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Objective: Individuals with schizophre-
nia and their relatives tend to have either
higher or lower than expected preva-
lences of autoimmune disorders, espe-
cially rheumatoid arthritis, celiac disease,
autoimmune thyroid diseases, and type 1
diabetes. The purpose of the study was to
estimate the association of schizophrenia
with these disorders as well as a range of
other autoimmune diseases in a single
large epidemiologic study.

Method: The Danish Psychiatric Register,
the National Patient Register, and a regis-
ter with socioeconomic information were
linked to form a data file that included all
7,704 persons in Denmark diagnosed with
schizophrenia from 1981 to 1998 and
their parents along with a sample of
matched comparison subjects and their
parents. The data linkage required that
the autoimmune disease occur before the
diagnosis of schizophrenia.

Results: A history of any autoimmune
disease was associated with a 45% increase
in risk for schizophrenia. Nine autoim-

mune disorders had higher prevalence
rates among patients with schizophrenia
than among comparison subjects (crude
incidence rate ratios ranging from 1.9 to
12.5), and 12 autoimmune diseases had
higher prevalence rates among parents of
schizophrenia patients than among par-
ents of comparison subjects (adjusted inci-
dence rate ratios ranging from 1.3 to 3.8).
Thyrotoxicosis, celiac disease, acquired
hemolytic anemia, interstitial cystitis, and
Sjogren’s syndrome had higher prevalence
rates among patients with schizophrenia
than among comparison subjects and also
among family members of schizophrenia
patients than among family members of
comparison subjects.

Conclusions: Schizophrenia is associated
with a larger range of autoimmune dis-
eases than heretofore suspected. Future
research on comorbidity has the potential
to advance understanding of pathogene-
sis of both psychiatric and autoimmune
disorders.

(Am ] Psychiatry 2006; 163:521-528)

r:[1heories on autoimmune aspects of schizophrenia in-
voke the notion of early infection by microorganisms pos-
sessing antigens that are so similar to tissue in the CNS
that resulting antibodies act against the brain (1-5). Com-
parisons of schizophrenia patients and healthy subjects
have revealed differences in immunologic parameters (6),
but there have been failures to replicate. There has been
repeated evidence of a genetic locus for schizophrenia in
the area of the human leukocyte antigens (HLA), also with
failures to replicate (7-9). Obstetric complications have
been implicated in schizophrenia, and some have specu-
lated that infection in the mother produces antibodies
that are transmitted to the fetus, producing autoantibod-
ies that disrupt neural development and raise risk for
schizophrenia (10, 11).

Schizophrenia patients or their relatives have been re-
ported to have either higher or lower than expected preva-
lences of some autoimmune disorders, including rheuma-
toid arthritis (12), type 1 diabetes (13), thyroid disorders
(13, 14), and celiac disease (15). This article presents a sys-
tematic comparison of the prevalence of 29 autoimmune
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disorders for all patients in the nation of Denmark diag-
nosed with schizophrenia between 1981 and 1998 and
their parents along with a group of healthy subjects and
their parents.

Method

The Registers

Data from Danish registers were linked using the unique per-
sonal identification number that has been allocated to all resi-
dents in Denmark since 1968 (16). Socioeconomic information
was obtained from the Integrated Database for Longitudinal La-
bor Market Research, which was created by linking a number of
employment and education databases (17).

The Danish Psychiatric Register, which records contacts with
psychiatric facilities throughout Denmark, was the source of pa-
tients with schizophrenia (18, 19). There are no private psychiat-
ric facilities in Denmark, and all treatment is free of charge. Infor-
mation on autoimmune diseases originated from the National
Patient Register, which has collected data on all admissions to
Danish hospitals since 1977 (20). Since 1995 it has included all
contacts in emergency rooms and outpatient clinics. Diagnoses
in the psychiatric and patient registers were according to ICD-8
until the end of 1993 and according to ICD-10 from the beginning
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TABLE 1. Prevalence (per 1,000) of Autoimmune Disorders Among Patients With Schizophrenia and Matched Comparison

