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Oral contraceptives and rheumatoid arthritis: new

data from the Royal College of General
Practitioners' oral contraception study

Philip C Hannaford, Clifford R Kay, Sybil Hirsch

Abstract
From data available at April 1987 it was found
that the standardised risk ratio for rheumatoid
arthritis between current users of oral contra-
ceptives and never users was 0-82 (95%
confidence interval 0.59 to 115); the ratio
between former users and never users was
0-94 (95% confidence interval 0-72 to 1-22).
Important secular trends have occurred
within our study population. The incidence of
rheumatoid arthritis among former and never
users has declined over the past two decades.
Current users have not experienced this
temporal trend, and the ratio between current
and never users has, therefore, approached
unity. These secular changes may explain why
some studies have found that oral contra-
ceptives have a protective effect, while others
have been unable to show such an effect.

There is still controversy about whether the use
of oral contraceptives is associated with a
reduced risk ofdeveloping rheumatoid arthritis. '
In 1978 the Royal College of General Practi-
tioners reported a halving of risk in current pill
users.2 Three Dutch studies have subsequently
found a reduced risk among women who have
ever used the pill.5 A Swedish study found a
significant reduction in past users,6 and another
British study also found a reduced risk among
ever-users.7 Other workers have not been able
to show any reduction in risk.812 We report our
latest findings, which are based on data avail-
able at April 1987.
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Methods
A detailed description of the study design, the
potential biases, and the principles underlying
the interpretation of the data has been published
elsewhere.'3 During a 14 month period, which
started in May 1968, 1400 general practitioners
throughout the United Kingdom recruited
23 000 women who were using oral contra-
ceptives and a similar number who had never

used oral contraceptives (controls). The two

groups were matched for age and all subjects
were married, or living as married. At six-
monthly intervals since recruitment the general
practitioner has supplied for each woman still in
the study details of any oral contraceptives
prescribed and all newly presenting episodes of
illness.

During the course of the study three main

oral contraceptive user groups have evolved:
current user, former user, and never user. Each
woman's contraceptive status can change and,
therefore, she might have contributed periods
of observation to each of the three comparison
groups. For each calendar month in which a
subject uses an oral contraceptive one month is
added to the period of exposure of current
users. If that women stops using the pill her
subsequent periods of observation are included
in the former user group, unless she restarts
use, in which case she again contributes from
the date of change to the current users' periods
of observation. Controls are those women who
have never used the pill. If a woman is recruited
as a control but starts to use the pill, her
subsequent experience, as long as oral contra-
ceptive use continues, is included in the current
user group.

These analyses are based on women who had
their first diagnosis of rheumatoid arthritis
(International Classification of Diseases 8th
revision, 712.3) during the study. Diagnostic
criteria were not specified in the study protocol.
In our previous paper2 we mountedan additional
investigation to determine whether the doctors
applied different criteria to the three comparison
groups. There was no evidence that this was the
case, and the difference in incidence between
users and never users was not materially
influenced by the rigour of the diagnostic
criteria applied. Women known to suffer from
the disease at recruitment were excluded, as
were events and periods of observation related
to pregnancy. Each case was categorised accord-
ing to the woman's contraceptive status at the
time of the event. The rates were indirectly
standardised for age and parity at the time of the
event and smoking history and social class at
recruitment, using the entire study cohort as the
reference population. The 95% confidence
intervals for the risk ratios were derived from
the assumption that the standard deviation of
the log relative risk is equal to the sum of the
reciprocals of the observed number of cases in
the two groups being compared. Tests for linear
trends are based on Mantel's method'4 modified
to accommodate standardised data.

