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ABSTRACT

Epidemiological studies of chronic ar-
thritisin childhood can provide cluesto
genetic determinants of disease manifes-
tations and environmental triggers.
Available data are difficult to compare,
however, because of the heterogeneity of
the disease, differencesin the classifi-
cation criteria used for definition and
inclusion, and differencesin source pop-
ulations and case ascertainment. Nev-
ertheless, when the data are interpreted
according to the methodol ogies used,
geographical and ethnic differences can
be found with regard to occurrence rates,
age at onset, subgroup distribution and
immunological markers. Seasonal vari-
ations have been detected in systemic
disease. Variations in the incidence of
childhood arthritis over time have also
been observed, indicating environmen-
tal influences on disease frequency, while
familial aggregations suggest the pres-
ence of genetic factors. These epidemio-
logical data form a challenging puzzle
which we hope will provide cluesto fu-
ture understanding of etiologies and
cures, with the help of basic scientific
research.

I ntroduction

Epidemiological studies of chronic ar-
thritis in childhood are meaningful to
allow the further development/evalua-
tion of criteriafor disease classification,
description of the natural history and
outcome in different disease entities, the
identification of early prognogtic factors,
hedlth care planning and, eventualy, the
identification of possible etiological fac-
tors.

Epidemiology can be defined as “the
study of the distribution and determi-
nants of health-related conditions or
eventsin defined populations’ (1). A dis-
tinction between descriptive and analyti-
cal epidemiology is often drawn. In de-
scriptive epidemiology, observations
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concerning the relationship between a
disease and characteristics such as age,
sex, race and geographic location are
made, i.e. answers are sought to the ques-
tions of who gets a disease, where and
when. In analytical studies, risk factors
and hypothesized causal relationships are
examined (1).

Epidemiological research on chronic
childhood arthritis has, with few excep-
tions, been descriptive. The interpreta-
tion of published datais complicated
because of: (i) the heterogeneity of the
disease and the lack of uniform classifi-
cation criterig; (ii) differencesin meth-
odologies for case identification/case
ascertainment; and (iii) inadequate defi-
nition of study populations.

The purpose of thisreview isto explore
possible differences in the frequency of
chronic childhood arthritis and its sub-
types among different populations, dif-
ferent geographical areas, and over time,
i.e. differences which could point in the
direction of underlying genetic and en-
vironmental factors. The methodologi-
cal pitfalls outlined above have therefore
to be carefully addressed and are further
considered below before the published
datais analyzed.

Classification criteria

The revised criteria suggested by the
American College of Rheumatology
(ACR) in 1977 (2) have been extensively
used in North and South America, while
European investigators have primarily
used the criteria proposed by the Euro-
pean L eague Against Rheumatism
(EULAR) in 1978 (3). Diagnosis and
division into subtypesis based in both
sets of criteriaon clinical examination
and no specific diagnogtic tests are avail-
able.

Asshownin Tablel, the two sets of cri-
teria are not interchangeable. One con-
fusing issueis that the terminology dif-
fers: juvenile rheumatoid arthritis (JRA)
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Tablel.A comparison of the EULAR (3) classification for juvenile chronic arthritis and the
ACR classification of juvenile rheumatoid arthritis (2).

EULAR ACR
Age of patients (years) 0-15 0-15
Disease duration for diagnosis 3 months 6 weeks
Onset subtypes (within 6 months of onset) + +
List of exclusions + +
JAS, IBD and JPsA* included excluded
Terminology JCA JRA

JAS: juvenile ankylosing spondylitis; IBD: arthropathy associated with inflammatory bowel disease;

JPsA: juvenile psoriatic arthropathy.

is used by the ACR and juvenile chronic
arthritis (JCA) by EULAR. The main
differences which may affect occurrence
rates is the required disease duration for
diagnosis (6 weeks and 3 months, respec-
tively) and difference in the inclusion of
subgroups. The ACR and the EULAR
criteria both include the systemic, pau-
ciarticular and polyarticular onset types.
Inthe EULAR criteria, however, juve-
nile ankylosing spondylitis (JAS), juve-
nile psoriatic arthritis (JPsA) and arthri-
tisin connection with inflammatory
bowel disease (IBD) are also included.

