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Abstract
Introduction: The widespread lockdown due to the CO-
VID-19 pandemic was insured by Moroccan authorities in 
early 2020 to preserve the health of citizens. The lockdown 
and the pandemic imposed psychological effects on the 
population including anxiety. Celiac disease (CeD), a chronic 
disease among the most common inflammatory intestinal 
disorders, has been linked to adult emotional disturbances. 
Hence, CeD patients may suffer from anxiety or increase this 
condition due to the concomitant situation. The objective of 
this study was to assess COVID-19-related anxiety in a sam-
ple of adults with CeD in comparison with a matched healthy 
group. Method: CeD patients (103) and matched healthy 
group (101) were investigated using a web-based COVID-19 
and related lockdown anxiety survey. Anxiety was assessed 
with the State and Trait Anxiety Inventory (STAI test: Y1 for 
state anxiety and Y2 for trait anxiety). Results: State anxiety 
was present among 65.3% of CeD and 41.6% of the compar-
ison group, and the difference was statistically significant. 

CeD women suffered more from state anxiety than their 
compeers in the comparison group (t = 3.23; p = 0.002), and 
a significant correlation between good compliance to GFD 
and less state anxiety was found among CeD patients (r = 
0.31; p = 0.002). 61.8% of CeD participants thought they were 
at higher risk of contamination by COVID-19, and they were 
mostly women (χ2 = 7.66, p < 0.006) and had significantly 
higher state anxiety mean scores than their compatriots who 
did not express these thoughts (t = 2.93; p = 0.004). Addition-
ally, 41.5% of CeD participants had anxiety as a trait against 
26.7% in the comparison group and the difference between 
the two groups was statistically significant. Conclusion: Re-
sults of this survey allow a better understanding of the 
health-related pandemic effects on Moroccan CeD patients. 
It demonstrates that COVID-19 and related lockdowns had a 
serious impact on the psychological balance of these pa-
tients by increasing their anxiety. The survey results under-
lined the need to improve the psychological care of CeD pa-
tients notably by considering remote medical visits during 
this ongoing pandemic to provide mental health support.

© 2023 The Author(s). Published by S. Karger AG, Basel 
on behalf of NOVA National School of Public Health
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Ansiedade e fatores associados durante o 
confinamento pandémico por COVID-19 numa 
população adulta de marroquinos com doença 
celíaca

Palavras Chave
Doença celíaca · COVID-19 · Contenção · Ansiedade

Resumo
Introdução: O confinamento generalizado devido à pan-
demia de COVID-19 foi instaurado pelas autoridades mar-
roquinas no início de 2020 para preservar a saúde dos ci-
dadãos. O confinamento e a pandemia determinaram 
efeitos psicológicos na população, incluindo ansiedade. A 
doença celíaca (CeD), uma doença crónica caracterizada 
por alterações inflamatórias intestinais, tem sido associa-
da a distúrbios emocionais em adultos. Assim, os pacien-
tes com CeD podem sofrer de ansiedade ou sofrer ainda 
mais desta condição, como consequência da situação 
concomitante. O objetivo deste estudo foi avaliar a ansie-
dade relacionada ao COVID-19 numa amostra de adultos 
com CeD em comparação com um grupo saudável em-
parelhado. Método: Doentes com CeD (103) e um grupo 
saudável emparelhado (101) responderam através da in-
ternet a um questionário sobre ansiedade relacionada 
com o confinamento devido à COVID-19. A ansiedade foi 
avaliada com o State and Trait Anxiety Inventory (teste 
STAI: y1 para ansiedade-estado e y2 para ansiedade-tra-
ço). Resultados: A ansiedade-estado esteve presente em 
65,3% dos CeD e 41,6% do grupo de comparação e a dife-
rença foi estatisticamente significativa. As mulheres com 
CeD referem maiores níveis de ansiedade-estado do que 
seus pares no grupo de comparação (t = 3,23; p = 0,002) e 
foi encontrada correlação significativa entre boa adesão 
à DSG e menos ansiedade-estado (r = 0,31; p = 0,002). 
61,8% dos participantes com CeD achavam que estavam 
em maior risco de contaminação por COVID-19, eram 
principalmente mulheres (χ2 = 7,66, p < 0,006) e apresen-
taram um score médio de ansiedade-estado significativa-
mente maior do que seus pares que não expressaram es-
ses pensamentos (t = 2,93; p = 0,004). Além disso, 41,5% 
dos participantes com CeD tinham ansiedade como traço 
contra 26,7% no grupo de comparação e a diferença entre 
os dois grupos foi estatisticamente significativa. Con-
clusão: Os resultados desta investigação permitem com-
preender melhor os efeitos pandémicos relacionados 
com a saúde em pacientes com doença celíaca. Demon-
stra que a COVID-19 e o confinamento relacionado ti-

veram um sério impacto no equilíbrio psicológico desses 
pacientes, piorando a sua ansiedade. Os resultados desta-
caram também a necessidade de melhorar o atendimento 
psicológico dos pacientes com CeD, principalmente con-
siderando o uso da telemedicina durante a actual pan-
demia para suporte à sua saúde mental.

