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Coeliac disease: factors affecting the transition
and a practical tool for the transition to adult
healthcare

Fabiana Zingone2 , Serana Massa1, Basilio Malamisura1, Pasquale Pisano1

and Carolina Ciacci1

Abstract
Background: As of now, no established model for the transition from childhood to adulthood in coeliac disease exists.

We aim to describe the dietary compliance and the quality of life of a population of young coeliac disease patients around

transition age and to develop a practical tool (TRANSIT-CeD disk) which can be used during the transition process effectively

to transmit young adults to the adult healthcare giver.

Methods: We consecutively recruited all coeliac disease patients with a paediatric diagnosis (�16 years) and aged between

9 and 20 years at the time of the study. The patients were asked to answer some questions concerning their adherence to a

gluten-free diet, knowledge about coeliac disease, relationship with healthcare givers and quality of life.

Results: We included 58 subjects, mean age 14.5� 3.6 years, of which 62% were girls/young women. We observed that

dietary compliance was independently and positively related to age at diagnosis and coeliac disease knowledge, while

quality of life was only independently and positively related to coeliac disease knowledge.

Conclusion: A good coeliac disease knowledge is positively related to dietary compliance and quality of life. With the help of

the TRANSIT-CeD disk we proposed, paediatricians and adult gastroenterologists can follow the patients during the tran-

sition and identify some points to work on.
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Key summary

Summarise the established knowledge on this subject
. The transition from childhood to adulthood is a crucial phase in the management of all chronic diseases.
. The management of the disease is often guided by the parents and caregivers of the adolescents.
. At the moment no established model for transition in coeliac disease exists.

What are the significant and/or new findings of this study?
. Compliance and quality of life improve with a better knowledge of the disease.
. Coeliac disease patients diagnosed later in life are better able to follow the gluten-free diet independently

of their knowledge of the disease.
. With the help of a practical tool, paediatricians and adult gastroenterologists can follow the patients

during the transition and identify some points to work on.
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Introduction

The transition from childhood to adulthood is a crucial
phase in the management of all chronic diseases,1 which
should call for active collaboration between patients,
parents and physicians, rather than being just a trans-
fer of duties.2 The parents and caregivers of the
adolescents, who may drop out of medical assistance
once they come of age, often guide the management of
the disease. The Child and Adolescent Health
Measurement Initiative estimates that every year in
the USA 1 million adolescents with special needs pass
into adult healthcare. A vast majority of them is likely
not to be ready for the process (http://www.cahmi.org/).

Coeliac disease (CeD) is currently one of the most
common chronic diseases affecting adolescents/young
adults (AYAs) and for which a transition to adult
healthcare should be provided.

At the moment no established model for transition
in CeD exists.3 Most of the reports in the literature on
transition care are descriptive, with recommendations
based on clinical experience. In the absence of evidence-
based recommendations, each institution bases its
model on local factors.

In Europe, children and adolescents’ compliance with
the gluten-free diet (GFD) varies a lot and occasional
lapses/dietary transgressions are quite common.4–8

AYAs report less compliance with the GFD compared
to younger children, in particular at social gatherings.9

The reasons/conditions for the reported low compli-
ance to the GFD are pressure from peers and the
stigma of ‘being different from others’ experienced on
school trips or at social gatherings, such as parties or
going out with friends.10, 11 Moreover, in childhood
and early adolescence, the GFD is managed by care-
givers both at home and school, with very little involve-
ment from the child with CeD. That is why during
adolescence the GFD should be managed jointly by
caregivers and AYAs, who will gradually become
responsible for buying food and also preparing meals,
taking over the caregivers’ job.3 In fact, according
to Kurppa et al. only age at diagnosis and age at pre-
sent were major determinants of adherence.12 Poor
dietary adherence has been associated with a poor qual-
ity of life (QoL), but whether one causes the other
remains unknown.13–16 In fact, a recent long-term lon-
gitudinal study suggested that subsequent deterioration
of the QoL was associated with a lack of dietary adher-
ence.17 Moreover, adolescents do not all share the same
knowledge and self-management of the disease
and therefore they might be in need of different transi-
tion processes.

The transition process should be based mainly on
the collaboration between paediatrician/paediatric
gastroenterologist and general practitioner/adult
gastroenterologist who should take care of the

adolescents through this challenging phase. For this
to happen the previous literature recommends more
than one outpatient visit, although the presence of
both specialists cannot always be guaranteed during
each visit at the clinical practice.18

Therefore, a rapid and practical tool to evaluate
dietary compliance, QoL, CeD knowledge and self-
management of CeD (TRANSIT-CeD disk) should be
developed to track the patient’s progress and be used
easily during the visit.

The present study aims at defining which factors
influence dietary compliance and QoL, and providing
a practical visual tool, a disk with scales and scores to
assess the global status of the AYA at the time of trans-
mission to the adult healthcare giver.