Subjects in Denmark, 1981-1998

Schizophrenia Patients Comparison Subjects

ICD Code (N=7,704) (N=192,590)
Autoimmune Disorder ICD-8 ICD-10 N Prevalence N Prevalence
Thyrotoxicosis (Graves disease) 242.0 E05 8 0.10 86 0.04
Thyroiditis 245 E06.3 2 0.03 15 0.01
Type 1 diabetes 250.0 E10 24 0.31 845 0.44
Other adrenal gland 255.1 E271 1 0.01 19 0.01
Intestinal malabsorption (celiac disease) 269.0 K90.0 4 0.05 26 0.01
Pernicious anemia 281.0 D510 0 0.00 2 0.00
Other hereditary hemolytic anemia 282.0-282.3 D58 1 0.01 27 0.01
Acquired hemolytic anemia 283.9 D59.1 3 0.04 6 0.00
Purpura 287.1 D69.3 4 0.05 72 0.04
Multiple sclerosis 340.0 G35 3 0.04 61 0.03
Guillain-Barré syndrome 354.0 G61.0 2 0.03 37 0.02
Uveitis 366.0 H20 2 0.03 36 0.02
Crohn’s disease 563.0 K50 13 0.17 262 0.14
Ulcerative colitis 563.1 K51 13 0.17 229 0.12
Chronic active hepatitis 571.93 K73 4 0.05 12 0.01
Interstitial cystitis 595.0 N30.1 49 0.64 576 0.30
Endometriosis 625.3 N80 4 0.05 160 0.08
Pemphigoid 693.0 L12.0 1 0.01 13 0.01
Psoriasis 696.00 L400 2 0.03 30 0.02
Alopecia areata 704.0 L63 6 0.08 62 0.03
Seropositive rheumatoid arthritis 712 DMO05 10 0.13 234 0.12
Other rheumatoid arthritis 712.3 MO06 5 0.06 102 0.05
Ankylosing spondylitis 712.4 M45 3 0.04 28 0.01
Dermatomyositis 716 M33 0 6 0.00
Myositis 717.90 M60 41 0.53 528 0.27
Polymyalgia rheumatica 717.99 M315 5 0.06 30 0.02
Myasthenia gravis 733.0 G7002 0 23 0.01
Systemic lupus erythematosus 734.1 M321P 0 28 0.01
Sjogren’s syndrome 734.90 M35.0 1 0.01 2 0.00

a Group including G70.0, G70.2, G70.8, and G70.9.
bGroup including M32.1, M32.8, and M32.9.

of 1994. The disease categories used here were designed to sepa-
rate, as much as possible, syndromes with an autoimmune basis
from similar syndromes with other causes.

The study procedures were approved by the Danish Data Pro-
tection Board and the Johns Hopkins Bloomberg School of Public
Health Committee on Human Research.

Subjects

The 7,704 schizophrenia patients comprised all persons over
age 15 admitted to a Danish psychiatric facility for the first time
between 1981 and 1998 with a diagnosis of schizophrenia and
known maternal identity. This group of patients, 66% of whom
were male, has been described elsewhere (21). For each patient,
25 comparison subjects matched by year of birth and sex were se-
lected randomly from a 5% sample of the Integrated Database for
Longitudinal Labor Market Research. Comparison subjects were
excluded if they had been admitted to a psychiatric facility before
the first admission of the patient. In 92% of the patients and 96%
of the comparison subjects, the father was known. Socioeco-
nomic and disease information on the patients, comparison sub-
jects, and their parents relates to the status just before the first
contact with the patient. Wealth of the parents was organized into
the highest quartile of the two parents for each individual, based
on the distribution of wealth in the entire Integrated Database for
Longitudinal Labor Market Research.

Statistical Analysis

Statistical methods included estimation of prevalence propor-
tions in patients and comparison subjects, and conditional logis-
tic regression analyses that yielded an incidence rate ratio. The
strata for the logistic regression are formed by the matching vari-
ables of year of birth and sex. Multivariate models adjust for
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known risk factors for schizophrenia: urbanicity of birth, socio-
economic status, and family history of schizophrenia. An initial
logistic regression model predicts the occurrence of schizophre-
nia from prior occurrence of any of 29 autoimmune diseases.
Later models are developed that predict schizophrenia from the
occurrence of each of the specific autoimmune diseases. Separate
prediction models are developed from the autoimmune status of
the patients and from the parents of the patients to suggest effects
of genetics as distinct from environment.

