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SIBSHIP SIZE DOES NOT INCREASE THE RISK OF DEVELOPING
RHEUMATOID ARTHRITIS

By T. D. SPECTOR* anD A. J. SILMANY
*Department of Environmental and Preventive Medicine and Department of Rheumatology,
St Bartholomew’s Hospital Medical College, London; TARC Epidemiology Research Unit, Manchester

SUMMARY

Although the cause of rheumatoid arthritis (RA) is unknown, one hypothesis is that an infectious episode may trigger the
disease and this may occur in childhood. Observational studies performed at least 25 years ago have suggested that the
incidence of RA is increased in individuals from large families. We therefore tested this hypothesis using data from a case-
control study of 218 females with RA aged 35-70 (mean 58.9 years) and 210 similar aged osteoarthritis (OA) females.
Information was obtained by postal questionnaire on sibship size, position in family and sex ratio of siblings. No significant
differences were found between the cases and controls for any of these variables. This study did not support the hypothesis
that early childhood infection as a consequence of overcrowding is an important factor in the development of RA.
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THE aetiology of rheumatoid arthritis (RA) is
unknown. Nevertheless it is likely to be multifactorial
with genetic, hormonal and environmental factors
believed to be important [1]. Of the environmental
agents infection with viruses or bacteria as a possible
trigger of RA have attracted the greatest attention [2}.
These hypotheses have been generated mainly from
laboratory and animal studies which have implicated a
wide range of pathogens [3]. Although there has been
little corroborating epidemiological evidence to date,
recent secular trends have suggested the role of an
infective agent in RA. There is evidence that RA was
uncommon before the 18th century and some surveys
suggest that the incidence may now be on the decrease
[1,4,5]. Although the onset of RA is relatively rare
before middle life, serological change can precede
clinical onset by many years [6] and thus it may be
exposure to infection in early life that is important. In
support of this is evidence of an effect of year of birth
on the risk of becoming rheumatoid factor positive in
both the general population {7] and in patients with RA
[8].

Infection rates in children increase with household
size and specifically the number of siblings. This has
been shown for respiratory disorders such as pneu-
monia or bronchitis (Strachan DR, personal communi-
cation) and infections such as otitis media [9], Giardia
[10] and hepatitis [11,12]. Immune response and rates
of atopy also have been shown to increase inversely
with number of siblings [13]. A small case-control
study of Behget’s disease, which is believed to be a
form of immune complex vasculitis, suggested that
large numbers of siblings and low birth order were risk
factors [14]. Several early descriptive studies of RA
patients suggest that increased sibship size may be an
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important risk factor [15-17]. Birth order might also be
correlated with length of close exposure to other sib-
lings and consequently increased risk of infection. We
therefore examined, in a case-control study, whether
individuals with rheumatoid arthritis came from larger
families and whether the position relative to other sib-
lings varied systematically.

SUBJECTS AND METHODS

The data for this analysis were derived from a case-
control study of women with RA investigating the
possible aetiological role of reproductive and gynaeco-
logical history, details of which have been reported
elsewhere [18]. The cases were women, aged between
35 and 70 years, with rheumatoid arthritis, attending
the outpatient departments of five hospitals in East
London during 1987. The comparison group were
women with osteoarthritis (OA) in the same age group
attending the same hospital outpatient departments in
the same period. The survey method was by postal
questionnaire. Information for this analysis was gath-
ered on the number and sex of siblings and birth order
of the individual as well as other demographic details.
A reminder letter and second questionnaire were sent
to all initial non-responders after six weeks. Both sets
of women received identical letters and questionnaires
and were unaware of the hypotheses under
examination.

The results are expressed as odds ratios based on the
estimated relative risk of developing rheumatoid
arthritis with increasing sibship size. The disease status
was based on the recorded diagnosis of the referring
physician and verified by inspection of the medical
records. Women in the RA group satisfied the 1958 cri-
teria for rheumatoid arthritis. In all, 256 eligible RA
and 260 OA women were recruited.