An additional complicating factor isthat
there are no universally accepted crite-
riafor the classification of the latter sub-
groups, sometimes collected under the
“umbrella’ term spondyloarthropathies
(SpA). In studies where the umbrella
term SpA has been used in combination
with the ACR criteriafor JRA, patients
with reactive arthritis, Reiter’s syndrome
and seronegative arthritis and enthesitis
(SEA) syndrome (4) have often beenin-
cluded. Thelatter groups are not included
inthe EULAR criteria- thus creating fur-
ther complications in the interpretation
of data.

The broad subgroups included in both
the ACR and EULAR criteria contain
considerable heterogeneity regarding age
at onset, sex, the presence of antinuclear
antibodies (ANA) and rheumatoid fac-
tor (RF), indicating that the subgroups
do not have homogenous biological

bases. Thisis further discussed in rela-
tion to data from different ethnic groups
and geographical areas below.

To overcome the difficulties regarding
such variationsin classification criteria,
the Classification Taskforce of the Pedia-
tric Standing Committee of the Interna-

tional League of Associations for Rheu-
matology (ILAR) has proposed a system
of classification intended to supercede
the EULAR and ACR criteriawhich will
hopefully achieve worldwide acceptance
(5). Theterm Juvenile Idiopathic Arthri-
tisis suggested as an umbrellaterm to
indicate that the disease has no known
cause. The proposed criteriaare more de-
scriptive than those previously used and
aim at distinguishing biologically ho-
mogenous groups. These criteria will,
however, require validation in proper
epidemiologica and statitical termsand
to date no such studies have been pub-
lished.

Methodologies for case identification
and case ascertainment

The optimal epidemiological approach
for studying disease occurrence and de-
terminants, i.e. the prospective popula-
tion-based cohort study, is often not fea-
siblein relatively rare diseases such as
JCA/JRA. Large samples are required,
and the studies are time-consuming and
costly. Thus, other methods of case iden-
tification such as practitioner surveys,
clinic populations and disease registers
have been used. In these studies, how-
ever, factors such as general awareness
and knowledge of chronic arthritisin
childhood, the structure of and accessto
the country's headlth care system, and re-
ferral patterns may influence the results.
Disease-specific registers can be valu-
able tools, but must cover a sufficiently
large and well-defined population, have
explicit inclusion criteriato define cases
and apply ascertainment mechanismsto
detect most cases, as stated by awork-
ing group of the World Health Organi-
sation (6). Special methods for case as-
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certainment such as the capture-mark-
recapture approach (7) can offer valu-
able tools for increasing the accuracy of
data

Definition of study populations

In order to caculate incidence rates and
prevalence, well-defined catchment
populations are required. In developing
countries there may be difficultiesin
obtaining accurate census data, as dis-
cussed by Arguedas et al. (8). In coun-
tries with diverse health care systems,
such asthe USA, the catchment popula
tion can also be difficult to define (9). In
countries where the health care systems
are more homogenous and socialised, as
in the Nordic countries (10, 11) and the
former East Germany (12), the defini-
tion of study populationsiseasier.
Childhood arthritisisreferred to as a
complex genetic or polygenetic trait in
which unknown environmental factors
probably aso play asubstantia role. The
clustering of casesin families may indi-
cate a strong genetic influence, while
clustering in time and space and secular
variation indicate a role for environ-
mental influences. Geographical varia-
tions may represent genetic or environ-
mental influences. The same holds true
for ethnic differencesin disease manifes-
tations. In this review the published data
are grouped and analysed in relation to
the above parameters. Juvenile arthritis
(JA) isused asa collective term for JCA,
JRA and SpA, while the specific terms
are used as they have been applied inthe
studies cited.

Who? Family studies

Early studies on hereditary patternsin
JA have shown some family aggregation
of cases and a few monozygotic twins
concordant for JCA (13-14). Still, the
risk for asibling of a patient with JRA
of his also developing JRA does not ap-
pear to be very strong (15). In 1994 a
North American registry for affected sib-
pairs (ASPs) with JRA was established
and summary statistics for the disease
and demographic variables for the first
71 ASPs have now been published. From
the data accumulated in this registry an
estimate was made that only about 0.8%
of al JRA appear in ASPs. Inthe 71 sibs
registered, 63% were concordant for sex,
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76% for JRA onset type, and 79% for
course type. There was an unexpectedly
high frequency of pauciarticular onset
pairs. Seven sets of twins were included,
al of whom were concordant for onset
and course type, and disease onset was
separated by only 3.3 months. In addi-
tion, there was a preliminary indication
that non-whites were under-represented,
perhaps owing to the lower frequency of
disease susceptibility alleles in non-
white populations. However, ascertain-
ment or detection bias could not be ruled
out. In conclusion, this study strength-
ens the hypothesis that genetic influence
plays arolein determining JRA onset
type, and mainly in the pauciarticular
onset disease (15).

