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Abstract
AIM: To compare anxiety and depression levels in 
adult patients with celiac disease (CD) on a gluten-free 
diet (GFD) with controls. 

METHODS: The levels of anxiety, depression and of a 
probable anxiety or depressive disorder were assessed 
by the Hospital Anxiety and Depression Scale in 441 
adult patients with CD recruited by the German Celiac 
Society, in 235 age- and sex-matched patients with 
inflammatory bowel disease (IBD) in remission or with 
slight disease activity, and in 441 adult persons of a 
representative German general population sample (GP). 
Potential demographic (age, sex, social class, family 
status) and disease-related (latency to diagnosis, du-
ration of GFD, compliance with GFD, thyroid disease) 
predictors of anxiety and depression in CD were tested 
for by regression analyses.

RESULTS: The level of anxiety in CD patients was 
predicted (R 2 = 0.07) by female gender (P  = 0.01). 
Female sex (OR = 3.6, 95% CI: 1.3-9.4, P  = 0.01) 
was associated with a probable anxiety disorder. Liv-
ing alone (OR = 0.5, 95% CI: 0.2-0.9, P  = 0.05) was 
associated with a reduced risk of an anxiety disorder. 
The level of depression and a probable depressive dis-
order were not predicted by any of the demographic 
and medical variables tested for. The levels of anxiety 
in patients with CD (6.6 ± 3.4) and with IBD (6.9 ± 3.7) 
were higher than those of persons in the GP (4.6 ± 3.3) 
(both P  < 0.001). The levels of depression in persons 
with CD (4.2 ± 3.4), IBD (4.6 ± 3.4) and of the GP (4.2 
± 3.8) did not differ (P  = 0.3). The prevalence of a 
probable anxiety disorder in persons with CD (16.8%) 
and IBD (14.0%) was higher than that of the GP (5.7%) 
(P  < 0.001). The prevalence of a probable depressive 
disorder did not differ significantly between the three 
groups (P  = 0.1).

CONCLUSION: Anxiety in adult German female celi-
acs on a GFD is higher than in persons of the GP. Fe-
male celiacs on a GFD should be screened for anxiety.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION
Celiac disease (CD) is an autoimmune disorder which is 
precipitated, in genetically predisposed persons, by the 
ingestion of  gluten, the major storage protein of  wheat 
and similar grains. Originally considered a rare malabsorp-
tion syndrome of  childhood, CD is now recognized as a 
common condition that may be diagnosed at any age and 
that affects many organ systems. In most affected people, 
CD remains undiagnosed, although the rate of  diagnosis 
is increasing. CD occurs in adults and children at rates 
approaching 1% of  the population. The disease is recog-
nized not only throughout Europe and in countries popu-
lated by persons of  European ancestry but also in the 
Middle East, Asia, South America and North Africa[1]. The 
highest CD prevalence in the world is found in a North 
African population originally living in the Western Sahara 
with a figure of  5.6%[2]. Among adults, two to three times 
as many women have the disease as men, for unknown 
reasons. The therapy for the disease is a gluten-free diet 
(GFD); however, the response to therapy is poor in up to 
30% of  patients mainly because of  non-adherence to the 
GFD[1]. 

Along with the many gastrointestinal, nutritional and 
metabolic consequences of  CD, there have been significant 
concerns about increased rates of  psychological symptoms 
and mental disorders in celiacs (CDs)[3]. Most studies have 
been on depression[4-17]. Case series in Gastroenterologi-
cal departments[4] and case control studies in primary care 
demonstrated that depression can be a symptom of  undi-
agnosed CD[5]. Whether the levels of  depression in CDs 
under a GFD are comparable to those of  controls [general 
population (GP), other chronic somatic diseases] is under 
debate. Some studies found more depression in CDs com-
pared to controls of  the GP[6-11,13,15,17], others did not[12,14,16]. 
A few studies also explored anxiety. Some studies reported 
more anxiety in CDs compared to controls[8,13], some 
did not[7,16]. The majority of  studies were performed in 
Italy[6-11,13,17] and Scandinavia[12,15,16]. No study has been per-
formed in Germany until now. Only two studies included 
more than 200 CDs[14,15].