© 2023 The Author(s). Published by S. Karger AG, Basel 
on behalf of NOVA National School of Public Health

Introduction

The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) responsible for coronavirus disease 2019 
(COVID-19) was declared a pandemic in March 2020 [1], 
and thus, lockdown measures have been widely used to 
control and prevent virus transmission in pandemic re-
gions [2–3]. COVID-19 was first reported in Morocco on 
March 2, 2020. The Moroccan authorities, for preventing 
the spread of the pandemic and preserving the health and 
safety of citizens, have decided to declare a “state of health 
emergency,” and as a crisis governance measure, a lock-
down was imposed on the whole country from March 2 
until 20 May 2020 [4]. Although the measures exhibited 
their effect on infection prevention and control worldwide 
[2], the widespread lockdown inevitably imposed psycho-
logical effects on populations [5], particularly anxiety [6].

Psychiatric disorders are often linked with chronic medi-
cal illness [7–8]. In fact, the diagnosis of a chronic disease can 
affect self-confidence, reduce one’s quality of life [9], and 
cause uncertainty [10], anxiety symptoms, and depression 
symptoms [11], because the consequences of the new situa-
tion can disrupt the individual’s overall emotional balance 
[12]. Hence, numerous reports have described emotional 
disturbances in adult celiac disease (CeD) [13–14]. CeD is a 
chronic immune-mediated disorder triggered by the inges-
tion of gluten that appears in genetically predisposed patients 
[15]. The name gluten is applied to a collective set of proteins 
for storage that are found in grains of wheat, barley, and rye 
[16]. The disease occurs in adults and children at rates ap-
proaching 1% of the population in many countries [17].

In fact, ingestion of these foods causes serious and per-
manent damage that can lead to the atrophy of the small 
intestine villi if the disorder is not diagnosed quickly, and 
adequate therapy did not start [18]. Consequently, the 
main treatment for CeD is lifelong adherence to a gluten-
free diet (GFD) [17]. Following a GFD not only helps re-
verse intestinal injury, normalize nutrient absorption, 
and relieve symptoms [19] but also reduces the risk of 
serious future complications, including osteoporosis, 
malignancy, and fertility difficulties [20].
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CeD has been associated with certain infections in pre-
vious studies [19–20], like an increased risk of hospital 
admission for influenza [21] and of community-acquired 
pneumonia in CeD-unvaccinated subjects compared to 
controls. Recently, immune-mediated gastrointestinal 
diseases have been associated with SARS-CoV-2 infec-
tion and its complications [22–23].

Being at high risk of infection in addition to emotion-
al disturbances by the concomitant presence of chronic 
disease [13–24], CeD patients may suffer from anxiety or 
increase this condition [9–24], because of the COVID-19 
widespread lockdown. Moreover, CeD patients might 
also fear the lack of gluten-free food [24]. Accordingly, 
this study aimed to assess COVID-19-related anxiety in a 
sample of adults with CeD in comparison with a matched 
healthy group.

Methods

Population and Data Collection
In this cross-sectional study, conducted between April 15 and 

May 15, 2020, we invited CeD patients and a matched healthy 
group to complete a web-based COVID-19 and related lockdown 
anxiety survey. We received 103 and 101 responses (from CeD pa-
tients and the comparison group, respectively), matching our in-
clusion criteria. Exclusion criteria for CeD patients were the pres-
ence of other diseases or disorders than CeD, consumption of psy-
chotropic drugs, and secondary causes of villous atrophy. 
Consequently, participants were Moroccan adults, aged between 

18 and 59 years, those with CeD were diagnosed according to in-
ternational criteria [25] and followed a GFD, while the comparison 
group consisted of healthy asymptomatic individuals, not diag-
nosed, or treated for any disease and not pursuing a specific diet. 
The questionnaire was administered online after participants filled 
out consent for the collection, handling, and storage of data, which 
were included in the presentation of the questionnaire. The aver-
age time to complete the protocol was approximately 15 min.

General Information
Data about demographic and clinical features, including gen-

der, age, area of residence (urban or rural), age of CeD diagnosis, 
and severity perception of the disease (on a scale of 0 to 10 with 0 
being not severe at all and 10 extremely severe), and adherence to 
GFD for CeD participants were recorded.

COVID-19 and Related Lockdown Questionnaire
The web survey included 13 multiple-choice questions aiming 

to evaluate the perception of the COVID-19 pandemic and related 
lockdowns. We asked if participants are worried about contracting 
the disease, if their sleep and physical activity are compromised 
because of the lockdown, if the CeD patients believe they are at an 
increased risk of contracting COVID-19 when compared to the 
general population, and if they are worried about their health with 
the postponed medical consulting. We also asked participants 
whether they are worried about the possible shortage of food in 
general and of gluten-free products for CeD participants, and 
whether this affected their adherence to the GFD.

