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Background: Celiac disease is a multi-system disorder with manifestations that may result in psychiatric disorders.
We assessed the prevalence of medication use to treat psychiatric disorders in celiac disease patients.

Methods: We conducted a cross-sectional study of patients undergoing esophagogastroduodenoscopy over
9-years at a celiac disease referral center. We compared the prevalence of psychotropic medication use among
celiac disease patients (n=1293) to a control group (n = 1401) with abdominal pain or reflux.

Results: Among all patients the mean age was 484 years, most were female (69.5%), and 22.7% used any psychotropic
medication. There was no difference between overall psychotropic medication use among celiac disease patients and
controls (23.9% vs 21.8%, OR 1.16; 95% Cl 0.96-1.39, p =0.12). However, those with celiac disease were more likely to use
antidepressants on univariate (16.4% vs 13.4%, p = 0.03) and multivariate analysis (OR 1.28; 95% Cl 1.03-1.59; p = 0.03).
Use of psychotropic medications was not associated with disease duration or mode of presentation of celiac disease.

Conclusions: Celiac disease patients use psychotropic medications at similar rates as those with other gastrointestinal
diseases, though subgroup analysis suggests they may use more antidepressants. Future studies should investigate
whether celiac disease is associated with mood disorders that are not treated with medications.
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Background

Celiac Disease affects up to 1% of the general population
worldwide [1]. In addition to gastrointestinal symptoms
and sequelae of malabsorption, celiac disease is character-
ized by extraintestinal manifestations including neurological
and psychiatric disorders [2, 3]. There is uncertainty regard-
ing the nature of the relationship between psychiatric
illnesses and celiac disease. The reported prevalence of
depression in celiac disease has varied widely, ranging
from 6% to 57% [4—12], with some studies showing a
positive association between celiac disease and depression
[4-6, 8, 9, 11, 13-19], others showing no association
[7, 10, 20-22], and still others showing no difference
compared to other chronic diseases [9, 10, 18, 21]. Anxiety
has been associated with celiac disease in some stud-
ies [4, 5, 13, 14], while others found no association
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[7, 10, 18, 23]. Even fewer studies have addressed the
association between celiac disease and attention deficit
hyperactivity disorder [10, 24], bipolar disorder [10, 17, 19],
and fatigue [11, 25, 26].

Many of these studies have been limited by small sample
sizes [4-6, 8, 9, 11, 13-16, 19, 20, 22-24, 26—29], with only
a few [7, 10, 12, 17, 21, 25] including more than 200 celiac
disease subjects. Furthermore, only one of these studies
was performed in the United States [10]. In order to assess
the prevalence of psychiatric disorders we assessed the
prevalence of medication use to treat psychiatric disorders
among patients with celiac disease undergoing endoscopy
in a North American setting.

Methods

In this cross-sectional study, we used an electronic en-
doscopy database to search all patients aged at least
18 years undergoing outpatient esophagogastroduode-
noscopy (EGD) during a 9-year period from January 1st
2007 to Dec 31st 2015 performed at Columbia Univer-
sity Medical Center, a hospital-based endoscopy suite
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in New York City. The presence of celiac disease was
defined based on endoscopy reports whose listed EGD
indication was either evaluation of suspected celiac disease
(with duodenal biopsy showing villous atrophy) or follow-
up evaluation of celiac disease. We then identified a con-
trol population consisting of individuals undergoing EGD
for the indications of gastroesophageal reflux disease
(GERD) or for abdominal pain (including dyspepsia).
To minimize underlying sociodemographic differences
between the celiac disease patients and controls, we
limited our inclusion criteria to endoscopies performed
by the six gastroenterologists affiliated with the Celiac
Disease Center at Columbia University, a major referral
center for the diagnosis and management of celiac dis-
ease. As is routine practice before endoscopic proce-
dures, all patients underwent a pre-procedure interview
with a nurse where the patient was directly asked to list
all current outpatient medications. The medications
gathered in these interviews were the only medications
used in our analysis.

For our primary exposure of interest, we compared the
prevalence of any psychotropic medication use in celiac
disease patients to controls. We then examined individual
classes of psychotropic medications, including antidepres-
sants, anti-psychotics, anxiolytics, mood stabilizers, sleep
aids, and sympathomimetics (see appendix). As a second-
ary outcome, we divided patients with celiac disease ac-
cording to disease duration and mode of presentation
(classical symptoms of malabsorption compared to non-
classical or asymptomatic cases, as previously defined in
the literature) [30] so as to determine whether duration of
treatment after diagnosis, as well as symptoms at the
onset of diagnosis, were associated with psychotropic
medication use. We calculated disease duration when date
of celiac disease diagnosis was available among patient
records in our prospectively-maintained celiac disease
patient database.