Results

There were 29 autoimmune diseases with which either
the patient or a parent was diagnosed before the patient
had been diagnosed with schizophrenia. Table 1 shows
prevalence data. There were 175, 16, and two patients with
one, two, and three autoimmune diseases, respectively.
Schizophrenia was associated with nearly 50% higher life-
time prevalence of one or more autoimmune disorders
(Table 2). The analysis in Table 2 adjusts for known risk
factors for schizophrenia (as well as controlling for sex and
age in the matching process), revealing relationships that
mirror the scientific literature (22).

Nine autoimmune diseases had higher lifetime preva-
lence among schizophrenia patients than among compar-
ison subjects at a 95% level of statistical significance: thy-
rotoxicosis, intestinal malabsorption, acquired hemolytic
anemia, chronic active hepatitis, interstitial cystitis,
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alopecia areata, myositis, polymyalgia rheumatica, and
Sjogren’s syndrome (Table 3). Two disorders had sizable
incidence rate ratios but did not meet traditional levels of
significance: thyroiditis (incidence rate ratio=3.3) and
ankylosing spondylitis (incidence rate ratio=2.7). Even so-
called significant findings were based on small numbers: a
single case of Sjogren’s disorder produced the incidence
rate ratio of 12.5; likewise three cases of acquired
hemolytic anemia produced the large incidence rate ratio
of 12.5.

Twelve autoimmune diseases had higher prevalence
among parents of schizophrenia patients than among par-
ents of comparison subjects: thyrotoxicosis, thyroiditis,
type 1 diabetes, intestinal malabsorption, pernicious ane-
mia, acquired hemolytic anemia, interstitial cystitis, psori-
asis, seropositive rheumatoid arthritis, other rheumatoid
arthritis, dermatomyositis, and Sjogren’s syndrome (Table
4). Chronic active hepatitis, alopecia areata, myositis, and
polymyalgia rheumatica were autoimmune disorders with
higher prevalences than expected in the schizophrenia pa-
tients but not in their parents.

Discussion

Five autoimmune disorders appeared more frequently
in patients with schizophrenia prior to schizophrenia on-
set as well as in the patients’ parents: thyrotoxicosis, intes-
tinal malabsorption, acquired hemolytic anemia, inter-
stitital cystitis, and Sjogren’s syndrome.

The relationship between intestinal malabsorption, or
celiac disease, and schizophrenia was noticed as early as
1961 (23). Celiac disease is an immune-mediated reaction
to gluten that presents with diarrhea, weight loss, and ab-
dominal complaints as well as a range of less common
signs and symptoms, including some psychiatric and neu-
rological symptoms (24, 25). The psychological interpreta-
tion for the first case series was reinterpreted by Dohan
(26) as an inherited defect in which the environmental
trigger of gluten precipitated schizophrenia in some indi-
viduals. Dohan presented two series of ecological data
supporting the idea: one temporal series from countries in
Europe during World War II (26) and a number of compar-
isons in the western Pacific based on anthropological data
(27). The literature includes case studies, biological expla-
nations for the association, and clinical trials of gluten
withdrawal (e.g., references 28-34). Data from the Oxford
Record Linkage Study (35) revealed an odds ratio of about
three for cross-sectional comorbidity of schizophrenia
and celiac disease, and we have published a short report
on celiac disease and schizophrenia that used a nearly
identical dataset to this one (15).

Autoimmune thyroiditis is characterized by hypothy-
roidism with clinical manifestations of goiter and lympho-
cyte infiltration of the gland (36). Thyrotoxicosis (Graves
disease) causes sustained hyperthyroidism with clinical
complications in thyroid-associated ophthalmology and
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TABLE 2. Predictors of Presence of Any Autoimmune Disor-
der in Patients With Schizophrenia or Their Parents Prior
to Schizophrenia Diagnosis in Patient

Presence of Autoimmune

Disorder
Incidence
Risk Factor Rate Ratio 95% Cl
Parental wealth
Highest quartile 0.75 0.70-0.81
Third quartile 0.80 0.73-0.86
Second quartile 0.97 0.90-1.05
Lowest quartile 1.00 —
Residence at birth
Copenhagen and suburbs 2.01 1.91-2.12
Other urban 1.59 1.49-1.70
Rural 1.00 —
Parental history of schizophrenia
Positive 5.01 4.48-5.61
Negative 1.00 —
History of autoimmune disease in
parent or patient
Positive 1.45 1.25-1.68
Negative 1.00 —

dermopathy (37). Kraepelin reported clinical observations
of enlarged thyroid gland in dementia praecox (38). Subse-
quent clinical evidence has shown an excess of thyroid
hormone dysfunction in schizophrenia, and some have
attributed these observations to dysfunction of the hypo-
thalamus-pituitary-thyroid axis and neuroleptic medica-
tions (39-42). Our findings on thyroid disorders confirm
prior research (13, 14, 43, 44).

