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Depression and insomnia among individuals with
celiac disease or on a gluten-free diet in the USA:
results from a national survey

Haley M. Zylberberg®, Ryan T. Demmer®, Joseph A. Murray®, Peter H.R. Green® and Benjamin Lebwoh

|a,b

Background There is uncertainty regarding the prevalence of psychiatric ilnesses in patients with celiac disease (CD) and\
people who avoid gluten (PWAG) without a diagnosis of CD.

Participants and methods \We obtained data from 22 274 participants from the 2009-2014 National Health and Nutrition
Examination Survey to compare the prevalence of depression, insomnia, quality-of-life variables, and psychotropic medication
use in CD participants and PWAGs to controls. We used multivariable logistic regression to assess for independent associations
between CD/PWAG status and the outcomes of these variables.

Results Depression was present in 8.2% of controls compared with 3.9% of participants with CD (P=0.18) and 2.9% of
PWAGs (P=0.002). After adjustment for age, sex, race, income, and access to healthcare, PWAGs maintained lower odds of
depression compared with controls (odds ratio =0.25; 95% confidence interval: 0.12-0.51; P=0.0001). The prevalence
estimates of sleep difficulty among controls (27.3%) compared to participants with CD or PWAGs were 37.7% (P=0.15) and
34.1% (P=0.11). Those with diagnosed CD had increased odds of sleep difficulty (odds ratio=2.41; 95% confidence interval
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1.04-5.60), but this was no longer significant after multivariable adjustment (P=0.17).

Conclusion Among a nationally representative US sample, participants with CD overall showed no increased odds of
depression or sleep difficulty. PWAGs showed lower odds of depression compared with controls. Future research should
investigate the relationship between a diagnosis of CD and the development of psychiatric conditions. Eur J Gastroenterol

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

Introduction

Celiac disease (CD) is a disorder characterized by small
bowel inflammation in response to gluten ingestion [1]. CD
can manifest as gastrointestinal distress, malabsorption, and
extraintestinal symptoms, including neurological and psy-
chiatric disorders [1-4]. The sole treatment of CD is
adherence to a gluten-free diet (GFD), which may eliminate
many of the disease’s symptoms, but can be socially isolat-
ing, expensive to maintain, and cause a significant treatment
burden [1,4,5]. Despite its many challenges, there is
increased interest in and adoption of the GFD among indi-
viduals without CD. People without CD who avoid gluten
(PWAG) may do so for its perceived health and energy
benefits or to alleviate gastrointestinal symptoms believed to
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be triggered by gluten [1,6-11]. Strict criteria for the diag-
nosis of nonceliac gluten sensitivity [7] and pathophysiolo-
gical mechanisms [1] for this disease are not well defined.
Most PWAGs have initiated a GFD on their own without
physician input [1,8,9]. One study in the United States (US)
found that CD and PWAG were just as common, with each
having a prevalence of 0.8% [12].

There is inconsistent evidence on the relationship
between gluten and sleep or depression [4]. Although
depression [13-27] and poor sleep [28,29] have both been
associated with CD, other studies refute these findings
[30-35]. Less is known about depression and sleep pro-
blems in PWAGs, although both symptoms have been
described before GFD initiation [36,37]. In our study, we
use a nationally representative US sample to assess the
prevalence of depression and insomnia among patients

with CD, both diagnosed and undiagnosed, and PWAGs.

Participants and methods
National Health and Nutrition Examination Survey

We carried out a population-based cross-sectional study
using data obtained from the 2009-2014 National Health
and Nutrition Examination Survey (NHANES), which is a
nationally representative survey that collects interview,
physical examination, and laboratory data from over 5000
participants per year from the civilian population of the
US [38]. The NHANES design has been described in
further detail elsewhere [38].
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Celiac disease diagnostic criteria

Participants were classified into three categories: diagnosed
CD, undiagnosed CD, and PWAG, using both serologic
and interview data, as has been described [12,39].
Diagnosed CD was based on a self-reported diagnosis of
CD and adherence to a GFD as asked on the medical
conditions questionnaire. Undiagnosed CD was defined as
serum immunoglobulin A (IgA) tissue transglutaminase
antibodies of at least 4.0 U/ml and a positive IgA endo-
mysial antibody result in the absence of a self-reported
history of a CD diagnosis [12,39]. Participants on a GFD
without a serological or a self-reported diagnosis of CD
were classified as PWAGs. The control group included
participants who had negative CD serology. Of the 30 468
participants in NHANES 2009-2014, 22 278 participants
were tested for CD serology. Three participants were
excluded as they had positive IgA serology with no sub-
sequent IgA endomysial antibodies testing and one other
was excluded for not answering questions related to the
self-directed CD diagnosis. Participants who fulfilled the
criteria for both diagnosed and undiagnosed CD were
classified as diagnosed CD.

