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Oral contraceptives and non-contraceptive
oestrogens in the risk of gallstone disease requiring
surgery

Carlo La Vecchia, Eva Negri, Barbara D'Avanzo, Fabio Parazzini, Antonella Gentile, Silvia
Franceschi

Abstract
Study objective-The aim was to

investigate the relationship between oral
contraceptives, non-contraceptive oestro-
gens, and the risk of gallstone disease
requiring surgery.
Design-This was a hospital based case-

control study carried out between 1987 and
1990. Main outcome measures were fre-
quency of consumption of oral contracep-
tives and non-contraceptive oestrogens,
and the corresponding multivariate
relative risk estimates and 95% confidence
intervals (CI) in relation to various
measures of use of the preparations.
Setting-A network including major

teaching and general hospitals in the
greater Milan area, northern Italy.
Subjects-Subjects were 235 women with

gallstones requiring surgery and 538
controls admitted for acute diseases, other
than digestive or hormonal diseases or those
potentially influencing the use of female
hormone preparations.
Main results-For oral contraceptives,

the relative risk for ever use was 0.8 with
95% CI 0.4 to 1.5. With reference to duration
of use, the multivariate relative risk was 1.0
for less than two and 0.5 for two or more
years of use. The relative risk was 1.7 (95%
CI 0.6 to 4.7) in women who had last used
the pill less than five years before diagnosis,
but declined to 0.4 (95% CI 0.2 to 1.0) in
those who had stopped more than five
years before. With reference to oestrogen
replacement treatment, the relative risk for
ever use was 1.9 (95% CI 1.0 to 3.1). The
relative risk, however, was not related to
duration of use, since it was 1.8 for less than
two and 1.5 for two or more years of use.
Relative risk was higher for women who had
last used non-contraceptive oestrogens 10 or
more years before diagnosis (2.4) than for
shorter periods since last use (1.3).
Conclusions-On a clinical and public

health scale, oral contraceptives and non-
contraceptive oestrogens are unlikely to
have an important influence in the aetiology
of gallbladder disease.

Several lines of evidence suggest that the
incidence of gallstones is related to female
hormones. The disease is more frequent in
women than in men and various conditions
associated with increased risk of gallstones,
including multiparity and obesity, are related to

high levels of endogenous female hormones.'
Thus drugs containing oestrogens and progestins,
particularly oral contraceptives and menopausal
replacement treatment, may increase the risk of
cholelithiasis. Epidemiological data on the issue,
however, are scanty and inconsistent. In the early
1970s, the Boston Collaborative Drug
Surveillance Program reported relative risks of
gallbladder disease of 2.0 for oral contraceptives,2
and 2.5 for postmenopausal oestrogen therapy.3
Subsequent studies, however, did not confirm
such a clear association. The two British
prospective studies oforal contraceptives4 5 found
increased risk of gallbladder disease in the short
term, but the rates declined with time so that after
seven or eight years of use the risk was similar to
(or lower than) that found in women who had
never used oral contraceptives. This pattern of
risk was interpreted as suggesting that oral
contraceptives accelerate clinical symptoms of
cholelithiasis in women with pre-existing disease.
No consistent associations were observed in an
Australian case-control study6 with either oral
contraceptives or oestrogens, and with non-
contraceptive oestrogens in a case-control study
based on a prepaid health care plan from
Washington State.7

In view of the frequency of the disease, and
hence the public health relevance ofthe issue, this
article considers oral contraceptives, oestrogen
replacement treatment, and gallstone disease
requiring surgery using data from a case-control
study conducted in northern Italy.

Methods
The data were collected within the scheme of a
case-control study of several digestive tract
diseases, based on a network of teaching and
general hospitals from the greater Milan area, the
general design of which has already been
described.8 Recruitment of cases of cholelithiasis
started in June 1987, and the present report is
based on data collected before October, 1990.
Overall participation rate was over 9700 for both
cases and controls.

CASES
The cases considered for the present analysis were
women below the age of 75 years with a discharge
diagnosis of cholelithiasis or "cholecystitis",
whose original diagnosis did not date back more

than one year before admission ("incident"
cases), and who had undergone cholecystectomy
during the monitored admission. They were

admitted to the Ospedale Maggiore, which
includes the four largest teaching and general
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hospitals in the greater Milan area, and to several
university departments (chiefly of surgery). A
total of 235 cases, aged 23 to 74 years (median age
54 years), were considered.