Anxiety Measure
Anxiety was assessed with the State and Trait Anxiety Inven-

tory (STAI test), made up of 2 axes (Y1 for state anxiety and Y2 for 
trait anxiety), both consisting of 20 multiple-choice items; each 

Characteristics of participants CeD, n (%) Comparison group 
(CG), n (%)

p value

Gender n.s.
Males 23 (22.3) 34 (33.7)
Females 80 (77.7) 67 (66.3)

Area of residence n.s.
Urban 91 (88.3) 87 (86.2)
Rural 12 (11.7) 14 (13.8)

Mean age 29.01±8.46 29.30±8.92 n.s.
Mean age of diagnosis 20.35±11.39
Mean duration of the disease 8.61±10.05

Compliance to GFD
Bad 6 (5.8)
Average 18 (17.5)
Good 57 (55.3)
Perfect 22 (21.4)

Severity of the disease
Slight (<5) 49 (47.6)
Average (5–7) 27 (26.2)
Severe (≥8) 27 (26.2)

n.s., not significant.

Table 1. Sociodemographic and clinical 
characteristics of respondents



Boutahar/Ihbour/Hadi/Kaoutar/Chetoui/
El Kardoudi/Najimi/Chigr

Port J Public Health 2022;40:163–171166
DOI: 10.1159/000528164

item has a score from 1 to 4 so that the total score of the two axes 
can range from 20 to 80 [26]. The State Anxiety Scale, State-Trait 
Anxiety Inventory 1 (STAI-Y1) (S-Anxiety), evaluates the current 
state of anxiety, asking how respondents feel “right now,” using 
items that measure subjective feelings of apprehension, tension, 
nervousness, worry, and activation/arousal of the autonomic ner-
vous system. The Trait Anxiety Scale, State-Trait Anxiety Inven-
tory 2 (STAI-Y2) (T-Anxiety), evaluates relatively stable aspects of 
“anxiety proneness,” including general states of calmness, confi-
dence, and security [27]. This test was selected on the basis of its 
simplicity, validity, and reliability [26], and also because it was 
used in studies evaluating anxiety and distinguishing “state” anxi-
ety from “trait” anxiety in patients with gastrointestinal diseases 
[28–30]. The subjects evaluated were grouped as not anxious, anx-
ious, and high anxious, according to Spielberger et al. [26] and 
Weinstein [31].

Statistical Analysis
Continuous variables were presented as means with standard 

deviations and proportions for categorical variables. Numerical 
variables were analyzed using the Student t test. The χ2 test was 
used to assess statistical significance between qualitative variables.

Relations between study variables were evaluated using bivari-
ate analysis with Pearson or Spearman (rho) coefficient for skewed 
data with a two-tailed p < 0.05 indicating statistical significance. 
Statistical analysis was performed using Statistical Package for So-
cial Sciences (version 19.0, SPSS, Inc.) software.

Results

First, we displayed the sociodemographic and clinical 
characteristics of the participants (Table 1). The majority 
were resident in an urban area (88.3% of CeD patients and 
86.1% of the comparison group) and were women (77.7% 
of CeD patients and 66.3% of the comparison group), and 
their mean age at the time of the survey was 29.01 ± 8.46 

years for CeD participants (ranging from 18 to 55 years 
old) and 29.30 ± 8.92 for comparison group members 
(ranging from 18 to 59 years old). We found no differ-
ences in sex, age, and residence between the two groups.

The mean age of diagnosis of CeD in our sample was 
20.35 ± 11.39 years with extremes going from 1 to 50 
years, the mean duration of the disease was 8.61 ± 10.05 
years ranging from 3 months to 41 years, and the person-
al reported compliance to GFD was mostly good. The 
mean score of the severity perception of the disease on a 
scale of ten was 5.09 ± 3.02 with extremes ranging from 0 
to 10 and with a percentage of 12.5% of CeD participants 
perceiving the severity of their disease at its highest (score 
10).

In our study, data analysis revealed, according to the 
index of internal consistency, that both STAI test scales 
had a good reliability (Cronbach alpha = 0.91 for STAI-
Y1 and Cronbach alpha = 0.88 for STAI-Y2). The evalu-
ation of anxiety (Table 2) revealed that state anxiety (Y1) 
was present among 65.3% of CeD and 41.6% of compari-
son group members (χ2 = 11.02; p < 0.001).

The mean score in the state anxiety test (Y1) among 
CeD participants was higher than among the comparison 
group (45.29 ± 12 vs. 39.48 ±11.94) (t = 3.35; p < 0.001). 
By gender, CeD women had higher state anxiety mean 
score than the comparison group (t = 3.23; p = 0.002), 
while no significant difference was reported among males 
in the two groups (t = 0.30; p = 0.76) (Table 2).

Furthermore, very high state anxiety scores (defined as 
scores >55 for women and scores >48 for males) were 
found among CeD patients more than among controls 
(41.1% vs. 20.8%) (χ2 = 9.46; p = 0.002). The STAI-Y2 ex-

Anxiety CeD Comparison group 
(CG)

CeD vs. 
CG (p)

State anxiety (Y1)
Total (mean scores) 45.29±12.30 39.48±11.95 0.001

Females (mean scores) 46.94±11.99 40.40±12.15 0.002
Males (mean scores) 37.31±11.79 37.19±11.32 n.s.

Anxious, n (%) 67 (65.3) 44 (41.6) 0.001
Very anxious, n (%) 42 (41.1) 21 (20.8) 0.002

Trait anxiety (Y2)
Total (mean scores) 45.08±9.88 39.40±9.02 0.001

Females (mean scores) 46.34±9.06 40.31±9.30 0.001
Males (mean scores) 39.94±11.49 37.61±8.30 n.s.

