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ABSTRACT
Background: Previous studies have examined the quality of life of patients with coeliac disease. There is a lack of under-

standing about potential changes in emotional responses and life challenges after diagnosis. This exploratory study aimed to

evaluate the emotional impact, life challenges and quality of life in people living with coeliac disease in Germany.

Methods: An online survey was conducted among patients with coeliac disease to assess difficulties in implementing a gluten‐
free diet in daily life activities, including food shopping and preparation, and eating away from home, as well as additional costs

of time and money. Furthermore, the questionnaire assessed the time of diagnosis, emotions felt after diagnosis and today,

compliance regarding the gluten‐free diet and sociodemographic data. Participants were recruited in 2022 via social media,

newsletters and websites. Out of 1286 participants who had taken part in the survey, 766 met the inclusion criteria and were

included in the data analysis.

Results: The majority of the respondents (aged 18–83 years) were female (93%) and almost 50% were diagnosed more than

5 years ago. Negative emotion ratings related to the disease were associated with age at the time of diagnosis and years passed

since diagnosis. While compliance was high with 89% of respondents strictly adhering to the gluten‐free diet, patients with

coeliac disease reported mainly life challenges in social situations involving food such as out‐of‐home consumption in res-

taurants, at work and while travelling. These challenges appear to persist over time.

Conclusions: Negative emotions and difficulties in implementing a gluten‐free diet are negatively impacting individuals with

coeliac disease, particularly in the first months after diagnosis. Particularly adolescents and young adults appear to be negatively

impacted. The study emphasises the need to improve the quality of life in all impacted areas through better guidance and

improved training of health professionals as well as food providers outside of home and through psychological counselling in

the first year of diagnosis to better help individuals improve their quality of life.

1 | Introduction

Individuals living with coeliac disease have to adhere to a strict
gluten‐free diet as the only treatment option [1]. When following a
gluten‐free diet in a strict manner to avoid any type of cross‐
contamination and accidental intake of gluten, is complex, time‐
consuming, costly and negatively impacts many areas of life [2, 3].

Coeliac disease is caused by a reversible inflammatory reaction
in the small bowel mucosa, which can lead to diarrhoea, con-
stipation, bloating, nausea and vomiting, as well as non‐gastro‐
intestinal symptoms, including headaches, skin rashes and joint
or bone pain [1, 4]. This globally rising autoimmune condition
affects about 1% of the adult population in Europe and world-
wide and an estimated 0.3% of adults in Germany with a higher
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prevalence in children than in adults [5, 6] and a higher prev-
alence in women than in men [7]. The disease can occur at any
age from early childhood to adulthood, with two likely onsets
either in the first 2 years of life or in the second or third decades
of life [1]. In the long term, if untreated, the mucosal damage
and inflammation can cause weight loss and micronutrient
deficiencies [8, 9]. Nevertheless, adherence to a gluten‐free diet
appears to be one of the biggest challenges of the disease [10].

Not only is a gluten‐free diet currently the only available effective
treatment, but various study results also indicate that strict diet
compliance is associated with better coping skills, fewer depressive
symptoms and overall less emotional distress compared with a less
strict diet [11, 12]. It remains unclear whether improved coping and
reduced depressive symptoms and distress lead to better adherence
to a gluten‐free diet, or if individuals with better coping skills and
fewer depressive feelings are more inclined to adhere to the diet.
Enhanced emotional well‐being appears to result in improved diet
adherence [13], while following a strict gluten‐free diet also seems
to enhance emotional well‐being [14], suggesting a bidirectional
relationship.

Research on quality of life in individuals living with coeliac
disease shows associations with good adherence to a gluten‐free
diet, better coping skills, less psychological distress, less clinical
severity at diagnosis and better quality of life [3, 12, 15].
However, patients with coeliac disease appear to experience a
lower quality of life compared with people without coeliac
disease [2, 15]. They also show symptoms of depression and
anxiety. A survey of adults with coeliac disease by Silvester et al.
[16] reveals social isolation as the largest adverse effect of
requiring a gluten‐free diet. The diagnosis of a chronic disease
often leads to negative quality of life consequences, with higher
risks for depressive symptoms in the first years and a decrease
in symptoms over time [17].

Regarding coeliac disease, studies show emotional improvements
in years 1 and 2; however, there is also evidence of persistent
depressive symptoms over time [18, 19]. A prospective study with
53 patients with coeliac disease reveals improvements in quality

of life from baseline at 1 year but a decline at 4 years [20], which
was mainly related to poor adherence to a gluten‐free diet. In
another study with children and adolescents, some areas related
to quality of life slightly improve over time, while emotional and
social functioning show no improvement and even a decrease for
up to 10 years after diagnosis [21]. These inconsistent results
could be due to the improved physical health after diagnosis,
which is accompanied by feelings of relief and less emotional
distress on the one hand, and the consecutive challenge during
social contexts with peers, friends and family on the other, which
might be related to frustration, anxiety and emotional distress
[21, 22]. More than 15 years ago, Zarkadas et al. [23] published
the results of a questionnaire sent to all members of both the
Canadian Celiac Association and Coealique Québec. Almost
6000 respondents with biopsy‐confirmed coeliac disease reported
difficulties in daily life, including the emotional impact of fol-
lowing a gluten‐free diet. The results show improvements in
negative emotions related to the time passed since the initial
diagnosis, but areas of life such as eating away from home
remained difficult and frustrating. These particular challenges of
out‐of‐home consumption were confirmed by studies in Greece
and New Zealand [24, 25].