Results
Table 1 shows the rates of rheumatoid arthritis
reported for each contraceptive group by age at
diagnosis. For all ages current and former users
had similar rates to that of the never users
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Table I Standardised rheumatoid arthritis rates in each contraceptive group by age at diagnosist

Age at diagnosis Standardised rates per TWY* (n) Risk ratios (95% confidence interval)

Currn Former Never Current usersl Former usersl
users users users never users never users

<24 0100 0-57 (2) 0-63 (5) 0100 0 90 (0-17-4-64)
25-29 0-21 (5) 0-15 (2) 0-53 (12) 0 40 (0-14-1-14) 0-28 (0-061-25)
30-34 0-79 (22) 0-61 (16) 0-43 (14) 1-84 (0-943-60) 1-42 (0-692-91)
35-39 0-55 (12) 0 49 (18) 0 50 (19) 1-10 (0-53-2-27) 0-98 (0-51-1-87)
40-44 0-22 (3) 0 93 (31) 0-75 (26) 0-29 (0.09-0.%)* 1-24 (0-74-2 09)
45-49 0-55 (3) 0-78 (19) 0-94 (23) 0 59 (0-18-1-97) 0-83 (0-45-1-52)
50-54 3-14 (2) 0-87 (12) 1-32 (17) 2-38 (0-55-10-30) 0-66 (0-32-1-38)
55+ 0 00 0-68 (4) 1-46 (9) 0 00 0-47 (0-14-1-53)

All women 0-54 (47) 0-62 (104) 0-66 (125) 0-82 (0-59-1-15) 0-94 (0-72-1-22)
Period of observation (woman-years) 105 412 154 480 181 475

*p<0.05.
tlndirectly standardised for parity at diagnosis, social class, and smoking at recruitment.
:TWY=thousand woman-years.

Table 2 Standardised rheumatoid arthritis rates in each contraceptive group, obsemved in different time periodst

Observation period Standardised rates per TWYt (n) Risk ratios (95% conftdence interval)

Current users Former users Never users Current usersl Former usersl
never users never users

May 1968 to August 1974 0-49 (27) 0-83 (24) 0-99 (68) 0 49 (0-31-0-77)** 0-84 (0-53-1-34)
September 1974 to December 1980 0-62 (17) 0-75 (50) 0-43 (28) 1-44 (0-79-263) 1-74 (1 10-2.76)*
January 1981 to April 1987 0 73 (3) 0-42 (30) 0-53 (29) 1-38 (0-42-4-53) 0 79 (0-47-1-32)

Trend test (x2) 0-85 7-52** 10-89**

*p<0-05. **p<O-Ol.
tlndirectly standardised for age and parity at diagnosis, social class, and smoking at recruitment.
tTWY=thousand woman-years.

(relative risk 0-82 and 0 94 respectively).
Among the former and never users there was a

significant trend of increasing rates with age
(%2=5*7, p<0O02 and X2=lS 0, p<001 respec-
tively). There was no such trend among the
current users (X2=0-85, p>005). Although
users who were aged 40 to 44 years at diagnosis
had a significantly lower risk of rheumatoid
arthritis than similarly aged never users (relative
risk 0 29), none of the risk ratios specific to
other ages was statistically significant.

Parity, smoking, social class, duration of oral
contraceptive use, and oestrogen or progestogen
content of brands used did not affect the
rheumatoid arthritis rates.

Table 2 reports the secular trends for the
years 1968 to 1987. There has been a significant
decline in the incidence of rheumatoid arthritis
among former and never users but not among
current users. These secular changes had an

important effect on the risk ratios between pill
users and never users. From May 1968 to
August 1974 the ratio between current users

and never users was significantly reduced (0-49),
while that between former users and never users

was 0-84. These results were derived from
essentially the same data as those reported in
1978.2 From September 1974 to December 1980
the ratio between current and never users was
1 44 and that between former and never users
was significantly increased to 1-74. The corres-

ponding ratios between January 1981 and April
1987 were 1-38 and 0-79 respectively.

Discussion
In contrast with our previous finding of a 50%
reduction in incidence,2 the present evidence
is that women who were using the pill at the time
of diagnosis had a statistically non-significant

20% reduction in their risk of rheumatoid
arthritis. This change is probably a reflection of
important secular changes in disease incidence
which have occurred within our study popu-
lation.

