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Summary

Background—~Previous studies yielded conflicting results regarding the presence of an
association between celiac disease (CD) and psychiatric disorders including depression. This
association has not been studied in the United States.

Aim—To determine the prevalence of psychiatric and autoimmune disorders in patients with CD
in the US compared to control groups.

Methods—In a case control study, the prevalence of psychiatric and autoimmune disorders was
compared in 600 CD patients, 200 irritable bowel syndrome (IBS) patients and 200 healthy
controls.

Results—The prevalence of depression in CD was 17.2% and was similar to that in IBS (18.5%,
P =0.74) and controls (16.0%, P = 0.79). Among CD patients, type | DM was identified as a
significant risk factor for depression (P < 0.01) with 37% of patients with both CD and type | DM
having clinical depression.

Conclusion—The prevalence of depression in CD is similar to that in other chronic
gastrointestinal diseases and healthy controls. However, there is a markedly elevated risk of
depression in patients with both type | DM and CD. Differing rates of type 1 DM among celiac
populations may account for disparity in published rates of depression in patients with CD.
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Introduction

The prevalence of celiac disease (CD) in the general population in the United States (US) is
now believed to be approximately 1% 1. The clinical characteristics of this large CD
population are still being defined and our perspectives on CD are altering with the changing
demographics of those being diagnosed. Along with the many gastrointestinal, nutritional
and metabolic consequences of CD, there has been significant concern about increased rates
of psychological and psychiatric disorders occurring in association with CD. Although this
topic has been studied previously, all prior studies looking at the prevalence of psychiatric
disorders in CD, most aimed at depression, anxiety, bipolar disorder, schizophrenia and
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panic disorder, have been performed in Europe. It is well accepted that cultural and social
differences may result in significant alterations in the manifestation of psychological
disorders and that reported rates of depression and other psychiatric illnesses differ greatly
from region to region. This may partially explain the wide variation in the reported
prevalence of depression in CD, between 6% and 57%. Further, some studies have found a
significant positive association between CD and depression 28 while others did not 9712.
For these reasons, it is important to assess the burden of psychiatric disease in a US celiac
population.

Aside from differences between populations, the existing data on the burden of
psychological diseases in CD is limited for multiple reasons. First, most studies include
small numbers of participants with celiac disease, ranging from 35 to 176. The exception to
this is the report by Ludvigsson et al. which included 13,667 CD patients and over 66,000
controls in a study of the risk of subsequent depression after diagnosis of celiac disease 7.
Among the small number of studies with more than 100 CD patients, few have used a
control population 7> 8' 10: 11 and most have used self-rating questionnaires to diagnose
depression 276: 8: 9 which may not adequately represent the prevalence of clinical
depression.

It is also clear that CD is associated with a variety of co-morbid disorders and, in particular,
an increased risk for autoimmune diseases. Ventura et al, for example, showed that 14.8% of
CD patients had autoimmune disorders 13. Many studies have shown an association of CD
with type | DM 14717 and with autoimmune thyroid disease 17. There is a suggestion that
adherence to a gluten free diet may reduce the risk of development of subsequent
autoimmune disorders but studies have shown conflicting results and the effects, if any, of
gluten avoidance on the development and course of co-morbid autoimmune diseases remains
unclear 18' 19. Nonetheless, it is clear that certain autoimmune disorders, type 1 DM in
particular, are associated with an increased risk of depression. For this reason, it may be
important to control for the presence of co-morbid auto-immune disorders when evaluating
the risk of psychiatric disorders in individuals with celiac disease.

This study examines the prevalence of psychiatric disorders in a large group of subjects with
CD in the US and compares the findings to both healthy and disease control groups. The
prevalence of type 1 DM, autoimmune thyroid disease and other autoimmune disorders in
CD was also determined and this information was used to evaluate the effect that these co-
morbid diseases have on the prevalence of psychiatric disorders in CD.