When? Clustersin time and space
and secular trends

A few epidemiological studies support-
ing the concept of environmental trig-
gers, especially infections, have been
published. A cyclical pattern of incidence
of JCA 1984 - 1988 was described by
Gére et al. in Sweden (10), with a peak
in 1986. Oen et al . (16) noted a cyclic
incidence of JRA with peaksin 1979,
1982, 1986 and 1990-1991. Increasesin
confirmedM. pneumonie infections were
concurrent with peaks in the incidence
of JRA. Interestingly, there was no con-
sistent variation in the incidence of se-
ronegative spondyloarthropathies. Peter-
son et al. (17) found a cyclic incidence
of JRA 1960-1993 in Rochester, Minne-
sota, with incidence peaksin 1967, 1975
and 1987. In addition, an overall de-
crease in the incidence of JRA over the
last decade was observed, especialy in
the pauciarticular and systemic onset
types. Thistrend may reflect a change
inclinical practice (i.e., the diagnosis of
other diseases such as Lyme arthritis)
rather than an actual decrease in inci-
dence. In contrast, no declinein thein-
cidence of JRA was found in a popula-
tion-based study from Finland 1980 -
1990 (18). The incidence peaksin the
three former studies do not exactly co-
incide, which could reflect multiple in-
fectious agents or the influence of geo-
graphic location or other environmental
factors on JA presentation.

Seasonal variation in the onset of sys-
temic JRA, but no year-to-year variation,

has been shown by Lindsley (19) and
was confirmed by Petersonet al. (17) but
not by others (20) The seasondlity in the
study by Lindsley coincided with the
occurrence of enteroviral infectionsin
the same geographic area and this, to-
gether with the unique features of sys-
temic disease, are suggestive of anin-
fectious etiology.

A cluster study of children with JCA born
in 1963 in the United Kingdom was pre-
sented by Pritchard (21). Aninfluenza A
strain was present in 1963. The patients
were found to have higher antibody lev-
els to this influenza strain than age-
matched controls. The patients devel-
oped JCA after the appearance of a dif-
ferent type of influenza A in 1977. An
interesting hypothesis was posed that the
patients devel oped chronic arthritis be-
cause they had been pre-sensitized to
influenza A by contact with an earlier
strainin utero. Such a mechanism could
explain why infectious agents are seldom
found in relation to the onset of arthritis,
even if they play apart in triggering the
disease.

Where? Incidence and geographical
patterns

Recent incidence figures for JCA and
JRA from Europe are summarised in
Table Il according to a north to south
gradient (10-12, 22-25). In Table 111 the
incidence figures for JRA, JCA and SpA
from the American continent are pre-
sented according to anorth to south gra-
dient and ethnicity (8, 16, 26-31). A wide
range in incidence can be seen for JCA
and JRA: 1.3 to 22.6 per 100,000 chil-
dren less than 16 years of age. Some of
the variance pertains to the methodol ogi-
cal differences outlined above and are
commented on below, whilethereisaso
a possihility of true geographical and
ethnic differences.

The wide confidence limits are an effect
of the rarity of the disease and point to
the necessity of studying large, well-de-
fined populations over along time pe-
riod in order to reveal “true’ differences.
The figures vary less, 10 to 19.2 per
100,000, if studies with similar method-
ologies are compared, for example pro-
spective studies based on general and
well-defined populations (10-11, 17, 24,
30). These studies al emanate from Eu-
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rope or North Americaand have a pre-

dominantly Caucasian population. In
spite of the similar methodol ogy used,

the figure from Costa Rica (6.8 per

100,000, ref. 8) fals outside the confi-

dence limits of the Nordic studies (10-

11, 22) pointing to atrue difference that
may pertain to geography or ethnicity or
both. The population in the Costa Rican
study was mainly Hispanic. One specu-
lation could be that in awarmer climate
the milder cases have fewer symptoms
and the patients are thus less likely to
seek medical attention. The panorama of

possible infectious and other environ-

mental triggers may also differ.