CONTROLS
The comparison group consisted of women
admitted for a wide spectrum of acute conditions
other than digestive disorders, malignant
tumours, breast, gynaecological, or hormone
related diseases, to the same network of hospitals
where cases had been identified. A total of 583
controls aged 21 to 74 years (median age 57 years)
were interviewed. Of these, 29% were admitted
for traumatic conditions, 18% had non-traumatic
orthopaedic disorders, 210% had acute surgical
conditions, and 32% had other miscellaneous
illnesses, such as skin, eye, ear, nose and throat, or
dental disorders.
A structured questionnaire was used to obtain

information on sociodemographic factors and
general characteristics and habits, frequency of
use of a few selected dietary items, a problem
orientated medical history, and history of use of
selected drugs, including oral contraceptives,
non-contraceptive oestrogens for menopausal
replacement treatment, and female hormones for
other indications. The time and duration of each
episode of drug use were recorded, as well as the
brand name, whenever available.

Table I Distribution of
235 cases of gallstone
disease requiring surgery
and 583 controls
according to age and
selected variables, Milan
Italy, 1987-90.

Gallstone disease Controls

Variable Number 0° Number 0°
Age (years)
<50 88 37.4 155 26.6
50-59 67 28.5 167 28.6
60-74 80 34.0 261 44.8

Marital status
Never married 23 9.8 81 13.9
Ever married 212 90.2 502 86.1

Education (years)
<7 122 51.9 308 52.8
7-11 76 32.3 163 28.0
,12 36 15.3 112 19.2
Undefined 1 0.4 - -

Body mass index (kg/m2)
< 25 134 57.0 393 67.4
25-29 66 28.1 140 24.0
30 34 14.5 47 8.1

Undefined 1 0.4 3 0.5
Parity
0 37 15.7 133 22.8
1 149 63.4 337 57.8
2-3 31 13.2 90 15.4
,4 18 7.7 23 3.9

Table II Relationship between various measures of oral contraceptive use and
gallstone disease requiring surgery, Milan, Italy, 1987-9Oa

Gallstone Relative risk estimates (950o CI)
Oral contraceptive use disease Controls M-HY' MLRc
Never used 128 274 id Id
Used at any time 27 48 0.8 0.8

(0.4-1.4) (0.4-1.5)
Duration of use (years)
< 2 13 19 1.0 1.0

(0.4-2.3) (0.4-2.3)
2 11 27 0.5 0.5

(0.2-1.2) (0.2-1.2)
Unknown 3 2 -

Time since last use (years)
< 5 15 10 1.6 1.7

(0.6-4.1) (0.6-4.7)
>5 9 35 0.4 0.4

(0.2-1.0) (0.2-1.0)
Unknown 3 3 - _

a Only women aged less than 60 years included.b Mantel-Haenszel estimates adjusted for age in quinquennia.
c Estimates from multiple logistic regression including terms for age, education, area of residence,
Vody mass index, and parity.
Reference category.

DATA ANALYSIS
The relative risks of gallstone disease, together
with their 95°0 confidence intervals (CI),
according to various measures of use of oral
contraceptive and oestrogen replacement
treatment use were first derived from data
stratified in five year age groups by the Mantel-
Haenszel procedure.9 Only 155 cases and 322
controls under age 60 years were considered for
oral contraceptives, since no information was
added by older women.

Furthermore, to allow simultaneously for other
potential confounding variables, unconditional
multiple logistic regression was used, fitted by the
method ofmaximum likelihood.'o 1l Included in
the regression equations were terms for age,
education, area of residence, body mass index,
and parity. Other variables did not modify any of
the risks and were therefore not included in the
final models.

Results
Table I gives the distribution of cases of gallstone
disease and the comparison group according to
age and selected covariates. No significant
difference was observed for marital status and
education, but cases were more frequently
overweight (age adjusted relative risk= 1.4) or
obese (relative risk= 1.8, p for trend= 0.01) and
multiparous (relative risk for > four births v
0= 2.8, 95% CI 1.3 to 5.5).

Oral contraceptives are considered in table II.
Twenty seven (17%O) cases versus 48 (1500)
controls aged less than 60 years had ever used
combination oral contraceptives: the cor-
responding age adjusted relative risk was 0.8,
with 95% CI 0.4 to 2.3. No direct association was
observed with duration of use, the point estimates
being 1.0 for less than two, and 0.5 for two or more
years of use. The risk was above unity, though not
significantly (relative risk 1.6, 950% CI 0.6 to 4.1),
for women who had last used the pill less than five
years before diagnosis, but declined to 0.4 (with
95% CI 0.2 to 1.0) in those who had stopped use
five or more years earlier. None of the relative
risks was appreciably modified by allowance for
several identified confounding variables using
multiple logistic regression.