Depression, insomnia, and quality-of-life variables

The mental health questionnaire, publically available from
participants aged 18 years and older, consisted of a vali-
dated depression screen called the Patient Health
Questionnaire (PHQ-9) [40]. The PHQ-9 asks nine ques-
tions about the frequency of symptoms of depression over
the past 2 weeks and one question about the difficulty that
these symptoms have caused in activities of daily living.
Each question was ranked on a scale of 0-3, with a score
of 10 or higher on the first nine questions having an 88%
sensitivity and an 88% specificity for major depression
[40]. Question 10 of the PHQ-9 was counted as a separate
variable called ‘difficulty living with depression’. Of the
22274 participants in our sample, 5615 were excluded
from the depression variables as they were younger than
18 years of age. Only 15 021 participants were included in
the depression variable (1638 responses were missing on
questions 1-9) and only 10 021 were included in the dif-
ficulty living with depression variable (6639 participants
did not answer question 10).

The sleep disorders questionnaire, administered to
participants aged 16 years and older, asked one question
about length of sleep at night, another about trouble
sleeping, and a third about sleep disorders. The latter two
questions were combined into one variable called ‘sleep
difficulty. Of the 22274 participants in our sample,
17 523 participants were included in the analysis of both
insomnia variables; 4715 participants were younger than
16 years of age and 35 did not complete the questionnaire.

The physical functioning questionnaire, administered to
participants aged older than 20 years, consisted of a series
of questions related to quality-of-life factors. Our ‘physi-
cal, mental, and emotional difficulty variable was based
on the sole question ‘Are you limited in any way in any
activity because of a physical, mental, or emotional pro-
blem?” Two questions on social functioning were com-
bined into one variable called ‘difficulty engaging in social
activities‘ and three questions on functioning at home were
combined into one variable called ‘difficulty functioning in
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the home.‘ Participants responded to these questions on a
scale of 1-4, with scores of at least two on one of the
questions indicating the presence of a difficulty. Of the
22 274 participants in our sample, 6453 participants were
excluded as they were younger than 20 years of age. Only
11 872 participants were included in the physical, mental,
and emotional difficulty variable (3939 did not answer this
question) and only 6961 were included in both the diffi-
culty engaging in social activities and difficulty functioning
in the home variables (8860 did not complete the relevant
questions).

Psychotropic medication use

The prescription drug use questionnaire, administered to
participants from the years 2009 to 2012, asked partici-
pants to list all prescribed medications that were taken in
the last 30 days. Data on medication use were only
available in 6901 participants who were tested for
CD serology. We categorized the medications as follows:
any psychotropic medication, antidepressants, anti-
psychotics, anxiolytics, sedatives, and hypnotics, mood
stabilizers, and sympathomimetics. (see Supplementary
Appendix, Supplemental digital content 1, hetp://links.
lww.com/EJGH/A206).

Statistical analysis

We compared the prevalence of depression and insomnia
in participants with CD and PWAGs to controls using
Rao-Scott y*-tests. We then performed multivariable
logistic regression, adjusting for age, sex, race/ethnicity,
annual household income, number of healthcare visits, and
access to health insurance, to assess for associations
between CD/PWAG status and the outcomes of depression
and insomnia variables. Odds ratios (ORs) and their 95%
confidence intervals (CIs) were recorded. We also com-
pared the prevalence of quality-of-life factors among these
groups and performed multivariable logistic regression
adjusting for age and sex. Finally, we compared each
category of psychotropic medication use among partici-
pants with CD (diagnosed and undiagnosed), PWAGs, and
controls. All estimates were weighted to represent the total
US population, unless otherwise indicated. All reported P
values are two sided. We used SAS, version 9.4 (SAS
Institute Inc., Cary, North Carolina, USA) for all analyses.