The lower figures from Canada: 3t0 5.3
per 100,000 (16, 28-29), pertain to stud-

ies from paediatric rheumatology centres
wherereferral bias could have represent-

ed an important factor, i.e. milder cases
may have been missed. Selection bias
may a so have influenced the low figure
from France, 1.3 to 1.8 per 100,000,

which was based on a questionnaire sur-
vey in which alarge number of physi-

cians did not respond, thus making as-

certainment difficult (25).

Thefigure from East Berlin in Germany
was surprisingly low, 3.5 per 100,000,

considering the structure of the country’s
health care system, which would facili-

tate case ascertainment. On the other
hand, the study was retrospective in na-
ture, which makes it difficult to evalu-

ate the awareness of rheumatic diseases
in children among referring physicians
(12). The subgroup distribution was
similar to that found in the prospective
studies, with a high proportion of pauci-
articular disease, which argues against
referral bias.

In Europe, the tendency toward afalling
north to south gradient in incidence was
seen, with the highest incidence rates
registered in northern Norway (22.6 per
100,000, ref. 22), and Finland (18.2 per
100,000, ref. 11), while slightly lower
figures were found in southern Sweden
(10) and Denmark (23), and the lowest
rates were found in Germany (3.5 per
100,000, ref. 12) and France (1.3 - 1.8
per 100,000, ref. 25). However, no defi-
nite conclusions can be drawn on the
basis of this data because of differences
in the methodol ogy used between stud-

ies, as discussed above.
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Tablell.Incidence of juvenile arthritis from different geographical areasin Europe, presented from north to south.

Annual incidence

Reference Geographical Catchment population Type of survey Criteria rate/100,000
location (< 16 years) Year (95 % conf. interval)
Moe & Rygg, 1997 (22) Norway 48,215 Registry covering defined EULAR 22,6
2 northernmost geographical area
counties Retrospective, 1985 - 1994
Kunnamo et al., 1986 (11) Finland 148,362 General population ARA 19.6(13.1-28.2)
Helsinki area Prospective, 1982 > 3 months 18.2(10.8- 28.7)
Kaipiainen-Seppanen Finland 275,188 - 264,226 National drug registry + ARA 13.8 (1980)
& Savolainen,1996 (18) Helsinki, Tampere, hospital records 15.1 (1985)
Kuopio regions Retrospective, 1980 - 1990 13.5(1990)
Andersson Gére & Fasth, Sweden 389,976 General population EULAR 8.3-13.7 (max - min)
1992 (10) Southwestern region Prospective, 1984 - 1988 10.9(9.4- 12.4) (ave)
Ostergaard et al., 1988 (23) Denmark » 100,000 General paediatric clinic ARA 6-8
Nordjylland Amt Retrospective, > 6 months
1970 - 1977, 1978 - 1986
Kiessling et al., 1998 (12) Germany 247,906 Paediatrician/Paediatric EULAR 5.3- 2.3 (max - min)
East Berlin rheumatology centre (SpA not included) 35(2.8-4.4) (ave)
Retrospective 1980 - 1988
Symmons et al., 1996 (24) UK Registry, Paediatric EULAR 10 (7- 13)
Liverpool 92,374 rheumatology centres 10(6- 14)
Canterbury 60,963 Prospective, 1990 - 1994
Prieur et al., 1987 (25) France 964,284 + Practitioner surveys EULAR 13-18
618,136 Retrospective, 1981 - 1982

(Modified from B. Andersson Gére: Epidemiology. In: Balliere's Clinical Rheumatology 1998; 12: 191-208, reproduced with permission).

The confidence limitsin the Finnish and
German studies did not overlap, and
would probably not have done so for the
Norwegian or French figures either, if
they had been calculated. This may in-
dicate that there are true differences per-
taining to environmental and/or genetic
factors. For example, the prevalence of
HLA B27 positivity was high in the gen-
eral population in northern Norway,
which could increase the risk of HLA
B27 associated arthritis.

Incidence figures from the North and
South American continents did not show
any obvious geographical pattern, but
there seem to be ethnic differences,
which are further discussed below.

