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A case-control study of benign ovarian tumours
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Abstract
Study objective-The aim was to investi-

gate the association between reproductive,
contraceptive, and menstrual factors and
risk of benign ovarian tumours.
Design and setting-This was a case-

control study carried out in six London
Hospitals. An interviewer administered
questionnaire was used.
Subjects-62 women with a benign epi-

thelial ovarian neoplasm, 37 women with a
functional ovarian cyst, and 20 women with
a dermoid cyst presenting between 1983 and
1985, together with 132 controls, took part in
the study.
Main results-On average, women with a

benign epithelial ovarian neoplasm were
older than those with a functional ovarian
cyst, who in turn were older than those with
a dermoid cyst. Nulliparity and infertility
were associated with an increased risk, and
multiparity with a reduced risk, of benign
epithelial ovarian neoplasms. Infertility
and pelvic inflammatory disease were
associated with increased risks offunctional
and dermoid cysts. Recent use of oral con-
traceptives was associated with a reduced
risk of all three tumour types.
Conclusions-The findings suggest that

the aetiology of ovarian cysts and benign
epithelial ovarian neoplasms may differ.
The aetiology of benign and malignant epi-
thelial ovarian neoplasms may be similar,
however, since some risk factors are shared.
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Benign ovarian tumours are the fourth most
common gynaecological reason for admission to

hospital in England and Wales. Most admissions
occur between the ages of 15 and 44 years with a

peak at ages 25 to 34 years. At these ages about one
woman in every 1000 is discharged from hospital
each year with a diagnosis of benign ovarian
tumour. 1 Little is known about the causes of these
tumours, except that oral contraceptive use has
been reported to be associated with a reduced risk
of functional ovarian cysts.23
We report here the findings of a case-control

study of women with a benign ovarian tumour

admitted to six London hospitals between 1983
and 1985. The aim of the study was to investigate
the risk factors for these tumours, especially those
relating to reproductive history and oral con-

traceptive use, and to assess whether they vary for
the different pathological types of tumour.

Methods
Between 1983 and 1985, 132 women between the
ages of 15 and 64 years who were diagnosed as
having a benign ovarian tumour were identified at
six London hospitals. The type of lesion was
classified from information on the hospital path-
ology report. The histological type was described
as a benign epithelial neoplasm in 61 cases (46%),
a functional ovarian cyst (follicular, corpus
luteum, or other type of functional cyst) in 37
cases (28%), a dermoid cyst in 19 cases (14%),
and a fibroma in five cases (4%). One woman had
both a benign epithelial neoplasm and a dermoid
cyst. There were nine women for whom the type
of lesion was unknown or for whom the informa-
tion was missing. Controls were frequency
matched on age to the cases and for each case one
control was chosen. The interviewer inspected the
ward lists to identify women in the same five year
age group (15-19, 20-24... 60-64 years) as the
cases who had been interviewed at the same
hospital. One hundred and thirty two control
patients were interviewed. Women were ineligible
as controls if they had a condition which has been
related to reproductive history or oral con-
traceptive use, ie, vascular, gynaecological, gall-
bladder, breast or thyroid disease, rheumatoid
arthritis, or melanoma. The controls had been
admitted with diseases of the digestive system
(n= 28), fractures and other inuries (27), diseases
of the respiratory system (22), diseases of the
musculoskeletal system and connective tissue
(19), and various other conditions (36). All cases
and controls were interviewed by one trained
nurse interviewer. Using the same standard ques-
tionnaire as in a previous study of malignant
ovarian disease,4 each woman was asked detailed
questions about her demographic, reproductive,
contraceptive, and menstrual history.

DATA ANALYSIS
Maximum llkelihood estimates of odds ratios,
which approximate closely to relative risks, and
tests for trend where appropriate were computed
using unconditional logistic regression with the
GLIM statistical package.5 6 The findings are pre-
sented as relative risks (RR) with 95% confidence
intervals (95% CI). All tests for significance were
two sided. Separate analyses were performed for
the cases with a benign epithelial neoplasm, a
functional cyst, and a dermoid cyst. The woman
with both a benign epithelial neoplasm and a
dermoid cyst was included in the analyses for both
tumour types. Those with a fibroma or whose
tumour type was unknown were too few for
analysis and were excluded. All 132 controls were
used in the analyses for each tumour type. Esti-
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mates of relative risk were adjusted for age in five
year groups. Social class was based on occupa-
tion,7 using own occupation for women who had
never been married and husband's occupation for
married women. Nulligravid and gravid defines,
respectively, women who had never knowingly
conceived and women who had had at least one
pregnancy. Parity denotes number of live births
and stillbirths.