Anxious, n (%) 42 (41.5) 27 (26.7) 0.03
Very anxious, n (%) 10 (9.5) 3 (2.9) n.s.

n.s., not significant.

Table 2. State and trait anxiety among 
CeD and healthy participants and relative 
statistical comparison (p)
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Table 3. Perceived COVID-19 pandemic and effects on state anxiety among CeD patients and comparison group

CeD Controls p3

% State 
anxiety 
scores

p1 % State 
anxiety 
scores

p2

1 – How much are you worried about your contamination by 
the COVID-19 virus?

Not at all 12.6 44.33  n.s. 8.1 23.5 0.02 n.s.
A little 22.1 40.5 29.3 37.72
Moderate 49.5 46.54 48.5 39.89
Much 15.8 48.53 14.1 42.51

2 – How much are you worried about your loved ones’ 
contamination by the COVID-19 virus?

Not at all 16.7 41.12 0.03 8.1 35.37 n.s. n.s.
A little 18.9 41.57 14.1 38.42
Moderate 31.1 44.46 39.4 38.30
Much 33.3 45.12 38.4 40.36

3 – How much are you worried about losing support in case 
of your contamination by the COVID-19 virus?

Not at all 46.2 43.72 n.s. 65.4 35.88 n.s. 0.01
A little 24.7 44.00 17.8 38.77
Moderate 18.3 46.30 8.9 38.98
Much 10.8 50.93 7.9 –

4 – How much are you worried about your professional 
stability due to the pandemic?

Not at all 30.3 40.59 n.s. 43.6 35.93 0.04 0.008
A little 19.1 51.73 18.8 46.31
Moderate 25.8 41.00 29.7 38.34
Much 24.7 50.61 7.9 47.50

5 – How much are you worried about your financial stability 
due to the pandemic?

Not at all 29.0 42.81 n.s. 34.0 36.26 n.s. 0.01
A little 15.0 46.24 26.0 43.00
Moderate 28.0 45.56 30.0 36.8
Much 28.0 48.20 10.0 46.70

6 – How much are you worried about the possible shortness 
of gluten-free food (food in general for the controls) during 
the pandemic?

Not at all 8.3 41.37 n.s. 40.0 35.97 0.001 0.001
A little 27.1 43.60 27.0 40.44
Moderate 27.1 43.42 29.0 40.62
Much 37.5 48.45 4.0 61.00

7 – How much are you worried about your health with the 
postponed medical consulting?

Not at all 16.3 36.66 n.s. 31.0 35.09 0.001 0.001
A little 21.7 47.36 30.0 40.40
Moderate 34.8 43.28 26.0 40.26
Much 27.2 49.08 13.0 45.07

8 – How much is your sleep troubled during the lockdown? Not at all 10.8 42.33 0.001 22.8 34.39 0.001 0.001
A little 24.7 37.95 33.7 35.85
Moderate 33.3 45.40 28.7 44.00
Much 31.2 51.34 14.9 45.44

9 – How much is your physical activity compromised by the 
lockdown?

Not at all 8.4 39.75 0.007 18.8 33.57 0.01 n.s.
A little 29.5 42.96 20.8 38.00
Moderate 28.4 43.74 33.7 41.14
Much 33.7 50.39 26.7 42.32

10 – How much is your compliance to the GFD compromised 
by the pandemic?

Not at all 19.6 39.29 n.s. _ _ _ _
A little 18.5 46.52 _ _
Moderate 33.7 48.86 _ _
Much 28.3 44.50 _ _
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ploring trait anxiety showed that 41.5% of CeD partici-
pants were having anxiety as a trait against 26.7% of con-
trols (Table 2) (χ2 = 4.73; p = 0.03).

CeD group had a significantly higher mean score at 
STAI-Y2 than the comparison group (45.08 ± 9.88 and 
39.40 ± 9.02, respectively) (t = 4.15; p < 0.001), and simi-
lar to state anxiety, CeD women had higher mean score 
on STAI-Y2 than their compatriots on the comparison 
group (t = 2.32; p < 0.001). Very high trait anxiety scores 
(defined as >61 for women and scores >51 for males) were 
reported among 9.50% of CeDs against 2.97% of the com-
parison group (χ2 = 3.60; p > 0.05).

Interestingly, trait anxiety was present among partici-
pants diagnosed with CeD for a mean period of 6.27 years, 
while the ones having no trait anxiety were diagnosed for 
more than 10 years (t = 2.07; p = 0.04). Also, we found an 
association between age and state anxiety scores, as older 
participants had higher state anxiety scores while for anx-
iety as a trait, scores decreased with age declaring more 
trait anxiety among younger participants.

The findings of the web survey in relation to the CO-
VID-19 pandemic and related lockdown reported no sig-
nificant differences between the CeD group and the com-
parison group concerning the respect for confinement 
(79.4% and 85.1%, respectively) and perceived life condi-
tions (normal in 53.9% and 61.4% of cases and difficult in 
24.5% and 18.8% of cases, respectively). Among the CeD 
group, the respect for confinement was associated with 
high perceived severity of the disease (χ2 = 12.127; p < 
0.02), and also were the difficult life conditions associated 
with the urban origin of participants (χ2 = 6.57; p < 0.03).