We used the chi square and Fisher exact tests to com-
pare proportions and calculate p-values and we used
multivariate logistic regression, adjusting for age and sex,
to calculate odds ratios (ORs) and their 95% Confidence
Intervals (ClIs), reporting measures of association between
psychotropic medication use and the variables of interest.
We also performed multiple logistic regression, adjusting
for age and sex, to quantify the association between psy-
chotropic medication use in patients with celiac disease
and duration of celiac disease as well as mode of presenta-
tion. All reported p values are 2-sided. We used SAS ver-
sion 9.4 (Cary, NC) for all analyses. Columbia University
Medical Center’s Institutional Review Board approved this
study, IRB-AAAQ9855, on August 9th 2016, asserting that
this study met all ethical guidelines. As this study included
data that had already been collected, informed consent
was not deemed necessary.
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Results

During the nine-year period of the study, 1293 patients
underwent EGD for celiac disease by 6 providers at the
Celiac Disease Center at Columbia University. During this
time period, 811 and 590 non-celiac patients underwent
endoscopy by those providers for evaluation of abdominal
pain and GERD, respectively. Demographic information is
shown in Table 1. The mean age of the entire sample was
48.37 years. Celiac disease patients had a lower mean age
compared to controls (44.9 years vs 51.6 years, p <O.
0001). Females made up 70% of our population and were
the dominant sex in both groups, though a larger percent-
age of patients with celiac disease were female (73% vs
66%, p = 0.0003).

A comparison of psychotropic medication use in patients
with celiac disease compared to controls is shown in
Table 2. Almost one-fourth of the study sample reported
taking at least one psychotropic medication (n = 614, 23%).
Among those who reported any psychotropic medication
use, the most common category was antidepressant use
(15%), followed by anxiolytic use (8%). Among patients with
celiac disease, 23.9% used any psychotropic medication,
compared to 21.8% of controls (p = 0.12). After controlling
for age and sex, celiac disease was not significantly associ-
ated with any psychotropic medication use (OR 1.16; 95%
CI 0.96-1.39; p=0.12). This null relationship remained
when restricted to males (OR 1.27; 95% CI 0.87-1.87,
p=0.22), females (OR 1.15; 95% CI 0.92-1.43, p=0.
23), those aged 18-50 years (OR 1.20; 95% CI 0.93-1.
55, p=0.16), and those aged >51 years (OR 1.07; 95% CI
0.82-1.40, p = 0.61).

Antidepressant use was more common in patients with
celiac disease (16.4%) than controls (13.4%) on univariate
analysis (p = 0.03), an association that remained significant
on multivariate analysis when adjusting for age and sex
(OR 1.28; 95% CI 1.03-1.59; p=0.03). However, after
removing tricyclic antidepressants (n = 32) from the anti-
depressant category, antidepressant use was not more
common in patients with celiac disease compared to con-
trols on both univariate (CD: 193 (14.9%) vs Controls: 174
(12.4%), p = 0.06) and multivariate analysis (OR 1.23; 95%
CI 0.98-1.54, p=0.07). The null relationship between
celiac disease and overall psychotropic use remained when
tricyclic antidepressants were removed from the overall
psychotropic medication use category (CD 295 (22.8%) vs
Controls 297 (21.2%), p =0.13). All other psychotropic
medication categories were not statistically significant on
univariate or multivariate analysis.

On multivariate analysis of factors independently associ-
ated with psychotropic medication use (Table 3), females
(irrespective of celiac disease status) were more likely to
use psychotropic medications (OR 1.41; 95% CI 1.15-1.73,
p =0.001). Patients older than 50 were also more likely to
use these medications compared to younger patients (OR
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Table 1 Characteristics of study patients
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Clinical Characteristics Total Celiac Disease Controls P value
(n=2694) (%) (n=1293) (%) (n=1401) (%)
Age (in years)
Mean age (+ SD) 4837 (£ 17.3) 4487 (£ 17.0) 51.60 (+ 17.0) < 0.0001
18-30 534 (19.2) 238 (26.1) 196 (14.0) < 0.0001
31-40 1(16.7) 240 (18.6) 211 (15.0)
41-50 457 (17.0) 217 (16.8) 240 (17.1)
51-59 464 (17.2) 205 (15.9) 259 (18.5)
>60 788 (29.3) 293 (37.2) 495 (35.3)
Sex
Males 823 (30.6) 352 (27.2) 471 (33.6) 0.0003
Females 1871 (69.5) 941 (72.8) 930 (66.4)
Procedure Indication
Celiac Disease (cases) 1293 (48.0)
Abdominal pain (controls) 811 (30.1)
GERD (controls) 590 (21.9)

for 51-59: 1.36; 95% CI 1.01-1.84, p = 0.05; OR for >60: 1.
37; 95% CI 1.04—1.80, p = 0.03).