The study used a case-control design. We have a large database of CD patients which is
created using the International Classification of Diseases (ICD) code (579.0). Cases were
defined as patients with biopsy proven celiac disease cared for at The Celiac Center at Beth
Israel Deaconess Medical Center (BIDMC), Boston, Massachusetts, USA. Individuals
without a duodenal biopsy consistent with CD were excluded. Six hundred CD patients were
selected randomly from this database. Similarly 200 age and gender matched IBS patients
and 200 age and gender matched controls were selected from IBS database and healthy
control database respectively. We did not contact any of these patients. Data was gathered
solely from electronic medical records. In our medical record, medical problem list and
medication list are listed and maintained separately. Thus any patient with a discordant
result; e.g. no recorded psychiatric diagnosis but prescribed a psychiatric medication or vice
versa, was targeted for review. Charts for which discrepancies could not be resolved were
excluded from further analysis.
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The diagnosis of IBS was the result of the global assessment of an attending
gastroenterologist. We required that all patients be seen on at least two occasions by the
same attending physician to ensure that tests prompted by the first visit were reviewed and
the diagnosis of IBS confirmed. Patients seen primarily by a resident or trainee were
excluded. The healthy controls database consisted of patients coming to the hospital for
annual physical examinations. The diagnosis of psychiatric disorders including depression
was made from primary care provider notes and gastroenterologist notes. Only a minority of
patients with psychiatric disorders were actively followed by a psychiatrist. Due to state
laws we are forbidden to access psychiatric records without express patient permission,
which was not possible in this type of study. The diagnoses were established by review of
“past medical history', “concurrent-medical problems' and/or medication lists as recorded by
the treating gastroenterologist or primary care physician. Data were collected on age,
gender, diagnosis of depression, anxiety, other psychiatric disorders, autoimmune thyroid
disease, DM type 1 and other autoimmune disorders.

The sample size for the cases and the controls was calculated to provide 80% power to
assess a 10% difference in prevalence between CD and control populations for either
aggregated autoimmune diseases or psychiatric disorders. Statistical analyses were
performed using MedCalc for Windows, version 9.3.2.0 (MedCalc Software, Mariakerke,
Belgium). Chi square test was used to analyze categorical data. Yates correction was applied
when appropriate. The study was approved by the BIDMC Institutional Review Board.
None of the study subjects were contacted.

Characteristics of the study subjects are shown in Table 1. Of the 600 CD patients, 75%
were women (mean age 49 years) and 25% were men (mean age 54 years). The age and
gender distribution of IBS and healthy controls were similar (no statistically significant
differences) in accordance with the age- and gender-matched study design: 200 IBS patients,
75% women (mean age 45.4 years) and 25% men (mean age 47.9 years); 200 healthy,
primary care controls, 75% women (mean age 46.8 years) and 25% men (mean age 52.1
years).

The prevalence of psychiatric disorders in the three study groups is shown in Table 2. The
prevalence of depression was similar in CD (17.2%), IBS (18.5%) and primary care controls
(16%). There was a trend towards a higher prevalence of anxiety in CD (8.7%) than in
controls (4.5%) which did not reach statistical significance (P = 0.08). Anxiety was
significantly more prevalent in the IBS group (12%) than in primary care controls (P =
0.011) but similar to CD patients (P=0.21). The total prevalence of patients with any
psychiatric diagnosis was similar in the 3 groups. Table 3 shows the number of participants
with various psychiatric disorders in the 3 study groups. 80% of patients with concurrent
psychiatric disorders were on medications for these indications. Low dose tricyclic
antidepressants in patients with documented IBS were not considered psychiatric
medications.

Out of the total 600 CD patients, 390 were seen at diagnosis while the remaining 210 were
referred by health care providers outside of the Celiac Center after diagnosis. The rate of
depression in the patients seen at diagnosis was 17.2% (67 of 390) while that for patients not
seen at diagnosis was 17.1% (36 of 210). In patients with depression who were seen at
diagnosis, 58 of 67 had depression before the diagnosis of celiac disease and four of 67
patients were diagnosed with depression after CD was detected. All four patients who did
not have depression at diagnosis were diagnosed with depression within 1 year of the
diagnosis of CD. In remaining five of 67 patients, records did not clearly identify the timing
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of the diagnosis of depression. We have insufficient information in the referral population
regarding timing of depression. However, given that the overall rate of depression is
identical in patients referred to the Celiac Center and diagnosed by the Celiac Center the
populations are likely to be similar.