Acquired hemolytic anemia is the clinical manifestation
of the production of antibodies against red blood cells (45,
46). Our findings on acquired hemolytic anemia are con-
sistent with a prior study (13) that showed an excess of
hemolytic anemia in (just two) relatives of schizophrenia
patients compared with the single instance in healthy sub-
jects (odds ratio=2.02, 95% CI=0.11-121.6).

Interstitial cystitis is a bladder condition characterized
by increased urinary frequency or pelvic pain (47, 48). Al-
though interstitial cystitis has been recently genetically
linked to panic disorder (49), we are unaware of prior re-
search linking it to schizophrenia. The causes and patho-
genesis for interstitial cystitis are not known.

Sjogren’s syndrome is characterized by progressive de-
struction of the exocrine glands, manifesting in a decrease
in the production of saliva and tears (50). Sjogren’s syn-
drome generally affects women, and the estimated preva-
lence varies from approximately 0.1%-6% (51-53). It
sometimes occurs with other rheumatic disorders such as
systemic lupus erythematosus, but we are unaware of any
prior research linking it to schizophrenia.

This analysis does not support certain results in the ep-
idemiologic literature on schizophrenia. For example, two
studies have reported an excess of type I diabetes in the
relatives of individuals with schizophrenia (13, 44), consis-
tent with the data reported here in Table 4; other studies,
however, have reported a negative association between
the two disorders (54).
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TABLE 3. Prevalence of Prior Autoimmune Diseases in Patients With Schizophrenia Relative to Comparison Subjects

Crude Incidence Rate Adjusted Incidence Rate

Autoimmune Disorder Ratio 95% Cl Ratio 95% Cl
Thyrotoxicosis (Graves disease)? 23 1.1-4.8 2.6 1.2-53
Thyroiditis 3.3 0.8-14.6 3.2 0.7-14.3
Type 1 diabetes 0.7 0.5-1.1 0.7 0.4-1.0
Other adrenal gland 1.3 0.2-9.6 1.4 0.2-10.3
Intestinal malabsorption (celiac disease)? 3.8 1.3-11.0 3.6 1.2-10.6
Pernicious anemia — —

Other hereditary hemolytic anemia 0.9 0.1-6.8 0.9 0.1-6.4
Acquired hemolytic anemia? 12.5 3.1-50.0 —

Purpura 1.4 0.5-3.8 1.4 0.5-3.8
Multiple sclerosis 1.2 0.4-3.9 1.3 0.44.1
Guillain-Barré syndrome 1.4 0.3-5.6 1.3 0.3-5.5
Uveitis 1.4 0.3-5.8 1.3 0.3-5.4
Crohn’s disease 1.2 0.7-2.2 1.3 0.8-2.3
Ulcerative colitis 1.4 0.8-2.5 1.5 0.8-2.6
Chronic active hepatitis? 8.3 2.7-25.8 9.2 2.9-29.0
Interstitial cystitis? 2.1 1.6-2.9 2.1 1.5-2.8
Endometriosis 0.6 0.2-1.7 0.7 0.3-1.9
Pemphigoid 1.9 0.2-14.7 1.9 0.2-14.7
Psoriasis 1.7 0.4-7.0 1.6 0.4-6.8
Alopecia areata? 2.4 1.0-5.6 2.5 1.1-5.8
Seropositive rheumatoid arthritis 1.1 0.6-2.0 1.1 0.6-2.1
Other rheumatoid arthritis 1.2 0.5-3.0 1.2 0.5-3.0
Ankylosing spondylitis 2.7 0.8-8.9 2.8 0.8-9.2
Dermatomyositis — —

Myositis? 1.9 1.4-2.7 1.9 1.4-2.6
Polymyalgia rheumatica? 4.2 1.6-10.8 4.0 1.6-10.5
Myasthenia gravis — —

Systemic lupus erythematosus — —

Sjogren’s syndrome? 12.5 1.1-137.8 —

a Disorder with significantly higher prevalence among patients than among comparison subjects (p<0.05).

