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ABSTRACT

Objectives: The current knowledge on the associations between coeliac disease and different skin
diseases is contradictory and the patient’s perspective on the burden of these is lacking. This study
aimed to investigate patient-reported frequency, severity and quality of life effects of skin disorders
in coeliac disease patients compared to controls and moreover to study the impacts of gluten-free
diet on these skin diseases.

Materials and methods: A study questionnaire designed for the purposes of this study and a
validated Dermatology Life Quality Index (DLQI) questionnaire were posted to 600 adult members
of the Finnish Coeliac Society and 1173 matched controls. Responses from 327 coeliac disease
patients and 382 non-coeliac controls were compared.

Results: Coeliac disease patients were shown to be at no increased risk of atopic dermatitis, acne,
rosacea, psoriasis, alopecia areata, vitiligo or chronic urticaria. The severity of these skin diseases did
not differ between study groups, but the risk for at least moderate effects on quality of life caused
by dermatological diseases was increased among those with coeliac disease. Positive response from
gluten-free diet was most commonly experienced by coeliac disease patients with atopic dermatitis.
Conclusions: Even though the risk for skin diseases was shown not to be increased among coeliac
disease patients, there is still an increased burden related to experienced skin symptoms among
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these patients, which non-dermatologists treating coeliac disease patients should acknowledge.

Introduction

Coeliac disease is an autoimmune disorder triggered by dietary
gluten intake in genetically predisposed individuals, causing
villous atrophy in the small bowel and autoantibody response
to tissue transglutaminase (TG2) [1]. The classic symptoms of
coeliac disease are gastrointestinal, but extremely heteroge-
nous extraintestinal symptoms have become increasingly more
common [2]. Dermatitis herpetiformis (DH) is an itchy, blister-
ing skin disease and the most common and well-characterized
extraintestinal manifestation of coeliac disease [3,4], currently
affecting approximately 13% of coeliac disease patients [5,6].
Coeliac disease may also be virtually asymptomatic, and
therefore at-risk groups, such as first-degree relatives of
patients and those affected with diseases associated with
coeliac disease, are screened [1]. Type 1 diabetes mellitus and
thyroid diseases are autoimmune diseases strongly linked to
coeliac disease [7,8]. In addition to these systemic autoim-
mune disorders, coeliac disease has less convincingly been
associated with autoimmune skin diseases such as alopecia
areata and vitiligo [9,10]. Studies have moreover linked coe-
liac disease to several other skin diseases such as psoriasis,

atopic dermatitis, chronic urticaria and acne [11-15]. However,
the current data are contradictory as other studies have
reported no association between coeliac disease and, for
example, alopecia areata, chronic urticaria and vitiligo [16-18].

The treatment for all phenotypes of coeliac disease is a
lifelong gluten free diet (GFD), resulting in mucosal healing
and normalizing antibody levels, as well as resolution of clin-
ical symptoms [1,3]. Additionally, strict dietary adherence
decreases the risk of coeliac disease complications, most
importantly the risk of lymphoma development [19]. The
impact of GFD on the associated diseases is less certain. As
regards skin disorders linked to coeliac disease, the role of
GFD is particularly inconclusive and only scarcely studied, but
there are studies reporting positive effects of GFD on psoria-
sis and alopecia areata [20-24] while in other studies no such
positive effect could be demonstrated [25-27].

In addition to current knowledge on the linkage of coeliac
disease and different skin diseases being insufficient and
somewhat conflicting, there is an obvious lack of studies
addressing the patient perspective on skin diseases in associ-
ation with coeliac disease. Hence, this questionnaire study
aimed to investigate patient-reported frequency, severity and
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quality of life effects of skin diseases in patients with coeliac
disease and in controls. We moreover aimed to study the
impacts of GFD on these skin diseases as experienced by
coeliac disease patients.

Materials and methods
Patients and study protocol

The study patients were collected in co-operation with the
Finnish Coeliac Society, a national patient organization pro-
viding information and advice for its members, amounting to
over 21,000. After diagnosis, approximately 70% of all patients
with coeliac disease in Finland join the Finnish Coeliac
Society, and also individuals without coeliac disease, for
example family members of coeliac disease patients, may join
the society.