Potential biases must be considered. Nearly
65% of the study subjects have been lost to
follow up, mainly because the women have
moved away from the practice area of the
recruiting doctor. Compared with those still
under observation, these women tend to be
younger, of lower parity, and higher social
class, but have similar smoking habits. Ever-
users who have been lost to follow up, however,
have very similar characteristics to those never
users who have ceased to remain under observa-
tion. Thus the relative incidence between users
and non-users is unlikely to have been biased.
Apparent negative secular trends would be
produced if those women no longer under
observation were more prone to developing
rheumatoid arthritis than those remaining
under observation. We would expect, however,
to find the negative temporal trends in current
users as well as former users and never users.
This suggests that the observed trends are not
due to bias. Further, decreasing trends in
rheumatoid arthritis rates have been observed in
other populations. In America, female residents
of Rochester had a 50% reduction in incidence
over a 10 year period starting in the mid-
1960s. 15 In Britain, the incidence reported
during the Third National Morbidity Survey,
conducted in 1981-82, was 20% lower than that
reported during the second survey completed 10
years earlier.16 In addition, the incidence of
rheumatoid arthritis recorded between 1980 and
1985 by the weekly returns service of the Royal
College of General Practitioners has shown a
50% decrease.'7
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Changes in ascertainment or diagnostic bais
might produce secular trends. We have pre-
viously shown2 that the relative frequency of
reporting between contraceptive groups
remained materially unaffected by the diagnostic
method applied. Although we have not specifi-
cally compared the diagnostic criteria used at
different times, it seems unlikely that with
respect to rheumatoid arthritis there have been
important changes over the past 19 years.
Our findings suggest that there is an associa-

tion between the use of oral contraceptives and
rheumatoid arthritis. There was no evidence of
an increasing rate specific for age among current
users (table 1) and early in the study current
users had a significant 50% risk reduction (table
2). It is difficult to explain why we have not
observed a secular trend among our current
users. Perhaps, having already benefited from a
reduced incidence associated with pill use, the
current users had already reached an irreducible
threshold and were unable to benefit further
from those factors associated with a decrease in
the rate of rheumatoid arthritis in the general
population. In effect, changes in population
incidence are obscuring the protective effect of
oral contraceptives. Such an explanation might
account for the conflicting results from other
studies. Vandenbroucke et al have shown that
nearly all of the European studies point towards
a protective effect, while all of the risk estimates
from the American studies are closely clustered
around unity.' The discrepancy might be ex-
plained if American women experienced a
decline in the incidence of rheumatoid arthritis
at a different time than European women.
The statistically significant increased ratio

between former users and never users observed
between September 1974 and December 1980
(table 2) was probably a chance finding. Former
users experienced a gradual temporal decline in
incidence rates, whereas never users experienced
a dip during the second time period. This
produced, for the same time period, an increased
risk ratio, which was inconsistent with the
decreased ratios observed in the earlier and later
periods.

It has been argued that a selection bias might
have occurred at the time of recruitment.'8 The
argument depended upon the possibility that
pill use actually increased the early manifesta-
tions of rheumatoid arthritis, and such women
who developed joint symptoms would have
stopped the pill before the study began and
would thus have become ineligible for recruit-
ment as current users or never users. Thus the
80% of current users recruited who had pill
exposure beforehand might have been those
women who had a lower likelihood of subse-
quent rheumatoid arthritis. In fact there was no
evidence for such a bias. The rheumatoid
arthritis rate among those women who had used
the pill for the first time after recruitment
(0-44 per thousand woman-years) was not

significantly different from that occurring in
women who had some use before recruitment
(0-67 per thousand woman-years).

In the Oxford/Family Planning Association
contraceptive study therewas a strong association
between rheumatoid arthritis and smoking.'0

We have been unable to find a similar corre-
lation. The evidence for an association between
parity and rheumatoid arthritis is conflicting.
Nulliparous women had an increased risk of
rheumatoid arthritis in one case control study,7
though other epidemiological data support the
hypothesis that nulliparity may be protective, at
least for seropositive disease. 9 Within our data
we could not find a relation between rheumatoid
arthritis and parity.

In conclusion, there is evidence that the
incidence of rheumatoid arthritis among former
and never users, and in the general population,
has declined over the past two decades. The
magnitude of the decrease is similar to that
associated with current use of oral contra-
ceptives. Current users have not experienced
this temporal trend, and the ratio between
current and never users has, therefore,
approached unity. These secular changes may
explain the discrepancies between studies
conducted on either side of the Atlantic.
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