfold
Aust-Agder
Nord-Tr0ndelag

Occupational categoryb:
Professional, private enterprise
Clerical work
Fishing, ship officers, crew
Farm and forestry work
Industrial work
Domestic and other work
Not specified

Squamous cell
carcinoma

Respondents 0 OIE
62,079 342 1.00

13,080
48,999

27,151
13,576
21,352

9,641
7,598
5,273
13,474
7,656
10,936
7,501

84 1.17
258 0.96

150
68
124

45
29
46
56
44
74
48

aAdjusted for age at start of follow-up; bOwn or husband's occupation.

Adenocarcinoma
O O/E
30 1.00

5 0.78
25 1.06

0.99
0.93
1.06

0.84
0.65
1.56
0.79
0.99
1.23
1.24

14
4
12

3
3
2
8
6
8
0

1.05
0.61
1.18

0.65
0.79
0.79
1.23
1.66
1.49

Table II Cervical carcinoma by marital status. Observed (0) and expected (E) number of cases and
relative odds estimate (R) by cell typea.

Squamous cell
Marital status at time carcinoma Adenocarcinoma

of interview 0 E Rb 0 E Rb
Never married 16 34.0 1.0 4 2.9 1.0
Married, no previous marriage 283 281.7 2.1** 24 23.2 0.8
Married, one or more previous marriages 10 4.2 5.6*** 0 0.4
Widowed 20 12.7 3.8*** 0 1.3
Divorced 6 2.4 5.7*** 0 0.2

aAmong women with known parity and marital status, adjusted for age at start of follow-up and
urban-rural place of residence; bOdds estimate (R) relative to never married women.

Two-tailed P-values: **0.001 <P<0.01; ***P<0.001.

The risk of squamous cell carcinoma was significantly
higher in parous than in nulliparous women (Table III). A
similar but weaker and non-significant association was
observed for adenocarcinomas. An apparent increase in risk
with increasing parity for the squamous cell carcinomas
observed in initial analyses, was not seen after adjustment
for age at first birth. Early first birth was associated with
high risk for squamous cell carcinomas, but not for adeno-
carcinomas. The difference between histologic types was
statistically significant (P=0.02). The association with age at
first birth for squamous cell carcinoma remained after
adjustment for parity and age at last birth, and was consis-
tently found in all subgroups according to demographic and
reproductive variables. An association between high age at
last birth and low risk of squamous cell carcinoma seen in
initial analyses was, however, accounted for by age at first
birth (Table III).
Low age at first marriage was associated with increased

risk of squamous cell carcinoma. However, the association
was weak and not statistically significant. The questionnaire
elicited information on year, but not exact date, of first
marriage and first and last birth. No association with age at
marriage remained in analyses with adjustment for age at
first birth among women with their first delivery after the
year of first marriage (Table IV). Women who had given
birth before the year of marriage were at particularly high
risk. In this group, with 36 cases of squamous cell
carcinoma, the odds estimate relative to women with their
first delivery after the year of marriage was 3.33 (95% CI
2.27-4.05). Those who delivered in the same calendar year as
their first marriage took place were at intermediate risk, with

an odds estimate relative to women with first delivery after
the year of first marriage of 1.81 (75 cases, 95% CI
1.35-2.43).
Age at menarche and menopause were neither associated

with risk of squamous cell carcinoma nor adenocarcinoma
(Table V). The number of abortions showed a non-
significant positive association with squamous cell carcinoma
in analysis with adjustment for age, urban-rural place of
residence, parity and age at first birth (relative odds: 1.46,
95% CI 0.87-2.45, for women reporting 3 or more abortions
versus women reporting none). For adenocarcinoma no
association with number of abortions was observed.

Discussion

In agreement with previous reports (Kelsey & Hildreth,
1983) we have found a high risk of cervical squamous cell
carcinoma in ever married women. The risk was especially
high in women married more than once and in women who
were widowed or divorced before start of follow-up.
Associations with such demographic factors have generally
been regarded as secondary to more direct associations with
sexual habits, involving multiple partners and early age at
first intercourse (Rotkin, 1973; Kelsey & Hildreth, 1983).
The significant difference in risk between occupational

categories, with the highest risk observed in the group
'fishing, ship officers and crew', is consistent with the
contention that the sexual behaviour of the husband is
important in the aetiology (Buckley et al., 1981; Skegg et al.,
1982). Our finding is in agreement with a report of
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Table III Cervical carcinoma by parity, age at first and last birth and age at first marriage. Observed (0) and
expected (E) number of cases, O/E ratio and relative odds estimate (R) by cell type.

