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SUMMARY During 1968-74, 17 032 women aged 25-39 years were recruited to the
Oxford/Family Planning Association Contraceptive Study. By the end of August 1981, 227 of
these women had suffered surgically confirmed gall-bladder disease during the follow-up period,
an incidence of 1.47 per 1000 woman-years. Obesity was by far the strongest risk factor for
gall-bladder disease, but late age at first term birth and cigarette smoking also had statistically
significant independent effects. The influence of the use of oral contraceptives on risk was small.

Surgical procedures involving the gall bladder are
among the most common operations experienced by
women in industrialised countries. At present more
than 300 000 women in the United States and more
than 25 000 women in England and Wales undergo
cholecystectomy each year.1 2

While conventional wisdom typifies the patient
with gall-bladder disease as "fat, fertile, female, and
forty", few epidemiological studies have
characterised the risk factors for this disorder."'1
Partly for this reason and partly because of the
suggestion that the use of oral contraceptives may be
an important cause of gall-bladder disease in
women, 2-14 we have examined the risk factors for
surgically confirmed gall-bladder disease in a large
cohort of young women who use different methods of
birth control.

Subjects and methods

Details of the methods used in the Oxford/Family
Planning Association Contraceptive Study have been
reported.15 Briefly, 17 032 women aged 25-39 years
who were attending family planning clinics and using
oral contraceptives, an intrauterine device, or a
diaphragm for birth control were recruited into the
study between 1968 and 1974. On entry, each
woman was interviewed, and relevant information
including date of birth, social class, obstetric history,
weight, height, cigarette smoking habits, past
contraceptive practices, and medical history was
recorded. Follow-up data including changes in
contraception and information on hospital

admissions and outpatient attendances are obtained
annually from each woman. For hospital admissions,
copies of discharge letters or summaries are
requested to verify the reason for admission and to
provide details of diagnoses and surgical procedures.

Because of uncertainties in the clinical diagnosis of
gall-bladder disorders, only surgically confirmed
disease is considered in this report. The discharge
summaries of all hospital admissions were reviewed
by one of us (MPV), and diagnoses were coded
according to the eighth revision of the International
Classification of Diseases (ICD).16 Women coded as
having cholelithiasis (ICD 574) or cholecystitis (ICD
575), together with the surgical code for
cholecystectomy, were considered to have surgically
confirmed gall-bladder disease. Since the focus
of this report is on the incidence of new cases,
116 women who had a history of gall-bladder disease
on entry into the study were excluded from the
analysis.

During the analysis, each woman was classified by
age, parity, and type of contraceptive used on a
monthly basis. The other risk factors were based on
the woman's status at entry into the study. As an
index of obesity, Quetelet's formula (weight
(g)/height2 (cm)) was used.17 Socioeconomic status
was determined by the Registrar General's
categorisation of social class."8
The incidence of surgically confirmed gall-bladder

disease is reported per 1000 woman-years of
observation both as a crude and as a standardised
rate. Standardised rates for women at each level of a
given risk factor are adjusted by the indirect method
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for differences in exposure to all the other risk
factors.15 Thus, for example, the standardised rates
for each age group given in table 1 take into account
the effects of parity, social class, smoking status, age
at first term birth, total duration of oral contraceptive
use, and Quetelet's index. Mantel's extension of the
Mantel-Haenszel procedure19 20 has been used to test
the statistical significance of linear trends.

Losses to follow-up in the study population for
"relevant" reasons (withdrawal of co-operation or
loss of contact) have averaged only about 0 3% a
year. Data in this report are based on observations up
to the end of August 1981.

Results

During a total of almost 155 000 woman-years of
observation, 227 women suffered surgically
confirmed gall-bladder disease. The overall
incidence was thus 1*47 per 1000 woman-years.
Age-The crude incidence of gall-bladder disease

per 1000 woman-years increased steadily with age

from 1-06 in women aged 25-29 to 1.72 in women
aged 40-44; the rate in women aged 45 years or older
(based on only 11 cases) was a little lower at 1*44
(table 1). When the incidence in each age group was
standardised for differences in the other risk factors,
most of the age trend disappeared.
Obesity-Women with a Quetelet's index of 3-0 or

more had a crude incidence that was over six times
greater than that in women with a Quetelet's index of
under 2 0 (table 2). Standardisation for the other risk
factors had only a slight effect on this trend, which
remained highly statistically significant (p <0. 0001).
Parity-Nulliparous women had a crude incidence

of about half that of women of parity 1 or 2 who, in
turn, had a slightly lower incidence than women of
parity 3 or more (table 3). After standardisation for
the other risk factors there was still a trend of
increasing incidence with parity, but it did not quite
reach statistical significance.
Age at first term birth-Among parous women,

those whose first term birth was at age 31 or older had
a higher crude incidence than those whose first term

Table 1 Incidence ofgall-bladder disease per 1000 woman-years by age
Crude Standardised

No of women
Age (years) with disease Rate Relave risk Rate* Relatve risk

25-29 24 1-06 1-00 1-28 1 00
30-34 70 1-45 1-37 1-43 1.11
35-39 72 1-53 1-45 1-52 1-1940-44 50 1-72 1-63 1-60 1-25
a45 1 1 1-44 1-37 1-33 1-03

Xf, for linear trend 0-62 (p = 0.431).