In this study, questionnaires (see in more detail below)
were sent to 600 members of the Finnish Coeliac Society
who were at least 18years old and had joined the society
1.5-3.5 years earlier. Patient recruitment of the same type
has been used in our previous studies [28]. This above men-
tioned timeframe for joining the society was chosen to
increase the likelihood that the individuals would be able to
recall whether they had been diagnosed with skin diseases
before or after coeliac disease and could also estimate the
effect of GFD on their skin symptoms. For each society mem-
ber, two controls matched for age (+2 years), sex and place
of residence were selected from the Finnish Digital and
Population Data Services Agency, which maintains the
Population Information System containing personal data
about Finnish citizens and foreign citizens in Finland on a
permanent or temporary basis.

The questionnaires were posted to the Finnish Coeliac
Society members in April 2019 and to the controls in May
2019. As not all society members could be matched, the final
number of questionnaires posted to controls was 1173. A
reminder was sent to non-respondents 2 weeks later. Of
those responding, all subjects under 18 years of age were
excluded. Also, those without a reliable coeliac disease or DH
diagnosis were excluded from the coeliac disease study
group, and those diagnosed with coeliac disease or DH from
the non-coeliac control group (see in more detail below). The
study protocol conforms to the ethical guidelines of the 1975
Declaration of Helsinki and was approved by the regional
Ethics Committee of Tampere University Hospital (R18180). All
study participants gave their written informed consent.

Questionnaires

Two questionnaires were posted to the study subjects, a
study questionnaire designed for the purposes of this study
by coeliac disease/DH specialized dermatologists and a vali-
dated Dermatology Life Quality Index (DLQI) questionnaire
[29]. The study questionnaire posted to Coeliac Society mem-
bers contained questions confirming coeliac disease or DH
diagnosis similarly as in previous studies [28,30]; there were
questions whether the person had been diagnosed with

coeliac disease, DH, or neither, about the year of coeliac dis-
ease/DH diagnosis and clinical symptoms at the time of the
diagnosis. The questionnaire posted to controls likewise
included a question whether they had been diagnosed with
coeliac disease, DH or neither. Also, in both questionnaires
there were open-ended questions and questions with multi-
ple response options about sociodemographic and life-style
characteristics, long-term illnesses and medications used.
Height and weight were also elicited and body mass index
(BMI) was calculated from these. The questionnaires included
individual questions about the year of diagnosis, severity and
treatment of allergies, psoriasis, atopic dermatitis, chronic
urticaria, acne, rosacea, alopecia areata and vitiligo. The
severity of each disease was evaluated by the respondents as
mild, moderate or severe and the treatment for each disease
was elicited through open-ended questions. Presence of
other possible skin diseases was also enquired as well as skin
diseases in family members. The questionnaire posted to the
members of the Finnish Coeliac Society included additional
questions about their current adherence to GFD. Dietary
adherence was estimated as strict, lapses less than once a
month, lapses one to five times a month, lapses once a week
or more often, or no adherence at all. Additionally, the effect
of GFD on allergies and skin diseases was elicited from those
diagnosed before coeliac disease/DH with response options:
complete recovery, partial response, no impact at all, or
deteriorating.

The DLQI questionnaire was used to evaluate the quality
of life associated with dermatological diseases. It has ten
items and six different sections concerning: symptoms and
feelings, daily activities, leisure, work and school, personal
relationships and treatment unit. Each question is scored on
a four-point Likert scale (0-3), total score ranging 0-30.
Higher score indicates worse quality of life. More specifically,
scores of 0 — 1 are interpreted as no effect on patient’s life,
2-5 small effect, 6-10 moderate effect, 11-20 very large
effect and 21-30 extremely large effect on patient’s life [29].

Statistical analysis

Quantitative data were expressed as numbers of subjects and
percentages, or as medians and ranges. To assess statistical dif-
ferences between patients with coeliac disease and non-coeliac
controls, chi-square, Fisher’s exact and Mann-Whitney U tests
were used. DH and all other coeliac disease phenotypes were
also separately compared to non-coeliac controls. When differ-
ent treatment modalities for skin diseases were compared
between study groups, only the most commonly reported skin
diseases, atopic dermatitis and acne, were analyzed further,
and in these analyses, the different treatments were catego-
rized as: no treatment, topical treatment, phototherapy and
systemic treatment. Moreover, coeliac disease patients report-
ing alleviation of skin disease during GFD were compared to
those reporting no alleviation only in the skin disease group
where GFD response was most evident.