Squamous cell
carcinoma Adenocarcinoma

0 E OIE 0 E O/E
Paritya: Nulliparous 35 59.8 0.6 4 5.1 0.8

Parous 304 279.2 1.1 24 22.9 1.0
R (parous vs. nulliparous with 95% CI) 1.87*** (1.32-2.66) 1.33 (0.46-3.86)

Parityb: 1 57 51.7 1.1 6 5.6 1.1
2 92 95.1 1.0 5 7.4 0.7
3 71 68.1 1.0 8 4.8 1.7
4 28 36.6 0.8 3 2.5 1.2

>5 39 35.5 1.1 1 2.8 0.4
R (parity .5 vs. parity 1 with 95% CI) 0.90 (0.60-1.37) 0.80 (0.18-3.58)

Age at first birth (years)c:
< 19 30 16.5 1.8 0 1.0 0.0

20-24 131 106.4 1.2 8 8.1 1.0
25-29 93 105.0 0.9 11 8.1 1.4
30-34 25 42.8 0.6 0 3.7 0.0
.35 8 16.3 0.5 4 2.1 1.9

R (age at first birth .35 vs. <19 with 95% CI) 0.18*** (0.10-0.31) 1.60 (0.27-9.60)
Age at last birth (years)d:

< 24 11 12.2 0.9 0 0.3 0.0
25-29 53 60.5 0.9 6 3.3 1.8
30-34 90 83.4 1.1 6 7.7 0.8
35-39 53 52.6 1.0 4 3.6 1.1
.40 22 20.3 1.1 1 2.1 0.5

R (age at last birth >40 vs. <24 with 95% CI) 1.61 (0.78-3.33) 0.16 (0.01-2.55)

Age at first marriage (years)e:
< 19 26 18.1 1.4 1 1.3 0.8

20-24 111 116.4 1.0 8 8.6 0.9
25-29 95 90.4 1.1 6 7.1 0.8
30-34 25 28.8 0.9 4 3.0 1.3
.35 9 12.3 0.7 3 2.0 1.5

R (age at first marriage .35 vs. <19 with 95% CI) 0.63 (0.35-1.14) 2.40 (0.40-14.3)
aAmong women with known parity, adjusted for age at start of follow-up and urban-rural place of residence;

bAmong parous women with known parity and age at first birth, adjusted for age at start of follow-up, urban-rural
place of residence and age at first birth; cAmong women with known parity and age at first birth, adjusted for age at
start of follow-up, urban-rural place of residence and parity; dAmong parous women with .2 births, adjusted for age
at start of follow-up, urban-rural place of residence, parity and age at first birth; eAmong women with known parity
and age at first marriage, adjusted for age at start of follow-up, urban-rural place of residence and parity.

Two-tailed P-values: ***P<0.001.

Table IV Squamous cell carcinoma of the cervix uteri by age at first birth and age at first marriage among women with year of first birth
later than year of first marriage. Observed and expected number of cases (O/E), and relative odds estimate (R) for age at first birth and age at

first marriagea.
Age at first birth or first marriage

(years) <19 20-24 25-29 30-34 .35 Total R (95% CI)

Age at first birth:
Adjusted for age, urban-rural place of
residence and parity O/E 0/1.9 52/37.2 57/54.9 15/24.5 4/9.5 128 0.20*** (0.08-0.49)

Also adjusted for age at first marriage,
marital status and occupational groupb O/E 0/2.2 50/42.5 54/54.7 14/17.9 2/2.8 120 0.26 (0.05-1.26)

Age at first marriage:
Adjusted for age, urban-rural place of
residence and parity O/E 8/6.7 65/56.2 46/46.8 8/14.0 1/4.3 128 0.28** (0.11-0.70)

Also adjusted for age at first birth,
marital status and occupational groupc O/E 8/7.5 57/60.6 45/41.3 7/7.4 1/1.3 118 1.40 (0.28-6.91)

aRelative odds estimate (R) for age at first birth or age at first marriage >35 years vs. < 19, based on logistic regression analyses with 5
levels of age at first birth and age at first marriage; bEight cases in strata with all respondents in the same category for age at first birth were
excluded from the analysis; cTen cases in strata with all respondents in the same category for age at first marriage was excluded from the
analysis.
Two tailed P-values for trend: ** 0.001<P<0.01; ***P<0.001.
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Table V Cervical carcinoma by menarche and menopause. Observed (0) and expected (E) number of
cases, O/E ratio and relative odds estimate (R), by cell typea.