Results

Demographic information is shown in Table 1. Among
22 274 participants, there were 213 PWAGs and 106 CD
participants, of whom 75% were undiagnosed. Although a
plurality of participants with diagnosed CD were
60—69 years of age (weighted 48%), the largest age cate-
gory of participants with undiagnosed CD and PWAGs
was 16-29 years of age (undiagnosed CD weighted 23.4%
and PWAGs weighted 22.6%). Women were the majority
in all three groups, with the highest percentage in the
diagnosed CD group (diagnosed CD: weighted 82.6%;
undiagnosed CD: weighted 55.3%; PWAG: weighted
63.4%).

Depression was present in 8.2% of controls compared
with 3.9% of participants with CD (P=0.18) and 2.9% of
PWAGs (P=0.002) (Table 2). When stratified by sex,
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female PWAGs were also less likely to suffer from
depression compared with female controls (PWAGs:
1.89% vs. controls 10.53%, P=0.0003). No such differ-
ence was found in male PWAGs and male controls (4.23
vs. 5.74%, P=0.58). Depression was reported by 3/52
(2.3%) participants with undiagnosed CD and 3/21
(8.1%) participants with diagnosed CD. Most participants
in all three groups reported that their difficulty related to
depression was ‘not at all difficult’ (controls: 72.7% vs.
CD: 71.1%, P=0.84; vs. PWAG: 71.8%, P=0.43).

There was a trend toward increased prevalence of sleep
difficulty among participants with CD (37.3%) and
PWAGs (34.1%) versus controls (27.4%), although these
results were not statistically significant (P=0.15 and 0.11,
respectively). Sleep difficulty was reported in 15/56 (33%)
participants with undiagnosed CD and 13/27 (47.6%)
participants with diagnosed CD. Most controls (64.5%)
reported sleeping less than 8 hours at night and did not
significantly differ from patients with CD (55.4%,
P=0.15) or PWAGs (64.3%, P=0.96).

On multivariate analysis (Table 3), lower odds of
depression were found among participants with undiag-
nosed CD (OR=0.26; 95% CI: 0.07-0.96) and PWAGs
(OR=0.34;95% CI: 0.17-0.69), but not participants with
diagnosed CD (OR=0.99; 95% CI: 0.17-5.88). This
relationship remained significant when adjusting for age
and sex. However, when adjusted for race/ethnicity,
annual household income, number of healthcare visits, and
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presence of health insurance (Table 3, model 3), the lower
odds of depression in undiagnosed CD was no longer
statistically significant (OR=0.30; 95% CI: 0.08-1.19,
P=0.09), but remained significant in PWAGs (OR =0.25;
95% CI: 0.12-0.51; P=0.0001). Increased odds of sleep
difficulty were found in diagnosed CD (OR =2.41; 95%
CIL: 1.04-5.60), undiagnosed CD (OR=1.31; 95% CI:
0.55-3.11), and PWAGs (OR = 1.37; 95% CI: 0.93-2.04),
although statistical significance was only found in those
with diagnosed CD (P =0.04). This finding was no longer
significant when adjusting for age and sex (OR=1.99;
95% CI: 0.91-4.37; P=0.08).

Analyses of quality-of-life factors are shown in Table 4.
The presence of physical, mental, and emotional limita-
tions was reported in 2.9% of controls compared with
13.8% of participants with diagnosed CD (P=0.004),
9.6% of those with undiagnosed CD (P =10.02), and 5.1%
of PWAGs (P=0.18). Higher odds of physical, mental,
and emotional limitations were found in diagnosed CD
(OR=4.22; 95% CI: 1.24-14.38; P=0.02) and undiag-
nosed CD (OR =4.02; 95% CI: 1.23-13.12; P=0.02). On
both univariate and multivariate analyses, participants

Table 3. Risk of depression and sleep difficulty in celiac disease and
people who avoid gluten

Table 1. Characteristics of patients with celiac disease and people who

avoid gluten
Diagnosed CD Undiagnosed CD PWAG [n
Clinical [n (unweighted%;  [n (unweighted%; (unweighted%;
characteristics weighted%)] weighted%)] weighted9%)]
n 27 (0.12; 0.18) 79 (0.35; 0.50) 213 (0.96; 1.11)
Age (years)
<15 0 23 (29.11; 1857) 23 (10.80; 8.01)
16-29 2 (7.41; 13.91) 16 (20.25; 23.44) 42 (22.11; 22.59)
30-39 2 (7.41; 11.56) 12 (15.19; 16.00) 27 (14.21; 13.24)
40-49 3 (11.11; 9.11) 12 (156.19; 17.88) 39 (20.53; 17.05)
50-59 3(11.11; 3.91) 9 (11.39; 18.54) 28 (14.74; 20.06)
60-69 10 (37.04; 47.57) 4 (5.06; 3.47) 31 (16.32; 11.82)
>70 7 (25.93; 13.94) 3 (3.80; 2.12) 23 (12.11; 7.23)
Sex
Male 6 (22.22; 17.37) 33 (41.77; 44.75) 95 (44.60; 36.63)
Female 21 (77.78; 82.63) 46 (58.28; 55.25) 118 (55.40; 63.37)