The prevalence of autoimmune disorders in the three study groups is shown in Table 4. In
CD patients the prevalence of type | DM (5.8%) was significantly higher than in IBS (1.5%,
P=0.02) or primary care controls (2.0%, P=0.05). Similarly the prevalence of autoimmune
thyroid disease was significantly higher in CD (13.0%) than in IBS (7.0%, P=0.03) or
primary care controls (6.5%, P=0.02). Of the 600 CD patients 2 had autoimmune hepatitis, 3
had primary biliary cirrhosis and 1 had primary sclerosing cholangitis. None of the IBS
patients or primary care controls had autoimmune liver diseases. CD patients also had a
greater prevalence of inflammatory bowel diseases (IBD) (6 patients had Crohn's disease
and 2 had ulcerative colitis) than primary care controls (1 patient with Crohn's disease).
Sarcoidosis was found in 8 CD patients but in none of the IBS patients or controls. The trend
for a higher prevalence of autoimmune liver diseases, IBD and sarcoidosis in CD compared
to the control groups did not reach statistical significance. The total number of patients with
autoimmune disorders was significantly higher in CD (24.3%) than in IBS (12.5%, P<0.01)
and in primary care controls (10.0%, P<0.01). Table 5 shows the number of subjects with
other autoimmune disorders in the 3 study groups.

An important aspect of this study was the evaluation of the interaction between the
prevalence of psychiatric disorders in CD patients and the presence of co-morbid
autoimmune disorders. For CD patients the prevalence of depression was significantly
higher in patients who had autoimmune disorder (25.3%) than in patients who did not have
any autoimmune disorder (14.5%, P < 0.01). More specifically, CD patients with type | DM
had a higher depression rate (37.1%) than those without type | DM (15.9%) (P < 0.01)
(Figure 1). After controlling for type 1 DM, the prevalence of depression in CD patients was
no longer significantly different in patients with and without autoimmune disorders (P =
0.09). Also for CD patients, the overall prevalence of any psychiatric disorder was higher
among patients with autoimmune disorders (34.2%) than in patients without autoimmune
disorders (22.2%) (P = 0.005). IBS patients with type 1 DM were also found to have a
higher prevalence of anxiety than IBS patients without type | DM (P = 0.04), however, this
analysis is limited by the small number (n=3) of patients in the IBS groups with DM1.

Discussion

In this study, we found the prevalence of depression in CD in a large US population to be
17%, similar to the rate found in both our IBS and healthy control populations, and within
the 6% — 24% range found in prior studies 8' 10- 11: 20. However, previous studies that
found a positive association between CD and psychiatric disorders did not adjust for the
presence of type | DM or other autoimmune disorders 2: 5 6+ 8: 21. This is especially
pertinent given the increased prevalence of co-morbid autoimmune disorders in the CD
population 14717 and the fact that multiple studies have confirmed the high prevalence of
depression in individuals with type 1 DM and other auto-immune disorders 22+ 23. The duel
association of type 1 DM with both CD and depression makes this a classic confounder,
hindering the assessment of the prevalence of psychological disorders in CD. This factor
may account for much of the disparity in prevalence rates of depression reported in CD
patients.

In light of the above observations, when looking at the prevalence of psychiatric disorders in
CD we adjusted for confounders including age, gender and the presence of co-morbid
autoimmune disorders including type | DM. As expected, the total number of patients with
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autoimmune disorders was significantly higher in CD than in IBS patients or controls.
Seventy eight percent of the total autoimmune disease burden in CD was accounted for by
either type | DM or autoimmune thyroid disease. After removing type | DM and
hypothyroid patients, we still found a significantly higher proportion of CD patients with
other autoimmune disorders when compared to healthy controls (P = 0.04) but not when
compared to IBS. In addition to type | DM and autoimmune thyroid disease, other major
autoimmune disorders in CD were IBD, autoimmune liver diseases and sarcoidosis each of
which has previously been reported 24726.