Squamous cell
carcinoma Adenocarcinoma

0 E OIE 0 E O/E

Age at menarcheb:
<12

13
14
15
16

>17
R (age at menarche . 17 vs. < 12 with 95% CI)

Age at menopausec:
<45

46-47
48-49
50-51
52-53
>54

R (age at menopause .54 vs. <45 with 95% CI)

51 36.0 1.4
60 65.0 0.9
97 109.4 0.9
77 71.0 1.1
26 30.8 0.8
19 17.8 1.1

0.79 (0.52-1.21)

17 15.9
10 9.2
14 14.7
17 19.4
13 12.0
6 5.8

0.92 (0.43-

1.1
1.1
1.0
0.9
1.1
1.0

-1.96)

3
6
10
6
3
0

0.45

3
3
3
1

0.77

2.7 1.1
5.1 1.2
9.0 1.1
6.4 0.9
3.0 1.0
1.8 -

(0.10-1.95)

2.1 0.5
1.2 2.4
2.4 1.3
3.5 0.9
2.1 0.5
0.7 1.4
(0.11-5.17)

aRelative odds estimate based on logistic regression analyses with 6 levels of age at menarche and age at
menopause respectively; bAmong women with known parity and age at menarche, adjusted for age at start
of follow-up, urban-rural place of residence and parity; cAmong women with known parity and age at
menopause, adjusted for age at start of follow-up, urban-rural place of residence and parity.

standardized mortality ratios (SMRs) for cervical cancer in
England and Wales by husband's occupation (Beral, 1974).
Here the highest SMRs were observed among wives of
deckhands, barge and boatmen (SMR=257) and wives of
fishermen (SMR = 263). These occupations, which are
characterized by longlasting absence from home, may be
associated with a higher frequency of extramarital sexual
relationships. However, other explanations have also been
proposed (Robinson, 1983).
Among the reproductive factors studied, only low age at

first birth was significantly associated with high risk. In our

study no information was available on sexual habits and
other potential confounders like use of oral contraceptives
(Brinton et al., 1986a) and cigarette smoking (Brinton et al.,
1986b). As discussed previously (Kvale et al., 1987), oral
contraceptives should not be an important confounder, as a
majority of the women in our cohort were postmenopausal
when oral contraceptives were introduced in Norway.
Furthermore, use of oral contraceptives is probably
associated with a late rather than an early first birth, and
such confounding, if present, would tend to mask an inverse
relationship with age at first birth. Cigarette smoking might
be more prevalent among women with an early first delivery.
However, it seems unlikely that an association between
cigarette smoking and reproductive factors should be of a

magnitude explaining the association with age at first birth
seen in our study. Furthermore, from what is known about
smoking-habits among women in Norway in different
cohorts (Kvale & Johansen, 1982), a large majority of the
women in our study should be non-smokers.

There is abundant evidence that sexual habits are the
major determinants of risk of squamous cell carcinoma of
the cervix uteri (Rotkin, 1973; Brinton et al., 1987a). Thus,
the inverse association with age at first birth might be
secondary to an association with early age at first intercourse
or a promiscuous behaviour involving multiple sexual
partners. Both age at first birth and age at first marriage are
most likely associated with age at first intercourse. However,
among women with their first birth after the year of
marriage, age at first marriage should show the closer
association. The lack of association with age at first
marriage in this group, after adjustment for age at first birth,
occupation and marital status (Table IV), suggests that early
age at first intercourse may not be linked to an increased
risk. In a recent report showing a strong and linear

relationship with the number of sexual partners, early first
intercourse was significantly, although not linearly,
associated with risk (Brinton et al., 1987a). A previous study
showed no clear relationship of risk to age at first inter-
course (Reeves et al., 1985). Considering in situ carcinomas,
Reeves et al. (1985) observed a significant association,
whereas Harries et al. (1980) found no independent effect of
early intercourse after adjustment for number of sexual
partners.
The relatively strong inverse association with age at first

birth seen in this study, in analyses with adjustment for
marital status, occupation and age at first marriage (Table
IV), suggests that pregnancy-related factors other than
sexual habits may be of aetiological importance. Thus,
studying pregnant women, Singer (1975) observed increased
frequency and size of squamous epithelial metaplasia of the
columnar epithelium near the squamocolumnar junction .of
the cervix, particularly during the first pregnancy. As a result
of an eversion of the endocervix during the first pregnancy
(Singer, 1975), the transformation zone of columnar epi-
thelium increases in size and becomes more exposed to the
acidic vaginal secretions. This may increase the susceptibility
of the cervix to sexually transmitted infections and stimulate
metaplasia of the columnar epithelium.

