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Longitudinal Analysis of a Pediatric Rheumatology
Clinic Population
ALAN M. ROSENBERG

ABSTRACT. Objective. To analyze a prospectively maintained pediatric rheumatology clinic disease registry.
Methods. A total of 3269 consecutive referrals to the Pediatric Rheumatology Clinic, University of
Saskatchewan, during the period 1981–2004 were analyzed.
Results. Among 3269 patients, a diagnosis was established in 2098 (64.2%). Within this group, 72
subjects (3.4%) were determined to be healthy. Of the remaining 2026 diagnosed patients (62.0% of
the total population), 1032 (50.9%) had a rheumatic disease and 994 (49.1%) a nonrheumatic dis-
ease. A diagnosis was not established in 1171 patients (35.8%). Among the 1032 patients with a rheu-
matic disease, 326 (31.6%) had juvenile rheumatoid arthritis (JRA), 360 (34.9%) a spondy-
loarthropathy (SpA), and 225 (21.8%) a collagen vascular/connective tissue rheumatic disease. The
remaining 121 patients with a rheumatic disease (11.7%) had a variety of other conditions. Of the
994 nonrheumatic disease patients, 37 (3.7%) with ocular inflammatory conditions had been referred
to exclude an associated rheumatic disease. The remaining group of 957 patients comprised 345
(36.1%) with an orthopedic, mechanical or traumatic condition, 231 (24.1%) had an infection, 45
(4.7%) a hematologic or neoplastic disease, and 336 (35.1%) a variety of other conditions. Current
clinic point prevalences for JRA, SpA, and collagen vascular diseases are 35.0, 16.9 and
17.7/100,000, respectively. The mean annual clinic referral incidences of JRA, SpA, and collagen
vascular/connective tissue diseases were, respectively, 4.7, 5.2, and 1.7/100,000 children.
Conclusion. Disease registries help establish the frequencies and spectrum of childhood rheumatic
diseases and the role of pediatric rheumatology programs in evaluating and caring for children with a
wide variety of conditions. Longitudinal disease registries aid in characterizing clinical, epidemio-
logic, and demographic features of childhood rheumatic diseases. (J Rheumatol 2005;32:1992–2001)
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Establishment of comprehensive pediatric rheumatic disease
clinical care programs has been integral to the development
of rheumatology as a distinct pediatric subspecialty.
Experiences within dedicated pediatric rheumatology clinics
have helped expose the diversity and prevalences of child-
hood rheumatic diseases. Large multicenter disease reg-
istries, comprising thousands of patients from various geo-
graphical regions, have contributed to delineating point-in-
time frequencies of childhood rheumatic diseases1-4.
Prospective longitudinal analyses, as reported here, should
further define the spectrum of conditions represented in dis-
crete pediatric rheumatic disease clinic populations, charac-
terize their clinical, demographic and epidemiologic fea-
tures, and reveal temporal fluctuations in disease frequen-
cies. Recognizing the potential value of maintaining a
longterm disease registry, this project was initiated with the
inception of the Pediatric Rheumatic Disease Program at the

University of Saskatchewan in 1981. This report documents
the analysis of the Program’s prospectively maintained data-
base, comprising 3269 consecutive pediatric rheumatology
clinic referrals registered during a 23 year period.

MATERIALS AND METHODS
Subjects. The study population comprised all 3269 children referred by a
physician, because of a suspected rheumatic disease, to the Pediatric
Rheumatic Disease Program, University of Saskatchewan, Saskatoon,
Canada, during the 23.5 year period July 1981 to December 2004. Only
subjects younger than age 19 years were included in the registry.

Methods and definition of terms. Data pertaining to all subjects referred to
the Pediatric Rheumatology Clinic, University of Saskatchewan (the only
pediatric rheumatology program serving the province of Saskatchewan)
since July 1981 were prospectively recorded in a computerized database.
[Information initially was retained in the Knowledgeman database man-
agement program (Microdatabase Systems, Lafayette, IN, USA) prior to
conversion to the Statistical Package for the Social Sciences (SPSS,
Chicago, IL, USA)]. Subjects for whom a diagnosis was established were
assigned to a disease category by applying published or generally accepted
diagnostic or classification criteria5-14 (Table 1). Subjects for whom a diag-
nosis could not be confidently established were categorized accordingly
(Table 1). Change in diagnosis was permitted if dictated by new clinical
information; for example, patients presenting with persistent oligoarthritis
and diagnosed initially as having pauciarticular juvenile rheumatoid arthri-
tis (JRA) were subsequently reclassified as having arthritis associated with
inflammatory bowel disease or psoriasis when gastrointestinal or cutaneous
manifestations of the respective diseases developed. However, diagnoses
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were not retrospectively changed with the development of new diagnostic
or classification criteria. Accordingly, for clarity and consistency the term
JRA, the nomenclature that denoted the classification criteria applicable
throughout most of the registration period, was used rather than juvenile

idiopathic arthritis, a current classification system for certain juvenile
arthritides15. Modifications to diagnostic criteria for fibromyalgia8, rheu-
matic fever12, and systemic lupus erythematosus (SLE)16 introduced during
the registry period were applied prospectively but not retrospectively.