The data regarding potential disease-related determi-
nants of  anxiety and depression in CDs on a GFD are 
also contradictory: one Italian study found no correla-
tion between duration of, and compliance with, GFD 

and depressed mood[10], whereas another reported in-
creasingly depressed mood with the duration of  GFD[13]. 
An elevated risk of  depression in CD patients with type 
1 diabetes mellitus and autoimmune thyroiditis has been 
reported by one study for each of  these diseases[14,9]. The 
influence of  demographic factors which are associated 
with depression in the GP, such as marital status or so-
cial class index[18], were only controlled for in a minority 
of  studies[7,8,13]. Moreover, gender aspects in anxiety/
depression in CD have been considered only by a few 
studies, although Scandinavian studies found that female 
CDs reported more anxiety and depression than male 
patients[16]. These open questions on anxiety and depres-
sion in CDs on a GFD provided us with the aims of  our 
study which were: (1) to explore the potential impact of  
disease-related, demographic and gender variables on 
anxiety/depression in CDs; and (2) to compare the levels 
of  anxiety/depression and the frequency of  anxiety and 
depressive disorder in CDs with a sample of  the GP and 
with patients having another chronic somatic disease, 
with adequate large sample sizes, in a central European 
country (Germany).

MATERIALS AND METHODS
Ethics
The surveys were approved by the ethics committees 
of  the University of  Tübingen and Leipzig and of  the 
board of  physicians of  the Saarland.

Patients
CD: Within the German Celiac Health Survey of  the 
German Celiac Society DZG, a set of  questionnaires was 
sent out in May 2005 by the DZG to 1000/18 355 of  their 
members ≥ 18 years old, self-reporting a diagnosis of  
CD according to the membership directory of  the DZG, 
following consecutive postal codes 0-9. To ensure a geo-
graphically representative sample every 18th member of  
the list was contacted by a letter signed by the board of  
directors of  the DZG in which the aims of  the study were 
explained. The letter included a set of  questionnaires with 
a stamped self-addressed envelope enclosed. The patients 
were asked to give their written informed consent and to 
fill out and send back the questionnaires within four weeks. 
Patients < 18 years were not included in the study. There 
were no other primary exclusion criteria. All patients gave 
their voluntary informed consent after full written expla-
nation of  the aims of  the study, including considerations 
regarding ethics and data protection and the anonymous 
deposition of  the questionnaires[19].

Inflammatory bowel diseases: We selected inflamma-
tory bowel diseases (IBDs) (patients with IBD) for com-
parison because both diseases have similar gastrointestinal 
(abdominal pain, diarrhea) and general (fatigue) symptoms 
and disease-associated disorders (e.g. bone, skin, liver). 

Consecutive adult patients (≥ 18 years) with diag-
nosis of  Crohn’s disease or ulcerative colitis confirmed 
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by endoscopy and histology, attending three tertiary care 
centers for evaluation and/or therapy and members of  
the German’s Crohn’s Disease/Ulcerative Colitis Founda-
tion (DCCV), were invited to participate in a study on 
health-related quality of  life (HRQOL)[20]. Patients un-
able to speak German or with suspicious diagnosis and 
indeterminate colitis were excluded. Based on the hospital 
registry and medical documentation, a total of  730 adults 
were identified who had been attending the specialized 
outpatient clinic of  the Tübingen University Hospital at 
least once in the last three years with confirmed diagnosis 
of  either Crohn’s disease or ulcerative colitis. Every one 
of  these patients received a set of  questionnaires by mail 
and was asked to return it once completed. One reminder 
was sent out three weeks after initial postal contact. Forty-
five consecutive IBD patients of  the coloproctological 
outpatient department of  the Department of  General 
and Abdominal Surgery of  the University of  the Saarland 
and 23 consecutive IBD inpatients of  the Department of  
Internal Medicine I of  the Klinikum Saarbrücken were 
asked to participate in the study during regular outpa-
tient visits or during a hospital stay after admission for 
any acute complications of  their disease. Physicians were 
trained to offer instruction and help if  persons did not 
understand the meaning of  questions when needed, to 
collect the questionnaires and to record clinical data using 
standardized forms. The study took place between Janu-
ary and June, 2000. In edition 4 (2000) of  the journal of  
the German Crohn’s disease/Ulcerative Colitis Founda-
tion (DCCV) “Bauchredner”, the main topic was “Health-
related quality of  life and life satisfaction in IBD” and all 
readers suffering from IBD were invited to participate in 
our study. The DCCV is the largest patient association for 
IBD in Germany with around 15 000 members (patients, 
relatives, physicians). Seventy-six patients indicated their 
interest to the DCCV and received the set of  question-
naires by mail and were asked to return the completed set 
to the study center in Saarbrücken.