The most consistent finding in the area of schizophrenia
and autoimmune diseases is the negative relationship with
rheumatoid arthritis (12, 55, 56). The incidence rate ratio
for the schizophrenia patients was very close to 1.0 in this
analysis, whereas in most other studies rheumatoid arthri-
tis is much less common in individuals with schizophrenia.
Our analysis required that the rheumatoid arthritis appear
before the patient was diagnosed with schizophrenia,
which may have influenced this result, since many cases of
rheumatoid arthritis have onset much later than the age at
onset for schizophrenia. The incidence rate ratio for par-
ents of schizophrenia patients was greater than 1.0, con-
trary to the expected direction. There are two small studies
of rheumatoid arthritis in the mothers of schizophrenia
patients (13, 57), which suggest an inverse relationship.

Parallel Genetic Studies of Schizophrenia and
Autoimmune Diseases

One of the possible hypotheses for our observed results
is that schizophrenia shares a genetic diathesis with the
family of autoimmune diseases, yielding the nearly 50%
increase in risk for other autoimmune disorders as shown
in Table 2. For example, Becker and colleagues (58) hy-
pothesized that common complex diseases may be a re-
sult of the collective effects of disease-specific loci, com-
mon nondisease-specific loci, and specific environmental
triggers, the so-called common variants/multiple diseases
hypothesis. This contrasts slightly with the notion that a
single or limited number of genes specific to each autoim-
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mune disorder might be associated with schizophrenia—
straightforward pleiotropy (59). The data relevant to these
hypotheses, for the most part, come from separate, paral-
lel genetic research studies of specific disorders. For au-
toimmune diseases, a source of general vulnerability may
be the HLA system. Association studies have highlighted
the role of HLA genes for certain autoimmune diseases
(60, 61). Case/control and family studies suggest that
genes in HLA class Il regions (e.g., HLA-DR3, DQA1, DRB1)
are related to thyrotoxicosis and thyroiditis (60), but the
evidence is limited (62). Several studies have suggested
the HLA-related susceptibility for celiac disease lies in the
DQ alleles (63, 64), but there is some evidence for linkage
with other HLA regions (65, 66). There is a line of research
on HIA classII (e.g., DQA, DRB1, and DQB1) in relation to
the primary Sjogren’s syndrome (67-69). Little is known
about associations linking HLA and interstitial cystitis.
The epidemiologic association between all these disorders
could be a result of 1) direct involvement of HLA antigens
or 2) physical closeness between loci for the autoimmune
disorders and schizophrenia loci in HLA regions.

Outside the HLA region, the search for variants for com-
mon autoimmune diseases has not, as yet, suggested
many clusters related to schizophrenia (70). An exception
is that linkage studies have suggested that schizophrenia
and celiac disease may have genes that are close to each
other or identical (71, 72). Another exception is that the
HOPA (human opposite paired) gene on chromosome
Xq13, which codes for a coactivator for the T4 receptor
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TABLE 4. Prevalence of Autoimmune Disorders in Parents of Schizophrenia Patients Relative to Parents of Comparison

Subjects
Parents of Parents of Adjusted Incidence Rate
Schizophrenia ~ Comparison
Patients Subjects Incidence

Autoimmune Disorder (N=15,408) (N=385,180)  Rate Ratio Ratio 95% Cl
Thyrotoxicosis (Graves disease) 48 882 1.4 1.42 1.1-1.9
Thyroiditis 17 204 2.1 2.2° 1.4-3.9
Type 1 diabetes 274 4,532 1.5 1.52 1.3-1.7
Other adrenal gland 0 6 1.2 1.3 0.3-5.4
Intestinal malabsorption (celiac disease) 7 65 2.7 2.8° 1.2-6.1
Pernicious anemia 12 145 2.1 1.92 1.1-3.5
Other hereditary hemolytic anemia 6 72 2.1 22 0.9-5.0
Acquired hemolytic anemia 5 50 2.5 2.62 1.0-6.6
Purpura 7 164 1.1 1.1 0.5-2.4
Multiple sclerosis 38 771 1.2 1.2 0.9-1.7
Guillain-Barré syndrome 20 341 1.5 1.4 0.9-2.2
Uveitis 8 154 1.3 1.1 0.6-2.3
Crohn’s disease 22 401 1.4 1.4 0.9-2.1
Ulcerative colitis 36 693 1.3 1.3 1.0-1.9
Chronic active hepatitis 8 141 1.4 1.4 0.6-2.8
Interstitial cystitis 150 2,642 1.4 1.42 1.2-1.6
Endometriosis 74 1,975 09 09 0.8-1.2
Pemphigoid 3 32 23 2.5 0.8-8.2
Psoriasis 18 228 2.0 2.02 1.2-3.2
Alopecia areata 7 124 1.4 1.4 0.6-3.0
Seropositive rheumatoid arthritis 81 1,570 1.3 1.32 1.0-1.6
Other rheumatoid arthritis 72 1,407 1.3 1.32 1.0-1.7
Ankylosing spondylitis 7 156 1.1 1.1 0.5-2.3
Dermatomyositis 8 65 3.1 3.02 1.4-6.3
Myositis 213 4,596 1.2 1.1 1.0-1.3
Polymyalgia rheumatica 21 395 1.3 1.3 0.8-2.0
Myasthenia gravis 3 66 1.1 1.2 0.4-4.0
Systemic lupus erythematosus 6 142 1.1 1.1 0.5-2.5
Sjogren’s syndrome 8 57 3 3.8° 1.8-8.1