Concerning participant worries about contamination, 
consequences of the pandemic, and the lockdown, and 
CeD group generally expressed more worries than the 
comparison group (Table  3). Thus, among the CeD 
group, the worries about shortness in gluten-free prod-
ucts were associated with high perceived severity of the 
disease (χ2 = 13.23; p < 0.04) and the worries about the 
professional stability were associated with the urban ori-
gin of the participants (χ2 = 8.98; p < 0.02). Sleep was also 
more affected among CeD participants than controls (χ2 
= 11.45; p = 0.01) and women were more affected than 
men (χ2 = 10.50; p < 0.01). The preoccupations about 
health related to postponed medical consulting were 
more expressed among CeD than controls (χ2 = 11.66; p 
= 0.009).

The analysis of the effect of the COVID-19 pandemic 
and related lockdown on state anxiety among CeD pa-
tients in comparison with members of the comparison 
group showed in addition to what is reported in Table 3 

a significant correlation between difficult life conditions 
and state anxiety in both CeD patients (r = 0.29; p = 0.004) 
and controls (r = 0.43; p < 0.001), between high scores at 
STAI-Y1 and high perceived severity of the disease among 
CeD group (r = 0.24; p = 0.007), as well as between good 
compliance to GFD and less state anxiety (r = 0.31; p = 
0.002). To the question “do you think that you are at high-
er risk of coronavirus 19 infection because you have 
CeD?” 61.8% of CeD participants (mostly women) 
thought they were (χ2 = 7.66; p < 0.006). The participants 
who thought they were at higher risk of contamination 
had significantly higher state anxiety mean scores than 
their compatriots who did not express these thoughts (t = 
2.93; p = 0.004). While as a response to the question “do 
you think you are at lower risk of coronavirus 19 infection 
because you do not suffer from a chronic disease?” 62.4% 
of controls thought they were not, with no difference be-
tween the two genders and no significant association with 
state anxiety (t = 0.17; p = 0.87).

Discussion

In this first study on the effect of COVID-19 pan-
demic and related lockdown on CeD patients compared 
to the normal population from Morocco, we found that 
this critical situation had a deep influence on CeD pa-
tients. One of the findings of our study was the presence 
of state anxiety among 65.3% of CeD and 41.6% of the 
comparison group. The mean scores in the state anxiety 
test (Y1) among CeD participants were higher than 
among controls (45.29 ± 12 vs. 39.48 ± 11.94) and wom-
en were more affected than men. Although this may be 
due to the high number of women in the study sample, 
the number of men in the sample is still representative 
(around 25%) which could reflect a gender difference in 
anxiety [32].

In fact, state anxiety expresses the psychological and 
physiological transient reactions that are directly related 
to adverse conditions at a certain moment [27]. During 
the current COVID-19 pandemic and related lockdown, 
limitations to free moving, uncertainty, and fear of facing 
the advances of viral infections, lack of physical activity, 
technological capacities required to access food, remote 
working, and confinement are fundamental factors shap-
ing the mental health deterioration of the general popula-
tion during the pandemic [33]. Kontoangelos et al. [34] 
reviewed the psychological effects of the COVID-19 pan-
demic and described that children, older people, and 
those with underlying health conditions are likely to feel 
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worried, anxious, and fearful, which can be extremely 
frightening.

In the same spirit, in a recent study conducted among 
a group of Turkish CeDs, patients’ state anxiety index was 
40.7 ± 7.9, based on the STAI scale, and all patients were 
evaluated as mildly anxious [35]. The greater worry in 
older people and females in our study is in line with a re-
cent Chinese study [36]. The study reported that the fe-
male gender is associated with a greater psychological im-
pact of the outbreak and higher levels of stress, anxiety, 
and depression [36]. In the same spirit, another study also 
reported that the COVID-19 pandemic has impacted a 
proportion of patients with CeD, in particular, women 
and older people [24].

The other relevant finding in our study was that anxi-
ety as a trait was present among 41.5% of CeD partici-
pants against 26.7% of controls and that the difference 
between the two groups was statistically significant. Con-
versely to state anxiety, the term trait anxiety refers to a 
personality trait and describes individual differences re-
lated to a propensity toward current state anxiety. There-
fore, trait anxiety is comparatively stable over time, and it 
is considered to be a significant characteristic of patients 
with anxiety disorders because they have higher persis-
tent anxiety than healthy individuals [27].

Our results are joining several studies that have dem-
onstrated the presence of anxiety and depression in peo-
ple with CeD [12–37]. A recent systematic review and 
meta-analysis assessing celiac patients in nonpandemic 
conditions [38] reported anxiety (OR 6.03, 95% CI: 2.22–
16.35; p < 0.0001) was higher in celiac patients compared 
with the general population. Associations between de-
pression and anxiety are apparent as a result of the psy-
chological and social implications of CeD comprising so-
cial isolation, avoiding going out because of the risk of 
contamination, having to always declare the condition 
among friends and colleagues, and having to explain the 
diagnosis of CD as opposed to a life choice of GFD, etc. 
[14–39].