There are only a few studies describing the challenges of living with
coeliac disease in large adult populations [23–25]. Detailed
descriptions of everyday emotional and social difficulties, as well as
of different life challenge domains in adults in Germany and Cen-
tral Europe, are missing. Using an adapted version of the Canadian
questionnaire, this study aims to evaluate the challenges of daily life
following a gluten‐free diet and its emotional impact on individuals
diagnosed with coeliac disease in Germany.

2 | Methods

2.1 | Procedures

Upon approval, an adapted version of the Canadian questionnaire
[23] was used and translated into German. Regarding the emotions
associated with following a gluten‐free diet, participants were asked
to recollect their emotions experienced in the first few months after
diagnosis and during the past month (at the time of the survey). A
list of 10 emotions was provided for both time frames, with Likert
scale answer options from ‘never’ (=1) to ‘very often’ (=5). Ques-
tions regarding difficulties and challenges experienced when fol-
lowing a gluten‐free diet included aspects, such as food shopping,
food preparation, eating with friends and family, eating at work,
restaurant visits and holidays/travel, using a 5‐point Likert scale
(‘never’ (=1) to ‘very often’ (=5).

Adherence to a gluten‐free diet was assessed by asking for
agreement with the statement ‘I always follow a strict gluten‐free
diet’. Answer options included ‘fully agree’ to ‘fully disagree’ on a
4‐point Likert scale. Compliance with a gluten‐free diet was
assessed by asking about the frequency of having consciously
consumed gluten in the last year (‘never’, ‘one or two times in the
last year’, ‘three or five times in the last year’, ‘every two months’,
‘once per month’, ‘weekly’).

Further questions on extra time and money spent due to the
gluten‐free diet were added (‘Do you think it takes extra effort

Summary

• People living with coeliac disease experience challenges
across all areas of life, along with a significant emotional
impact from the disease.

• This survey of individuals with coeliac disease indicated
that emotional coping and the ability to manage daily
life activities like shopping, dining out and travelling,
improve over time.

• Some everyday life difficulties persist over time and
appear to be more challenging when diagnosed as ado-
lescents and young adults than as children or older
adults.

• Effective self‐management education, particularly when
diagnosed as young adults, needs to be improved and
the availability of gluten‐free meals outside of home
including food provider education needs to be
enhanced.
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to plan a restaurant visit/to grocery shop/to prepare meals?’
Yes, about ‐insert‐ minutes; No extra effort; Not specified; ‘Do
you think you have additional costs at restaurants/at the gro-
cery store?’ Yes, about ‐insert‐ €; No additional costs; Not
specified). For the three questions on quality of life and self‐
perceived physical and mental health, a 5‐point Likert scale was
used (‘How do you rate your overall physical/mental health/
quality of life?’ bad ‐ less good ‐ good ‐ very good ‐ excellent).
Self‐reported height and weight were assessed to calculate
participants' BMI.

Inclusion criteria were individuals 18 years of age or older with
self‐reported medically diagnosed coeliac disease, which
included antigen testing or a biopsy for those diagnosed after the
age of 18 years, and at least antigen testing for those diagnosed in
childhood or adolescence (under the age of 18 years [26]).

From July through September of 2022, social media platforms
such as Instagram and Facebook were used to distribute the
questionnaire. In addition to a personally created Instagram
account for the study (10,200 accounts reached), 23 out of 52
contacted influencers with over 1000 followers targeting this
specific population were asked to help distribute the question-
naire. Those influencers who posted the questionnaire were
asked to do so again (‘story‐repost’). Additionally, the Facebook
page of the German Coeliac Association (12,021 members, 6763
followers) and the group Olivers glutenfreie Welt (Olivers
gluten‐free world) advertised a link to the study (29,372 mem-
bers on Facebook, 5524 followers on Instagram). The German
Coeliac Association also published a link to the questionnaire
on their homepage (about 40,000 members). The survey soft-
ware Unipark, provided by Tivian, was used to develop and
distribute the questionnaire.

The final version of the questionnaire was pretested using
another influencer with 448 followers and about 10 completed
questionnaires. It took approximately 25min to fill out the
questionnaire.

Once potentially interested participants visited the website, they
were informed about the study's purpose and procedures. In
addition, information on data protection measures was given.
Interested participants could indicate their approval by ticking
the box indicating that they had read the data protection plan,
were 18 years of age or older and wanted to participate in the
study. The study was approved by the ethics committee of the
University of Hohenheim.

