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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 (x? = 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.
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Ansiedade e fatores associados durante o
confinamento pandémico por COVID-19 numa
populacao adulta de marroquinos com doenca
celiaca

Palavras Chave
Doenca celiaca - COVID-19 - Contencao - Ansiedade

Resumo

Introducdo: O confinamento generalizado devido a pan-
demia de COVID-19 foi instaurado pelas autoridades mar-
roquinas no inicio de 2020 para preservar a saude dos ci-
dadaos. O confinamento e a pandemia determinaram
efeitos psicologicos na populagao, incluindo ansiedade. A
doenca celiaca (CeD), uma doenca crénica caracterizada
por alteracdes inflamatérias intestinais, tem sido associa-
da a disturbios emocionais em adultos. Assim, os pacien-
tes com CeD podem sofrer de ansiedade ou sofrer ainda
mais desta condicdo, como consequéncia da situacdo
concomitante. O objetivo deste estudo foi avaliar a ansie-
dade relacionada ao COVID-19 numa amostra de adultos
com CeD em comparagdo com um grupo saudavel em-
parelhado. Método: Doentes com CeD (103) e um grupo
saudavel emparelhado (101) responderam através da in-
ternet a um questiondrio sobre ansiedade relacionada
com o confinamento devido a COVID-19. A ansiedade foi
avaliada com o State and Trait Anxiety Inventory (teste
STAIl: y1 para ansiedade-estado e y2 para ansiedade-tra-
¢0). Resultados: A ansiedade-estado esteve presente em
65,3% dos CeD e 41,6% do grupo de comparacao e a dife-
renca foi estatisticamente significativa. As mulheres com
CeD referem maiores niveis de ansiedade-estado do que
seus pares no grupo de comparacao (t=3,23; p=0,002) e
foi encontrada correlacdo significativa entre boa adesao
a DSG e menos ansiedade-estado (r = 0,31; p = 0,002).
61,8% dos participantes com CeD achavam que estavam
em maior risco de contaminagao por COVID-19, eram
principalmente mulheres (x* = 7,66, p < 0,006) e apresen-
taram um score médio de ansiedade-estado significativa-
mente maior do que seus pares que ndo expressaram es-
ses pensamentos (t = 2,93; p = 0,004). Além disso, 41,5%
dos participantes com CeD tinham ansiedade como traco
contra 26,7% no grupo de comparacao e a diferenca entre
os dois grupos foi estatisticamente significativa. Con-
clusdo: Os resultados desta investigacao permitem com-
preender melhor os efeitos pandémicos relacionados
com a saude em pacientes com doenca celiaca. Demon-
stra que a COVID-19 e o confinamento relacionado ti-

164 Port ] Public Health 2022;40:163-171
DOI: 10.1159/000528164

veram um sério impacto no equilibrio psicolégico desses
pacientes, piorando a sua ansiedade. Os resultados desta-
caram também a necessidade de melhorar o atendimento
psicolégico dos pacientes com CeD, principalmente con-
siderando o uso da telemedicina durante a actual pan-
demia para suporte a sua saude 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-
calillness [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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Table 1. Sociodemographic and clinical

characteristics of respondents Characteristics of participants CeD, n (%) Comparison group  p value
(CG), n (%)

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.

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

Anxiety during COVID-19 Confinement
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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
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Table 2. State and trait anxiety among
CeD and healthy participants and relative

statistical comparison (p)

Anxiety CeD Comparison group CeD vs.
(CG) 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 39.4049.02 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.

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 ¢ test. The x* 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
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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 (x> = 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) (¢ = 3.35; p < 0.001).
By gender, CeD women had higher state anxiety mean
score than the comparison group (¢ = 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%) (x* = 9.46; p = 0.002). The STAI-Y2 ex-
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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 pl % State p2
anxiety anxiety
scores scores

1 - How much are you worried about your contaminationby ~ Notatall 126 4433 ns. 8.1 235 0.02 n.s.
the COVID-19 virus? A little 22.1 405 293 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’ Notatall 16.7 41.12 0.03 8.1 3537 ns. n.s.
contamination by the COVID-19 virus? A little 18.9 4157 14.1 38.42

Moderate 31.1 44.46 394 38.30

Much 333 4512 384 40.36
3 — How much are you worried about losing support in case Notatall 46.2 4372 ns. 65.4 3588 ns. 0.01
of your contamination by the COVID-19 virus? A little 24.7 44.00 17.8 38.77

Moderate 183 46.30 8.9 38.98

Much 10.8 50.93 7.9 -
4 - How much are you worried about your professional Notatall 30.3 4059 ns. 43.6 3593 0.04 0.008
stability due to the pandemic? 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 Notatall 29.0 4281 ns. 34.0 36.26 ns. 0.01
due to the pandemic? Alittle 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 Notatall 83 4137 ns. 40.0 35.97 0.001 0.001
of gluten-free food (food in general for the controls) during A little 27.1  43.60 27.0 40.44
the pandemic? Moderate 27.1 43.42 29.0 40.62

Much 37.5 4845 4.0 61.00
7 — How much are you worried about your health with the Notatall 163 36.66 n.s. 31.0 35.09 0.001 0.001
postponed medical consulting? Alittle 21.7 4736 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? Notatall 10.8 4233 0.001 22.8 3439 0.001 0.001

A little 24.7 37.95 337 35.85

Moderate 333 45.40 28.7 44.00

Much 312 51.34 14.9 45.44
9 — How much is your physical activity compromised by the Notatall 84  39.75 0.007 18.8 33.57 0.01 n.s.
lockdown? Alittle 29.5 4296 20.8 38.00

Moderate 28.4 43.74 337 41.14

Much 33.7 5039 26.7 42.32
10 - How much is your compliance to the GFD compromised  Notatall 19.6 39.29 ns. _ _ _ _
by the pandemic? A little 18.5 46.52 _ _

Moderate 33.7 48.86 _ _

Much 283 4450 _ _
Anxiety during COVID-19 Confinement Port J Public Health 2022;40:163-171 167
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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) (x* = 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 (x* = 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 (x* = 12.127; p <
0.02), and also were the difficult life conditions associated
with the urban origin of participants (x* = 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 (x* = 13.23; p < 0.04) and the worries about the
professional stability were associated with the urban ori-
gin of the participants (x* = 8.98; p < 0.02). Sleep was also
more affected among CeD participants than controls (x?
= 11.45; p = 0.01) and women were more affected than
men (x*> = 10.50; p < 0.01). The preoccupations about
health related to postponed medical consulting were
more expressed among CeD than controls (x* = 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
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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 (x* = 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 (¢ =
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-

Anxiety during COVID-19 Confinement
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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.
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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.
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