RESULTS

Questionnaires were received from 221 RA cases of
which 218 included information on family size
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TABLE I
DISTRIBUTION OF SIBSHIP SIZES BETWEEN CASES AND CONTROLS
Rheumatoid Odds ratio
Sibship arthritis Osteoarthritis  (95% confidence
size n=218 n=210 interval)
1 14 ( 6.4%) 20( 9.5%) 1
2 37 (17.0%) 41 (19.5%) 1.3(0.6-2.9)
3 46 (21.1%) 36 (17.1%) 1.8(0.84.1)
4 33(15.1%) 34 (16.2%) 1.4 (0.6-3.2)
5 32(14.7%) 26 (12.4%) 1.8 (0.84.1)
>5 56 (25.7%) 53(25.2%) 1.5(0.7-3.3)

adequate for analysis. Of the OA controls 216
responded of whom usable replies were received from
210. Thus the final response rates were 83% and 81%
for the RA and OA women respectively. The mean age
at the time of the surveys of the two groups was
similar—58.9 years and 59.4 years, although the RA
women were slightly younger at recalled age of disease
onset (mean 49.5, SD 9.8) than the OA women (51.3,
SD 9.7).

The distributions by number of siblings is shown in
Table 1. The results show that compared to the refer-
ence exposure category (no siblings) there was no
trend of increasing risk with increasing sibship size ()’
trend NS). All the odds ratios were close to unity and
none was significant. The timing of disease onset varied
widely amongst the RA women, and childhood infec-
tions may be more important in those with early
disease onset. Family size was, therefore, examined in
the RA women divided into tertiles based on recalled
age of onset. No obvious effect or trend was seen, with
no increased sibship size in those in the youngest age of
onset group (Table IT). As sibships of the same sex are
more likely to share bedrooms, the data in Table I were
reanalysed separately for the number of sisters alone
(Table IIT). There was no suggestion that the RA
women had more sisters and the ratio of females to
males in the RA and OA sibships was similar. There
were also no marked differences in reported birth
order between RA women and controls. These are
shown in Table IV.

DISCUSSION

This case-control study failed to show any differ-
ences between RA and OA control women in the

TABLE II
NUMBER OF SIBLINGS BY AGE OF ONSET IN RA INDIVIDUALS

Age of onset tertile*

Sibship Youngest Middle Oldest
size n=63 n=69 n=76

1 3( 4.8%) 6( 8.6%) 5( 6.6%)

2 11 (17.7%) 13 (18.6%) 11(14.5%)

3 16 (25.8%) 14 (20.0%) 14 (18.4%)

4 5( 8.1%) 12(17.1%) 15(19.7%)

5 or more 28 (45.0%) 24 (34.3%) 31 (40.8%)

*There were 10 women for whom age of onset data were not
available. The age span within each tertile was: youngest 19-43;
middle 44-53; oldest 54-70.

TABLE III
DISTRIBUTION OF NUMBER OF SISTERS BETWEEN CASES AND
CONTROLS
Rheumatoid
Number of arthritis  Osteoarthritis Odds ratio
sisters No. n=218 n=210 (95% CI)

0 61(27.7%) 57(26.9%) 1

1 59(26.8%) 62(29.2%) 0.9(0.5-1.5)
2 43(19.5%) 40(18.5%) 1.0(0.6-1.8)
<3 55(25.7%) 51(24.3%) 1.0(0.3-1.7)

Ratio of females to
male siblings in
family mean (SD)
including proband

1.56(1.28)  1.68(1.29)

numbers of siblings, sex ratio of siblings or order of
birth. These data therefore do not support the hypoth-
esis that childhood infection resulting from overcrowd-
ing and large sibships is a risk factor for the
development of RA. For the purposes of this study we
have assumed that large sibships are associated with
overcrowding, although there are likely to be excep-
tions to this generalization. The chances of acquiring
childhood infections are probably related to a number
of social factors which include socioeconomic status,
climate, type of housing, and proximity to other chil-
dren. Although we have only explored the contri-
bution of the latter, these other factors are much more
difficult to quantify and investigate accurately. The
average family size, although similar in cases and con-
trols, was larger than seen currently in the UK, reflect-
ing national trends. Although social class differences
could have occurred between our groups and were not
directly measured in our study, this was unlikely. Both
sets of women were attending the same hospitals and
are drawn from the same areas within London. There is
no obvious reason to suspect recall bias to be a problem
with this kind of data and response rates were similar in
the two groups studied.