Prevalence and geogr aphical
patterns

The prevalence of JA from different geo-
graphical locationsis summarised in
Table 1V (8, 10, 12, 22, 25, 30-39). The
figures show great variation, from 8 per
100,000 to 400 per 100,000 children less
than 16 years of age (25, 39), but have

to be interpreted carefully because of the
differences in methodology used. In ad-
dition, most of these studies did not pre-
sent confidence intervals, and since the
numbers of patients and the sizes of the
populations on which the prevaencefig-
ures were based were small in many of
the studies (31, 33, 37, 39), the detec-
tion of “true’ differencesisdifficult.

The highest prevalence figures were re-
ported in those studies where population
questionnaires in combination with clini-
cal examination by a pediatric rheuma-
tologist were used: 64, 167 and 400 per
100,000 children, respectively (34, 32,
39). These three studies emanated from
different parts of theworld: Turkey, Bel-
gium and Australia. The Belgian and
Austraian study populations were small,
and when we cal culated the confidence
intervals for the Australian study from
the data given, the figure obtained (95%
Cl 140-664) was found to overlap with
the Belgian figure of 167 per 100,000,
thus indicating no actual difference (32,
39). In al three studies, cases were found
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which had not been previoudy identified
within the health care system, which sug-
gests that some cases will be missed if
the health care system alone isrelied
upon for case identification. On the other
hand, Mannerset al. (39) pointed out that
population questionnaires are not the
solution for case identification since no
question in their questionnaire succeeded
in identifying the children with previ-
ously undiagnosed JCA. Their conclu-
sion was that only clinical examination
supported by aclinical history for both
the parent and child can provide areli-
able basis for diagnosis.

In two studies from very different geo-
graphical locations, Sweden (10) and
Costa Rica (8), well-defined populations
were prospectively surveyed through
health care organisations and practition-
ers/pediatricians for 5 and 2 years, re-
spectively. The prevalence rates found
were 86 (95% CI 77 - 96) in Sweden and
31(95% Cl 25 - 37) in Costa Rica, which
supports the hypothesis of atrue differ-
ence pertaining to genetic and/or envi-
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Tablelll.Incidence of juvenile arthritis according to geographical areas and ethnicity on the American continent.

Reference Geographical Catchment Type of survey Criteria Annual incidence Ethnicity*
location population Years rate/100,000 (where stated)
(95% conf. interval)
Boyer et al., USA 1,627 Registry covering ARA 5 Inupiat Eskimo
1988 (26) Alaska defined area, Spondyloarthropathy 24
Retrospective, 1970-1982 47 (males)
Boyer et al., USA 4,343 Registry covering ARA 5 Y upik Eskimo
1990 (27) Alaska defined area, Spondyloarthropathy 37
Retrospective, 1970-1982
Hill, 1977 (28) Canada 610,000 Pediatric 3 Caucasian
British Columbia rheumatology centre 7 Canadian Indian
Retrospective 0 Chinese
Oenetal., Canada 274,958 Registry, pediatric ARA 5.3 (average) Mixed
1995 (16) Manitoba rheumatology centre 18.1 (1986) Canadian Indian
Retrospective, 1975-1992 9.4 (1986) Caucasian
Mallesonetal., Canada (exclu- 4,200,000 Registry, pediatric ARA 31(2.7-3.7)
1996 (29) ding Alberta rheumatology centres Spondyloarthropathy 14(11-19
and Quebec) Prospective, 1991 - 1993 JPsA 0.3(0.2-0.5)
Towner et al., USA 12,643 - 16,749 Pediatric ARA 13.9(9.9-18.8) Caucasian
1983 (30) Minnesota rheumatology centre EULAR 10.5(7.4- 15.3)
Retrospective, 1960-1970
Peterson et al., USA General population ARA 15.0 (1960 - 69) Caucasian
1996 (17) Rochester, MN Retrospective, 1960 - 1993 14.1 (1970 - 79)
7.8 (1980 - 93)
Hochberg et al., USA 15,186 Pediatric clinic ARA 7(0.8-23.8) AA
1983 (31) Baltimore Retrospective, 1979-1980
Arguedaset al., CostaRica 350,000 Pediatric clinic defined area EULAR 6.8 Hispanic + Al
1998 (8) Prospective, 1993-1995 (4.1-9.6) mixed

*Ethnicity: AA = Afro - American = Al, American Indian. Where not stated the population was predominantly Caucasian.
(Modified from B. Andersson Gére: Epidemiology. InBalliére’s Clinical Rheumatology 1998; 12: 191 - 208, reproduced with permission).