Analysis of variables associated with psychotropic medi-
cation use among those with celiac disease is shown in
Table 4. Among celiac disease patients, neither age nor sex
was associated with psychotropic medication use on univar-
iate analysis and multivariate analysis. Among patients for
whom disease duration was known (# = 556) and for whom
mode of presentation was known (n = 689), we tested these
variables for an association with psychotropic medication
use. Neither duration of celiac disease nor mode of presen-
tation was associated with psychotropic medication use on
univariate or multivariate analysis. A comparison of psycho-
tropic medication use in celiac disease patients with a
new diagnosis (prior to, or within 1 month of starting
the gluten-free diet) compared to those who were pre-
viously diagnosed (greater than 1 month) also revealed
no association (new diagnosis: 13 (17.1%) vs previous
diagnosis: 109 (22.7%), p = 0.1).

In a post-hoc analysis, we examined whether antidepres-
sant use was associated with celiac disease duration, and
found that antidepressant use was more common among
those with five or more years of illness compared to those
with four or fewer years of illness (18.15% vs 10.84%, p =
0.014). However, time since diagnosis was not significant
on multivariate analysis (compared to newly-diagnosed
patients, 6 months - 1.99 years: OR 0.82; 95% CI 0.30-2.
25; 2—4.99 years: OR 0.65; 95% CI 0.28—1.54; =5 years OR
1.54; 95% CI 0.75-3.15).

Discussion

We found no significant difference in psychotropic medica-
tion use between celiac disease patients and controls. Use
of these medications was common in our sample, reported
by 23.9% of patients with celiac disease and 21.8% of
controls (p = 0.12). When categories of psychotropic med-
ications were analyzed, we found that antidepressant use
was more common among those with celiac disease

Table 2 Psychotropic medication use in patients with Celiac Disease compared to Controls

Psychotropic Medications Total Celiac Disease Controls Univariate Multivariate* OR Multivariate*
(n=2694) (n=1293) (n=1401) P Value (95% Cl) P Value
Any 614 (22.8) 309 (23.9) 305 (21.8) 0.12 6 (0.96-1.39) 0.12
Antidepressants 399 (14.8) 212 (164) 187 (13.4) 0.03 1.28 (1.03-1.59) 0.03
Anti-psychotics (1.8) 18 (1.4) 30 (2.1) 0.14 0.65 (0.36-1.19) 0.16
Sleep Aids (3. (3.2 43 (3.1) 0.88 2 (0.72-1.75) 0.60
Mood Stabilizers 7(1.7) 0 (1.6) 27 (1.9 045 0.76 (042-1.37) 0.35
Sympathomimetics (2.4) (2.6) 32(23) 0.65 0.94 (0.57-1.55) 0.79
Anxiolytics 210 (7.8) 100 (7.7) 110 (7.9) 091 1.07 (0.80-1.43) 0.65

*Adjusted for age and sex
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Table 3 Multivariate analysis of age and sex Associated with
use of any Psychotropic Medication*

Variable OR 95% Cl p value
Age (in years)
18-30 1.00 - -
31-40 1.07 0.79-1.47 0.66
41-50 1.28 0.94-1.74 0.11
51-59 1.36 1.01-1.84 0.05
260 137 1.04-1.80 0.03
Sex
Males 1.00 - -
Females 141 1.15-1.73 0.001

*Adjusted for age and sex

(p=0.03). To our knowledge this is the first study to
measure psychotropic medication use among patients
with celiac disease, and the largest study of celiac disease
patients in the United States to investigate psychiatric
disorders (see Table 5).

Antidepressant use was found in 16% of celiac disease
patients, falling within the previously reported wide range
(6-57%) of depression prevalence in celiac disease [4—12].
There is much debate about whether celiac disease is
linked to depression, with some studies reporting a posi-
tive association [4—6, 8, 9, 11, 13-19] and others finding
no such association [7, 10, 20-22]. This relationship is
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complicated by studies showing similar rates of depression
in celiac disease compared to other chronic diseases, such
as diabetes [9], irritable bowel syndrome [10], and inflam-
matory bowel disease [13, 21]. In fact, one recent meta-
analysis concluded that celiac disease patients are more
likely to be depressed compared to healthy controls but
are just as likely to be depressed when compared to pa-
tients with chronic conditions [18]. As our control group
was composed of non-celiac patients who nevertheless
had symptoms that necessitated endoscopic evaluation,
our control group are not an entirely healthy group. Des-
pite this, the rates of antidepressant use in our control
group (13.4%) matched the 13% use among the general
US population [31], possibly reflecting a true increased
association between antidepressant use and celiac disease
in our study.