Disease activity was measured by the German Inflam-
matory Bowel Disease activity Index (GIBDICrohn’s disease 
resp. GIBDIUlcerative colitis). The GIBDI had been validated 
for the assessment of  disease activity in surveys within the 
German Competence Network Inflammatory Bowel Dis-
eases[21]. 

General German population: A representative sample 
of  the German GP was selected with the assistance of  
a demographic consulting company (USUMA, Berlin, 
Germany). The random selection was based on multi-
stage sampling with three stages (according to the typical 
random selection procedure in national surveys in Ger-
many). First, 258 sample point regions were randomly 
drawn from the last political election register, covering 
rural and urban areas from all regions in Germany. The 
second stage was a random selection of  households 
using the random route procedure (based on a start-
ing address). The third stage was a random selection of  
household respondents with the Kish selection grid. The 

sample aimed to be representative in terms of  age, gen-
der, and education for the general German population. 
The inclusion criteria for the study were age at or above 
14 and the ability to read and understand the German 
language. All subjects were visited by a study assistant 
informed about the investigation. Self-rating question-
naires were presented. The assistant waited until partici-
pants answered all questionnaires, and offered help if  
persons did not understand the meaning of  questions. 
Data collection took place in 1998[22].

Questionnaires
Medical questionnaires: In both patient surveys a self-
developed medical questionnaire assessing the history of  
the disease and therapy, current symptoms necessary to 
calculate activity scores, disease-related comorbidities and 
current medication was included. CDs were asked about 
comorbid dermatitis herpetiformis, diabetes mellitus 
type 1, autoimmune thyroiditis, autoimmune liver-biliary 
tract disease, recurrent aphtae, anemia, Addison’s disease, 
osteoporosis and duodenal carcinoma or lymphoma. 
Latency of  diagnosis was calculated by the reported 
difference of  the time between first medical assessment 
because of  CD-associated symptoms and final diagnosis.

The demographic questionnaire of  the German Com-
petence Network “Inflammatory Bowel Diseases”[21] was 
included in both patient surveys. By questions on educa-
tion, the occupational status and the available income 
were used to calculate a social index. Data of  this social 
index can be compared to a representative sample of  the 
general German population[23].

The Hospital Anxiety and Depression Scale (HADS) 
was specifically designed for the assessment of  anxiety 
and depression in patients with physical illness. With 7 
items each on a 4-point Likert scale ranging from 0 to 3, 
subscale scores for anxiety and depression can be calcu-
lated. Scores ≥ 11 on the anxiety scale are indicative of  
a probable anxiety disorder (mainly general anxiety disor-
der). Scores ≥ 11 on the depression scale are indicative 
for a probable depressive disorder[24,25]. The HADS is a 
reliable and valid psychological screening tool for anxiety 
and depressive disorder in physically ill persons[25] with a 
validated German version available[26]. 

Statistical analysis 
All statistical analyses were performed with the Statisti-
cal Package for the Social Sciences (SPSS, Release 17.0, 
Chicago 2008). One missing item of  each subscale of  
the HADS was substituted by the individual median. If  
more items were missing the patient was excluded from 
analysis.

Data derived from descriptive statistical analysis are 
presented in the form of  percentages for categorical 
variables and of  the mean and the standard deviation 
(SD) for continuous data. Categorical data were com-
pared using the χ2-test and continuous data by t-tests or 
analysis of  variance with post-hoc Bonferroni adjusted 
pairwise comparisons. In addition, anxiety and depres-
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sion scores were compared between CDs and IBDs us-
ing analysis of  covariance adjusting social class index. 