A p value less than 0.05 was considered statistically sig-
nificant. Odds ratios (ORs) and 95% confidence intervals (Cl)
were calculated using binary logistic regression analysis.



In the logistic regression for ‘any skin disease, diagnosis of
psoriasis, atopic dermatitis, chronic urticaria, acne, rosacea,
alopecia areata, vitiligo, as well as other skin diseases listed
separately were all included. All statistical analyses were con-
ducted using SPSS version 28 (IBM, Armonk, NY: IBM Corp.).

Results
Coeliac disease patients and non-coeliac controls

Among members of the Finnish Coeliac Society, the response
rate was 60% (359 out of 600 responded). Altogether 32
patients were excluded: five for being under 18years of age,
26 for not having coeliac disease or DH or with unreliable
diagnosis, and one had died. Thus, the coeliac disease study
group consisted of 327 patients, of whom 22 were diagnosed
with DH. Of the controls, 33% (389 out of 1173) responded.
Five were excluded for having coeliac disease, one for having
DH, and one for not confirming no diagnosis of coeliac dis-
ease or DH. Finally, the non-coeliac control group consisted
of 382 subjects. Due to the lower response rate among con-
trols, all statistical analyses comparing coeliac disease and
non-coeliac control groups were performed without matching.

The gender or age of the study groups did not differ sta-
tistically significantly, as 77% of the coeliac disease and 79%
of the non-coeliac controls were females and the respective
median ages at the time of the study were 55 and 57 (Table
1). At the time of study, there were no differences in the
other background data either, except among coeliac disease
patients use of over-the-counter medications was more com-
mon than among non-coeliac controls (p = 0.001) and
non-coeliac controls were more commonly current smokers
(p = 0.037).

Median age at coeliac disease diagnosis among coeliac
disease patients was 48 (range 1-82) years, and in 45% of
the patients, coeliac disease was suspected due to gastroin-
testinal symptoms. In 6% the patients’ skin symptoms were
the reason to suspect coeliac disease, and 9% of those
with other primary symptoms reported having also suf-
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extraintestinal symptoms were the main reason for coeliac
disease suspicion in 26% of the patients and 12% were diag-
nosed due to screening of at-risk groups. At the time of the
study, 99% of the coeliac disease patients reported follow-
ing GFD and the median duration was three (range 1-48)
years. Dietary adherence was strict in 81% of the patients
with data available (257 out of 317); 16% reported having
lapses in their diet less than once per month, 2% lapses in
the diet at least one to five times a month, 1% lapses at least
once a week and one patient (0.3%) reported eating normal
gluten-containing diet.

Skin disorders in coeliac disease patients and
non-coeliac controls

In both study groups, 35% of the patients had a diagnosis of
a skin disease, atopic dermatitis being the most common dis-
ease reported by both study groups, followed by acne (Table
2). Compared to non-coeliac controls, patients with coeliac
disease were not at increased risk for any skin disease, atopic
dermatitis, acne, rosacea, psoriasis, alopecia areata, vitiligo or
chronic urticaria. Nor were any differences detected in the
prevalence of these skin diseases between the study groups
when females and males and age groups <50 and >50 years
of age (data not shown) were analyzed separately. When DH
and all other coeliac disease phenotypes were compared sep-
arately to non-coeliac controls, DH patients were shown to
have increased risks for rosacea and alopecia areata, but
other significant differences were not detected (Supplementary
Table 1).

Median age at the time of atopic dermatitis diagnosis was
7 years in patients with coeliac disease and 8 years in
non-coeliac controls (p = 0.519), the corresponding ages of
acne diagnosis being 17 and 15 (p = 0.186), of rosacea 47
and 44 (p = 0.635), of psoriasis 55 and 24 (p = 0.115), of
alopecia areata 34 and 17 (p = 0.201) and of vitiligo 26 and
17years (p=0.630). Regarding severity of each skin disease,
no statistically significant differences were detected between
coeliac disease and non-coeliac controls (Supplementary