Results
The age distribution of the cases by tumour type
and of controls is shown in table I. There are clear
differences between the cases. On average,
women with a benign epithelial neoplasm were
the oldest (39 6 years) and the women with a
dermoid cyst the youngest (29-2 years). The social

Table I Age distribution of cases by tumour type and controls

Tumour type
Benign epithelial Functional Dermoid

Age group neoplasm cyst cyst
(years) Cases (O%) Cases (%) Cases (%) Controls (%)
15-24 3 (5) 4 (1 1) 8 (40) 15 (1 1)
25-34 19 (31) 14 (38) 9 (45) 45 (34)
35-44 22 (35) 14 (38) 1 (5) 42 (32)
45-54 1 1 (18) 5 (14) 1 (5) 20 (15)
55-64 7 (1 1) - - 1 (5) 10 (8)
Total 62 (100) 37 (100) 20 (100) 132 (100)

Average age (SD) (years): 39-6 (9-75) 35-2 (9-13) 29-2 (9 38) 37-1 (10 86)

class distribution of the cases and controls was
similar, with 39%, 43%, and 13%, of the cases
and 38%, 44%, and 13% of the controls in social
classes I-II, III, and, IV-V respectively. Five
percent of cases and controls could not be allo-
cated to a social class. There were three cases and
three controls who had never been sexually active
and these women have been excluded from
analyses of reproductive history and contra-
ceptive use.
For benign epithelial neoplasms, increased

risks of borderline statistical significance were
associated with nulligravidity (RR= 2-2, 95% CI
10-5-1) and nulliparity (RR=2-2, 95% CI
1-0-48), the risks decreasing as parity increased
[X2 (trend) = 6.8, p < 0-01] (table II). The risks for
dermoid cysts associated with these aspects of
pregnancy history showed a similar pattern to

Table II Relative risks
(RR) for benign ovarian
tumours associated with
pregnancy history
(sexually active women
only)

those for benign epithelial neoplasms although
none was statistically significant. There was no

evidence of an association between any of the
three tumour types and history of spontaneous or

induced abortion or with age at first birth.
Having been investigated for infertility was

associated with an increased risk of all three
tumour types (table III). These risks were signifi-
cantly raised for women with a benign epithelial
neoplasm (RR=4 3, 95% CI 16-11 1) and a

functional cyst (RR= 40, 95% CI 13-12 1). For
these two tumour types, the risks were increased
among both nulligravid and gravid women.

Adjusting for infertility did not affect the relative
risk estimates associated with pregnancy history
shown in table II.

Associations with oral contraceptive use are

shown in table IV. The relative risk of benign
epithelial neoplasms was increased by the use of
oral contraceptives, the duration of use, and the
discontinuation of use more than six months
before interview, but the increase was not stat-

istically significant. The previous use of oral
contraceptives at any time was associated with a

reduced risk of dermoid cyst, the risk decreasing
with increasing duration of use [X2 (trend) = 10 5,
p<0-01]. In women who had been using oral
contraceptives in the six months prior to interview
(recent use) there was a reduction in the relative
risk of occurrence of all three tumour types, but
not reaching statistical significance. Other
methods of contraception were not related to risk
of any of the tumour types.
Table V shows data relating to menarche,

menstruation, and pelvic infection. Women who
reported menarche later than 12 years had a

reduced risk of a benign epithelial neoplasm
(RR = 0-4, 95% CI 0-20-8, p < 0-01). There were
no clear associations with other aspects of
menstruation although, as compared to the con-

trols, women in all three tumour groups were less
likely to have very irregular periods but more

likely to have periods which were often painful.
Those reporting previous pelvic infection had an

increased risk of functional cysts (RR = 4-6, 95%
CI 18-11 1, p<0-001) and a non-significantly
increased risk ofdermoid cysts (RR = 3-0,95% CI
0'9-9-9). Six of the eight women with a functional

Tumour type
Benign epithelial neoplasm Functional cyst Dermoid cyst

Controls Cases RR (95% CI) Cases RR (95%0 CI) Cases RR (95O0 CI)