ronmental factors. Differencesin disease
patterns were also found in these two
aress, aswill be further discussed below.
The remaining studies presented in Ta-
ble 1V were retrospective (12, 22, 25, 31,
35-38) and the data was collected from
medical records at different levels of
care. Case ascertainment was thus de-
pendent on the structure of the health
care systemsinvolved, i.e. the figures
could have been influenced by factors
such as access to care, the cost of care
and referral patterns. However, the fig-
ures for countries with homogenous “ so-
cialised” medical systems such as Nor-
way (22) and the former East Germany
(12) differed, even when patients from
al levels of care wereidentified: 148 per
100,000 in Norway compared to 20 per
100,000 in the former East Germany. The
presence of genetic factorsisindicated
by the high proportion of HLA B27 posi-

tive patients in northern Norway (42%),
where only one of 78 patients fulfilled
the criteriafor juvenile ankylosing spon-
dylitis. The prevalence of HLA B27in
the general population in northern Nor-
way was high (22). Unfortunately there
was no data on the frequency of HLA
B27 in the study from East Berlin, Ger-
many for comparison (12). Other possi-
ble influences are climate and the infec-
tious disease panorama.

The low figure reported from a hospi-
tal-based study performed in Kuwait was
possibly influenced by selection bias, i.e.
milder cases may not have been identi-
fied (38).

Who and where ? Incidence and
prevalencein relation to ethnic
groups

The incidence and prevalence of JA
(JCA, JRA and SPA) according to eth-
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nicity are shown (where datawere avail-
able) in Tables Il and IV. In the inci-
dence studies from Europe (Table I1) the
ethnicity was not defined, but since these
studies were all derived from the gen-
eral population, the patients must have
been predominantly Caucasian. In the
popul ation-based studies with a Cauca
sian dominance, the incidence rates of
JRA and JCA ranged from roughly 10 to
20 per 100,000 children in Europe and
North America (10-11, 17-18, 24, 30).
In the study by Hill (28), it was noted
that the incidence of JRA was higher
among Canadian Indians than among
Caucasians, while no cases were found
among the Chinese population. Oen et
al. (16) confirmed a high incidence of
JRA among Canadian Indian children
(18.1 per 100,000) as compared with
Caucasian children (9.4) during 1986,
one of the incidence peak years men-
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Reference Country/ Source No. of Prevalence/100,000* *
Ethnicity* cases (95% conf. intervals)
JCA JRA SpA
Moe & Rygg, 1997 (22) Norway Health care organisation + practitioner 71 148
Andersson Gére & Fasth, Sweden Health care organisation + practitioner 334 86
1992 (10) (77-96)
Kiesding et al., 1998 (12) Germany Practitioner/pediatric rheumatology clinic 28 20t
(17-25)
Mielantset al., 1993 (32) Belgium Population questionnaire + examination 5 (definite) 167
Steven, 1992 (33) UK - Scotland Practitioner 14 200
Prieur et al., 1987 (25) France Practitioner 74 8-10
Ozen et al., 1998 (34) Turkey Population questionnaire + examination 30 64
Boyer et al., 1991 (35) Alaska/NAI Practitioner 3 83
Rosenberg, 1990 (36) Canada Pediatric rheumatology clinic 115/69 40 24
QOen & Cheang, 1996 (37) Canada/ Pediatric rheumatology clinic 15 45
Canadian Indian
Towner et al., 1983 (30) USA Clinic/total population 11/15 84 113
(46-140) (69-196)
Hochberg et al., 1983 (31) USA/AA Paediatric clinic 4 26
(7-66)
Arguedas et al., 1998 (8) Costa Rical Pediatric clinic/total population 110 31
Hispanic + Al (26-37)
Khuffash & Majeed (38) Kuwait/Arab Hospital 14 22
Manners et al, 1996 (39) Australia Population questionnaire + examination 9 400
(140-664) 11

*Ethnicity: NAI = North American Indian, AA= Afro American, Al = American Indian. Where not stated the population is predominantly Caucasian
** Prevalenceis presented for JCA when EULAR criteria have been used, JRA when the ARA criteria have been used and spondyloarthropathy (SpA) when

given separately.

tSpA not included. ttCalculated from data given.