In our study, we also reported that good compliance to 
GFD was correlated with less state anxiety. This was in 
line with previous studies affirming that adherence to 
GFD correlates with lower anxiety [12] and that associa-
tions between mental health indicators and adherence to 
GFD were strong [40]. An Italian study also demonstrat-
ed that the improving psychological well-being of pa-
tients was associated with improved self-reported adher-
ence to GFD [41]. In fact, adherence to a GFD is largely 
accepted to be challenging; it requires motivation, knowl-
edge, and modification of behaviors. GF dietary adher-

ence can be influenced by many factors including symp-
toms of ingestion of gluten, knowledge of GF foods, un-
derstanding of food labels, cost and availability of GF 
foods, and membership in a coeliac society [41].

Another result depicted in the present investigation 
revealed that 61.8% of participants thought they were at 
higher risk of contracting COVID-19 infection as they 
had CeD. The participants who thought they were at 
higher risk of contamination had significantly higher 
state anxiety mean scores than their compatriots who did 
not express these thoughts. This result is in contrast with 
the results of Siniscalchi et al. [24] who found that the 
majority of respondents to their study did not report feel-
ing more vulnerable to COVID-19 due to their CeD. This 
discrepancy may be explained by the lack of medical ad-
vice and sharing of scientific updates in our context the 
opposite of the cited study that implemented the use of 
telemedicine.

In fact, there is still doubt whether the presence of any 
immunological disorder is a risk factor for COVID-19. A 
large study performed with 10,737 CeD patients from Ar-
gentina, Australia, Canada, Italy, Mexico, New Zealand, 
Spain, Uruguay, and the USA during the pandemic 
showed that CeD patients have similar chances of con-
tracting SARS-CoV-2, and it is unnecessary to take addi-
tional care to prevent exposure aside from the recom-
mendations to the general population [42]. In addition, a 
cohort study conducted in Sweden with 40,963 CeD indi-
viduals showed that they were neither at increased risk of 
hospitalization for COVID-19 than the control ones nor 
at high risk for severe disease outcomes and mortality 
[43].

Limitations
Our study involves only a few number of patients; 

however, it should be kept in mind that diagnosed CeD is 
not a very common disorder and thus the possibility to 
have a high number of patients can be reached only in the 
case of large multicenter studies. The small number of 
patients involved in our study did not allow us to analyze 
data on state anxiety controlling for trait anxiety and thus 
better attribute anxiety in celiac patients to the situation 
experienced during the pandemic. Also, the sample of 
this study, as other ones realized among CeD patients, is 
formed mainly by women, making it difficult to explain 
whether sex is a relevant variable in the analysis and also 
the female predominance of systemic autoimmune dis-
eases might accentuate this difficulty.



Boutahar/Ihbour/Hadi/Kaoutar/Chetoui/
El Kardoudi/Najimi/Chigr

Port J Public Health 2022;40:163–171170
DOI: 10.1159/000528164

References
 1 CDC COVID-19 Response Team. Coronavi-

rus disease 2019 in children, United States, 
February 12–April 2, 2020. MMWR Morb 
Mortal Wkly Rep. 2020; 69(14): 422–6.

 2 Lau H, Khosrawipour V, Kocbach P, Mikola-
jczyk A, Schubert J, Bania J, et al. The positive 
impact of lockdown in Wuhan on containing 
the COVID-19 outbreak in China. J Travel 
Med. 2020; 27(3): taaa037.

 3 Peto J, Alwan NA, Godfrey KM, Burgess RA, 
Hunter DJ, Riboli E, et al. Universal weekly 
testing as the UK COVID-19 lockdown exit 
strategy. Lancet. 2020; 395(10234): 1420–1.

 4 Otmani A, Benchrif A, Tahri M, Bounakhla 
M, Chakir E M, El Bouch M, et al. Impact of 
COVID-19 lockdown on PM10, SO2 and 
NO2 concentrations in Salé City (Morocco). 
Sci Total Environ. 2020; 735: 139541.

 5 Rubin G J, Wessely S. The psychological ef-
fects of quarantining a city. BMJ. 2020; 368: 

m313.
 6 Zheng L, Miao M, Lim J, Li M, Nie S, Zhang 

X. Is lockdown bad for social anxiety in CO-
VID-19 regions? A national study in the SOR 
perspective. Int J Environ Res Public Health. 
2020; 17(12): 4561.

 7 Østergaard SD, Foldager L. The association 
between physical illness and major depressive 
episode in general practice. Acta Psychiatr 
Scand. 2011; 123(4): 290–6.

 8 Katon W, Lin E H B, Kroenke K. The associa-
tion of depression and anxiety with medical 
symptom burden in patients with chronic 
medical illness. Gen Hosp Psychiatry. 2007; 

29(2): 147–55.
 9 Barberis N, Cernaro V, Costa S, Montalto G, 

Lucisano S, Larcan R, Buemi M. The relation-
ship between coping, emotion regulation, and 
quality of life of patients on dialysis. Int J Psy-
chiatry Med. 2017; 52(2): 111–23.