Any positive association between celiac disease and de-
pression could be the result of autoimmune alterations in
neurotransmitter pathways [5, 32], malabsorption of meta-
bolic precursors such as tryptophan, folic acid, and B-12
[28, 29, 32] or perhaps due to reduced quality of life and
illness burden caused by adherence to a gluten free diet
[32, 33]. In our study, celiac patients who had five or more
years of illness were more likely to use antidepressants
compared to those who had four or less years of illness.
This suggests a potential role between illness burden, pos-
sibly due to duration of treatment with the gluten free
diet, and use of antidepressants. However, this relationship

Table 4 Univariate and multivariate analysis of factors associated with Psychotropic use among patients with Celiac Disease

Clinical Characteristics Psychotropic use No psychotropic use Univariate Multivariate* OR Multivariate*
(n=309) (n=984) P Value P Value
Age (in years)
Mean age (£SD) 4535 (£ 16.2) 4472 (£ 173) 057
18-30 8 (20.1) 270 (79.9) 0.06 1.0 -
31-40 0 (25.0) 0 (75.0) 0.71 (0.35-147) 0.36
41-50 54 (24.9) 3 (75.1) 121 (0.65-2.25) 0.55
51-59 3 (30.7) 2 (69.3) 1.19 (0.63-2.27) 0.60
260 4 (21.8) 229 (78.2) 0.77 (042-143) 041
Sex
Males 74 (21.0) 278 (79.0) 0.14 1.0 -
Females 235 (25.0) 706 (75.0) 1.61 (0.99-261) 0.05
Duration of celiac disease (n = 556)
Newly diagnosed (0-6 months) 16 (18.2) 72 (81.8) 0.14 1.0 -
6 months - 1.99 years 16 (25.8) 46 (74.2) 1.60 (0.72-3.53) 0.25
2-4.99 years 22 (16.2) 114 (83.8) 0.86 (0.42-1.76) 067
>5 years 68 (25.2) 202 (74.8) 144 (0.77-2.72) 0.26
Mode of Presentation (n = 689)
Classical 62 (23.5) 202 (76.5) 0.35 140 (0.92-2.13) -
Non-classical/silent 87 (20.5) 338 (79.5) 1.0 0.11

*Adjusted for age and sex



Page 5 of 8

Zylberberg et al. BMC Psychiatry (2018) 18:76

35easIp |amoq

Kiojewiwejul ggj ‘WolpuAs [9moq 3|qellll sgj ‘oney piezeH yH ‘s|osiuod Ayiesy DA ‘|eunsaiulonsed o 1a1p 9aiy usin|b g4o ‘aseasip xnyyas eabeydosaoiised gygo ‘asessip del@d> g UapJosip Jejodiq gg

(090=4d'S/'1-2/0 1D %S6

21’1 YO) spie da9s 10 (SE0=d /€ 1-TH0 1D %S6 (@ ERRIS
'9/°0 HO) 2N J9z1jIqels poowl (§90 =d ‘e%'1-08°0 (€00=0d651-€0°L 1D %S6 suopedpaw  ejsdadsAp yum Lov |
1D %56 :£0°L YO) 9SN DIA|OIXUE Ul 9DUIHIP ON 871 YO) 25N 1uessaudapiiue Ul aUaJayIp ON sidonoydAsd jo asn a €6zl SN Apni1s 1Uasald
(1% 1-0€"L 1D %56 ‘9€'L YH) sisoubelp 1aye pue
(L£1-88°0 1D %56 ‘€C'L HO) 210427 1eak |2
10q uowiwod sonoudAy paquasaid 7 2
(T91-80°L 11D %56 ‘€€'L HO) sanoudAy DH L£SYL
paquasaid ¢z Pash DH %E'€ SA AD % S dOUdAH D €e6C  Uspams [S21 #7102 "M PIUBN
(L000>d [1®) (%/'S SA %0+ L
SA 96%°G 1) S|OUOD Ul UBYl sgg| pue sgd ul
12ybiy Japlosip A1aixue ajgegold jo Aousnbail4 (1'0=d) sdnoib
(€0 =d) Ssepd [eD0s 10} paisnipe usym 9314} Y} UsaMIaq Iaplosip anissaidsp agl ssz
‘agl SA @D ul 22ua1a41p ON (1000 > d [[B) 3|geqoud jo Adouanbaly ayy ul duIaHIP ON OH Ly
DH ul ueyl gg| pue @D Jaybiy s|aas| A1vixuy (€0 =d) sdnoub ||e ul aduPIP ON uolssaidag pue AeIxuy ad vy Auewso ‘[17] 0107 ‘M JosneH
(lzo=d (r£0=d '%S8L SA %L /L) 541 00C
'%0TL SA %/°8) S9I SA @D 10 (800 =d '%SY Sgl SA 0D Ul @duassylp ou pue (6/0=d DH 00¢
SA 95/°8) DH SA 0D Ul A13IXUe U] 92UI4Ip ON ‘%091 SA %C /1) DH SA 0D Ul 9oUI3IP ON SI9PIOSIP JLIeIYIASH ad 009 SN ‘[01] 6007 'S pnJeo
(lo00=d €71 (1000 >d '§T-0T 1D %56
1D %56 /L 4O) @D Jo sisoubelp wuanbasgns e ‘'z YO) D Jo sisoubelp 1uanbasgns e jo ysi
JO 3SU paseasdul 1 gg Joud yum s|enpliaipu  pasealdul 1e uolssaidap Joud yim sjenplaipul @D pue uolssaudap
6LL0=d L 1=L01D %S6 ‘L'l YH) (1000 >d72-9L 1D %56 ‘8L YH)  Jofew Joud Usamiaqg uonedosse DH 61899
g wanbasgns yim paleidosse 1ou sem @) dD Ul Uoissaidap 1uanbasgns Jo ¥4sU pasealdu|  pue SISPIoSIP POOW JO 3dUsald ad9//'Sl  udspamg ‘[£1] £00Z '4f uossbiapn
YO - SINSaY uolssaldaq - synsay 2WodINO syjuaned #  Anunod  Jeak uoned|ignd ‘Joyine 3sii4