Variables OR (95% CI) for Pvalue OR (95% CI) for P value
depression sleep difficulty
Model 12
Controls 1.00 - 1.00 -
Diagnosed CD 0.99 (0.17-5.88) 0.99 2.41 (1.04-5.60) 0.04
Undiagnosed CD  0.26 (0.07-0.96) 0.04 1.31 (0.55-3.11) 0.55
PWAG 0.34 (0.17-0.69) 0.003 1.37 (0.93-2.04) 0.11
Model 2°
Controls 1.00 - 1.00 -
Diagnosed CD 0.90 (0.15-5.46) 0.91 1.99 (0.91-4.37)  0.08
Undiagnosed CD  0.25 (0.06-0.98) 0.046 1.40 (0.61-3.22) 0.43
PWAG 0.30 (0.15-0.62) 0.001 1.31 (0.89-1.93) 0.17
Model 3°
Controls 1.00 - 1.00 -
Diagnosed CD 1.00 (0.13-7.65) 0.99 1.82 (0.77-4.30) 0.17
Undiagnosed CD  0.30 (0.08-1.19) 0.09 1.51 (0.60-3.80) 0.39
PWAG 0.25 (0.12-0.51)  0.0001 1.17 (0.77-1.78) 0.46

CD, celiac disease; Cl, confidence interval; OR, odds ratio; PWAG, people who

avoid gluten.
#Unadjusted.

PAdjusted for age and sex.

°Adjusted for age, sex, race/ethnicity, annual household income, number of
healthcare visits, and presence of health insurance.

Table 2. Depression and insomnia in patients with celiac disease, people who avoid gluten, and controls

Clinical characteristics Controls [n (%)] CD [n (%)] P value® PWAG [n (%)] P value®
Major depression (n=15021)
<10 - no 13388 (91.85) 70 (96.11) 0.18 164 (97.1) 0.002
>10 - yes 1381 (8.15) 6 (3.89) 12 (2.90)
Difficulty related to depression (n=10021)
Not at all difficult 7078 (72.68) 38 (71.05) 0.84 81 (71.81) 0.43
Somewhat difficult 2234 (22.57) 14 (26.35) 34 (26.07)
Very difficult 368 (3.28) 3(1.96) 4 (1.49)
Extremely difficult 164 (1.47) 1 (0.64) 2 (0.64)
Insomnia (n=17425)
No sleep difficulty 12924 (72.63) 55 (62.35) 0.15 123 (65.88) 0.11
Yes sleep difficulty 4327 (27.37) 28 (37.65 67 (34.12)
>8h a night 6202 (35.50) 35 (44.64) 0.15 68 (35.70) 0.96
<8h a night 11 049 (64.50) 48 (55.36) 122 (64.30)

CD, celiac disease; PWAG, people who avoid gluten.
%CD vs. controls.
®PWAG vs. controls.
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Table 4. Quality-of-life factors in celiac disease, people who avoid gluten, and controls

Variables n (%) P value® Adjusted ORP 95% CI P value
Physical, mental, and emotional limitations
Controls (n=11686) 283 (2.86) - 1.00 - -
Diagnosed CD (n=15) 2 (13.84) 0.004 4.22 1.24-14.38 0.02
Undiagnosed CD (n=42) 3 (9.58) 0.02 4.02 1.23-13.12 0.02
PWAG (n=129) 5 (5.06) 0.18 1.86 0.78-4.44 0.16
Difficulty engaging in social activities
Controls (n=6842) 1703 (22.46) - 1.00 - -
Diagnosed CD (n=20) 5 (11.04) 0.13 0.40 0.13-1.23 0.11
Undiagnosed CD (n=18) 4 (34.08 0.42 1.47 0.34-6.43 0.61
PWAG (n=81) 24 (32.40) 0.96 0.92 0.43-1.95 0.82
Difficulty functioning in the home
Controls (n=6842) 1870 (25.65) - 1.00 - -
Diagnosed CD (n=20) 6 (14.86) 0.26 0.47 0.14-157 0.22
Undiagnosed CD (n=18) 4 (32.30) 0.66 1.14 0.27-4.83 0.86
PWAG (n=81) 35 (22.79) 0.36 1.26 0.62-2.58 0.52

CD, celiac disease; Cl, confidence interval; OR, odds ratio; PWAG, people who avoid gluten.