10 Giammanco MD, Gitto L, Barberis N, San-
toro D. Adaptation of the Mishel Uncertain-
ty of Illness Scale (MUIS) for chronic pa-
tients in Italy. J Eval Clin Pract. 2015; 21(4): 

649–55.
11 Barberis N, Costa S, Gitto L, Larcan R, Buemi 

M, Santoro D. Role of emotional intelligence 
as a mediating factor between uncertainty and 
anxiety hospital in chronic renal patients. Ill-
ness Crisis &  Loss. 2019; 27(2): 71–86.

12 Barberis N, Quattropani MC, Cuzzocrea F. Re-
lationship between motivation, adherence to 

diet, anxiety symptoms, depression symptoms 
and quality of life in individuals with celiac dis-
ease. J Psychosom Res. 2019; 124: 109787.

13 Ciacci C. The happy Scandinavian celiac 
world. Dig Liver Dis. 2006; 38(3): 181–2.

14 Ludvigsson J F, Reutfors J, Ösby U, Ekbom A, 
Montgomery SM. Coeliac disease and risk of 
mood disorders:  a general population-based 
cohort study. J Affect Disord. 2007; 99(1–3): 

117–26.
15 Lauret E, Rodrigo L. Celiac disease and auto-

immune-associated conditions. Biomed Res 
Int. 2013; 2013: 127589.

16 Shewry PR, Tatham AS, Kasarda DD. Cereal 
proteins and coeliac disease. In:  Marsh MN, 
editor. Coeliac disease. Oxford, UK:  Blackwell 
Scientific Publications;  1992. p. 305–348.

17 Green PHR, Cellier C. Celiac disease. N Engl 
J Med. 2007; 357(17): 1731–43.

18 Levy J, Bernstein L, Silber N. Celiac disease:  
an immune dysregulation syndrome. Curr 
Probl Pediatr Adolesc Health Care. 2014; 

44(11): 324–7.
19 Ludvigsson JF, Olén O, Bell M, Ekbom A, 

Montgomery SM. Coeliac disease and risk of 
sepsis. Gut. 2008; 57(8): 1074–80.

Conclusion

The results of this survey allow a better understanding 
of the health-related pandemic effects on people with the 
CeD living in Morocco. It demonstrates that COVID-19 
and related lockdowns had a serious impact on the psy-
chological balance of these patients by increasing their 
state of anxiety. It also indicates that trait anxiety is criti-
cally present among CeD patients. The survey results un-
derlined the need to encourage the psychological care of 
CeD patients in order to help manage their anxiety in ad-
dition to considering remote medical visits during this 
ongoing pandemic to provide mental health support.

Statement of Ethics

Written approval was obtained from the Sultan Moulay Sli-
mane University before the initiation of this study with the num-
ber of FST/LGB/2020/15; MAR.2020-SEPT.2020. All procedures 
performed in studies involving human participants were in accor-
dance with the ethical standards of the institutional research com-
mittee and with the 1964 Helsinki Declaration and its later amend-
ments or comparable ethical standards. Informed consent was ob-
tained from all individual participants. All data were confidential 
and protected at all stages of the study.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors.

Author Contributions

Boutahar Kaltoum: participation in the design of the study, 
analysis and interpretation of the data, and writing of the article. 
Ihbour Said: participation in the design of the study, analysis and 
interpretation of the data, and contribution to the writing of the 
article. Hadi Karima: obtaining the data, participating in the inter-
pretation of the results, and reviewing the content of the article. 
Kaoutar Kamal: obtaining data and reviewing the content of the 
article. Chetoui Ahmed and El Kardoudi Abdslam: obtaining data 
and reviewing the content of the article. Najimi Mohamed and 
Chigr Fatiha: design of the study protocol and critical review of the 
intellectual content of the article.

Data Availability Statement

The data that support the findings of this study are available on 
request from the corresponding author. The data are not publicly 
available due to privacy or ethical restrictions.



Anxiety during COVID-19 Confinement 
in Adult Celiac Disease

171Port J Public Health 2022;40:163–171
DOI: 10.1159/000528164

20 Lebwohl B, Nobel YR, Green P H R, Blaser 
MJ, Ludvigsson JF. Risk of clostridium diffi-
cile infection in patients with celiac disease:  a 
population-based study. Am J Gastroenterol. 
2017; 112(12): 1878–1884.

21 Mårild K, Fredlund H, Ludvigsson JF. In-
creased risk of hospital admission for influ-
enza in patients with celiac disease:  a nation-
wide cohort study in Sweden. Am J Gastroen-
terol. 2010; 105(11): 2465–73.

22 Bezzio C, Saibeni S, Variola A, Allocca M, 
Massari A, Gerardi V, et al. Outcomes of CO-
VID-19 in 79 patients with IBD in Italy:  an 
IG-IBD study. Gut. 2020; 69(7): 1213–7.

23 Lukin DJ, Kumar A, Hajifathalian K, Sharaiha 
RZ, Scherl EJ, Longman RS, et al. Baseline dis-
ease activity and steroid therapy stratify risk 
of COVID-19 in patients with inflammatory 
bowel disease. Gastroenterology. 2020; 159(4): 

1541–1544.e2.
24 Siniscalchi M, Zingone F, Savarino EV, 

D’Odorico A, Ciacci C. COVID-19 pandemic 
perception in adults with celiac disease:  an 
impulse to implement the use of telemedicine. 
Dig Liver Dis. 2020; 52(10): 1071–5.