007< 9z1s 3|dwies ) a1aym ‘sjonuod pue suaned @D Ul seasip d1ielydAsd Jo saIpnis § djqel



Zylberberg et al. BMC Psychiatry (2018) 18:76

did not reach significance on multivariate analysis. As we
did not examine rates of antidepressant use before and
after the diagnosis of celiac disease or compliance with a
gluten free diet, we could not quantify if symptom burden
or treatment burden played a role in these increased rates.

The literature exploring the relationship between celiac
disease and bipolar disorder is scarce and conflicting. This
may be due to the difficulty in diagnosing bipolar disorder
given that the disease encompasses a spectrum of depres-
sive and manic symptoms and screening questionnaires
have low specificity [32, 34]. In 2007, a population based
cohort study performed by Ludvigsson et al. found no in-
creased risk of bipolar disorder among 13,776 patients with
celiac disease (HR 1.1; 95% CI 0.7-1.7), though they did
find an increased risk of celiac disease among patients with
pre-existing bipolar disorder (OR 1.7; 95% CI 1.2-2.3) [17].
In 2009, a case control study by Garud et al. also found no
difference in the prevalence of bipolar disorder in 600 pa-
tients with celiac disease (2.0%) compared to 200 healthy
controls (0.5%, p =0.31) [10]. However, a 2015 study by
Carta et al, found a higher prevalence of bipolar disorder
in patients with celiac disease compared to controls: 4.3%
of 60 patients with celiac disease had bipolar disorder
compared to 0.4% of 240 controls (p <0.005) [19]. While
Ludvigsson et al. and Garud et al. used diagnostic codes to
identify patients with bipolar disorder [10, 17], Carta et al.
used clinical interviews, which may be more accurate [19].
In our study, we found no difference in use of mood stabi-
lizers, which are often prescribed to treat bipolar disorder,
among our 1293 patients with celiac disease compared to
controls (OR 0.76; 95% CI 0.42-1.37). Nevertheless,
our study may have underestimated the true number of
patients with bipolar disorder because of its reliance on
psychotropic medication use. For example, patients with
undiagnosed bipolar disorder may first experience depres-
sion and be treated with antidepressants and only later in
the course of their illness experience the manic symptoms
necessary for a diagnosis of bipolar disorder and subse-
quent treatment with mood stabilizers. More evidence is
necessary to determine if the risk of bipolar disorder is in-
creased among patients with celiac disease.

Our study found no association between anxiolytic use
and celiac disease. The lack of association between anxiety
and celiac disease has been previously reported [7, 10, 18].
Studies reporting a positive association have measured
subtypes of anxiety disorders, specifically subtypes related
to interacting in social situations, such as social phobia
[15] and panic disorder [5, 19]. Furthermore, patients with
celiac disease report state anxiety [4, 13, 15], the symptom
of feeling anxious temporarily, and not trait anxiety
[13, 15, 23], an enduring personality trait of anxiety [35].
As our study did not use questionnaires, we could not
assess the reason for anxiolytic use and any relationship
between anxiety and social situations related to food.
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The lack of association between overall psychotropic
medication and celiac disease could be due to the makeup
of our control group, who underwent EGD for either
abdominal pain or GERD. It is possible that celiac disease
patients have similar rates of overall psychotropic medica-
tion use compared to patients with symptoms that war-
rant comprehensive medical investigations, such as our
control population. This would suggest that symptoms of
illness play a role in subsequent diagnosis of depression.
However, we found no link between psychotropic medica-
tion use and mode of presentation of celiac disease, which
demonstrates that gastrointestinal symptoms may not be
driving psychiatric illness or medication use. This lack
of association between gastrointestinal symptoms and
psychiatric illness was reported in a study where patients
with celiac disease and non-celiac gluten sensitivity were
exposed to three days of gluten [36]. While both groups
experienced abdominal pain, both lacked evidence of de-
pression and anxiety [36]. A second possibility for the simi-
lar rates of psychotropic medication use in both groups,
could be that individuals with psychiatric problems are
more likely to seek healthcare for their complaints and are
subsequently more likely to undergo diagnostic testing for
other medical conditions.