“All P values compared with controls.
PAdjusted for age and sex.

Table 5. Psychotropic medication use in celiac disease, people who avoid gluten, and controls, National Health and Nutrition Examination Survey

2009-2012

Psychotropic medications Total sample Controls [n (%)] CD [n (%)] P value® PWAG [n (%)] P value®
None 5213 (72.35) 5127 (72.33) 0 (70.43) - 56 (76.81) -
Any 1688 (27.65) 1661 (27.67) 3 (29.57) 0.82 4 (23.19) 0.60
Antidepressant 1091 (19.35) 1073 (19.38) 1 (24.67) 0.47 7 (11.66) 0.30
Antipsychotic 189 (2.14) 186 (2.17) 0 NC 3 (1.57) 0.61
Anxiolytics, sedatives, and hypnotics 572 (8.98) 566 (9.08) 3 (4.46) 0.28 3 (3.02) 0.04
Mood stabilizer 8 (1.49) 6 (1.44) 0 NC 2 (7.65) 0.02
Sympathomimetic 248 (8.47) 245 (3.49) 1(3.92) 0.90 2 (0.87) 0.04

CD, celiac disease; PWAG, people who avoid gluten.
2CD vs. controls.
PPWAGs vs. controls.

with diagnosed CD, undiagnosed CD, and PWAGs did not
show any association with difficulty engaging in social
activities and difficulty functioning in the home.

Psychotropic medication use is reported in Table 5. Of
the total sample, 27.7% used any psychotropic medication,
with antidepressants the most commonly used medication
type (19.4%). Psychotropic medication was used by 27.7%
of controls compared with 29.6% of CD participants and
23.2% of PWAGs, although no statistical significance was
found. Antidepressants remained the most commonly used
medication in each group, at 19.4% in controls, 24.7% in
CD participants, and 11.7% in PWAGs, and showed no
statistically significant differences.

Discussion

Although depression has been associated with CD, there
has been an overall lack of consistency in the literature.
Before CD diagnosis, depression has been linked to gas-
trointestinal symptoms [4] or malabsorption of metabo-
lites [41-43]. After diagnosis, studies have found that CD
patients who adhere to a GFD do not suffer from
depression [30,33-35] and depression is mitigated with
stricter diet compliance and longer diet duration [27,36].
However, other studies report depression even in treated
CD [13-17], with one suggesting that depression worsens
with stricter GFD compliance [16]. Still, other studies
found a lack of correlation between depression and diet
compliance [4,17] or disease duration in CD patients [17].

In our study of a nationally representative US sample,
major depression was not more prevalent in participants
with CD compared with controls. This null finding cannot
be explained by medical treatment of depression in CD
participants as they were not more likely to use anti-
depressants. We found that both diagnosed and undiag-
nosed CD participants had similar odds of depression
compared with controls on multivariate analysis (Table 3).
These results suggest that depression, irrespective of gluten
avoidance, may not be an inherent pathophysiological
characteristic of CD. Instead, any association between
depression and CD might be related to other factors such
as the presence of gastrointestinal symptoms, feelings of
treatment burden [5], adjustment to the chronic nature of
disease, or presence of medical comorbidities. In fact, one
study found that a decreased quality of life in patients with
CD could be predicted by a long duration of symptoms
before diagnosis and the presence of psychiatric, neurolo-
gic, or gastrointestinal comorbidities [44]. Other studies
have found that the prevalence of depression in CD
patients was similar to that in patients with other chronic
diseases [14,25,31,33] and higher in patients with CD
who have comorbid autoimmune disorders [18,31].
Nevertheless, as our CD sample size is small (7=106),
with only six individuals fulfilling the criteria for major
depression, it is possible that our reported prevalence of
depression in CD may be underestimated.