2.2 | Data Analysis

Data was analysed using IBM SPSS Statistics, Version 27. The
results are presented as percentages or mean with standard devia-
tion in the text and tables, and mean with 95% confidence intervals
in the figures. Since not all respondents answered all questions, the
sample size varies for each question. BMI was calculated using self‐
reported weight and height. For this exploratory data analysis, as-
sociations between emotions and time passed since diagnosis were
tested by Spearman's rho, as well as associations between compli-
ance and time passed since diagnosis and age group. Results with
an α value of 0.05 were considered statistically significant. For this

exploratory data analysis, associations between emotions and time
passed since diagnosis were tested by Spearman's rho, as well as
associations between compliance, time passed since diagnosis and
age group. ANOVA with Games–Howell post‐hoc comparisons was
conducted to analyse differences in emotions after diagnosis
between age groups at diagnosis. T tests were conducted to analyse
differences in current difficulties and challenges with respect to the
time passed since diagnosis, and current emotions between com-
pliant and noncompliant participants. Results with an α value of
0.05 were considered statistically significant.

3 | Results

In total, the survey was viewed 2916 times, 1693 individuals
started the questionnaire and 1286 completed it. Using only
data from individuals over the age of 18 years who had been
diagnosed by a doctor (employing antigen testing and biopsy for
adults and antigen testing when diagnosed in childhood [27]),
766 respondents were included in this analysis.

Sample characteristics can be found in Table 1. More women
(N= 713) than men (N= 48) participated in the survey (three
considered themselves a diverse gender, and one did not
provide information regarding gender), and 47.1% of the
sample received their diagnosis more than 5 years ago. While
the mean age at the time of diagnosis was about 24 years,
20.6% were diagnosed before the age of 15 years, 48.6%
between the ages of 16 and 29 years and 30.8% after the age of
30 years. Adherence to a gluten‐free diet was high, with 89.0%
reporting they always follow a gluten‐free diet. While 87.8% of
the participants indicated they had been compliant in the
last year, 6.8% indicated they had not been compliant once or
twice in the last year, 2.3% indicated they had not been com-
pliant three to five times in the last year and only three par-
ticipants reported eating gluten weekly.

The self‐reported emotional impact during the first few months
after diagnosis was divided into age groups at the time of diagnosis
and is reported in Figure 1. Participants who were older at the time
of diagnosis showed milder negative emotions and appeared to
be more accepting of the diagnosis than younger participants. The
adolescent and young adult group showed the strongest negative
emotions regarding their diagnosis. The differences are significant
for the following emotions: frustrated (F(2,677)= 7.110, p<0.001),
overwhelmed (F(2,677)= 10.531, p<0.001), sad (F(2,675)= 7.408,
p<0.001), depressed (F(2,675)= 5.105, p=0.006), confused
(F(2,673)= 4.134, p=0.016), lonely (F(2,676)= 7.155, p<0.001)
and accepting (F(2,671)= 3.631, p=0.027). Post hoc procedures
(Games–Howell) showed that these differences were significant
only between the age groups ‘13–29’ and ‘30 and older’.

Figure 2 reports the changes in (mean) emotions during the month
before the survey, depending on the time since diagnosis. These
emotions appeared to decline as more time passed, while the feeling
of acceptance increased. Except for the feeling ‘relieved’, all other
emotions showed a significant association (p≤ 0.001) with time
passed since diagnosis (Spearman's rho is between −0.361 for
‘overstrained’ and −0.123 for ‘lonely’, the only significant positive
value is 0.129 for ‘accepting’).

3 of 13



While the large majority of participants described themselves as
compliant, an examination of the relationship between emo-
tional impact and compliance showed higher impact ratings in
noncompliant participants (see Figure 3). Significant emotional
differences between compliant and noncompliant participants
were found, with less compliant participants being angrier
(p< 0.001), more often overwhelmed (p= 0.001), confused
(p= 0.002), frustrated (p= 0.033) and less accepting (p= 0.025).

Regarding the time since diagnosis, the largest percentage of
noncompliance could be found in the first year following

diagnosis, with 29.5% of the participants belonging to this
group indicating that they did not always comply with a
strict gluten‐free diet. The group with the highest compli-
ance ratings consisted of individuals diagnosed 5–10 years
ago (92.2%), followed by those diagnosed 2–5 years ago
(89.8%) and 1–2 years ago (88.5%). Additionally, 86.1% of
those aged 20–29 were classified as adherent, while 95.3% of
participants over the age of 50 adhered to a gluten‐free
diet. Overall, age group was positively associated with
adherence (ρ = 0.076, p = 0.035) and compliance (ρ = 0.136,
p < 0.001).

TABLE 1 | Sample characteristics.

Mean age (±SD) in years (N= 766) 31.89 ± 11.16 Range 18–83
Female (%) (N= 765) 93.0

BMI (%) (N= 746)

Underweight (< 18.5) 7.1

Normal weight (18.5–24.99) 67.2

Overweight (25–29.99) 19.1

Obese (30+) 6.2

How long ago did you start with your gluten‐free diet? (%) (N= 765)

Less than 6 months 38 (5.0)

6–12 months 62 (8.1)

1–2 years 106 (13.9)

2–5 years 199 (26.0)

5+ years 360 (47.1)

Mean age (±SD) at diagnosis in years (N= 766) 24.8 ± 12.1 Range 1–70
Strict adherence (yes) (%) (N= 766) 89.0

Strict compliance (‘never uncompliant’) (%) (N= 764) 87.8

FIGURE 1 | Mean emotional impact ratings (1,0 = never to 5,0 = very often) experienced in the first few months after diagnosis by age group at

the time of diagnosis (without those diagnosed under the age of 6 years).
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3.1 | Challenges Due to the Gluten‐Free Diet

The mean additional time needed to prepare food due to dietary
restrictions was about 85min per week (N=379), while the mean
extra time spent shopping was about 31min per week (N=581),
with additional costs varying widely among participants. The mean
additional amount of money in Euros spent per week was 34.59 €
(median: 25.00 €; N=709), but some participants reported spending
up to 250 €more per week. The most frequently reported additional
cost was 20 € more per week. Furthermore, a large majority of
participants reported incurring additional time and expenses when
eating out. The mean additional time required to ensure a gluten‐
free meal at restaurants (e.g., planning ahead and speaking with
restaurant personnel) was about 26min per restaurant visit
(N=555). Moreover, the mean additional expense was 7 € (median:
5 €; N=523).