fered from some type of skin symptoms at diagnosis. Other Table 2). Further, when treatment options for atopic
Table 1. Demographic and background data on coeliac disease patients and non-coeliac controls at the time of the study.
CD patients
n=327° Non-CD controls n=382

n % n % p Value
Age, median (range) 55 18-86 57 19-84 0.064
Females 252 77 303 79 0.468
Diabetes® 26 8 26 7 0.560
Thyroid disease 53 16 45 12 0.089
Cerebrovascular disease 12 4 8 2 0.207
Coronary heart disease 10 3 6 2 0.184
Hypercholesterolemia 57 17 76 20 0.402
Cancer* 25 8 32 8 0.730
Number of long-term illnesses, median (range) 1 0-9 1 0-9 0.145
Number of prescription medication used, median (range) 1 0-20 1 0-13 0.229
Number of over-the-counter medications used, median (range) 1 0-10 0 0-13 0.001
Current smoker 23 7 44 12 0.037
BMI, median (range), kg/m? 25 18-43 26 17-64 0.228
Family history of skin diseases 121 37 123 32 0.153

CD: coeliac disease; BMI: body mass index.

3ncluding 22 patients diagnosed with dermatitis herpetiformis.
bDiabetes type | and II.

‘Including all cancer types reported by the patient, also skin cancers.
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Table 2. Odds Ratios and 95% confidence intervals for reported skin diseases in coeliac disease patients compared to
non-coeliac controls and skin disease frequencies reported in previous studies.

Previously
CD patients Non-CD controls reported frequencies

n=327 % n=382 % OR 95% Cl %
Any skin disease? 113 35 132 35 1.0 0.7-1.4 43 [31]
Atopic dermatitis 45 14 49 13 1.1 0.7-1.7 25—

30 [32]

Acne 27 8 34 9 0.9 0.5-1.6 9 [33]
Rosacea 17 5 18 5 1.1 0.6-2.2 5.5 [34]
Psoriasis 13 4 11 3 14 0.6-3.2 1.5-3.9 [31,35]
Alopecia areata 7 2 5 1 1.6 0.5-5.2 5.1 [31]
Vitiligo 7 2 7 2 12 0.4-34 0.5-2 [36]
Chronic urticaria 5 2 12 3 0.5 0.2-14 1.0 [31]

CD: coeliac disease; OR: odds ratio; Cl: confidence interval.

aIncluding skin diseases listed in the table and all others reported by the study patients.

Table 3. Changes in the severity of skin disease after initiation of gluten-free
diet in coeliac disease patients?.

Improvement®

Number of CD patients n %
Atopic dermatitis 41 23 56
Acne 23 8 35
Rosacea 12 6 50
Psoriasis 1" 3 27
Alopecia areata 7 3 43
Vitiligo 6 0 0
Chronic urticaria 5 2 40

CD: coeliac disease.

3ncluding only patients diagnosed with skin diseases before coeliac disease
diagnosis.

bPatients reporting partial or complete response in skin symptoms during
gluten-free diet.

dermatitis and acne, two of the most commonly reported
skin diseases, were compared between the study groups, no
statistically significant differences were detected (p = 0.069
and p = 0.588, respectively). For any skin disease, use of top-
ical corticosteroids or emollients likewise did not differ
between the groups as in both groups 6% used topical cor-
ticosteroids and 47% emollients at the time of the study.

Risk for any allergy was not shown to be increased among
coeliac disease patients compared to non-coeliac controls
(OR 1.0, 95% CI 0.7-1.4). In both study groups, allergies were
diagnosed in 31% of the patients (p = 0.972), the most com-
mon allergy in both groups being pollen allergy, reported by
67% of patients with coeliac disease and 56% of non-coeliac
controls (p = 0.095). Contact allergy was reported in 14% and
18% in the respective groups (p = 0.447).

Out of 709 coeliac and non-coeliac respondents, 659
completed the DLQI questionnaire, 79% being females.
Altogether, 9% (25 out of 275) of the patients with coeliac
disease had a DLQI score =6 indicating at least moderate
effect on life quality compared to 5% (19 out of 362) of the
non-coeliac controls (p = 0.004). When patients with DH
were analyzed separately from the patients with other coe-
liac disease phenotypes, DLQI score =6 was found in 23% (5
out of 22) of the patients with DH. Among all coeliac disease
patients, the likelihood of having DLQI score =6 was
increased (OR 2.03, 95% Cl 1.12-3.68), but when DH and
other phenotypes of coeliac disease were analyzed sepa-
rately, DLQI score =6 was statistically significantly more likely
to be increased among DH patients (OR 531, 95% CI

1.77-15.93) and borderline increase was detected among
patients with other coeliac disease phenotypes (OR 1.81,
95% Cl 0.97-3.35).