Gravid 93 40 -.Oa 25 -.Oa 8 1.Oa
Nulligravid 36 20 2-2 (1-0-5-1)* 11 0-9 (0-3-2 4) 12 1-3 (0 4-4 7)
Parous 83 35 1-Oa 22 1.Oa 5 1.Oa
Nulliparous 46 25 2-2 (1-0-4-8)* 14 1-0 (0-4-2-5) 15 2-2 (0-6-8-8)

Parity 0 46 25 1.Oa 14 1.Oa 15 1.Oa
1-2 48 28 0-6 (0-3-1-4) 15 1-3 (0-5-3-4) 4 0-5 (0-1-2-2)

>3 35 7 0-2 (0 07-0 6)t 7 0-7 (0-2-2-2) 1 0-3 (0-02-2 8)
x2 for trend= 6-8t x2 for trend= 1-5 x2 for trend= 2-6

Total abortionsb
0 94 45 1.Oa 25 .Oa 15 .Oa

> 1 35 15 0-8 (0-41-6) 1 1 1-3 (0-6-3-1) 5 1-6 (0 5-5-7)

Age at first
livebirth (years)C
< 20 22 6 1-Oa 9 1.Oa I I.Oa
>20 61 29 1-3 (0-4-4-3) 13 0-3 (0-1-1-0) 4 1-1 (0-1-12 3)

CI= confidence interval
All relative risks adjusted for age
aReference category
bAll apontaneoua and induced abortions. Relative risks adjusted additionally for parity
CRelaive riaka adjuated additionally for number of livebirths
*p,0-05; tp<0-01
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Table III Relative risks
(RR) for benign ovarian
tumours associated with
infertility (sexually active
women only).

Tumour type

Benign epithelial neoplasmb
Controls Cases RR (95% CI)

Reported to have
had investigations
for infertility:

All women
No
Yes

Nulligravid
Women

Functional cyst

Cases RR (950 CI)
Dermoid cyst

Cases RR (950, CI)

120 42 10Oa 28 .Oa 18 l.Oa
9 16 4-3 (1-6-11-1)t 8 4-0 (1.3-12.1)* 2 1 5 (0 3-8 6)

No 33 13 .Oa
Yes 3 7 5 0 (1-0-26-3)*

Gravid
Women
No 87 29 .Oa
Yes 6 9 4-3 (1-3-14-1)*

CI = confidence interval
All relative risks adjusted for age
aReference category
bExcludes two gravid women referred from infertility clinic
*p<0-05, tp<0-01

cyst who reported having investigations for
infertility had also had previous pelvic infection.

Discussion
The interviewer visited all six hospitals each week
to identify women who had been given a diagnosis
ofbenign ovarian tumour. While it is possible that
a few cases may have been missed (most likely
during holiday times) any such loss will have been
small. It is improbable, therefore, that the final
study population will have been biased in any way
as compared to all women admitted to these
hospitals with benign ovarian tumours over the
period of the investigation.
The risk ofa benign epithelial ovarian neoplasm

was increased among sexually active women who
had never conceived or who had never had a live
birth or stillbirth. For these tumours there was

also a significant trend of decreasing risk with
increasing parity. These results are consistent
with those reported for cystadenomas of the
ovary3 and for benign epithelial ovarian cysts.8
We also found that women with a benign epi-
thelial neoplasm were significantly more likely to
have had previous investigations for infertility.
These risk factors for benign epithelial neoplasms
are similar to those found for malignant epithelial
neoplasms.4
The findings of Vessey et a13 were similar to

ours insofar as cystadenomas and functional cysts
were less common among women who had used

Table IV Relative risks
(RR) for benign ovarian
tumours associated with
oral contraceptive use

(sexually active women
only).

7 1 -Oa 10 i.Oa
4 65 (0-9-468) 2 25 (0-3-194)

21 .Oa 8
4 2 6 (0-6-11-5) - -

oral contraceptives in the six months preceding
diagnosis. Neither previous use of oral contra-
ceptives at any time nor duration of use was

associated with decreased risks of benign epithe-
lial ovarian neoplasms, in contrast with findings
for malignant ovarian disease which have shown
that oral contraceptives reduced the risk of ovar-

ian cancer; the longer the use the lower the risk.9
Having been investigated for infertility and

having had pelvic inflammatory disease were both
associated with an increased risk of a functional
cyst and a (non-significantly) increased risk of a

dermoid cyst. Since pelvic inflammatory disease
is associated with infertility,'0 analyses were

repeated adjusting each variable for the other.
The magnitude and significance of each of the
risks persisted. An association between pelvic
inflammatory disease and ovarian cysts has been
noted before in a study of hospital admissions for
pelvic inflammation in England and Wales."1 Of
women admitted to hospital with pelvic
inflammatory disease, 3 40/% also had an ovarian
cyst, compared to 08% of women undergoing
sterilisation (unpublished data).
Women with a benign epithelial neoplasm

were, on average, older than those with a

functional cyst, who in turn were older than those
with a dermoid cyst. The difference in the age
distributions and the finding of relatively few
consistent associations with the variables studied
suggests that benign epithelial ovarian neoplasms,
functional ovarian cysts, and dermoid cysts may