Table 2 reports the challenges experienced and strategies used
by participants in different areas of life, including food pur-
chases, food preparation, social settings, while travelling/vaca-
tioning, as well as self‐reported health and overall quality of life.
Additional items can be found in Table A1.

The challenges associated with food purchases primarily
involve concerns about the accuracy of label information and
the presence of numerous unfamiliar ingredients that contain
gluten. In the area of food preparation, the extra time spent
cooking and worries about contamination were widely appar-
ent. Most challenges were observed in social settings. Over 66%
of the participants indicated that other people think a little
gluten will not hurt them. Moreover, feelings of being a burden,
drawing attention and being embarrassed about their dietary
restrictions were common. Finding food and meals outside the

FIGURE 2 | Mean emotional impact ratings (1,0 = never to 5,0 = very often) experienced in the last month before taking the survey by years

passed since diagnosis.

FIGURE 3 | Mean recent emotional impact ratings due to following a gluten‐free diet by compliance or noncompliance with a gluten‐free diet.

5 of 13



T
A
B
L
E
2

|
C
u
rr
en

t
di
ff
ic
u
lt
ie
s
an

d
ch

al
le
n
ge
s
ex
pe

ri
en

ce
d
w
h
en

fo
llo

w
in
g
a
gl
u
te
n
‐fr

ee
(G

F
)
di
et

(i
n
%
,t
ot
al

N
=
76
6)

of
pa

rt
ic
ip
an

ts
w
it
h
≥
1
ye
ar

pa
ss
ed

si
n
ce

di
ag
n
os
is
(N

=
72
1)

an
d
of

pa
rt
ic
ip
an

ts

w
it
h
<
1
ye
ar

pa
ss
ed

si
n
ce

di
ag
n
os
is

(N
=
45
).

≥
1
ye

ar
p
as
se
d
si
n
ce

d
ia
gn

os
is

(N
=
72
1)

<
1
ye

ar
p
as
se
d
si
n
ce

d
ia
gn

os
is

(N
=
45
)