Our findings support the hypothesis that enrichment for Type 1 DM in patients with celiac
disease accounts for much of the increased prevalence of depression in this patient
population. In fact, 37% of patients with both CD and Type 1 DM in our study suffered from
depression compared to 16% with celiac disease alone. Similarly, we found that CD patients
with any co-existing autoimmune disorder had a significantly higher prevalence of
depression (34%) than CD patients who did not have another autoimmune disorder (22%).
Nearly all of the increase in prevalence of depression in the group of celiac patients with co-
morbid autoimmune disorders was attributable to the effect of Type 1 DM.

Although we are able to report only the association of depression and type 1 diabetes in
individuals with celiac disease, we are not able to make any conclusions regarding the cause
of depression in this population. The relatively high prevalence of depression in CD patients
without type | DM suggests that there are other factors apart from diabetes which contribute
to depression. While one may speculate that depression may be triggered or exacerbated by
factors such as metabolic abnormalities or stress related to disease coping, we are unable to
support these hypotheses at this time. Additionally, there is no definitive evidence on the
effect of gluten free diet on depression, however, the fact that there seem to be few incident
cases of depression after diagnosis of CD does suggest a salutary effect. Further study of
these issues is clearly warranted.

Unlike depression, anxiety was not significantly more prevalent in the CD population.
Whether anxiety is associated with CD is unclear, as past studies have yielded conflicting
results. Carta et al found a higher prevalence of anxiety in CD patients (27.7%) but this did
not reach statistical significance 21. Fera et al and Addolorato et al found significantly
higher scores for anxiety on State and Trait Anxiety Inventory 2: 11 although the clinical
relevance of this finding is unclear. These data suggest that celiac disease patients usually
present with state anxiety 35, which disappears after gluten withdrawal. In our study,
differentiating between state anxiety and trait anxiety was not possible as diagnosis was
determined through evaluation of medical records rather than patient evaluation. Anxiety
was significantly more common in IBS patients than in CD patients or healthy controls
suggesting that there was adequate power to detect a clinically significant difference had one
existed.

Clearly the most likely explanation for the association of psychological disorders with CD
and autoimmune disorders is the psychosocial burden that these conditions place on patients.
It is worth noting, however, that other hypotheses have been proposed. For instance,
autoimmune mechanisms may alter the neurotransmitter pathways leading to depression, as
suggested by Carta et al 21. Additionally, malabsorption of certain dietary elements such as
tryptophan and folic acid has been suggested to result in depression and other psychiatric
disorders in CD patients 32+ 33. If this were the case, gluten withdrawal should resolve the
malabsorption in CD, normalizing nutritional status; yet treatment has not been conclusively
shown to improve the depressive symptoms in CD patients 8: 34. For this reason, although
dietary deficiencies might contribute to psychiatric disorders in CD, there are clearly other
factors which play a role and remain to be defined.
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Although data on the prevalence of psychiatric disorders in CD has been presented
previously, the size of our study population and the use of controls are significant strengths.
The large sample size gives us adequate power to detect a clinically meaningful difference
between the study groups. We chose, in addition to healthy controls, to use IBS patients to
act as chronic gastrointestinal disease controls. The only study on this topic to use chronic
Gl disease controls was reported by Ciacci et al who used chronic hepatitis patients as
controls. Although a valid comparison group, it is worth noting that the use of a chronic
liver disease population as a control group for the study of psychological disorders may be
problematic due to the risk factors for, and manifestations of, liver disease 4. The use of IBS
patients as controls may be more suitable as it corrects for the influence of chronic
gastrointestinal symptoms without adding new variables which may be social or
physiological in nature.