Because we were interested in assessing the possible 
impact of  demographic and medical factors on anxiety 
and depression, the anxiety and depression scores of  
the HADS served as dependent variables for a multiple 
regression analysis. Present age, family status, gender, 
social class index, latency of  diagnosis, duration of  and 
compliance with GFD and CD-associated thyroid dis-
ease were included as independent variables in a direct 
multiple regression analysis. 

In order to estimate the risk for a possible anxiety 
and depressive disorder (coded 1 = no, 2 = yes), a logis-
tic regression (all independent variables were included 
within a single step; no automated stepwise selection 
procedures were used) was performed with the same 
variables. The variables were coded as follows for the 
regression analyses: (1) Demographic variables: sex (1 
= male, 2 = female), present age (continuous), living 
in a family or partnership (1 = yes; 2 = no) and social 
class index (1 = low, 2 = middle, 3 = high); and (2) CD-
associated variables: reported latency between first medi-
cal assessments because of  CD-associated symptoms 
and final CD diagnosis (continuous), reported duration 
of  GFD (continuous), reported adherence to GFD (1 = 
rarely; 2 = sometimes; 3 = most of  the time; 4 = all of  
the time), thyroid disease (1 = no, 2 = yes), DM type 1 (1 
= no, 2 = yes).

The internal validity of  the model of  the logistic re-
gression analysis was tested by the omnibus test of  the 
model coefficient and the Hosmer-Lemeshow-test.

A prevalence of  mental disorders of  10% estimated 
by the HADS in the general German population[23] given 
a sample size of  219 for each group was calculated to 
provide 80% power to assess a 10% difference between 
CD and controls. 

Due to multiple comparisons the level of  significance 
was set to P = 0.01 for group comparisons.

RESULTS
Return rates
CD: Almost half  of  the total questionnaires (52.2%, 522 
of  1000) were returned. Since six questionnaires were 
excluded due to missing data, a total of  516 question-
naires were usable for further analyses. Of  these, 213 
(41.3%) of  the respondents indicated that the CD diag-
nosis was made by duodenal biopsy, 37 (7.2%) by sero-
logical tests (CD-specific antibodies), 34 (6.6%) by stool 
tests (transglutaminase antibodies), and 232 (45.0%) by 
duodenal biopsy plus serological tests. The 445 patients 
reporting a biopsy-proven CD were included for further 
analysis. HADS data were available from 441 patients. 
Patients who took part in the survey did not differ from 
those who did not send back the questionnaires in terms 
of  age, sex and geographical region of  Germany.

IBD: The total response rate was 63.4% (550/868). Of  

the 550 returned questionnaires, 128 were excluded from 
analysis due to colo- or ileostoma (n = 59), uncertain di-
agnosis (n = 16), impossibility of  calculation of  GIBDI 
because of  missing data (n = 51), missing HADS data (n 
= 6) or missing declaration of  consent (n = 2). Patients 
with moderate (n = 40) and severe (n = 10) disease activ-
ity were excluded from comparison. The IBD group thus 
consisted of  366 patients; 50% were females. To ensure a 
sex-matched comparison with CDs, 131 randomly select-
ed male patients were excluded from analysis. Of  the 235 
included for comparison, 138 (56.3%) patients were in re-
mission, 107 (43.7%) patients had a slight disease activity.

To check for a possible selection bias, the data of  re-
sponders were compared to the known structural data on 
all outpatients of  the Tübingen outpatient clinic (place 
of  residence, diagnosis, gender, age, duration of  disease, 
age at disease onset, number of  consultations in 2000). 
No indication of  systematic selection effect was found in 
respondents vs non-respondents. Likewise, there was no 
difference in terms of  gender and age in patients from the 
departments of  the Saarland University Clinics who did 
and did not participate. There were no significant differ-
ences in the demographic variables and HADS scores of  
the patients included in and excluded from comparison.

GP: The initial sample consisted of  2952 subjects of  
whom 2037 (69.0%, n = 1142 women) fully participated. 
Forty-five subjects < 18 years were excluded. Thus the 
GP sample consisted of  1992 adult persons. Of  these, 
441 GPs (persons of  GP) (346 women, 95 men) were 
randomly selected for comparison. There were no sig-
nificant differences in the demographic variables and 
HADS scores of  the persons included in and excluded 
from comparison.