Table 2 Incidence ofgall-bladder disease per 1000 woman-years by Quetelets index
Queelee index Crude Standardbsed
Weight (g)I No of women
Height' (cm)1 with disease Rate Relative risk Rate' Relative risk
<2-00 25 0-96 1-00 1-04 1-002-00-2*24 64 105 1-09 1-09 1-05
2-25-2-49 63 1-46 1-52 1-42 1-362-50-2-74 31 2-00 . 2-08 1-81 1-742-75-2-99 22 3-94 4-09 3 39 3-26a3*00 22 6-26 6-49 5-76 5-54

2~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'XI for linear trend 54-88 (p<0.0001).

Table 3 Incidence ofgall-bladder disease per 1000 woman-years by parity
Crude StandardisedParity No of women

(No of stl or live birdts) with disease Rate Relatve risk Rate Relaive risk
Nulhiparous 12 0-67 1-00 0-90 1-001-2 135 1-45 2-16 1-46 1-63*3 80 1-83 2-73 1-63 1-81All parous 215 1-57 2-34 1-52 1-69

*XI,) for linear trend 3-56 (p = 0-059).
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birth was at an earlier age (table 4). When differences
in parity and the other risk factors were taken into
account, there was a consistent trend of increasing
risk of gall-bladder disease with age at first term birth
which reached statistical significance (p = 0 003).

Cigarette smoking-Women who smoked at entry
into the study had a 50% higher crude incidence than
non-smokers (table 5). Among smokers there was

little difference in the crude incidence between light
(1-14 cigarettes a day) and heavy (15 or more

cigarettes a day) smokers. Standardisation produced
only minor changes, the rate in smokers remaining

Peter M Layde, Martin P Vessey, and David Yeates

significantly in excess of that in non-smokers
(p = 0.004).

Social class-The crude incidence was lowest in
women of the highest social classes and rose with
decreasing social class (table 6). Standardisation for
the other risk factors removed a substantial part of
the difference between the social classes, and the
trend was not statistically significant.

Oral contraceptives-Several measures of the
association between the use of oral contraceptives
and gall-bladder disease were studied. Table 7 shows
that the crude incidence in ever-users of oral

Table 4 Incidence ofgall-bladder disease per 1000 woman-years by age at first term birth for parous women

Crude Standardised
Age at first term birth No of women
(years) with disease Rate Reladve risk Rate* Relatve risk

-20 35 1-39 1-00 1-26 1-00
21-25 113 1-63 1-17 1-55 1-23
26-30 53 1-47 1-06 1-72 1-36
o31 14 2-24 1-61 2-49 1-97

X(j) for linear trend 8-58 (p = 0.003).

Table 5 Incidence ofgall-bladder disease per 1000 woman-years by smoking status at entry

Crude Standardised
No of cigarettes smoked No of women
a day with disease Rate Relatdve risk Rate Relative risk

Never smoked plus
ex-smokers 133 1-26 1-00 1-26 1-00

1-14 54 1-92 1-53 2-01 1-60
te15 40 1-91 1-52 1-81 1-44
All smokers 94 1-92 1-53 1-92 1-63

x(2> for linear trend 8-40 (p = 0 004).

Table 6 Incidence ofgall-bladder disease per 1000 woman-years by social class at entry

Social class Crude Standardised
(Registrar-Generals' No of women
classificaton) with disease Rate Relative risk Rate Relative risk

I-II 70 1-11 1-00 1-25 1-00
III 127 1-67 1-50 1-58 1-26
IV-V 30 1-92 1-72 1-62 1-29

'X2, for linear trend 2-84 (p = 0-092).

Table 7 Incidence ofglall-bladder disease per 1000 woman-years by total duration of oral contraceptive use

Total duration of Crude Standardised
oral contraceptve use No of women
(months) with disease Rate Relatve risk Rate* Relatve risk

Non-users 82 1-42 1-00 1-27 1-00
<5 4t 1-86 1-31 2-05 1-62
6-12 St 1-28 0 90 1-29 1-02
13-48 46 1-39 0-98 1 55 1-22
49-96 66 1-67 1-17 1-76 1-38
te97 24 1-32 093 1-39 1-09
All users 145 1-49 1-05 161 1 26

'J2) for linear trend 2-67 (p = 0-102).
tNumbers of affected women in these categories are small because of the study entry criteria. For details see Vessey et al."
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Table 8 Incidence ofgall-bladder disease per 1000 woman-years by total duration oforal contraceptive use. First segment
of oral contraceptive use only. Analysis restricted to current users or very recent users (within past five months) of oral
contraceptives

Total duration of Crude Standardised
oral contraceptive use No of women
(months) with disease Rate Relative risk Rate Relatve risk

Non-users 82 1-42 1.00 1-27 1-00
sS5 3 4-49 3-16 3-65 2-87
6-12 2 1-25 0-88 1-27 1-00
13-48 18 1-40 0-98 1-65 1-30
49-96 28 1-82 1-28 1-91 1-50
a 97 12 1.47 1-04 1-12 0-88

01, for linear trend 0-42 (p = 0.517).

contraceptives was only 5% higher than that in those
who had never used the pill. After standardisation
this difference increased considerably to 26%, but
still did not reach statistical significance (p = 0.13).