(Modified from B. Andersson Gére B: Epidemiology. InBalliére's Clinical Rheumatology 1998; 12: 191-208, reproduced with permission).

tioned above. Boyer et al. (26, 27) found
alow incidence of JRA (5 per 100,000),
but an extremely high incidence of SpA
among Inupiat and Y upik Eskimosin
Alaska (24 and 37 per 100,000, respec-
tively). The prominence of SpA ispre-
sumably related to the high frequency of
HLA B27 in Eskimo populations (26).
The only figure available for the inci-
dence of JA among Afro-Americans (7
per 100,000) is low compared with Cau-
casians, but is based on only four cases
and the confidence intervals were wide
(3D).

From Latin Americathe only data on
incidence and preval ence come from the
Costa Rican study (8). In spite of the fact

that its methodology was similar to the
Caucasian population studies cited
above, the figures were lower - an inci-
dence of 6.8 and a prevalence of 35 per
100,000 - suggesting alower occurrence
of JRA in the Hispanic population.

There are very few reports on incidence
rates from other parts of theworld. Ina
clinic-based recent report from Japan
(40) the incidence was very low, 0.83 per
100,000. Thismay reflect avery low risk
of developing arthritisin that population,
but could also have reflected at least in
part a selection bias. In support of the
former theory is the indication that the
prevalence of rheumatoid arthritisin
adults appears to be lower in Asian pop-
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ulations than in Europe and North Amer-
ica(41).

When the occurrence rates are analysed
with the methodology appropriately
taken into consideration, thereis still a
general impression that occurrence rates
differ in relation to ethnicity and favour
genetic differences. However, ethnicity
intermingles with geographical distribu-
tion, as well as possible environmental
factors.

Who and where? Subgroup, age

and sex distribution in relation to
geogr aphy and ethnic groups

The general clinical picture of JA has
been coloured by earlier clinical series
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and epidemiologica studiesin predomi-
nantly Caucasian populations. However,
now that data are appearing from other
parts of the world this picture has to be
revised. In Caucasians in Europe, USA
and Canada pauciarticular onset disease
congtitutes more than half of al JA cases,
while roughly one quarter have a pol-
yarticular onset and 10% systemic dis-
ease. |n contrast, a predominance of pol-
yarticular onset disease has been re-
ported from South Africa (42), India
(43), Thailand (44), and also among Af-
rican Americans (45) and Canadian abo-
riginal populations (46).

IgM RF positivity was more frequently
observed in the studies from South Af-
rica (42), India (43) and among African
Americans (45): 37%, 19% and 20%,
respectively, than in studies from West-
ern countries: 2 - 7% (10, 22, 30). Among
Canadian aborigina groups, RF positive
polyarticular disease was found in 56%
of the patients (46). The high frequency
of RF positivity could be due to genetic
factors, but could aso be influenced by
environmental factors such as polyclona
activation of the immune system caused
by frequent concomitant infections.

In recent studies of subgroup distribu-
tion from Costa Rica (8), India (43),
South Africa (42), Singapore (47), and
among African Americans (45), avery
small number of ANA positive girlswith
pauciarticular arthritis and uveitis has
been noted, suggesting true differences
in disease manifestations pertaining to
immunogenetics or environmental fac-
tors, or a combination of both. A pre-
dominance of males, rather than of girls
asin the studies from Western countries
(10-11, 22, 30), has been noted in stud-
iesfrom India (43), Turkey (34) and Sin-
gapore, (47), while in South Africaan
equal sex ratio was found (42).

Conclusions

In conclusion, the increased heterogene-
ity in the clinical picture of JA and the
geographical and ethnic diversity in the
occurrence rates of JA, which are becom-
ing obvious now that studies have started
to appear from all over the world, cer-
tainly underline the need for unifying
classification criteria. The differencesin
terminology, criteria and methodology
have too long obscured our possibility

for clear scientific communication. The
recently proposed ILAR classification
criteria (5) hopefully represent astep in
the right direction, but as the taskforce
itself observed, the criteria“need to be
validated under appropriate epidemio-
logical and statistical direction”. Geo-
graphical and ethnic differences present
both a challenge and an opportunity.
Clearly defined epidemiologic studies
together with basic scientific research
will not only help usto predict who may
develop JA, where and when, but also
why, which may be a prerequisiteto fi-
nally finding a cure.
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