Effects of gluten-free diet in skin diseases in coeliac
disease patients

When the effect of GFD on skin diseases was analyzed among
coeliac disease patients diagnosed with a skin disease prior
to coeliac disease, 56% of those with atopic dermatitis
reported alleviation of their skin symptoms due to the diet
(Table 3). When these patients were compared to patients
experiencing no positive effect of GFD on atopic dermatitis,
they reported suffering from some type of skin symptoms at
the time of coeliac disease diagnosis more often (p = 0.051),
but no other differences were detected in the demographic
or background data. In addition, 50% of the patients with
rosacea and 43% of those with alopecia areata reported alle-
viation of skin symptoms after initiation of GFD, but among
those with vitiligo none reported benefitting from the diet.

Discussion

This study investigating patient-reported prevalence and
severity of skin diseases did not find increased risk for atopic
dermatitis, acne, rosacea, psoriasis, alopecia areata, vitiligo,
chronic urticaria or any skin disease among patients with
coeliac disease. Moreover, from the patient perspective, the
severity of all of these skin diseases was found not to differ
between coeliac disease patients and non-coeliac controls.
Surprisingly, quality of life effects of dermatological diseases
were more notable among patients with coeliac disease, and
the effect was related especially, but not solely, to DH, a
cutaneous phenotype of coeliac disease.

In large, register-based studies coeliac disease patients
have previously been shown to be at 1.6-1.7-fold risk for
psoriasis [12,14,15], at three-fold risk for atopic dermatitis [37]
and at 1.5-1.9 increased risk for any kind of urticaria as well
as for chronic urticaria [12,15]. Associations between coeliac
disease and alopecia areata and vitiligo have mostly been
established in studies with limited numbers of patients or
studies lacking controls [16,18,38]. Overall, the existing evi-
dence on associations between coeliac disease and skin dis-
eases has been based on highly heterogenous study cohorts



or registers without diagnosis verification. Moreover, some
associations have been based on studies demonstrating
higher prevalence of coeliac disease among patients with
specific skin diseases [39-42] and the diagnosis of coeliac
disease has not been biopsy proven in all studies, at times
even relying on non-specific antigliadin antibodies [16,24,43].
Moreover, as DH rash is not always easy to recognize, it may
be that in some cohorts there are individuals with skin symp-
toms related to DH but misdiagnosed, for example, as atopic
dermatitis. In Finland the prevalence of DH is the highest
thus far reported [5], thereby decreasing the possibility of
undiagnosed DH in our study cohort, which could at least
partly explain the detected lack of increased risk for other
skin diseases among patients with coeliac disease. We addi-
tionally emphasize that some earlier studies corroborate our
current results showing that coeliac disease is not associated,
for example, with chronic urticaria, vitiligo, alopecia areata or
allergies [16-18,371.

In this study, the prevalence of skin diseases in coeliac dis-
ease patients and controls did not differ even when females
and males were analyzed separately. Likewise, differences
were not detected when analyses were performed in age
groups <50 and >50years of age. There is a previous study
reporting that only females with chronic urticaria are at
increased risk for coeliac disease [39], while another study
has demonstrated an increased risk for coeliac diseases in
females, but not males, with rosacea [40]. However, the
effects of age or gender on the prevalence of different skin
diseases in patients with coeliac disease have so far been
scarcely studied. In this study, DH and all other phenotypes
of coeliac disease were also analyzed separately in terms of
skin disease frequencies, since DH patients could be more
aware of their skin symptoms and are treated by dermatolo-
gists more likely diagnosing also other skin diseases. The risks
for rosacea and alopecia areata were shown to be increased
among those with DH, but for those with other coeliac dis-
ease phenotypes, risks remained unchanged. However, due
to low number of DH patients in the study, the results con-
cerning DH subgroup remain unreliable. This issue neverthe-
less warrants further investigation, since disease associations
between DH and coeliac disease patients have been shown
to differ [44], and the risk of bullous pemphigoid, for exam-
ple, has been shown to be 22-fold in DH and only two-fold
in coeliac disease [45].