N
ev

er
/r
ar
el
y

So
m
et
im

es
O
ft
en

/v
er
y
of
te
n

N
ev

er
/r
ar
el
y

So
m
et
im

es
O
ft
en

/v
er
y
of
te
n

F
oo
d
pu

rc
ha

se
s

H
ar
d
to

te
ll
fr
om

th
e
in
gr
ed

ie
n
t
li
st

if
a
pa

ck
ag
ed

fo
od

is
G
F
**

75
.8

16
.6

7.
6

62
.2

15
.6

22
.3

I
ca
n
fi
n
d
a
va
ri
et
y
of

G
F
fo
od

s
in

lo
ca
l
st
or
es

2.
1

18
.5

79
.4

4.
4

15
.6

80
.0

R
es
en

t
ti
m
e
n
ee
de

d
to

re
ad

al
l
in
gr
ed

ie
n
t
li
st
s*
*

41
.5

33
.5

25
.1

20
.0

40
.0

40
.0

F
ru
st
ra
te
d
w
it
h
th
e
va
ri
et
y
of

n
am

es
fo
r
gl
u
te
n
on

fo
od

la
be
ls
**

54
.4

24
.3

21
.4

36
.3

29
.5

34
.1

F
oo
d
pr
ep
ar
at
io
n

D
if
fi
cu

lt
to

pr
ep

ar
e
bo

th
G
F
an

d
gl
u
te
n
‐c
on

ta
in
in
g
m
ea
ls

35
.0

23
.8

41
.2

40
.0

23
.3

36
.6

F
ru
st
ra
ti
n
g
to

ba
ke

w
it
h
G
F
fl
ou

rs
in

fa
vo
u
ri
te

re
ci
pe

s*
*

43
.9

27
.3

28
.9

21
.4

26
.2

52
.4

L
im

it
ed

G
F
ch

oi
ce
s
fo
r
ca
rr
ie
d
lu
n
ch

es
10
.7

24
.1

65
.2

7.
0

23
.3

69
.8

G
F
m
ea
ls

ar
e
m
or
e
di
ff
ic
u
lt
to

pr
ep

ar
e*
*

46
.0

34
.1

19
.9

33
.3

31
.1

35
.6

H
av
e
to

co
ok

m
or
e
of
te
n

20
.5

10
.7

68
.8

29
.6

9.
1

61
.4

E
n
jo
y
th
e
ch

al
le
n
ge

of
m
ak

in
g
G
F
fo
od

s*
36
.0

34
.5

29
.5

50
.0

38
.6

11
.3

I
on

ly
co
ok

gl
u
te
n
‐fr

ee
fo
r
th
e
w
h
ol
e
fa
m
il
y

13
.0

13
.8

73
.3

25
.0

9.
1

65
.9

I
st
or
e
gl
u
te
n
‐fr

ee
fo
od

s
in

a
se
pa

ra
te

ar
ea
*

13
.4

4.
6

82
.0

22
.7

11
.4

65
.9

E
at
in
g
w
it
h
fr
ie
n
ds
/f
am

ily

M
y
fr
ie
n
ds

u
n
de

rs
ta
n
d
m
y
di
et
ar
y
n
ee
ds

5.
2

24
.5

70
.3

8.
9

24
.4

66
.6

P
eo
pl
e
th
in
k
a
li
tt
le

gl
u
te
n
w
il
l
n
ot

h
u
rt

m
e

44
.6

26
.0

29
.4

37
.8

26
.7

35
.6

E
m
ba

rr
as
se
d
by

m
y
di
et
ar
y
n
ee
ds

44
.6

26
.0

29
.4

37
.8

26
.7

35
.6

F
ee
l
th
at

I
am

a
bu

rd
en

13
.8

27
.6

58
.6

11
.1

22
.2

66
.7

B
ri
n
g
m
y
ow

n
fo
od

w
h
en

vi
si
ti
n
g

7.
3

26
.0

66
.7

11
.3

13
.6

75
.0

H
ar
d
to

as
k
ot
h
er
s
to

ac
co
m
m
od

at
e
m
y
G
F
di
et

29
.7

27
.6

42
.8

28
.9

26
.7

44
.4

A
vo
id

go
in
g
to

so
ci
al

ev
en

ts
in
vo
lv
in
g
fo
od

32
.4

35
.5

32
.0

36
.4

31
.8

31
.8

C
h
ec
k
in
gr
ed

ie
n
t
li
st
s
on

th
e
fo
od

s
I
ea
t
w
h
en

at
fa
m
il
y/
fr
ie
n
ds

12
.2

16
.6

71
.2

14
.2

11
.9

73
.9

D
o
n
ot

li
ke

ot
h
er
s
to

fe
el

so
rr
y
fo
r
m
e

12
.8

18
.0

69
.3

26
.7

17
.8

55
.6

F
in
d
it
di
ff
ic
u
lt
to

re
fu
se

gl
u
te
n
‐c
on

ta
in
in
g
fo
od

s
of
fe
re
d
to

m
e

74
.9

13
.1

11
.9

73
.4

15
.6

11
.1

In
vi
te

fr
ie
n
ds
/f
am

il
y
to

ea
t
at

m
y
h
om

e
in
st
ea
d
of

go
in
g
to

a
re
st
au

ra
n
t

16
.7

20
.2

63
.0

13
.3

22
.2

64
.4

E
at
in
g
at

sc
ho

ol
/w

or
k

(C
on

ti
n
u
es
)

6 of 13 Journal of Human Nutrition and Dietetics, 2025



T
A
B
L
E
2

|
(C

on
ti
n
u
ed

)

≥
1
ye

ar
p
as
se
d
si
n
ce

d
ia
gn

os
is

(N
=
72
1)

<
1
ye

ar
p
as
se
d
si
n
ce

d
ia
gn

os
is

(N
=
45
)