a Disorder has significantly higher prevalence among parents of patients than among parents of comparison subjects (p<0.05).

and in which mutations have been found associated with
hypothyroidism (73), has recently been linked with the el-
evated risk of schizophrenia (74, 75). Because the HOPA
gene is expressed throughout the CNS and other tissues,
especially in the period of fetal development, the abnor-
mality in the HOPA gene is hypothesized to raise risk for
schizophrenia. Separate association studies have con-
nected the 5,10-methylenetetrahydrofolate reductase
(MTHFR) gene to schizophrenia (76) and to rheumatoid
arthritis (77), and a similar pattern exists for the IL1B gene
(78, 79). The CTL-4 gene has been associated with schizo-
phrenia in at least one study (80), and with type 1 diabetes,
autoimmune thyroid diseases, and rheumatoid arthritis in
numerous studies (58). There have also been suggestive
association study findings for the IL10 gene (81) and type
1 diabetes, rheumatoid arthritis, and Sjogren’s syndrome
(58) as well as for the TNF gene (82) and psoriasis, rheu-
matoid arthritis, and type 1 diabetes (58).

Limitations

These data suffer from important limitations. The rarity
of the autoimmune disorders is problematic, even for this
study that involved an entire nation. Ascertainment was
based on diagnosis received in normal medical specialty
settings. There is likely to be underascertainment, since
individuals with many of these disorders will not always
be in attendance at a specialty clinic or inpatient setting.
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The argument could be made that schizophrenia, and
many autoimmune diseases, are so serious that they inev-
itably end up in specialty treatment and the register sys-
tem. But some diseases, such as hypothyroid disorder and
type 1 diabetes, may be treated by primary care practitio-
ners and never enter the registers. However, for any given
disease, these biases would exist equally for patients and
comparison subjects, and for parents of both groups; as a
consequence the net effect is to lower the degree of associ-
ation, making the findings conservative.

Another explanation for the low prevalence of autoim-
mune diseases is that many of them have onset later than
schizophrenia, so that the prevalence in patients is much
lower than what might be expected. These findings—even
findings on parents of patients—may be limited to a sub-
set of autoimmune diseases that have early onset. This
possibility cannot be addressed with these data. Another
limitation of the present study is the fact that the analyses
were carried out in subjects matched by gender, making it
impossible to examine gender-related differences, even
though the etiology of autoimmune diseases and of
schizophrenia probably differ by sex (83, 84). Finally, we
cannot be certain that treatment for autoimmune disease
is not a risk factor for schizophrenia.

Conclusions from these analyses, especially when the
focus is on individual disorders, must necessarily be cir-
cumspect because of the opportunistic nature of the sta-
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tistical analysis. Results reviewed from genetic association
and linkage studies likewise are suggestive at best. On the
other hand, findings concerning celiac disease and au-
toimmune thyroid diseases are consistent with the scien-
tific literature, and this analysis is a confirmation based on
a stronger dataset than has existed before. In future clini-
cal studies it may be interesting to search for a family his-
tory of autoimmune diseases, and specific autoantibodies,
in patients with schizophrenia. Eventually, individual or
family disease comorbidity may help to elucidate shared
etiologic pathways.
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