The median age when skin diseases where diagnosed did
not differ statistically significantly between patients with coe-
liac disease and non-coeliac controls. However, psoriasis in
particular was diagnosed at an older age among coeliac dis-
ease patients, but the number of patients was undoubtedly
too low for this analysis. This issue, as the severity of skin
diseases between coeliac disease patients and non-coeliac
controls should be further investigated as evidence is largely
lacking. However, in this study, patient-reported severity of
skin diseases was shown to be comparable between coeliac
disease patients and non-coeliac controls in all skin diseases
investigated. Likewise, the treatment modalities used for the
respective skin diseases did not differ significantly between
the groups, thereby supporting the finding of similar skin
disease severities. Somewhat surprisingly, coeliac disease
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patients were found to be at increased risk of experiencing
at least a moderate effect on their dermatological quality of
life. The risk was increased especially among patients with
DH, and most likely largely explained by the patient inclusion
criteria and somewhat short duration of GFD as the skin
symptoms of DH are known to often resolve relatively slowly
[46], and as in our earlier study quality of life of long-term
treated DH patients was shown not to differ from controls
[47]. Nonetheless, even coeliac disease patients seemed to be
at increased risk of their skin disease impairing their quality
of life at least moderately. This implies that patients with coe-
liac disease experience more skin-related problems than
non-coeliac controls, but this study could not find the reason
for this.

In this study, GFD seemed to particularly alleviate symp-
toms of atopic dermatitis in patients with coeliac disease,
especially in those reporting some type of skin symptoms
before coeliac disease diagnosis. The possibility therefore
undoubtedly exists that these symptoms were indeed
coeliac-related skin symptoms, such as DH, in sporadic cases,
but most likely does not offer an explanation for the majority
of these patients. For other skin diseases the impact of GFD
was not quite as evident or was even totally absent. This
dietary impact has been studied in particular in psoriasis and
alopecia areata, but the results have been inconsistent and
population sizes rather limited [23,25,27,48]. Consequently,
more research is needed on the effects of GFD in skin dis-
eases occurring in patients with coeliac disease, and, given
the results of this study, particularly focusing on atopic
dermatitis.

A notable strength of this study is that it investigated skin
diseases from the patient perspective; such subjective infor-
mation cannot be collected from registers. A further strength
is that the study was conducted in a country with high clin-
ical prevalence of both DH and coeliac disease an also with
good GFD adherence rates [5,49,50]. Additionally, in this
study all severities, from mild to severe, of each skin disease
could be investigated since the data was not based, for
example, on hospital records. On the other hand, all diagno-
ses as well as the severities of skin diseases and the effects
of GFD on them were patient reported and not verified from
patient records. However, we highlight that the risk for false
diagnosis concerns register-studies as well, as diagnostic
codes can be entered in the registers already when the dis-
ease is suspected or alternatively, without adequate disease
confirmation. Moreover, since this was a questionnaire study,
there is a possibility of selection bias, especially among con-
trols with lower response rate. It is conceivable that
non-coeliac subjects with diagnosed skin diseases were more
likely to respond to the questionnaire study, which may have
affected the results of this study. However, we emphasize
that the frequencies of various skin diseases in this study
were largely congruent with the generally known ones (Table
2) [31-36], thus notable over representation was not detected
among controls.

In conclusion, in this patient perspective questionnaire
study no association between coeliac disease and studied
skin diseases could be established. Considering earlier, large
register-based studies demonstrating such connections, more
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clinical studies with undisputable diagnoses of both coeliac
disease and skin diseases are needed. However, this study
showed that coeliac disease patients are at increased risk of
their skin disease affecting their quality of life at least mod-
erately, and this seems not to be explained solely by skin
symptoms related to DH. Therefore, even though further evi-
dence is needed before coeliac disease patients should be
routinely investigated for skin diseases or vice versa, general
practitioners and gastroenterologists treating coeliac disease
patients should be more aware of the possibility of dermato-
logical concerns and referral to a dermatologist for further
examination should be considered.
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