N
ev

er
/r
ar
el
y

So
m
et
im

es
O
ft
en

/v
er
y
of
te
n

N
ev

er
/r
ar
el
y

So
m
et
im

es
O
ft
en

/v
er
y
of
te
n

G
F
m
ea
ls

ar
e
av
ai
la
bl
e

80
.0

13
.1

6.
9

82
.1

14
.3

3.
6

D
if
fi
cu

lt
to

br
in
g
ow

n
fo
od

44
.5

37
.3

18
.2

47
.5

35
.0

17
.5

E
m
ba

rr
as
se
d
ab

ou
t
m
y
G
F
di
et

52
.0

25
.9

22
.1

47
.5

20
.0

32
.5

F
ee
li
n
g
le
ft
ou

t
be
ca
u
se

of
m
y
G
F
di
et

25
.9

42
.8

31
.3

29
.7

32
.4

37
.8

D
if
fi
cu

lt
fo
r
m
e
to

be
th
e
ce
n
tr
e
of

at
te
n
ti
on

be
ca
u
se

of
m
y

G
F
di
et

11
.9

21
.1

67
.0

18
.0

25
.6

56
.4

H
av
e
sn
ac
ks

on
h
an

d
5.
5

15
.8

78
.8

5.
0

20
.0

75
.0

T
al
k
to

ot
h
er
s
ab

ou
t
co
el
ia
c
di
se
as
e
an

d
th
e
G
F
di
et

9.
8

35
.3

55
.0

15
.0

17
.5

67
.5

B
u
si
n
es
s
m
ea
ls
/e
ve
n
ts

st
re
ss

m
e

7.
2

20
.2

72
.6

3.
3

23
.3

73
.3

If
an

ev
en

t
in
vo
lv
es

fo
od

,
re
m
in
d
pe

op
le

ab
ou

t
m
y
G
F
di
et

24
.8

22
.4

52
.8

30
.5

33
.3

36
.1

O
ff
er

to
br
in
g
a
G
F
di
sh

to
ev
en

ts
in
vo
lv
in
g
fo
od

10
.0

17
.4

72
.7

7.
9

26
.3

65
.8

R
es
ta
ur
an

t
vi
si
ts

L
im

it
ed

re
st
au

ra
n
t
ch

oi
ce
s

2.
1

8.
2

89
.7

2.
3

15
.9

81
.8

F
ru
st
ra
te
d
be
ca
u
se

of
li
m
it
ed

ch
oi
ce
s
in

th
e
re
st
au

ra
n
t

8.
7

24
.0

50
.4

8.
9

24
.4

66
.7

E
n
qu

ir
e
ab

ou
t
th
e
gl
u
te
n
co
n
te
n
t
of

al
l
fo
od

s
(i
n
cl
.
se
as
on

in
g

sa
u
ce
s)

27
.2

13
.5

59
.2

27
.9

16
.3

55
.8

W
or
ry

ab
ou

t
th
e
co
ok

's
kn

ow
le
dg

e
of

h
ow

to
pr
ep

ar
e
G
F
fo
od

7.
7

18
.5

73
.8

8.
9

20
.0

71
.1

U
se

th
e
in
te
rn
et

to
fi
n
d
re
st
au

ra
n
ts

th
at

se
rv
e
G
F
fo
od

s
3.
0

8.
7

88
.3

0.
0

11
.1

88
.8

L
im

it
ed

ch
oi
ce
s
at

fa
st

fo
od

re
st
au

ra
n
ts

1.
8

6.
9

91
.3

5.
1

0.
0

94
.9

E
n
jo
y
go
in
g
ou

t
to

ea
t
as

m
u
ch

as
I
di
d
be
fo
re

m
y
G
F
di
et

66
.7

18
.0

15
.3

72
.7

13
.6

13
.6

T
ra
ve
lli
n
g

W
or
ry

ab
ou

t
tr
av
el
li
n
g
be
ca
u
se

of
m
y
di
et
ar
y
re
st
ri
ct
io
n
s

39
.6

30
.5

29
.9

29
.3

43
.9

26
.8

E
n
jo
y
tr
av
el
li
n
g
as

m
u
ch

as
I
di
d
be
fo
re

m
y
G
F
di
et

42
.8

21
.9

35
.5

45
.0

27
.5

27
.5

D
if
fi
cu

lt
to

br
in
g
ow

n
G
F
fo
od

w
h
il
e
tr
av
el
li
n
g

19
.7

35
.9

44
.5

13
.2

31
.6

55
.2

W
or
ry

th
at

I
ca
n
n
ot

fi
n
d
G
F
fo
od

s
w
h
il
e
tr
av
el
li
n
g*

18
.1

26
.5

55
.5

4.
7

27
.9

67
.4

Sa
d
th
at

I
ca
n
n
ot

ea
t
m
an

y
of

th
e
lo
ca
l
fo
od

sp
ec
ia
lt
ie
s

7.
8

14
.7

77
.5

2.
6

18
.4

78
.9

E
m
ba

rr
as
se
d
to

as
k
fo
r
G
F
fo
od

ev
er
yw

h
er
e
w
h
il
e
tr
av
el
li
n
g

27
.8

24
.8

47
.5

17
.9

25
.6

56
.4

T
ra
ve
lli
n
g
ab

ro
ad

is
di
ff
ic
u
lt
be
ca
u
se

I
ca
n
n
ot

re
ad

th
e
pa

ck
ag
es

to
de

te
rm

in
e
if
th
e
fo
od

is
gl
u
te
n
‐fr

ee
31
.3

35
.2

33
.4

25
.8

35
.5

38
.7 (C
on

ti
n
u
es
)

7 of 13



home was described as difficult by the majority of participants,
particularly in work/school settings. Limited restaurant choices
and meal options in restaurants, along with concerns about
correct preparation and potential contamination by restaurant
personnel, were stated issues. Participants saw it as their
responsibility to inform others and to be as well informed as
possible whenever necessary. They often searched the internet
or asked for information from fellow patients with coeliac dis-
ease. Almost 43% of the participants reported no longer enjoy-
ing travelling as much as they did before their diagnosis, and
over 75% indicated they were often/very often sad that they
could not try local food specialities on holidays or while tra-
velling. While quality of life and physical health were described
as good, very good or excellent by the majority of the partici-
pants (over 80% of the respondents), over 26% reported their
mental health as fair or poor.

The last column of Table 2 clearly shows the higher ratings of
perceived and experienced difficulties based on the years since
diagnosis. The first 12 months appeared to be particularly dif-
ficult with regard to learning about gluten‐containing products,
correct and tasty preparation of gluten‐free foods, communi-
cation with others and overall gaining control over the changed
lifestyle. Interestingly, other areas of life seemed to remain
challenging throughout the years, such as the lack of variety
and choices in gluten‐free products and (restaurant) meals, the
extra time spent cooking meals, bringing along meals and
snacks and eating while travelling.