Table 1.  Diagnostic and classification criteria for selected childhood rheumatic diseases.

Disease or Condition Reference in which Criteria are Reported or Description of Criteria Applied

Ankylosing spondylitis History of pain in the lower axial spine (one or more of thoracolumbar, lumbosacral, or sacroiliac regions) with 
limitation of the lumbar spine in all 3 planes, clinical and radiographic evidence of sacroiliitis, and negative tests 
for antinuclear antibodies and rheumatoid factor.  Undifferentiated SpA refers to conditions with lower axial skeleton
symptoms with one or more of arthritis and enthesitis. Undifferentiated SpA with a family history of ankylosing 
spondylitis was categorized as probable ankylosing spondylitis. Patients with symptoms of back pain only, without an 
identifiable cause or associated features, were categorized as back pain not yet diagnosed (NYD) even with a family 
history of a SpA

Behçet’s disease 5
Benign acrocyanosis Episodic red or purple discoloration of the digits aggravated by cold and/or exercise unassociated with pain, 

pallor, decreased capillary filling, or periungual capillary abnormalities in an otherwise healthy child
Dermatomyositis 6, 7
Discoid lupus Chronic cutaneous lesions in sun-exposed areas comprising erythematosus papules or plaques with scaling and 

progressing to scarring and hypopigmentation in the absence of symptoms or signs of SLE.  Diagnosis 
requires confirmation by a dermatologist 

Fibromyalgia (FM) 8 [Prior to 1990 the  diagnosis of FM was based on widespread musculoskeletal pain symptoms, tenderness at 
multiple tender points (number not specified) and history of a nonrestorative sleep pattern providing other 
possible causes were excluded.]  Possible FM is defined as diffuse idiopathic pain with imprecisely localized 
tenderness and a nonrestorative sleep pattern

Growing pains Bilateral lower limb pain occurring in the evening or during the night, but not during the day, without associated
abnormal signs and for which another cause is not found.  If performed, laboratory tests and imaging studies are 
normal 

Henoch-Schönlein purpura Palpable purpuric rash localized predominantly to the lower limbs and buttocks and associated with one or more 
of  abdominal pain, hematochezia, or microscopic hematuria, providing other diagnostic possibilities have 
been excluded

Inflammatory bowel disease Arthritis, sacroiliitis, and/or enthesitis associated with a diagnosis of Crohn’s disease or ulcerative colitis confirmed
associated arthropathy by a gastroenterologist based on radiography, endoscopy, and/or histopathology

Juvenile rheumatoid arthritis 9
Kawasaki disease 10
Localized/linear scleroderma Localized sclerodermatous lesions in a linear and/or patchy distribution without associated extracutaneous 

symptoms or signs
Neonatal lupus The presence of congenital atrioventricular block,  rash, and/or hemocytopenia manifesting in the neonatal period 

in the offspring of a mother with SLE
Psoriatic arthritis (PsA) Arthritis accompanying psoriasis, diagnosed by a dermatologist; arthritis with nail pitting only or arthritis 

associated with a family history of psoriasis are categorized as probable PsA
Raynaud’s disease A sequence of triple-phase blanching, cyanosis, and erythema associated with discomfort that may occur 

spontaneously or be triggered by exposure to cold, physical activity, or emotional stress and is unassociated with 
an underlying condition

Reactive arthritis (postinfectious) The presence of oligoarthritis following within 1 month a documented dysenteric or venereal (urethral) infection 
Reflex neurovascular dystrophy Temporary localized or diffuse pain, tenderness, and vasomotor instability of an extremity without another apparent 

cause
Reiter’s syndrome The triad of arthritis, conjunctivitis, and urethritis 
Rheumatic fever 11, 12
Seronegative enthesopathy and 

arthropathy (SEA) syndrome 13
Systemic lupus erythematosus 14, 16
Uveitis Inflammation of the uveal tract diagnosed and categorized by an ophthalmologist

Other Classification Categories

Arthralgia not yet diagnosed Pain localized to one or more joints without associated symptoms, signs, or, if performed, abnormal results of 
(NYD) investigations

Arthritis NYD Objective signs of arthritis of unknown cause that, within 6 weeks, resolves spontaneously or with treatment 
and is unassociated with other symptoms, signs, or, if performed, abnormal laboratory tests 

Diagnosis unclear A constellation of features for which a definitive diagnosis has yet to be established
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Only one pediatric rheumatologist interviewed and examined all sub-
jects and assigned diagnostic labels. A rheumatic disease was considered a
condition ordinarily cared for by a pediatric rheumatologist or a condition
for which pediatric rheumatology collaboration or consultation is reason-
ably requested17.