Medical and demographic data of the celiac sample
The sample consisted of  78.5% women. The most 
frequently self-reported CD-associated diseases were 
dermatitis herpetiformis Duhring (n = 45, 9.3%) and 
autoimmune thyroiditis (n = 25, 5.6%). Type 1 diabetes 
mellitus was reported by 2 patients (0.5%). There were 
no gender differences in the demographic and medical 
variables assessed. The level of  anxiety (P = 0.0002) and 
the frequency of  a probable anxiety disorder (P = 0.01) 
were higher in female than in male CDs (Table 1).

Predictors of anxiety and depression in CD
Anxiety was significantly predicted only by female gender 
(R2 = 0.07, P = 0.01). Depression was not significantly 
predicted by any of  the medical and sociodemographic 
variables tested.

Predictors of a probable anxiety and depressive disorder
Because only in 2/8 patients with CD and diabetes melli-
tus type 1 an anxiety or depressive disorder was diagnosed, 
this variable was not entered into the regression analysis. 

Anxiety disorder: The model correctly classified 84.8% 
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of  the patients. Only female sex (OR = 3.6, 95% CI: 
1.3-9.4, P = 0.001) was associated with a probable anxiety 
disorder. Living alone (OR = 0.45, 95% CI: 0.20-0.99, P 
= 0.05) was associated with a reduced risk of  a probable 
anxiety disorder. The omnibus test of  the model coef-
ficient was significant (χ2 = 20.2, P = 0.009). The level of  
significance in the Hosmer Lemeshow test was P = 0.5 
(χ2 = 6.9) above the predefined P-value of  0.05, thus con-
firming the adequacy of  the model.

Depressive disorder: None of  the variables tested was 
significantly associated with a probable depressive disor-
der. The omnibus test of  the model coefficient was not 
significant (χ2 = 13.5, P = 0.10). 

Comparison with GP and patients with chronic IBD
In the CD sample, there were more patients of  a higher 
social class than in the IBD sample (χ2 = 14.0, P = 0.006). 
There were no differences between the samples in the 
other variables tested (Table 2). 

The level of  anxiety in CDs (6.7 ± 4.0) and IBDs (6.9 
± 3.7) was higher than that seen in GPs (4.6 ± 3.6) (all 
P < 0.001). After adjusting for social class there was no 
significant difference in the anxiety level between CDs 
and IBDs (F = 1.3, P = 0.3).

The level of  depression in CDs (4.1 ± 3.6), IBDs (4.6 
± 3.4) and GPs (4.2 ± 3.8) did not differ (P = 0.3). After 
adjusting social class index, IBDs reported higher depres-
sion than CDs (F = 3.9, P = 0.02).

The frequency of  a probable anxiety disorder was 
higher in CDs (15.4%) and IBDs (14.0%) than in GPs 

(5.7%) (all P < 0.001). There was no difference in the 
frequency of  a probable depressive disorder between the 
three groups (P = 0.1).

DISCUSSION
We assessed medical and demographic predictors of  anxi-
ety and depression in adult patients with CD and com-
pared their levels of  anxiety and depression and the fre-
quency of  an anxiety or depressive disorder with age- and 
sex-matched patients with IBD in remission or slight dis-
ease activity, and with a representative German population 
sample. Only female sex, but not medical variables such as 
duration of  and compliance with GFD, predicted anxiety. 
Depression was not predicted by any of  the medical and 
demographic variables. Anxiety, but not depression, was 
higher in CDs and IBDs than in GPs. 

Comparisons of the results with other studies
Factors associated with anxiety and depression in 
CD: Two Italian studies found no gender differences in 
anxiety and depression[10,27] whereas two Scandinavian 
studies reported lower levels of  psychological well-being 
in female CD patients[16,28]. The higher levels of  anxiety 
in German and Scandinavian women might be explained 
by general gender differences and/or CD-specific fac-
tors. Higher levels of  anxiety and frequency of  anxiety 
disorder in women have also been found in the general 
German population[22]. A higher psychosocial burden on 
female CDs because of  buying and preparing food for 
the family can be presumed[28,29]. 
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Table 1  Demographic data of the celiac disease sample with gender comparison