Comparing participants who recently received a diagnosis of
coeliac disease (< 1 year) with those who were diagnosed more
than 1 year ago revealed significantly lower ratings in self‐
reported physical (M= 2.98, SD = 0.81 vs. M= 3.24, SD = 0.82; t
(764) =−2.061, p= 0.04) and mental health (M= 2.80, SD =
0.89 vs. M= 3.19, SD = 0.92; t(765) =−2. 128, p= 0.34) but no
differences in quality of life (M= 3.20, SD = 0.73 vs. M= 3.37,
SD = 0.82) as shown in Table 3.

4 | Discussion

This is the first study to explore the emotional impact and the
self‐reported current and past challenges of individuals diag-
nosed with coeliac disease in Germany. The results show that
negative emotions seem less pronounced in people diagnosed a
long time ago, which could be explained by the use of coping
strategies such as the continuous gathering of more information
regarding disease management and accepting their reduced
choices, particularly outside home. This finding has also been
confirmed by the Canadian study that served as the foundation
for this study [23], and more generally by a study in Portugal
where age at onset was negatively associated with the social
domain of a quality of life questionnaire [28]. In addition,
successfully managing chronic diseases seems to be influenced
by disease acceptance and health literacy [28–30]. However, as
this and other studies have found, while coping mechanisms
and resilience might be activated, a substantial proportion of
people with coeliac disease still experience ongoing negative
emotions, particularly regarding certain areas of life, such as
away‐from‐home consumption [16, 24, 31].T
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Furthermore, receiving a diagnosis at an early age is not only
beneficial for preventing further health complications and co-
morbidities [32, 33], but it also seems that the emotional strain both
at the time of diagnosis and throughout the years is reduced [34].
However, the risk of eating disorders seems higher in paediatric
chronic disorders [35], including gastrointestinal disorders [36] and
specifically coeliac disease [37, 38]. Various studies show mal-
adaptive eating behaviours in adolescents with coeliac disease [39,
40]. Since coeliac disease appears to precede the development of
eating disorders by almost 10 years [41], the critical teenage years
might be particularly challenging for teenagers with coeliac disease,
and our results seem to indicate that a diagnosis during adolescence
and young adulthood might be related to a stronger negative
emotional impact [42]. A study with adolescents revealed
more problems at school and in peer interactions with late coeliac
disease diagnosis [43]. Given the impact of a gluten‐free diet on
people's social life, it seems apparent why this age group is affected
the most [29, 31].

Consistent with other studies [44, 45], adherence to a strict gluten‐
free diet in this study seems to be associated with the person's age
and a reduced negative emotional impact of following the diet. The
older participants seemed to have better dietary compliance. The
direction of the relationship of emotional impact and compliance,
however, remains unknown. It is possible that emotional stability
and resilience promote compliance [13, 46], but it is also possible
that compliance supports the feelings of control and with it im-
proves patients' emotional states [47].

The results of this study show an average increase in financial
costs of almost 35 € per week. Other studies confirm the eco-
nomic burden of the disease [48, 49]. The increased costs for
grocery shopping can be a burden not only for lower socio-
economic households but also for households with more than
one person with coeliac disease and for households where all
members decide to eat gluten‐free to support their family
members with coeliac disease. Worries about the financial
constraints when purchasing gluten‐free food can, in itself,
impact the quality of life [50].

Quality of life seems to be particularly impacted by the disease
in the first years after diagnosis. In our study, only about
one‐quarter of the participants who were recently diagnosed
described their quality of life as very good to excellent, while
over 42% of the remaining sample indicated very good or ex-
cellent quality of life. Similar results are observed in other
studies, including a study conducted in Italy that found lower
ratings on a ‘health concern’ subscale in individuals with coe-
liac disease aged more than 35 years compared with younger
individuals [51]. Other studies show a negative relationship

between both stress and quality of life, as well as emotion‐
focused coping and quality of life in patients with coeliac dis-
ease [52], with better scores depending on the time passed since
the diagnosis [44, 45]. Furthermore, studies reveal associations
between hypervigilance in following a gluten‐free diet, dys-
phoria and lower quality of life [53, 54]. It is possible that
similar challenges in maintaining a strict diet arise during the
initial months following a diagnosis.

Examining specific life challenges and situational difficulties
not only shows improvement of these difficulties over time, but
it also indicates that some challenges and frustrating circum-
stances appear to persist. These areas are mainly centred
around other people's limited knowledge of coeliac disease and
its management, the availability of gluten‐free food and the lack
of variety in gluten‐free options during out‐of‐home consump-
tion, including work‐related events, holidays or restaurant vis-
its. The fact that over 60% of participants agreed with the
statement that people think a little bit of gluten will not harm
them highlights a lack of knowledge in the general population,
which may be fuelled by the hype surrounding gluten‐free
products consumed for reasons other than coeliac disease [55].
While the popular trend of not consuming gluten is beneficial in
terms of increased availability and variety of gluten‐free prod-
ucts, it also seems to cause misconceptions and confusion
between choosing to eat a gluten‐free diet and the physiological
requirement to strictly avoid gluten. Increased public education
about the disease, particularly in the out‐of‐home/catering
industry, is necessary to reduce patients' negative emotions and
their health risks. Particularly, supporting young adults in the
first year after their diagnosis, helping them cope with chal-
lenges and facilitating adjustments required by this disease may
be necessary steps to prevent future health complications and
disease (e.g., depression, eating disorders).