25 Bai JC, Fried M, Corazza GR, Schuppan D, 
Farthing M, Catassi C, et al. World Gastroen-
terology Organisation global guidelines on 
celiac disease. J Clin Gastroenterol. 2013; 

47(2): 121–6.
26 Spielberg CD, Gorsuch RL, Lushene RE. 

Manual for the State-Trait Anxiety Inventory. 
Palo Alto, CA:  Consulting Psychologist Press;  
1983.

27 Leal PC, Goes TC, da Silva LCF, Teixeira-Sil-
va F. Trait vs. state anxiety in different threat-
ening situations. Trends Psychiatry Psycho-
ther. 2017; 39(3): 147–57.

28 Addolorato G., Capristo E, Ghittoni G, Valeri 
C, Masciana R, Ancona C, et al. Anxiety but not 

depression decreases in coeliac patients after 
one-year gluten-free diet:  a longitudinal study. 
Scand J Gastroenterol. 2001; 36(5): 502–6.

29 Addolorato G, De Lorenzi G, Abenavoli L, 
Leggio L, Capristo E, Gasbarrini G. Psycho-
logical support counselling improves gluten-
free diet compliance in coeliac patients with 
affective disorders. Aliment Pharmacol Ther. 
2004; 20(7): 777–82.

30 Addolorato G, Mirijello A, D’Angelo C, Leg-
gio L, Ferrulli A, Abenavoli L, et al. State and 
trait anxiety and depression in patients affect-
ed by gastrointestinal diseases:  psychometric 
evaluation of 1641 patients referred to an in-
ternal medicine outpatient setting. Int J Clin 
Pract. 2008; 62(7): 1063–9.

31 Weinstein AM. Visual ERPs evidence for en-
hanced processing of threatening informa-
tion in anxious university students. Biol Psy-
chiatry. 1995; 37(12): 847–58.

32 McLean CP, Asnaani A, Litz BT, Hofmann 
SG. Gender differences in anxiety disorders:  
prevalence, course of illness, comorbidity and 
burden of illness. J Psychiatr Res. 2011; 45(8): 

1027–35.
33 Choi EPH, Hui BPH, Wan EYF. Depression 

and anxiety in Hong Kong during COVID-19. 
Int J Environ Res Public Health. 2020; 17(10): 

3740.
34 Kontoangelos K, Economou M, Papageor-

giou C. Mental health effects of COVID-19 
pandemia:  a review of clinical and psycholog-
ical traits. Psychiatry Investig. 2020; 17(6): 

491–505.
35 Gokden Y, Hot S, Adas M, Ogutmen Koc D, 

Atak S, Hot AB. Celiac disease and CO-
VID-19 pandemic:  should we worry?. Acta 
Gastroenterol Belg. 2020; 83(4): 517–25.

36 Liu D, Ren Y, Yan F, Li Y, Xu X, Yu X, et al. 
Psychological impact and predisposing fac-

tors of the coronavirus disease 2019 (CO-
VID-19) pandemic on general public in Chi-
na. 2020. The Lancet Psychiatry [Preprint]. 
Available at:  https: //papers.ssrn.com/sol3/
papers.cfm?abstract_id=3551415.

37 Zingone F, Swift GL, Card TR, Sanders DS, Lud-
vigsson JF, Bai JC. Psychological morbidity of 
celiac disease:  a review of the literature. United 
European Gastroenterol J. 2015; 3(2): 136–45.

38 Clappison E, Hadjivassiliou M, Zis P. Psychi-
atric manifestations of coeliac disease, a sys-
tematic review and meta-analysis. Nutrients. 
2020; 12(1): 142.

39 Joelson AM, Geller MG, Zylberberg HM, 
Green P H R, Lebwohl B. The effect of de-
pressive symptoms on the association be-
tween gluten-free diet adherence and symp-
toms in celiac disease:  analysis of a patient 
powered research network. Nutrients. 2018; 

10(5): 538.
40 Bascuñán KA, Rodríguez JM, Osben C, 

Fernández A, Sepúlveda C, Araya M. Pan-
demic effects and gluten-free diet:  an adher-
ence and mental health problem. Nutrients. 
2021; 13(6): 1822.

41 Muhammad H, Reeves S, Ishaq S, Mayberry 
JF, Jeanes YM. Telephone clinic improves 
gluten-free dietary adherence in adults with 
coeliac disease:  sustained at 6 months. Front-
line Gastroenterol. 2021; 12(7): 586–592.

42 Zhen J, Stefanolo JP, Temprano M d l P, Te-
desco S, Seiler C, Caminero AF, et al. The risk 
of contracting COVID-19 is not increased in 
patients with celiac disease. Clin Gastroenter-
ol Hepatol. 2021; 19(2): 391–393.

43 Lebwohl B, Larsson E, Söderling J, Roelstraete 
B, Murray JA, Green PHR, et al. Risk of severe 
COVID-19 in patients with celiac disease:  a 
population-based cohort study. Clin Epide-
miol. 2021; 13: 121–30.