To analyze geographic distribution of referrals the province was divid-
ed into 13 regions that corresponded with administratively distinct health
authorities existing at the study’s initiation. Annual incidences were calcu-
lated with reference to the average annual population of Saskatchewan res-
idents18. “Saskatchewan resident” refers to a permanent resident of the
province of Saskatchewan who is registered as such with the Saskatchewan
Health Services Plan, a universal provincial health insurance program.

Characteristics of the catchment area. During the 23.5 recruitment years
the annual provincial population varied from a low of 976,000 in 1981 to a
high of 1,032,000 in 198718. Variations in annual provincial in- and out-
migrations were minimal throughout the followup period; mean in-migra-
tion and out-migration were 1.7% ± 0.22% (range 1.3%–2.2%) and 2.2% ±
0.44% (range 1.6%–3.5%), respectively19-21. Thirty-four subjects (1.0%)
entered from outside the province and 21 (0.6%) left the province during
the registry period.

Provincial census data for 1996 indicated the provincial population of
990,237 comprised 305,185 (30.8%) who were aged ≤ 19 years22. A group
of 627,178 (63.3%) of the total provincial population resided in urban areas
and 363,059 (36.7%) were rural dwellers23. Provincial census data (1996)
revealed that 7.4% self-identified as Aboriginal, 1.7% as Asian, 0.2% as
African, and 0.1% each as Arab, Latin/Central/South American and
Caribbean24. The remaining population of 90.4% self-identified as being of
European, British Isles, and/or French origins and were presumed to repre-
sent an almost exclusively Caucasian group.

Differences in referral rates from each of the 13 geographic regions
were analyzed by Spearman’s correlation. Year-to-year variability was ana-
lyzed by one-sample t testing. Two-tailed significance levels were set at <
0.05.

RESULTS 
Characteristics of the study population. Of the 3269 regis-
tered subjects, 1882 (57.6%) were female and 1387 (42.4%)
male. The age at first presentation ranged from newborn to
the prescribed maximum age of 18 years (mean 8.8 ± 4.5).
Ethnicity was documented in 3177 subjects (97.2%), of
whom 2789 (87.8%) were Caucasian, 282 (8.9%) North
American Indian (including those of mixed Aboriginal and
Caucasian ancestry), 30 (0.9%) Oriental, and 5 (0.2%)
Black, and 71 (2.2%) represented a variety of other ethnic
backgrounds.

The average annual referral rate was 139 (range 84–195)
(Figure 1). Altogether, 3234 referrals (98.9%) originated
within Saskatchewan and 35 (1.1%) were referred from
elsewhere. All patients were referred by a physician; 2517
(77.0%) by a general practitioner, 638 (19.5%) by a pedia-
trician, and 114 (3.5%) by physicians representing a variety
of specialties including, in decreasing order of frequency,
orthopedic surgery, ophthalmology, neonatology, hematol-
ogy, oncology, neurology, respirology, infectious diseases,
cardiology, nephrology, and psychiatry.

Rates of referrals from each of the 13 geographic regions,
as expressed by total number of patients referred per 10,000
population, ranged from 10.3 to 63.6 (mean 32.0 ± 18.7).

Frequencies of diagnoses in the clinic population. Among

the 3269 patients, a diagnosis was established in 2098
(64.2%). Within this group 72 subjects (3.4%), referred
because of a suspected rheumatic disease, a positive family
history of a rheumatic disease or a perceived laboratory test
abnormality, were determined to be normally healthy. Of the
remaining 2026 diagnosed patients (representing 62.0% of
the total population), 1032 (50.9%) had a rheumatic disease
and 994 (49.1%) a nonrheumatic disease. A definitive diag-
nosis was not established in 1171 patients (35.8%). Thus, in
the total population of 3269, 31.6% had a rheumatic disease,
30.4% had a nonrheumatic disease, 2.2% were normal, and
35.8% remained undiagnosed.

The group of 1032 rheumatic disease patients comprised
326 (31.6%) with JRA, 360 (34.9%) with a spondy-
loarthropathy (SpA) (including psoriatic arthritis), and 225
(21.8%) with a collagen vascular/connective tissue rheu-
matic disease (Table 2). The remaining 121 patients with a
rheumatic disease (11.7%) had a variety of other conditions
(Table 2).