4.1 | Strengths and Limitations of the Present
Study

While this study managed to reach a large number of people
with coeliac disease in Germany, it is not a representative
sample of the general German population with coeliac disease,
and women are overrepresented. In general, using self‐reports is
prone to response and recall bias, with the potential for over‐
and underreporting. This might have been the case for the recall
of emotions during the first months after diagnosis. The recall
of emotions might have also been influenced by how long ago
the diagnosis was made at the time of the survey. Additionally,
not all questions were validated or have been used in previous
studies, which would strengthen the validity of the results.

TABLE 3 | Self‐reported rating of physical and mental health as well as quality of life (in %, total N= 765) of participants with ≥ 1 year passed

since diagnosis (N= 721) and of participants with < 1 year passed since diagnosis (N= 45).

≥ 1 year passed since diagnosis (N= 720) < 1 year passed since diagnosis (N= 45)

Health Bad/less good Good Very good/excellent Bad/less good Good Very good/excellent

Physical health 16.7 46.3 37.1 26.7 48.9 24.4

Mental health 25.4 42.2 32.4 35.6 44.4 20.0

Quality of life 12.4 45.7 42.0 13.3 57.8 28.8
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However, using both social media and the platform of the
German Coeliac Association as recruitment tools can be con-
sidered a strength of the study.

5 | Conclusions

Coeliac disease greatly impacts all aspects of patients' lives. Various
connected aspects, such as the emotional impact of following a strict
gluten‐free diet, age at diagnosis, time since diagnosis, compliance,
financial means and out‐of‐home consumption, all influence the
quality of life for individuals with coeliac disease. Out‐of‐home
consumption at work, in restaurants, and even abroad seems to be
one the most challenging areas of life. Also, the first year after
diagnosis, especially if diagnosed as a teenager or young adult, ap-
pears to be a critical aspect of managing coeliac disease that should
be examined closely and addressed in future research. Supporting
individuals with coeliac disease by improving the availability of
gluten‐free meals away from home could be a potential strategy to
decrease negative feelings and reduce challenges. Emphasising
psychological counselling during the first year after diagnosis, par-
ticularly for young adults, could be crucial. By assisting them in
managing challenges and facilitating the necessary adjustments that
accompany this disease, counsellors can help prevent potential
future health complications and conditions, such as depression and
eating disorders, and possibly enhance their quality of life [56].
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Appendix A

TABLE A1 | Additional current difficulties and challenges experienced when following a gluten‐free (GF) diet (in %, total N= 766) of parti-

cipants with ≥ 1 year passed since diagnosis (N= 721) and of participants with < 1 year passed since diagnosis (N= 45).

≥ 1 year passed since
diagnosis (N= 721)

< 1 year passed since
diagnosis (N= 45)

Never/
rarely

Some‐
times

Often/very
often

Never/
rarely

Some‐
times

Often/very
often

Food purchases

Annoyed at having to contact companies if products
are GF

49.0 16.9 34.3 50.0 22.2 27.8

Think that GF information from companies may not
be correct

56.0 29.2 14.8 41.9 41.9 16.3

Food preparation

Worry about making mistakes with the GF diet** 55.0 23.9 21.0 20.0 35.6 44.4

Make and freeze extra gluten‐free meals* 46.2 32.6 21.3 60.5 27.9 11.7

Eating with friends/family

My family understands my dietary needs* 4.6 12.4 83.0 4.4 24.4 71.1

Suspect that family/friends are afraid to invite me for
meals

48.8 27.3 23.9 31.0 42.9 26.2

Feel neglected because of my dietary needs 39.1 33.1 27.7 34.9 27.9 37.2

Share my best GF recipes* 33.2 30.9 36.0 48.8 24.4 26.8

It is easier to take charge of meals 6.1 16.8 77.0 6.8 11.4 81.9

Restaurant visits

Call ahead to enquire about GF menu choices 24.8 24.9 50.3 34.1 27.3 38.6

Cannot go to restaurants because meals could be
contaminated

45.5 23.0 30.4 42.1 39.5 18.5

Restaurants in my area manage to provide correct
information about gluten in their meals

44.1 34.3 21.7 27.9 51.2 20.9

Dislike the assumption that I am responsible for
choosing a restaurant

18.3 27.6 54.1 22.2 31.1 46.6

Ask for printed information about gluten content 35.2 16.6 48.2 46.2 17.9 35.8

Look for recommendations by others with CD for
appropriate restaurants

8.4 21.0 70.6 10.0 15.0 75.0

Travelling

Look for recommendations by others with CD for an
appropriate holiday destination

27.2 22.6 50.2 39.5 18.4 42.2

Take translated information about the GF diet when
abroad

36.5 17.4 46.1 4.7 27.9 67.4

Research restaurants on the internet before I
leave home

6.9 10.4 82.8 2.3 20.9 76.7

Contact the local Coeliac Society about sources of GF
foods

86.9 6.8 6.3 90.9 0.0 9.1

Carry a doctor's letter indicating that I require a
GF diet

85.9 4.4 9.6 13.2 31.6 55.2

My GF diet restricts the countries I travel to 35.4 24.9 39.7 51.5 21.2 27.3

Abbreviations: CD, coeliac disease; GF, gluten‐free.
*p< 0.05.; **p< 0.01 (T test).
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