Another possibility for our null findings is that patients
with celiac disease might have higher rates of psychiatric
conditions but are less likely to take medications. As the
only treatment for celiac disease is a non-pharmacologic
diet, patients may be more likely to opt for non-
pharmacologic treatments for their illnesses. Patients
with celiac disease use less painkillers, sleep aids, and
medicines for dyspepsia and more vitamins, micronu-
trients, and herbal products after being diagnosed with
celiac disease compared to before diagnosis [37]. Patients
with celiac disease may therefore have psychiatric disorders
that are not fully treated as suggested in a recent study that
found an increased risk of suicide in patients with celiac
disease, even after adjusting for lifetime depressive disorder,
anxiety disorder, and any psychiatric disorder [38].

Our study has several limitations. Firstly, as we relied
on medication use rather than a validated instrument to
establish a psychiatric diagnosis, we did not identify
patients who were experiencing symptoms without using
medications. Similarly, as many psychotropic medications
can be used for multiple psychiatric diagnoses, medication
use may not completely correlate with a specific psychiatric
diagnosis. Secondly, though performance in a tertiary care
center contributed to our large sample size of celiac disease
patients, it is possible that this may have led to selection
bias. The patients who seek out a tertiary center may have
different characteristics, including use of psychotropic med-
ications, compared to those in primary care facilities. How-
ever, we believe our control group is a useful comparator as
it accounted for the presence of gastrointestinal symptoms
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and evaluation of these symptoms by invasive procedures
in our two groups. We adjusted for age and sex in our
statistical analysis, but we were not able to adjust for
other possible confounders such as race or socioeconomic
status as this was unavailable in our endoscopy record.
We did limit our sample to patients who underwent en-
doscopies performed by the six physicians at the celiac
disease center during a 9-year time period in order to
eliminate any disparity in physician access or demographic
factors that may have existed between our celiac disease
and control groups. Furthermore, our findings concern
only diagnosed celiac disease and do not necessarily apply
to undiagnosed (and untreated) celiac disease. Finally, as
we lacked patients’ comorbid conditions we could not
explore the relationship between psychiatric illness celiac
disease, and chronic medical conditions, which have been
previously reported [9, 10, 13, 18, 21].

Conclusions

Our study found no significant association between use
of psychotropic medications in patients with celiac dis-
ease compared to a control group undergoing EGD for
abdominal pain or GERD. People suffering from celiac
disease may be comforted by the knowledge that they are
not more likely to use psychotropic medications compared
to other people experiencing gastrointestinal complaints.
Our finding of an increased risk of antidepressant use
among celiac disease patients raises the possibility that
a pathophysiologic feature of the disease or a feeling of
treatment burden predisposes to depression in the celiac
disease population. Future studies should investigate
psychiatric conditions in celiac disease using validated
measures of psychiatric illness so as to determine the
prevalence of these conditions and whether they are re-
lated to the adoption of the gluten-free diet.

Appendix

Classification of psychotropic medications into sub-categories
The following were classified as antidepressants: amitriptyl-
ine/elavil, bupropion/wellbutrin, citalopram/celexa, duloxe-
tine/cymbalta, desipramine, desvenlafaxine/pristiq doxepin,
escitalopram/lexapro, fluoxetine/prozac, fluvoxamine,
mirtazapine/remeron, nortriptyline, paroxetine/paxil,
milnacipran/savella, sertraline/zoloft, topramine, trazadone,
and venlafaxine/effexor; as anti-psychotics: aripiprazole/
abilify, droperidol, haloperidol/haldol, olanzapine/zyprexa,
paliperidone/invega, prochlorperazine/compazine, risperi-
done/resperdal, trifluoperazine/stelazine, and questiapine/
seroquel; as anti-anxiolytics: alprazolam/tafil/xanax,
busiporone/buspar, clonazepam/klonopin, diazepam/valium,
lorazepam, midazolam/versed, norazapam/ativan, pheno-
barbital, temazepam, and triazolam/halcion; as mood
stabilizers: lithium/lithobid, carbamazepine/tegretol, topir-
amate/Topamax/topiramax, and valproic acid/Depakote/
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divalproex sodium; as sleep aids: dextromethorphan- dox-
ylamine succinate/nyquil, eszapiclone/lunesta, ibuprofen-
diphenhydramine/advil pm, naproxen- diphenhydramine/
aleve pm, melatonin, and zolpidem/ambien/edluar;
and as sympathomimetics: amphetamine/dextroamphet-
amine adderall, armodafinil/nuvigil, dextroamphetamine/
dexedrine, dexmethlphenidate/focalin, lisdexamfetamine/
vyvanse, and methylphenidate/concerta/Ritalin/daytrana
patch, modafinil/provigil.
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EGD: Esophagogastroduodenoscopy; GERD: gastroesophageal reflux disease

Acknowledgements
Not applicable.