Of the 994 patients diagnosed as having a nonrheumatic
disease, 37 (3.7%) with ocular inflammatory conditions had
been referred to exclude an associated rheumatic disease.
The remaining group of 957 patients comprised 345 (36.1%)
with an orthopedic, mechanical or traumatic condition, 231
(24.1%) had an infection, 45 (4.7%) a hematologic or neo-
plastic disease (Table 3), and 336 (35.1%) a variety of other
conditions (Table 4). A definite diagnosis could not be made
in 1171 patients either because the disease spontaneously
remitted before establishing a diagnosis, there were insuffi-
cient clinical or laboratory diagnostic features, the duration
of followup had been too short to satisfy diagnostic or clas-
sification criteria, or results of investigations are pending
(Table 5). Six hundred fifty-five of the 1171 undiagnosed
patients (56.0%) had appendicular joint arthralgia without
associated functional disability, signs of inflammatory joint
disease, or, when performed, investigation abnormalities.
Eighty-seven undiagnosed patients (7.4%) had objective
signs of joint inflammation only, without an identifiable eti-
ology or associated condition, which resolved spontaneous-
ly or with treatment within 6 weeks and therefore did not
satisfy diagnostic criteria for JRA. One hundred twelve
patients (9.6%) had persistent back or neck pain, 52 (4.4%)
limb pain, and 265 (22.6%) a variety of other conditions for
which diagnoses could not be established (Table 5).

Among rheumatic disease patients the diagnosis was
changed in 11 (1.1%). In 4 patients the diagnosis changed
from JRA to psoriatic arthritis and in 3 others from JRA to
inflammatory bowel disease. One patient each had a diag-
nosis changed from congenital lymphedema to JRA, vas-
culitis to pyoderma gangrenosum associated with inflamma-
tory bowel disease, renal artery stenosis to Takayasu’s
arteritis, and localized scleroderma to Parry-Romberg syn-
drome.

Disease prevalences and incidences in the catchment popu-
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lation. During the registry period the catchment area popu-
lation under age 19 years ranged from 260,046 to 315,863
(mean 296,238 ± 16,994). (For the purposes of pediatric
population determination Saskatchewan government census
data, reported in 5 year increments, was reduced by one-
fifth of the 15–19 year category to calculate the 0–18 year
age total.) The percentage of children under age 19 years per
total provincial population during the study period ranged
from 26.1% to 32.4% (mean 29.4% ± 1.77%).

Of the 3269 consecutively referred patients, 511 (15.6%)
in a total population of 995,391 are currently regularly fol-
lowed, representing a clinic point prevalence of 51.3 per
100,000. Of patients still followed, 15 (2.9%) are older than
age 18 years. Thus, in the current provincial population of
260,046 children under age 19 years, 496 under age 19 years
continue to be followed, for a pediatric clinic point preva-
lence of 190.7 per 100,000. A total of 2758 patients are no
longer followed because they are older than age 18 years
[1708 patients (61.9%)], no longer have symptoms [756
patients (27.4%)], have either been transferred to an adult
rheumatology service or have a nonrheumatic disease for
which they are followed by another service [108 (3.9%)], or
have either died [11 (0.4%)], left the catchment area [19
(0.7%], were lost to followup [29 (1.1%)], or were normal-

ly healthy [72 (2.6%)]. The group of deceased patients
included those who died before age 19 years from causes
related to their underlying rheumatic disease (5 patients,
representing a pediatric rheumatic disease mortality rate of
0.5%), from a nonrheumatic disease (3 patients), and acci-
dentally (3 patients). The followup status of 55 patients
(2.0%) was designated unknown because they are not regu-
larly followed but might return if symptoms recur or if fur-
ther recall attempts were made.

Of the 496 pediatric patients currently still followed, 91
(18.4%) have JRA, representing a JRA clinic point preva-
lence of 35.0/100,000 children. Forty-four (8.9%) of cur-
rently followed pediatric patients have a SpA and 46 (9.3%)
a collagen vascular/connective tissue disease, representing
clinic point prevalences of 16.9 and 17.7/100,000 children,
respectively. Mean annual clinic referral incidences of JRA,
SpA, and collagen vascular/connective tissue diseases were,
respectively, 4.7 ± 2.1, 5.2 ± 2.3, and 1.7 ± 10.0/100,000
children.

Referral rates for polyarticular JRA and SLE were high-
er than expected from northern geographic regions (r = 0.31
and 0.33; p = 0.31 and 0.27, respectively). For other condi-
tions referral rate frequencies correlated with regional pop-
ulation distributions. 