Surveys have demonstrated that the prevalence of
viral infections (measles, pneumonia, whooping
cough, bronchitis) below the age of 5 is greater in chil-
dren with larger families [19,20] (Strachan DP, per-
sonal communication). After the age of 5, however,
this trend reverses. Thus children born to large families
appear more likely to get infected with common viruses
at an early age than those in small families. Gastro-
intestinal infections may also be linked to sibship size.
Several studies of infection with hepatitis and Giardia
have demonstrated that in adults the chances of being
previously exposed were related to the number of sib-
ships in the family [10-12]. It may be, therefore, that

TABLE IV
ORDER OF BIRTH

Birth rank amongst

siblings RA n=218 OA n=210
Firstborn 68 (31.1%) 68 (32.1%)
2nd 49 (22.4%) 59 (27.8%)
3rd 40 (18.3%) 27(12.7%)
4th or greater 56 (26.7%)

61(28.0%)
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sibship size is important in the acquisition of less com-
mon infections.

The negative findings in this study suggest that early
childhood infections with common viruses or bacteria
are not important in the development of RA, although
the possibility that infection at a later date is important
is not excluded.

These findings suggest other epidemiological data
which have failed to produce any confirmatory evi-
dence of infective agents in RA [21]. There have been
no reports of case clustering or marked regional differ-
ences in RA. Furthermore, RA has been found
throughout the world in both hot and cold climates
although its presentation and clinical features may dif-
fer [1]. There have been some reports of urban/rural
differences which might be explained by exposure to
infection, although this appears to be confined to
developing countries where a number of different fac-
tors may be operating [7]. There have also been con-
flicting data on the possible aetiological role of
tonsillectomy and appendectomy in RA. Two early
studies reported an association which was not found in
subsequent studies [22]. One unconfirmed study
demonstrated prior pet ownership to be a risk factor
for RA [23]. In a previous case-control study Van-
denbroucke et al. did not find any differences in
reported clinical infections prior to symptom onset
between rheumatoid cases and controls [24]. Analysis
of sibling pairs with RA has failed to show any con-
sistent or close relationship of the calendar year of
onset which would have suggested an environmental or
infectious trigger [25,26].

Previous studies examining sibship size and RA,
although suggestive of an effect, have not been con-
clusive. The population study in Tecumseh examined
siblings and demonstrated an increase in RA siblings
with family size. A study of Arizona Indians showed a
positive association of both RA and rheumatoid factor
with sibship size in Pima Indians, but not with Black-
feet Indians [17]. A study of siblings in Manchester
reported that a similar trend was seen but no data were
given [27]. Chen and Cobb quoted unpublished data
from a population survey (Pittsburg Arthritis Study)
that the prevalence of RA was twice that in sibship
sizes 3 or 4 compared to 1 and 2, although they discuss
possible biases [15]. These studies performed in the
1950s and 1960s were either based on family studies or
patient surveys and did not involve a control group. No
adjustments were made for year of birth or social and
cultural differences. It is interesting that similar studies
also produced data showing that criminals, delin-
quents, psychotics and neurotics and, of course,
scientists, come from large families [15]. Most of these
associations have been shown subsequently to be
spurious.

In summary, we have not found any differences in
the number of siblings between RA patients and con-
trols nor in the birth order of the sibling who was sub-
sequently to develop RA. These data do not support
the hypothesis that childhood infection has a role in the
aetiology of rheumatoid arthritis.
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