Funding
There was no funding for this study.

Availability of data and materials

The datasets generated and/or analyzed during the current study are not
publicly available as they were gathered from our institution, Columbia
University Medical Center, but are available from the corresponding author
on reasonable request.

Authors’ contributions

Study concept and design: HMZ, JFL, PHRG, BL. Acquisition of data: HMZ, BL.
Analysis and interpretation of data: HMZ, PHRG, BL. Drafting of the
manuscript: HMZ, BL. Critical revision of the manuscript for important
intellectual content: HMZ, JFL, PHRG, BL. Statistical analysis: HMZ, BL. Study
supervision: BL. All authors approve the final manuscript submitted and they
approve the authorship list.

Authors’ information
Dr. Lebwohl is listed at the senior author of the paper. He is also the
guarantor.

Ethics approval and consent to participate

This analysis was approved by the Institutional Review Board of Columbia
University (IRB-AAAQ9855). Approved 08/09/16. Consent was waived as this
was a retrospective study.

Consent for publication
This study does not contain any individualized person’s data.

Competing interests
All authors declare that they have no conflicts of interest.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Division of Digestive and Liver Diseases, Department of Medicine, Columbia
University College of Physicians and Surgeons, New York, USA. *Department
of Medical Epidemiology and Biostatistics, Karolinska University Hospital and
Karolinska Institute, Stockholm, Sweden. 3Department of Pediatrics, Orebro
University Hospital, Orebro, Sweden. “Department of Epidemiology, Mailman
School of Public Health, Columbia University, New York, USA. *The Celiac
Disease Center at Columbia University, 180 Fort Washington Avenue, Suite
936, New York, NY 10032, USA.

Received: 20 November 2017 Accepted: 19 March 2018
Published online: 27 March 2018

References
1. Lebwohl B, Ludvigsson JF, Green PH. Celiac disease and non-celiac gluten
sensitivity. BMJ. 2015;351:h4347.



Zylberberg et al. BMC Psychiatry (2018) 18:76

20.

21.

22.

23.

24

25.

26.

27.

28.

29.

30.

31

Leffler DA, Green PH, Fasano A. Extraintestinal manifestations of coeliac
disease. Nat Rev Gastroenterol Hepatol. 2015;12:561-71.

Zingone F, Swift GL, Card TR, et al. Psychological morbidity of celiac disease:
a review of the literature. United European Gastroenterol J. 2015;3:136-45.
Addolorato G, Capristo E, Ghittoni G, et al. Anxiety but not depression
decreases in coeliac patients after one-year gluten-free diet: a longitudinal
study. Scan J Gastroenterol. 2001;36:502-6.

Carta MG, Hardoy MC, Boi MF, et al. Association between panic disorder,
major depressive disorder and celiac disease:a possible role of thyroid
autoimmunity. J Psychosom Res. 2002;53:789-93.

Ciacci C, lavarone A, Mazzacca G, et al. Depressive symptoms in adult
coeliac disease. Scand J Gastroenterol. 1998:33:247-50.

Ciacci C, D'Agate C, De Rosa A, et al. Self-rated quality of life in celiac
disease. Dig Dis Sci. 2003;48:2216-20.

Cicarelli G, Della Rocca G, Amboni M, et al. Clinical and neurological
abnormalities in adult celiac disease. Neurol Sci. 2003;24:311-7.

Fera T, Cascio B, Angelini G, et al. Affective disorders and quality of life in
adult coeliac disease patients on a gluten-free diet. Eur J Gastroenterol
Hepatol. 2003;15:1287-92.

Garud S, Leffler D, Dennis M, et al. Interaction between psychiatric and
autoimmune disorders in coeliac disease patients in the northeastern
United States. Aliment Pharmacol Ther. 2009,29:898-905.

Siniscalchi M, lovino P, Tortora R, et al. Fatigue in adult coeliac disease.
Aliment Pharmacol Ther. 2005;22:489-94.

Van Hees NJ, Van der Does W, Giltay EJ. Coeliac disease, diet adherence and
depressive symptoms. J Psychosom Res. 2013;74:155-60.

Addolorato G, Stefanini GF, Capristo E, et al. Anxiety and depression in adult
untreated celiac subjects and in patients affected by inflammatory bowel
disease: a personality ‘trait’ or a reactive illness. Hepato-Gastroenterology.
1996;43:1513-7.