Figure 1. Number of patients referred in each year of the registry. As the clinic was established in July 1981, that year’s
registry period was 6 months. The number of clinics conducted in 1989 and 1990 were reduced as a consequence of sab-
batical leave. The notably lower number of referrals in 2001 is unexplained.
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No significant year-to-year variability in adjusted referral
rates was noted (Figure 1).

DISCUSSION 
The development of rheumatology as a distinct pediatric
specialty has been accompanied by the creation of compre-
hensive programs dedicated to caring for children with rheu-
matic diseases. Comparing experiences within and among
pediatric rheumatology programs has aided in defining the
spectrum of childhood rheumatic diseases and helped
heighten awareness that childhood rheumatic diseases are
more frequent than had been appreciated previously. Clinic
experiences illustrate pediatric rheumatology’s role in
revealing the diversity and multisystem features of child-
hood rheumatic diseases, in identifying conditions that
mimic childhood rheumatic diseases, and in exposing the
imprecision in diagnosing some patients.

Individually, childhood rheumatic diseases are rare. To
achieve a sufficiently large pediatric rheumatology study

population requires multicenter collaboration, prolonged
longitudinal surveillance from a single center, or a combina-
tion of both. This report documents characteristics of a refer-
ral registry from a single discrete pediatric rheumatology
clinic. The registry’s source population is sufficiently large
(roughly 1,000,000) and the duration of followup (23.5
years) sufficiently long to accumulate a reasonable number
of the most predominate of these rare conditions. The source
population is geographically discrete and has been stable
throughout the study’s duration. The ascertainment mecha-
nism (physician generated referrals to the only pediatric
rheumatology program in the province) was consistent
throughout the study period. A 2002 survey of all current
provincial general pediatricians and adult rheumatologists
revealed that, excluding Henoch-Schönlein purpura,
Kawasaki disease, and acute rheumatic fever, less than 1%
of children with a recognized rheumatic disease had not
been referred to the clinic. Thus, for the majority of rheu-
matic conditions the minimal clinic ascertainment rate could

Table 2.  Frequencies of rheumatic disease diagnoses.

Disease or Condition No. of Patients with Diagnosis

Juvenile rheumatoid arthritis, total subjects in category 326
Pauciarticular 188
Polyarticular 103
Systemic 35

Spondyloarthropathies (SpA), total in category 360
Undifferentiated SpA (including SEA syndrome and probable AS) 165
AS 84
Psoriatic arthritis* 51
Reactive arthritis (including Reiter’s syndrome and probable reactive arthritis ) 38
Associated with IBD 19
Behçet’s syndrome 2
Acne arthropathy 1

Connective tissue/collagen vascular diseases, total in category 225
Henoch-Schönlein purpura 68
Kawasaki disease 53
SLE 33
Localized/linear scleroderma 18
Dermatomyositis 17
Raynaud’s disease 16
Neonatal lupus 8
Systemic scleroderma 5 
Mixed connective tissue  disease 2
Polyarteritis 2
Takayasu arteritis, Wegner’s granulomatosis, polyangiitis 1 each (total 3)

Other rheumatic diseases, total in category 121
Enthesitis 39
Possible FM/diffuse idiopathic pain syndrome 36
Acute rheumatic fever 28
Reflex neurovascular dystrophy 11
Benign rheumatoid nodules 4
Familial Mediterranean fever 2
Sarcoidosis 1

*For consistency, psoriatic arthritis (PsA), while not always presenting as a SpA, has been retained in this cate-
gory since the study’s inception. The category includes juvenile PsA with and without active psoriasis and prob-
able PsA when oligoarthritis is associated with a family history of psoriasis. SEA: seronegative enthesopathy and
arthropathy; AS: ankylosing spondylitis; IBD: inflammatory bowel disease; FM: fibromyalgia.
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Table 3.  Nonrheumatic disease diagnoses.

Disease or Condition No. of Subjects

Normal, total subjects in category 72
Isolated eye disease, total in category 37

Chronic uveitis 23
Acute uveitis 7
Episcleritis 2
Granulomatous uveitis 2
Chorioretinitis, herpetic keratitis, pars planitis 1 each (total 3)

Mechanical, total in category 345
Trauma/ligamentous strain/overuse/stress fracture 84
Pes planovalgus 67
Anterior knee pain syndrome/chondromalacia patella 32
Benign hypermobility 31
Osteochondritis 18
Pes planovalgus with femoral torsion 17
Femoral torsion/genu valgus 10
Ganglion 11
Scoliosis with back pain 9
Spondylolithesis/spondylysis 9
Pes planovalgus with hypermobility 8
Perthe’s disease 7
Scheuermann’s disease 6
Slipped femoral epiphysis 5
Frostbite arthropathy 5
Osteochondritis dessicans 4
Carpal tunnel syndrome 3
Congenital dislocation of hip 3
Congenital anomaly of foot 2
Exostosis 2
Fibrous cortical defect 2
Bursitis, costochondritis, Dupytren’s contracture, fracture, lumbar synovial cyst, 1 each (total 10)
meniscal cyst, palmaris longus congenital anomaly, plantar fasciitis, rotator 
cuff tear, transient synovitis hip 