Variable Total sample Females Males Test-value P -value

Sex (n, %)  441 (100)  346 (78.5)    95 (21.5)
Age, mean (SD)  46.3 (15.1) 45.7 (15.0) 48.5 (15.0) Not significant
Living in partnership (n, %)   334 (76.1)  253 (73.8)    80 (84.2) Not significant
Social class index (n, %) Not significant

Lower class   26 (6.3)   18 (5.6)   7 (7.5)
Middle class   271 (65.3)  220 (68.8)  50 (53.8)
Upper class   118 (28.4)    82 (25.6)  36 (38.7)

Number of CD-associated diseases (n, %) Not significant
None   240 (55.2)  175 (51.3)   65 (69.9)
One   118 (27.1)  100 (29.3)   17 (18.3)
Two    48  (11.0)    40 (11.7)   8 (8.6)
> Two  29  (6.7)  26 (7.7)   3 (3.2)

Latency to diagnosis, yr, mean (SD)    5.6 (10.0) 5.9 (9.8)  4.9 (10.7) Not significant
Years since start of  GFD, mean (SD)  8.5 (7.7) 8.5 (7.7) 8.7 (7.7) Not significant
Compliance with GFD Not significant

 Rarely   20 (5.8)   2 (2.1)
 Sometimes    9 (2.9) 0
 Most of the time    86 (25.0)    30 (32.3)
 All of the time  229 (66.6)    61 (65.6)

Anxiety, mean (SD)    6.7 (4.09) 7.1 (4.1) 5.3 (3.5)   t = -3.7, P < 0.001
Depression, mean (SD)  4.1 (3.6) 4.3 (3.8) 3.2 (3.9) t = -2.5, P = 0.01
Probable anxiety disorder (n, %)     68 (15.4)    63 (18.2)    5 (5.2) χ2 = 9.6, P = 0.001
Probable depressive disorder (n, %)   25 (5.7)  24 (6.9)    1 (1.0) Not significant

Some discrepancies between total number of patients and absolute numbers of some variables are due to missing data. CD: Celiac disease; GFD: Gluten-
free diet.
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In contrast to findings in the GP[18,30], low social class 
index was not associated with anxiety and depression in 
CDs. In contrast to the GP[18,30], living in a family was as-
sociated in CDs with the risk of  an anxiety disorder. We 
speculate that the problems of  buying and preparing food 
in a family with CDs and non-CDs might lead to financial 
and interpersonal problems which can contribute to an 
anxiety disorder.

In line with one Italian longitudinal study[7] and one 
Italian cross-sectional study[10], we found no association 
between depressed mood and the duration of  GFD. We 
also found no association between anxiety and the dura-
tion of  GFD. This finding is not contradictory to the 
results of  longitudinal studies which reported a decrease 
of  anxiety (state) after starting a GFD[7,12]: a GFD may 
reduce psychological symptoms due to malabsorption of  
tryptophan, but may also increase psychological distress 
associated with the financial and social restrictions of  
GFD  and disease-related worries[6,31]. 

We confirm the results of  two Italian studies which 
found no association between non-compliance with GFD 
and anxiety/depression[10,13].

The limited number of  CDs with diabetes mellitus 
type 1 prohibited a comparison with an American study 
which reported a higher prevalence of  depression in CD 
patients with type 1 diabetes mellitus (5.8% of  the sample) 
compared to celiacs without type 1 diabetes mellitus[14]. 
We could not confirm a higher prevalence of  depressive 
disorders in CDs with autoimmune thyroiditis[9].

Anxiety/depression in CDs compared to controls:  
The different instruments used to assess anxiety and de-
pression do not allow a comparison of  prevalence rates 
in studies on anxiety/depression in CD. Moreover, the 
studies differed in the ways of  recruiting patients and in 
the type of  controls used. Some studies used healthy sub-
jects[6-10,13,14,17], GP[15,16] or patients with diabetes[13], IBD[6], 
irritable bowel syndrome[14] and chronic hepatitis[10] for 

controls. Despite these limitations, we can state that our 
finding that CDs are not more depressed than controls is 
in line with the results of  one American[14] and two Scan-
dinavian[11,16] studies and in contrast to the findings of  the 
Italian studies[6-11,13,17]. Our finding of  more anxiety in CDs 
compared to GP controls is in line with that of  Italian 
studies[7-9] and in contrast to Scandinavian studies[11,16]. 