Addolorato G, Mirijello A, D'Angelo C, et al. Social phobia in coeliac disease.
Scan. J Gastroenterol. 200843:410-5.

Addolorato G, Mirijello A, D'Angelo C, et al. State and trait anxiety and
depression in patients affected by gastrointestinal diseases: psychometric
evaluation of 1641 patients referred to an internal medicine outpatient
setting. Int J Clin Pract. 2008,62:1063-9.

Ciacci C, lovino P, Amoruso D, et al. Grown-up celiac children: effects of few years
on a gluten-free diet in childhood. Aliment Pharmacol Ther. 2005;21:421-9.
Ludvigsson JF, Reutfors J, Osby U, et al. Coeliac disease and risk of mood
disorders—a general population-based cohort study. J Affect Disord.
2007,99(1-3):117-26.

Smith D, Gerdes LU. Meta-analysis on anxiety and depression in adult celiac
disease. Acta Psychiatr Scand. 2012;125:183-93.

Carta MG, Conti A, Lecca F, et al. The burden of depressive and bipolar
disorders in celiac disease. Clin Pract Epidemiol Ment Health. 2015;11:180-5.
Accomando S, Fragapane ML, Montaperto D, et al. Coeliac disease and
depression: two related entities? Dig Liver Dis. 2005,;37:298-9.

Hauser W, Janke KH, Klump B, et al. Anxiety and depression in adult patients with
celiac disease on a gluten-free diet. World J Gastroenterol. 2010;16:2780-7.

Roos S, Karner A, Hallert C. Psychological well-being of adult coeliac
patients treated for 10 years. Dig Liver Dis. 2006;38:177-80.

Collin P, Kaukinen K, Mattila AK; et al. Psychoneurotic symptoms and
alexithymia in coeliac disease. Scand J Gastroenterol. 2008;43:1329-33.
Niederhofer H, Pittschieler K. A preliminary investigation of ADHD
symptoms in persons with celiac disease. J Atten Disord. 2006;10:200-4.
Marild K, Morgenthaler TI, Somers VK; et al. Increased use of hypnotics in
individuals with celiac disease: a nationwide case-control study. BMC
Gastroenterol. 2015;15:10.

Zingone F, Siniscalchi M, Capone P, et al. The quality of sleep in patients
with coeliac disease. Aliment Pharmacol Ther. 2010;32:1031-6.

Hallert C, Granné C, Grant C, et al. Quality of life of adult coeliac patients
treated for 10 years. Scand J Gastroenterol. 1998;33:933-8.

Hallert C, Grant C, Grehn S, et al. Evidence of poor vitamin status in
coeliac patients on a gluten-free diet for 10 years. Aliment Pharmacol
Ther. 2002;16:1333-9.

Hernanz A, Polanco I. Plasma precursor amino acids of central nervous
system monoamines in children with coeliac disease. Gut. 1992,32:1478-81.
Ludvigsson JF, Leffler DA, Bai JC, et al. The Oslo definitions for coeliac
disease and related terms. Gut. 2013,62:43-52.

Kantor ED, Rehm CD, Haas JS, et al. Trends in prescription use among adults
in the United States from 1992-2012. JAMA. 2015;314:818-31.

32.

33.

34.

35.

36.

37.

38.

Page 8 of 8

Cossu G, Carta MG, Contu F, et al. Coeliac disease and psychiatric
comorbidity: epidemiology, pathophysiological mechanisms, quality-of-life,
and gluten-free diet effects. Int Rev Psychiatry. 2017,29(5):489-503.

Shah S, Akbari M, Vanga R, et al. Patient perception of treatment burden is
high in celiac disease compared with other common conditions. Am J
Gastroenterol. 2014;109:1304-11.

Carta MG, Angst J. Screening for bipolar disorders: a public health issue.

J Affect Disord. 2016,205:139-43.

Bernstein IH, Eveland DC. State vs trait anxiety: a case study in confirmatory
factor analysis. Personal Individ Differ. 1982,3:361-72.

Brottveit M, Vandvik PO, Wojniusz S, et al. Absence of somatization in non-
coeliac gluten sensitivity. Scand J Gastroenterol. 2012;47(7):770.

Ukkola A, Kurppa K, Collin P, et al. Use of health care services and
pharmaceutical agents in coeliac disease: a prospective nationwide study.
BMC Gastroenterol. 2012;12:136.

Ludvigsson JF, Sellgren C, Runeson B, et al. Increased suicide risk in coeliac
disease—a Swedish nationwide cohort study. Dig Liver Dis. 2011;43:616-22.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit ( BiolMed Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusions
	Appendix
	Classification of psychotropic medications into sub-categories
	Abbreviations

	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