Infections, total in category 231
Presumed viral infection 78
Poststreptococcus arthritis 42
Osteomyelitis 19
Viral arthritis 21
Septic arthritis 13
Cellulitis 9
Scarlet fever/poststreptococcus exanthema 5
Postinfectious myositis 4
Epstein-Barr virus 3
Gastroenteritis 3
Mycoplasma infection 3
Parvovirus 3
Pneumonia 3
Viral exanthem 3
Hepatitis  2
Impetigo 2
Other presumed infection 2
PANDA syndrome 2
Postinfectious myositis 2
Scabies 2
Giardia, herpes zoster, human immunodeficiency virus, malaria, meningiococcemia, 1 each (total 10)
hypertrophic pulmonary osteoarthropathy, postinfectious leukopenia, pyelonephritis, 
staphylococcal abscess, streptococcus infection with hematochezia

Hematologic/neoplastic, total in category 45
Idiopathic thrombocytopenic purpura 16
Leukemia 11
Osteoid osteoma 5
Rhabdomyosarcoma 2
Fibrosarcoma, ganglioneuroma, histiocytosis, Hodgkin’s disease, lymphoma, 1 each (total 11)
neuroblastoma, osteogenic sarcoma, periodic neutropenia, postinfectious leukopenia, 
protein S deficiency, spherocytosis
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Table 4.  Other nonrheumatic disease diagnoses.

Disease or Condition No. of Subjects with Each Condition

Other conditions, total subjects in category 336
Growing pains 74
Benign acrocyanosis 45
Urticaria 24
Recurrent parotitis 11
Granuloma annulare 10
Psychogenic/psychosocial 7
Stevens-Johnson syndrome 6
Chronic fatigue syndrome 5
Pericarditis 5
Serum sickness 5
Hereditary angioedema 5
IgG subclass deficiency 5
Thyroiditis 5
Alopecia areata 4
Eczema 4
Ehlers-Danlos syndrome 4
Frostbite arthropathy 4
Candidiasis 3
Contact dermatitis 3
Cystic fibrosis with arthritis 3
Erythema nodosum 3
Hearing loss 3
Hypophosphatasia 3
IgA deficiency 3
Lymphedema 3
Osteoporosis 3
Anorexia nervosa 2
Celiac disease 2
Dermatitis herpetiformis 2
Eosinophilic myalgia syndrome 2
Erythema nodosum 2
Hypogammaglobulinemia 2
Myotonic dystrophy 2
Osteogenesis imperfecta 2
PFAPA syndrome 2
Popliteal cyst 2
Poststreptococcus glomerulonephritis 2
Trichophalangeal syndrome 2

Other conditions each affecting 1 patient only
Achondroplasia Hemangioma Pectus excavatum
Acroosteolytic syndrome Hereditary spherocytosis Parry-Romberg syndrome
Calcinosis cutis Hyper-IgE syndrome Photosensitive rash
Callus formation Hunter’s disease Pityriasis lichenoides chronica
Cardiomyopathy Hypereosinophilic syndrome Post-lumbar puncture back pain
Charcot-Marie-Tooth Hypertrophic pulmonary osteoarthropathy Porphyria
Chondrodysplasia Keratitis pilaris Pseudotumor cerebri
Chromosome anomaly Landau-Kleffner syndrome Pulmonary hypertension
Chronic active hepatitis Lichen planus Recurrent urinary tract infections
Chylothorax Medelung’s deformity Renal calculi
Cold urticaria Membranoproliferative glomerulonephritis Rhabdomyolysis
Congenital icthyosis Migraine headache Rickets
Congenital myopathy Mucopolysaccharidosis Schamberg’s disease
Congenital nevus Multiple epiphyseal dysplasia Short-gut syndrome
Congenital vascular anomaly Multiple exostosis Stomatitis – recurrent
Drug-induced hepatotoxicity Myasthenia gravis Torticollis
Drug-induced myalgia Neurofibromatosis Tourette’s syndrome
Eosinophilic granuloma Noonan’s syndrome Vitiligo
Exercise-induced angioedema Ocular myasthenia Vogt-Koyanagi-Harada syndrome
Graft-versus-host disease Ophthalmic artery aneurysm Williams syndrome
Growth delay related to inhaled steroids Osteolytic syndrome
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Table 5.  Conditions for which a diagnosis has not been established.