In our study, the number of births showed no effect
independent of age at first birth. In a recent study, Brinton
et al. (1987a) observed that number of births was positively
and age at first birth inversely associated with risk of
squamous cell carcinoma in analyses with adjustment for age
at first intercourse, number of sexual partners and several
other potential confounders. However, the association with
age at first birth was not statistically significant in their
study, although risk estimates were similar to those observed
by us. The lack of independent association with number of
births seen by us is consistent with findings in several
previous studies (Rotkin, 1973; Kelsey & Hildreth, 1983). In
studies where increased risk has been observed in multi-
parous women, age at first birth has generally not been
adjusted for. Thus, although our data suggest that factors
related to the first pregnancy may be of importance, it seems
less likely that factors associated with every pregnancy
influence the risk of squamous cell cervical carcinoma.

In analysis with adjustment for age at first birth, neither
age at last birth nor age at menarche or menopause showed
significant associations with risk of squamous cell carcinoma.
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These results are consistent with previous reports (Rotkin,
1973; Kelsey & Hildreth, 1983; Brinton et al., 1987b).

Little is known about the epidemiology of adeno-
carcinomas of the cervix uteri. Previous studies have indi-
cated that this histologic type is aetiologically different from
the squamous cell type. Thus, in a study of Jewish women,
Menczer et al. (1978) found that adenocarcinomas were
relatively more common in those ethnic groups that have a
low risk for squamous cell carcinomas. Differences between
the two cancers have been found with respect to age
distribution (Eide, 1987; Silcocks et al., 1987) and parity
(Silcocks et al., 1987). Moreover, in contrast to the decrease
in incidence seen for squamous cell carcinomas in many
countries, an increase in incidence has been observed for
adenocarcinomas in younger women (Peters et al., 1986;
Eide, 1987).
For the 30 cases classified as adenocarcinomas in our

study, no clearcut association emerged with any reproductive
factor. However, the effects of marital status and age at first
birth for adenocarcinomas differed significantly from those
seen for squamous cell carcinomas. Our data are in agree-
ment with the findings of Brinton et al. (1987b) who
observed no association with parity, and lend support to
previous results which have indicated differing aetiologies for
squamous cell carcinomas and adenocarcinomas of the
cervix uteri (Menczer et al., 1978; Silcocks et al., 1987).
However, our results contrast with findings of Parazzini et
al. (1988). In a recent case-control study of 39 women with
adenocarcinoma of the cervix they observed increased risk
with increasing number of pregnancies and early age at first
birth.

It has been suggested that adenocarcinoma of the cervix
and of the corpus uteri may have similar aetiology. The
evidence, recently reviewed by Brinton et al. (1987b), is not,

however, very strong, in particular with regard to the role of
reproductive factors. Thus, Brinton et al. (1987b) found no
relationships with the reproductive variables established as
risk factors for endometrial carcinoma. This is consistent
with the lack of association with reproductive factors seen in
our study. Furthermore, the slight increase in risk seen with
increasing age at first birth for cervical adenocarcinoma
(Table III) differed significantly from the inverse association
with age at first birth described for endometrial cancer in
this cohort (Kvale et al., 1988). Thus, our data as well as
observations by others suggest that reproductive factors
affect the two cancers differently.

In conclusion, our results support indications from
previous studies that squamous cell carcinomas and adeno-
carcinomas of the cervix uteri are separate aetiological
entities. Furthermore, our data suggest that adenocarcinoma
of the cervix uteri differs aetiologically from endometrial
carcinoma. However, in our as well as in most previous
analytic epidemiological studies the number of adeno-
carcinomas considered is low. Further work is needed to
identify potential risk factors for this tumour, and to clarify
if the association with age at first birth observed for
squamous cell carcinomas is independent of sexual habits.
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