Table 7 also examines the relationship between
total duration of oral contraceptive use and the
incidence of gall-bladder disease-no trends are
apparent in either the crude or the standardised rates.
Table 8 is concerned only with current or very recent
(within the past five months) use of oral
contraceptives. Once again, the data provide little
indication of any major effect of the pill on the risk of
gall-bladder disease.

Discussion

When interpreting the results of this study the reasons
for presenting both crude and standardised rates
should be kept in mind. The crude data indicate to the
clinician those women most at risk of gall-bladder
disease. The standardised results, however, provide
some insight into the aetiology of the disorder. For
example, since much of the increasing risk with age
disappears when other risk factors are taken into
account, it appears that the higher incidence in older
women is largely attributable to the accumulation of
risk factors such as obesity and multiparity as women
age rather than an inevitable concomitant of aging
itself.

Obesity was the strongest risk factor identified in
this study. The risk increased steadily as the value of
Quetelet's index rose above 2-0 and was particularly
high in women with an index of 2-75 or more.

Parity exerted a moderate effect on the risk, much
of which was accounted for by other risk factors since
the standardised relative risks for parous women
were appreciably lower than the crude relative risks.
There was also an unexpected contribution of late
age at first term birth over and above the effect of
parity.

Although smokers had an increased incidence in
comparison with non-smokers, the risk was not
related to how heavily the women smoked. This

could indicate a threshold effect of smoking;
alternatively, smoking status may be an indirect
measure of some other risk factor, such as alcohol
consumption, that was not studied in this cohort.
Women of low social class had an increased risk of

gall-bladder disease as they do of many other
diseases."8 "Social class" is an indirect measure of
many factors characteristic of different ways of life. It
is perhaps not surprising that much of the effect of
social class was removed by standardisation for the
other risk factors.
As was the case in the Walnut Creek Contraceptive

-Drug Study,21 we found that the use of oral
contraceptives had little overall effect on the risk of
gall-bladder disease. A previous epidemiological
report that studied this issue in detail12 suggested that
the risk was greatest in women who had used oral
contraceptives for 6-12 months. Because of the small
numbers of women in our study who had used oral
contraceptives for short periods we cannot come to
any firm conclusion about the possible effect of such
use in precipitating the disease. There is evidence
that the use of oral contraceptives increases the
cholesterol saturation of bile, which could produce
gall-bladder disease.22 On the other hand, oral
contraceptives do not appear to effect gall-bladder
contractility," and our data do not indicate a
deleterious effect of long-term oral contraceptive
use. Perhaps there are a few women prone to
gall-bladder disease in whom the use of oral
contraceptives can bring on symptoms. In other
women the minor adverse effect of oral
contraceptives on cholesterol saturation of the bile
may be of no clinical importance.
When comparing these results with those of other

epidemiological studies several features of the design
of our investigation should be kept in mind. Since we
restricted the present analysis to surgically confirmed
gall-bladder disease, the incidence rates are lower
than in studies using a less stringent case definition.
Moreover, this study focused on the incidence of new
cases. With one major exception3 most of the other
epidemiological reports have been concerned with
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the prevalence of the signs, symptoms, or
history ofgall-bladder disease-that is, the cumulative
incidence over the lifetime of the study subjects.
Our incidence data are likely to be preferable
to prevalence data since the incidence of gall-
bladder disease appears to have been increasing
in recent years.' Prevalence studies could, therefore,
distort the effect of age on the risk of gall-bladder
disease. Further, in examining prevalence data it is
impossible to tell if a "risk factor" arose before or
after the diagnosis. Risk factors identified in such
studies could, in fact, be the sequelae, not the causes,
of disease.
The data in this report depend on the diagnosis of

gall-bladder disease made by clinicians. Diagnostic
bias could have influenced some of our findings since
clinicians may be more likely to diagnose gall-bladder
disease in the stereotypic patient who is "fat, fertile,
female, and forty." The only certain way to eliminate
diagnostic bias in the study of risk factors would be to
undertake screening oral cholecystograms or
ultrasound examinations on a very large group
of people to identify those with pre-existing
gall-bladder disease and to follow the remainder
with regular oral cholecystograms or ultrasound
examinations thereafter to detect new cases. Since
such a study is unlikely ever to be done, the only
alternative is to keep in mind the possible effects
of diagnostic bias in interpreting epidemiological
studies of gall-bladder disease.

We thank Miss M Lawless, Mrs P Brown, Miss C
Henry, and the research assistants, doctors, and
nurses at the clinics for their hard work and
loyal support. We are also grateful to the Medical
Research Council for financial support.
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