Condition No. of Subjects

Diagnosis unclear, total subjects in category 1171
Arthralgia 655
Back pain/neck pain 112
Arthritis 87
Limb pain 52

Fever of unknown origin, total in category 47
Fever only 21
Fever, arthralgia 8
Fever, arthralgia, rash 5
Fever, rash 4
Fever, cytopenia 3
Fever with: arthritis and hematuria, back pain, lymphadenopathy, purpura and diarrhea, 1 each (total 6) 
rash and diarrhea, weight loss

Positive antinuclear antibody (+ANA), total in category 19
+ANA, arthralgia 5
+ANA, arthritis 2
+ANA, elevated ESR 2
+ANA, headaches 2
+ANA, seizures 2
+ANA associated with each of hematuria, leukopenia, malaise, paresthesias, rash, thrombocytopenia 1 each (total 6)

Fatigue, total in category 15
Fatigue, arthralgia 8
Fatigue, lymphadenopathy 2
Fatigue associated with each of  +ANA, alopecia, diarrhea, hepatomegaly, weight loss 1 each (total 5)

Other conditions, total in category 184
Chest pain 15
Nephropathy 13
Cytopenia/anemia 7
Myositis, recurrent episodic 7
Hemiplegia 4
Rash 4
Flexion contracture 4
Arthralgia + rheumatoid factor 3
Myositis (transient) 3
Thrombocytopenia, leukopenia 2

Undiagnosed conditions each occurring in 1 child only
Abdominal pain, bruising Asymmetrical finger growth Hypothyroidism, oral ulcers
Abdominal pain, elevated IgA Back and abdominal pain Intermittent limb pain with color change
Abdominal pain, facial rash Back pain, dysuria Intermittent hand swelling
Abdominal pain, myalgia Back pain, enthesitis, +ANA Interstitial lung disease, +ANA
Abdominal pain, rashes Back pain, paresthesias Intracranial vasculopathy, +ANA, intermittent 
Acrocyanosis, +ANA, transient +anti-DNA Back pain, radicular pain thrombocytopenia
Acrocyanosis, arthralgia Cerebral palsy, tender joints Knee crepitation
Acrocyanosis, calf hypertrophy Clavicular fracture, fever, persistent chest pain Knee instability
Alopecia, ocular myopathy Colitis, leg swelling Kyphosis
Alopecia, polyarthralgia Congenital foot anomaly Leg length discrepancy
Anemia, elevated ESR Dry eyes Limp pain, hand swelling
Anemia, thrombocytopenia, hepatosplenomegaly Dysuria, urethral ulcer Limb swelling (resolved)
Anemia, weight loss, irritability Elevated alkaline phosphatase (resolved) Livedo reticularis
Ankle edema Encephalopathy Lymphadenopathy
Arthralgia, abdominal pain Episodic muscle weakness Lymphadenopathy, cytopenia
Arthralgia + ANA Erythema nodosum, hilar adenopathy Malaise, +ANA
Arthralgia + ANA, lymphocytosis Failure to thrive Malaise, leukopenia, +ANA (resolved)
Arthralgia, elevated creatinine kinase Flexor tendon nodule Malaise, myalgia
Arthralgia, myalgia, photosensitivity Headache, familial Mediterranean fever gene heterozygote
Arthralgia, myalgia, photosensitivity, +ANA Headache, 6th nerve palsy Malar erythema
Arthralgia, photosensitivity, fatigue Headaches Malar rash
Arthralgia, transient antibodies to DNA Hemolytic anemia Malar rash, parotitis, +ANA, +SSA
Arthralgia, uveitis, lytic bone lesions Hemoptysis Malar rash, visual loss (resolved)
Arthralgia, weight loss Hip pain, uveitis, hypothyroidism Mandibular bone cyst
Arthritis, seizures, +ANA (resolved) Hyperphosphatasia (resolved) Marfanoid habitus, hypermobility

Continued
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be roughly estimated at 99% of recognized childhood rheu-
matic diseases in Saskatchewan, a percentage sufficiently
large to calculate meaningful provincial population inci-
dence and prevalence data. As all patients were enrolled in a
single central registry, case duplication was avoided. Thus,
the registry reported here provides a reliable database for
generating descriptive epidemiologic information.
However, certain limitations of the registry are acknowl-
edged. Diagnostic labeling rested with only one pediatric
rheumatologist, a circumstance that, while contributing to
consistency, could also be associated with perpetuating
biases or diagnostic and classification errors. The registry
relied exclusively on physician-generated referrals and con-
sequently was dependent on affected patients seeking physi-
cian attention and on recognition by physicians that the
symptoms could represent an underlying rheumatic disease.