Oestrogen replacement treatment is considered
in table III. Use at any time was reported by 19
cases (80°0) and 32 (500) controls, corresponding to
a relative risk of 1.7 (9500 CI 0.9 to 3.1). The risk,
however, was not related to duration of use, since
the point estimates were 1.7 for less than two and
1.3 for two or more years of use. Furthermore, the
risk was apparently higher for women who had last
used non-contraceptive oestrogens 10 or more
years before diagnosis than for shorter periods
since last use (relative risks 2.3 v 1.1). None of the
estimates, however, was statistically significant. As
in the case of oral contraceptives, the multivariate
relative risks were similar to the age adjusted ones.

Discussion
Although the prevalence and duration of use of
oral contraceptives and menopausal replacement
treatment in Italy are lower than in the United
States, Britain, or Australia,'2 where studies have
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been published,27 our results are in broad
agreement with most previous work, and confirm
that the incidence of clinically relevant gallstone
disease is not materially influenced by the use of
these female hormone preparations.
For oral contraceptives, the point estimates for

any use and for long term use were below unity
and the only relative risk above unity (though not

significantly) was for current or recent use. This is
consistent with the findings of two British cohort
studies,4 5 which suggested that oral
contraceptives may simply accelerate the
appearance of symptoms or hasten the diagnosis
of cholelithiasis, and hence have a reversible
influence on bile composition, but do not result in
a long term increase in risk. For menopausal
oestrogens, the relative risk for any use was,
though non-significantly, above unity, but there
was no relationship with duration of use

supportive of a causal association.
Thus, although the power of this study was

limited by the low prevalence of hormone use in
this population, the relatively large size of the data
set, together with the pattern of risks that
emerged, provide convincing evidence against a

causal role of these hormone preparations on

gallstone disease requiring surgery.
Possible sources of bias may have somewhat

influenced the estimated relative risks. For
instance, the increased relative risk for non-

contraceptive oestrogen may be partly attributable
to greater medical surveillance of such women or

to the inverse association between estrogen
replacement treatment and fractures,13 14 which
may have inflated the risk estimate. Among 169
traumatic controls, 134 had fractures and five of
them reported estrogen use. This frequency of use
was not appreciably different from that of other
controls (27/417), and hence their exclusion from
analysis did not modify any of the results. In
contrast, the use of hospital controls for the study
of oral contraceptives and disease may lead to some

underestimation of the true risk, since women in
hospital for several conditions have been shown to

report higher frequency oforal contraceptive use. 15

Although some bias is thus conceivable, it is

unlikely to be important for the final interpretation
of the results. Furthermore, cases and controls
were drawn from comparable catchment areas,

participation was practically complete, and the well

Table III Relationship between various measures of oestrogen replacement use and
gallstone disease requiring surgery, Milan, Italy, 1987-90.

Gallstone Relative risk estimates (950o CI)

Oestrogen replacement treatment disease Controls M-Ha MLRb
Never used 216 551
Used at any time 19 32 1.7 1.9

(0.9-3.1) (1.0-3.6)

Duration of use (years)
<2

Undefined
TI;-- 1-m8vert llZlP (,upnrz)

12 20 1.7

(0.8-3.6)
5 11 1.3

(0.5-3.8)
v) 1

1.8
(0.9-4.2)
1.5
(0.5-4.5)

ime sincet luas use kyears)
<I 0 7 17 1.1 1.3

(0.5-2.7) (0.5-3.3)
> 10 10 14 2.3 2.4

(1.0-5.3) (1.0-5.1)

Undefined 2 1 -

a Mantel-Haenszel estimates adjusted for age in quinquennia.
b Estimates from multiple logistic regression equations including terms for age, education, of

residence, body mass index, parity, and age at menopause.
c Reference category.

established risk factors for gallbladder disease were
apparent from the data.8

Case ascertainment was restricted to women

requiring hospital admission and surgery for
gallstones. This might be viewed as a restrictive
criterion for selection of the whole population with
gallbladder disease, since a large proportion of
subjects with no or only mild symptoms can be
detected only through ultrasound (or other
instrumental) screening, and some proportion of
symptomatic patients is treated non-surgically. On
the other hand, our study population constitutes a

natural selection from a public health (and clinical)
viewpoint, and in this sense the inferences drawn
are directly applicable to the clinically best
ascertained and most relevant fraction of the
disease.

In conclusion, therefore, the findings of this
studyprovide further quantitative evidence against
any important influence, on a clinical and public
health scale, of oral contraceptives and non-

contraceptive oestrogens in the aetiology of
gallbladder disease.
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