Limitations of the study
Some limitations of  the study have to be considered. First, 
the study population consisted of  adult CDs recruited 
among members of  the German Celiac Society which 
may have induced a selection bias. A large hospital-based 
register of  CD patients is not available in Germany. Fur-
thermore, to our knowledge, most CDs attending tertiary 
care outpatient departments in Germany are associated 
with the German Celiac Society. Additionally, we cannot 
exclude a response bias of  CDs sending back the question-
naires. Nevertheless, the CD sample of  our study is the 
best available one in Germany. Second, we cannot exclude 
a response bias of  CD and IBD patients sending back the 
questionnaires. Third, another potential bias of  the study 
is the different approach to completing and returning the 
questionnaires. In the subsamples of  the GP and the IBD 
patients of  the departments of  Homburg/Saar and Saar-
brücken, help was offered if  persons did not understand 
the meaning of  questions and the questionnaires were re-
collected by research assistants or physicians. The question-
naires of  the celiac and IBD sample of  the department 
of  Tübingen were completed without potential external 
support and returned by mail. Fourth, all data on the his-
tory and type of  diagnosis, CD-associated diseases and on 
adherence to regimen relied solely on the participants’ self  
report. Due to data protection in this type of  survey, infor-
mation from clinical records, interviews or serological/ra-
diological tests was not available. Fifth, due to the type of  
study (postal survey) we were unable to use standardized 
psychiatric interviews for the confirmation of  a probable 
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Table 2  Comparisons of patients with celiac disease with patients with inflammatory bowel disease in remission or having slight 
disease activity and with subjects of the general population

Variable Celiac disease Inflammatory bowel disease General population Overall 
comparison 

Comparison
subgroups n  = 441 (1) n  = 235 (2) n  = 441 (3)

Sex (female) (n, %)  346 (78.5) 183 (77.9) 346 (78.5) Not significant
Age (mean, SD) 46.3 (15.1) 44.9 (12.4) 49.9 (16.8) Not significant
Social class index  (n, %) No comparable data available Not possible χ2 = 14.5

Lower  26 (6.3)  28 (11.9) P < 0.01
Middle  271 (65.3) 167 (71.1)
Upper  118 (28.4)   40 (17.0)

Living in partnership or with family (n, %)  334 (76.1) 187 (80.3) No comparable data available Not significant
Anxiety F = 45.9 1, 2 > 3

Total, mean (SD) 6.7 (4.0) 6.9 (3.7) 4.6 (3.3) P < 0.001
Depression Not significant

Total, mean (SD) 4.1 (3.6) 4.6 (3.4) 4.2 (3.8)
Probable anxiety disorder χ2 = 23.2 1, 2 > 3

Total (n, %)   68 (15.4)   33 (14.0)  25 (5.7) P < 0.001
Probable depressive disorder Not significant

Total (n, %)  25 (5.7) 12 (5.1)  38 (8.6)
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mental disorder when the critical cut-off  scores of  the 
HADS were surpassed. Furthermore, the items on anxiety 
of  the HADS cover general anxiety but not phobic symp-
toms. Therefore, our data cannot comment on the high fre-
quency of  social phobia seen in Italian patients[8]. However, 
the HADS is one of  the best screening tools available for 
anxiety and depressive disorders in patients with somatic 
diseases[25]. Finally, because of  the cross-sectional nature of  
the study the results show only associations between fac-
tors and do not allow for conclusions for causality.

In conclusion, German patients with CD on a GFD 
do not differ from the GP in levels of  depression, but 
there is a subgroup of  mainly female CDs with a prob-
able anxiety disorder. Mental disorders increase the risk of  
a reduced health-related quality of  life[31] and of  irritable 
bowel-like symptoms in CDs[32]. A screening for comorbid 
anxiety disorders in female patients with CD on a GFD by 
general practitioners and gastroenterologists is therefore 
recommended, and screening is possible by using the ultra-
brief  screening scale for anxiety and depression, PHQ-4[33]. 
The two questions on anxiety in the PHQ-4 can be directly 
asked: “Over the last two weeks, have you often been 
bothered by feeling nervous, anxious, or on edge? Over 
the last two weeks, have you often not been able to stop or 
control worrying?”
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