Tumour type

Oral contraceptive Benign epithelial neoplasm Functional cyst Dermoid cyst
use Controls Cases RR (95% CI) Cases RR (95% CI) Cases RR (95%, CI)
Never used 38 18 i-Oa 8 1-Oa 7 i-Oa
Ever used 91 42 1-4(0-6-3 5) 28 1-0 (0-3-2-7) 13 0-2 (004-0 8)*

Duration of use
Never 38 18 .Oa 8 .Oa 7 .Oa
<5 years 51 19 1-1 (04-3-1) 17 1-0(03-3 1) 8 0-3(0-03-1-3)
5 years 40 23 1-7(0-6-4 5) 11 0-9(0-3-2-8) 5 004(0-0030-4)t

x2 for trend= 2-2 x2 for trend= 0-0 x2 for trend= 10-5t

Timing of useb
Never used 38 18 .Oa 8 .Oa 7 .Oa
Recent use 65 3 0-4(0-07-1-9) 4 0 3 (0-06-1-5) 1 0 1 (0-01-0 6)*
Past use 26 39 1-5 (0-6-3-6) 24 1-0 (0-42-9) 12 0-3 (0-05-1 2)

CI = confidence interval
All relative risks adjusted for age and parity
aReference group
bRecent use = use in the six months before interview
Past use= no use in the six months before interview
*p 0.05; tp<0-01; $p< 001

530

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.46.5.528 on 1 O
ctober 1992. D

ow
nloaded from

 

http://jech.bmj.com/


A case-control study of benign ovarian tumours

Table V Relative risks
(RR) for benign ovarian
tumours associated with
menarche, menstruation
and pelvic infection.

Tumour type
Benign epithelial neoplasm Functional cyst Dermoid cyst

Controls Cases RR (95% CI) Cases RR (95% CI) Cases RR (950o CI)
Age at menarche
<12 years 21 18 10a 8 1-0a 3 1.0a
) 12 years 109 42 0-4 (0-2-0-8)t 29 0 6 (0 2-1 7) 16 1-7 (0-9-3 4)
Not known 2 2 - I

Menstruation
Regular 86 50 .Oa 23 10a 12 1.Oa
Sometimes irregular 26 9 0 6 (03-1 5) 10 1-2 (0 4-40) 7 1 2 (04-3-9)
Very irregular 19 3 0 3 (0 08-1-1) 4 0-7 (0 2-2 5) 1 0-3 (0-03-2-4)
Not known 1 -

Never painful 79 29 -0a 17 1.Oa 6 .0a
Sometimes painful 33 22 21 (1-0-4 5)* 7 1 0(0-4-2-6) 5 1-0(0 3-4 1)
Often painful 20 11 1 8 (0-7-46) 13 3 1 (1-2-7-8)* 9 3 9 (1-1-14 0)*

Previous pelvic
infection
No 112 55 i-Oa 20 i-Oa 14 .Oa
Yes 20 7 07(03-19) 15 46(18-11 1)* 6 30(09-99)

CI= confidence interval
All relative risks adjusted for age
'Reference group
.*p 0 05; tO01; tp<0 001

well have different aetiologies. Certain risk factors
are shared for benign and malignant epithelial
ovarian neoplasms. This suggests either that the
aetiology of the two conditions is similar or that
benign epithelial ovarian neoplasms may be pre-
cursors of malignant disease. In this study, the
average age of those with a benign epithelial
ovarian tumour was 39-6 years while in our study
ofmalignant epithelial ovarian cancer, the average
age ofthe cases was 524 years.4 Thus, considering
latency, it is not inconceivable that benign epi-
thelial ovarian tumours could be precursors of
ovarian cancer. There is, however, no evidence
from case-control studies that this is so.

We would like to thank the consultants, nurses, and
other staff of the participating hospitals for their help
and support of the study, Chris Wale for computing
assistance and Evelyn Middleton for typing help.
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