To our knowledge, this is the first study to measure
depression in individuals with CD who were not aware
of their CD status when undergoing depression screening.
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As these individuals had lower odds of depression (when
only adjusted for age and sex), this raises doubts about the
benefit of mass screening for CD in patients with mental
health difficulties, especially when CD has been associated
with significant treatment burden [5] and decreased sexual
satisfaction [45]. Somewhat contrary to our finding, a UK
study found that subsequent CD diagnosis was associated
with the presence of depression and/or anxiety before
diagnosis (OR=2.5; 95% CI: 1.1-5.7) [46]. The assess-
ment of depression in that study, which was based on chart
review from general practitioners and not based on a
questionnaire, may have led to an overestimation of
depression and anxiety in their CD population. Still, more
research is needed to assess the relationship between
undiagnosed CD and depression.

Despite finding no difference between diagnosed and
undiagnosed CD in major depression, both groups repor-
ted higher rates of physical, mental, and emotional lim-
itations. This suggests that although patients with CD may
not fulfill the criteria for a diagnosis of depression, they
may still have a significant treatment burden, as has been
described [5], or difficulties coping with symptoms. Given
that both groups did not report any differences compared
with controls in terms of difficulty in social activities or
functioning in the home, the reason for their physical,
mental, and emotional limitations remains unclear.
Further investigation into other factors that may con-
tribute toward these symptoms is warranted.

In contrast to our null findings in CD patients, PWAGs
(who likely self-prescribed the GFD) [8,9] were con-
sistently less likely to be depressed compared with con-
trols. Depression [36], fatigue [36], and mood changes [36]
have been reported as presenting symptoms in individuals
with nonceliac gluten sensitivity, although the prevalence
of these symptoms has not been well studied. In addition,
the role that gluten plays in the development of depression
in this group is unclear. Although one study found that
depressive symptoms can be induced in PWAGs after
exposure to gluten [47], another study found that soma-
tization was low in PWAGs, and their depression and
anxiety ratings were similar to those of CD patients [48]. It
is possible that in our study, GFD adherence contributed
to the PWAG’s lower odds of depression, although this is
unlikely, given that the diagnosed CD group also followed
the diet and did not show lower odds of depression.
Another possibility is that GFD adherence does alleviate
depression, but any protective effect in the diagnosed CD
group may be counteracted by the burden of having a
diagnosed chronic disease.

We found no association between CD and insomnia.
Although this differs from the increased fatigue [26],
shorter sleep duration [29], and increased odds of poor
sleep [28] reported in other studies of CD, our study is the
first to investigate sleep problems among a population
with CD in the US. The role of a GFD is poorly defined,
with one study reporting improved fatigue after GFD
initiation [26] and another refuting this finding [28]. Our
study did report a slightly increased risk of sleep difficulty
in diagnosed CD, although this was not significant when
adjusted. Although it is possible that we lost significance
by overadjusting for too many variables, we decided to
present multiple models to allow for many interpretations
on the basis of various possible causal structures and to
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provide an interpretation of the size of the indirect effect if
there is any mediation occurring.

Major strengths of this study include the diagnosis of
CD using a highly sensitive and specific serologic testing
strategy and the distribution of medical questionnaires in a
large US population with an unbiased sampling method.
There are also several limitations. As diagnosed CD was
classified by participant self-report, it is possible that
individuals were mistaken in their diagnosis of CD.
However, all except two patients with diagnosed CD had a
negative tissue transglutaminase test, which, although not
entirely sensitive for recent gluten exposure, would be
expected to be positive in a larger proportion of patients if
many were not compliant. Our prevalence estimates
should be interpreted with caution in cases when the
number of individuals in a given cell is less than 20. We
also did not know participants’ duration of and adherence
to a GFD and the reasons for avoiding gluten when CD
was present, and thus could not factor these elements into
our analyses.

Conclusion

Our study found no increased risk of depression and
insomnia in participants with CD compared with a group
of nonaffected controls. PWAGs showed no difference in
insomnia compared with controls, but did show a
decreased risk of depression. To our knowledge, this study
is among the first to measure depression and insomnia in
nonceliac gluten avoiders. Our findings raise the possibility
that GFD adherence may not affect the development of
depression in patients with CD, but might decrease the risk
of depression in patients without CD who adhere to a GFD
for other reasons (PWAGs). Furthermore, our study sug-
gests that depression is not a prominent feature of
undiagnosed (and untreated) CD. Future studies should
prospectively measure the presence of psychiatric condi-
tions in patients with CD and nonceliac gluten sensitivity
before and after treatment, and explore the role of gluten
in depression.
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