One limitation of this study is the ascertainment of psychiatric disorders from the medical
record. Further state laws forbid access to psychiatric records which may lead to detection
bias. However, as the methodology was uniform between groups, it would be expected that,
while absolute rates may be biased, the ratio of disorders between groups should be
accurate. Using a cross sectional design we are unable to study the temporal relationship
between CD and psychiatric disorders. For this reason speculation into whether CD
specifically plays a role in the causation of the psychiatric disorder is not possible.
Ludwigsson et al7 did conduct a population based longitudinal study and has shown a
positive association of CD with subsequent depression which was not affected by the
presence of DM or thyroid disease. We also were not able to look at the effect of the gluten
free diet on the prevalence of psychiatric disorders in CD. Had we been able to assess
patients prior to diagnosis of CD the rate of depression might have been higher.

In this study, the presence of psychiatric disorders in our study was made by physicians as
opposed to through questionnaires as was done in most prior studies. Although this strategy
may miss some patients with mild or subclinical psychiatric disease, by focusing on patients
whose symptoms are noted by treating physicians we can be more secure that our data is of
clear clinical relevance. On the other hand, individuals who score high on a mood disorder
survey only may be compensated so that there is no effect on clinical outcomes. The
diagnoses of CD and IBS were identified using ICD-9 codes and individually verified from
physician notes. Although in any retrospective study, there is the potential for missed
diagnoses and misclassification of patients, the ubiquity of the institution's electronic
medical record increases reliability and as the methodology for case and control data
collection was identical, inaccuracies should not have biased any group over another.

In summary, we found a clear association between autoimmune disorders, especially type 1
DM and thyroid disease, and celiac disease; however, we did not find a significant increase
in prevalence of depression or anxiety in an unselected CD population compared to IBS or
healthy controls. We did however find that CD patients with type | DM have a significantly
higher prevalence of depression than was seen in either of the control groups or in the
overall CD group. This is significant, as differing rates of Type 1 DM may account for the
large discrepancy in the prevalence of depression seen in previous CD studies.

Future research into the role of psychiatric disorders in celiac disease should control for co-
morbid autoimmune disorders as these appear to be significant confounding variables.
Further, the prevalence of depression in patients with both CD and type 1 DM is striking,
affecting over 35% of this population. This is a group that should be targeted and potentially
screened for depression as treatment may improve both adherence to medical treatment and
overall quality of life. Future studies will be required to assess the effect of gluten
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withdrawal on psychiatric disorders in CD and to evaluate the utility of screening for
depression in patients with CD and type 1 DM.
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Figure 1.
Prevalence of depression in the 3 study groups and CD subgroups.

CD + Al: CD patients with Al disorders
CD — Al: CD patients without Al disorders
CD + DM: CD patients with type | DM
CD — DM: CD patients without type | DM
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Table 3
Number of subjects with other psychiatric disorders in CD, IBS and healthy controls (apart from those shown
in table 2)
Celiac disease (n=600) | IBS (n=200) | Healthy controls (n=200)
Alcohol abuse 6 0 0
Attention deficit disorder 4 2 0
Obsessive compulsive disorder 4 0 2
Post traumatic stress disorder 4 5 1
Substance abuse 3 0 0
Schizophrenia 1 0 4
Borderline personalty disorder 0 2 0
Hypochondriosis 0 1 0
Schizoaffective Disorder 0 1 0
Scizotypal disorder 0 0 1
Seasonal affective disorder 0 0 1
Somatization disorder 0 1 0
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Number of subjects with other autoimmune disorders in CD, IBS and healthy controls (apart from those

shown in table 4)

Table 5

Celiac disease (n=600) | IBS (n=200) | Healthy controls (n=200)
Raynaud's disease 7 0 0
Psoriasis 6 3 1
Rheumatoid arthritis 4 3 0
Vitiligo 3 0 0
Eczema 2 0 0
Lupus 2 2 1
Addison's disease 1 0 0
Behcet's syndrome 1 0 0
1gA nephropathy 1 0 0
Microscopic colitis 1 0 0
Palindromic polyarthritis 1 0 0
Polymyalgia rheumatica 1 0 0
Polymyositis 1 0 0
Primary hyperparathyroidism 1 0 0
Systemic sclerosis 1 0 0
Temporal arteritis 1 0 0
Immune thrombocytopenic purpura 0 1 0
Pernicious anemia 0 0 1
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