The constellation of conditions represented in the popu-
lation reported here is similar to data from earlier reported
registries1-4. A lower percentage of diagnosed rheumatic
diseases in the current report (31.7%) compared to a mean
of 40% (range 38% to 43%) in 4 other reported registries1-4

could be accounted for partly by assignment to the undiag-
nosed category of conditions not conforming strictly to
diagnostic or classification criteria. Even when established
categorization guidelines are applied, diagnosing and classi-
fying many childhood rheumatic diseases is imprecise.
Consequently, some children are assigned to a “probable” or
“suspected” group when they are presumed to have a spe-
cific condition but do not yet satisfy diagnostic or classifi-
cation criteria. While one might be reasonably assured, for
example, that subjects are assigned appropriately to the

probable psoriatic arthropathy classification category, there
is less confidence in labeling certain other groups. In this
registry, for example, there was limited confidence in
assignment of any patient to the fibromyalgia category
because a characteristic constellation of objective signs was
always lacking.

The higher proportion of SpA in this population com-
pared to earlier studies could be accounted for partly by the
inclusion, since the study’s inception, of psoriatic
arthropathies in the SpA category. Psoriatic arthropathies are
recognized now as making up a clinically heterogeneous
category in which only one subset manifests SpA-like fea-
tures. However, for consistency throughout the registry peri-
od, psoriatic arthropathy was retained within the SpA cate-
gory. The relatively higher proportion of American Indians
residing in the catchment area also could account for the
prominence of SpA in this study population25.

A large proportion of nonrheumatic diseases in the cur-
rent population might be attributable partly to the fact that
most patients in this registry were referred directly by a pri-
mary care general practitioner. Consequently, there was lim-
ited triaging of nonrheumatic diseases by specialist practi-
tioners such as general pediatricians and orthopedic sur-
geons, whose presence in the province is confined to only a
small number of urban centers.

In this survey regional variations in referral rates coin-
cided generally with population distributions. Exceptions
were higher referral rates for both polyarticular JRA and
SLE from northern regions that might relate to the predom-
inance of American Indians in Northern Saskatchewan25.

Differences in published incidences and prevalences of

Table 5.  Continued

Undiagnosed conditions each occuring in 1 child only
Mouth ulcers, malar rash, arthralgia
Mucous membrane ulcers
Myalgia (persistent)
Myalgia (transient)
Myalgia, diarrhea
Myalgia, hypereosinophilia
Myalgia, intermittent fever
Myositis
Myositis, developmental delay
Myositis, hearing loss
Neurodegenerative disease, arthralgia
Osteoarthritis of hip
Peripheral neuropathy
Persistent hip pain following Henoch-Schönlein purpura
Petechial rash
Photosensitive rash
Psoriasis, frostbite, distal interphalangeal  joint pain and swelling
Rash over finger joints
Rash, arthralgia
Rash, finger swelling
Rash, limb pain
Rash, lymphocytosis
Rash, foot swelling
Rash, thrombocytopenia

Raynaud’s, +ANA, leukopenia
Recurrent ankle swelling
Recurrent facial swelling, redness and pain
Recurrent subcutaneous nodules
Renal artery stenosis
Septicemia, sterile elbow effusion
Seizures, intermittent rash
Seventh nerve palsy, uveitis, hepatopathy, elevated amylase (resolved)
Shoulder pain, winged scapula
Skin inflammation (recurrent)
Splenomegaly, lymphadenopathy
Styloid tenderness
Subcutaneous nodules
Swelling, pruritus of toes
Temporomandibular pain
Thigh pain
Thrombocytopenia, +ANA, fever
Thrombocytopenia, elevated ESR
Transient coagulopathy
Transient photosensitive rash, +ANA
Urticaria, back pain
Vasculitis/congenital vascular anomalies
Vasculopathy – intracranial
Vulvodynia
Vulvodynia, photosensitive rash
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chronic childhood arthritides reflect, at least partly, varia-
tions in applied diagnostic criteria, ascertainment biases,
and study designs26,27. Standardized, prospectively main-
tained pediatric rheumatology disease registries should help
clarify the true frequencies and spectrum of childhood rheu-
matic diseases and the role of a pediatric rheumatology pro-
gram in evaluating and caring for children with a wide vari-
ety of conditions. Longitudinal disease registries, such as
the one reported here, can help characterize childhood rheu-
matic disease clinical, epidemiologic, and demographic fea-
tures. While undertaking such a study in a single clinic set-
ting has merit, establishing and then maintaining longterm
multicenter registries will be especially valuable in defining
the clinical characteristics, courses, and outcomes of child-
hood rheumatic diseases.
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