Material and methods

Study population

The study was designed as a prospective observational
study. We consecutively recruited all coeliac patients
with a paediatric diagnosis (�16 years) and aged
between 9 and 20 years at the time of the study,
who visited the adult and paediatric coeliac centres of
the AOU San Giovanni di Dio e Ruggi di Aragona
(Salerno) from November 2016 to July 2017.
All patients had been on a GFD at the time of the
study for at least two years, but had had positive
CeD-specific serology (anti-transglutaminase IgA and
anti-endomysial IgA in the absence of IgA deficiency)
and, when requested by the ESPGHAN criteria, posi-
tive intestinal biopsy, grade 3 according to Marsh–
Orberuber or a B-Co grade histology according to
Corazza–Villanacci classification before starting the
GFD.19–21 None of the patients had undergone a tran-
sition protocol.

Data collection

Demographics and clinical information were collected
during the visit with data recorded in a dedicated data-
base. We performed a clinical interview, assessing
symptoms reported by the AYA, and administered
the questionnaires to quantify the AYA’s responses
on specific domains. Data on antibody antitransgluta-
minase IgA at the time of the study and the years of
GFD were collected.

Questionnaires

The patients were asked to answer some questionnaires
exploring the following four domains: knowledge about
CeD; relationship with healthcare givers; adherence to
GFD; and QoL.
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CeD knowledge. Based on the previous literature22–24 we
designed an ad hoc five-item questionnaire testing the
patient’s knowledge of CeD that included questions
concerning:

. the definition of CeD (able to define–unable to
define);

. the definition of gluten (able to define–unable to
define);

. the duration of disease (the answer is known–
unknown answer);

. the ability to read a food label identifying sources of
gluten (able to recognise–unable to recognise); and

. the ability to identify food containing gluten (able to
recognise–unable to recognise pictures of gluten-
containing food in a list of 10 that are commonly
consumed by AYAs).

For the first four answers the score was 1 for the
correct answers and 0 for the wrong ones. For the
safe food identification, the score 1 was attributed to
the correct identification of seven out of the 10 listed
foods.

The sum of the scores makes the knowledge score
as follows: 0, not at all aware; 1, slightly aware; 2,
somewhat aware; 3, moderately aware; 4, extremely
aware.

Self-management of CeD. On the basis of already pub-
lished standardised questionnaires, such as Am I on
Trac25 and STARx,26 we designed the CeD Transit
(scoring 0 to 16) scale with four questions exploring:
ability to book an appointment with the doctor; simple
medical language comprehension (two questions); and
active participation to the medical visit.

. I can make an appointment with my doctor if I need
one;

. I am able to understand what my doctor is saying;

. I personally ask questions of my doctor; and

. I go to my doctor by myself.

Scoring as follows: 0, never; 1, rarely; 2, at times; 3,
often; 4, always.

We then classified five levels of patient’s self-man-
agement based on the score as follows: 0, not confident;
1–4, somewhat not confident; 5–8, neither confident nor
not confident; 9–12, somewhat confident; 13–16, very
confident.

The GFD compliance score. The GFD compliance (scoring
from 0 to 4) was assessed by asking the patient to
answer the question: ‘Do you ever voluntarily eat
gluten-containing food?’.

Patients were invited to answer one of the following
five possibilities: often, many lapses (0); at times (1); on
special occasions (2); rarely (3); never (4).

Quality of life. Quality of life (scoring from 0 to 4) was
assessed by asking the patient to summarise his/her
QoL perception in the previous week through the ques-
tion: ‘How have you felt in the last week?’

Patients were invited to answer one of the following
five possibilities: very poor (0); poor (1); moderately
well (2); well (3); very well (4).

The TRANSIT-CeD disk

The TRANSIT-CeD disk summarises the scores of the
principal questionnaires we used (Figure 1). The disk
can be filled in during the visit that should start the
transition process and can be used any time, until the
first/second visit by the adult healthcare giver ends the
process.

Statistical analysis

Categorical and continuous variables were expressed
as frequency and mean and standard deviation (SD),
respectively. Differences in frequencies between groups
were calculated using the �2 test. First, univariate linear
regression models were used to assess whether demo-
graphic and clinical variables (age at test, time on
GFD, age at diagnosis, self-management of the disease,
CeD knowledge) were related to the QoL or compliance.
Second, full multivariate models were fitted that
included all covariates, significantly related to the QoL
or compliance identified in univariate analysis using a
statistical significance cut-off level of P< 0.05. All tests
were two-tailed with the significance level set atP< 0.05.
STATA 11 software was used to analyse the data.

Results

During the study period we recruited 65 eligible
patients. Three parents did not sign the informed con-
sent, two AYAs were not sufficiently autonomous to
answer the questionnaires, and for another two of
them we lacked full information on the diagnosis.
We therefore included 58 patients, mean age 14.5� 3.6
years (range 9–20.9), of which 62% were girls/young
women. All AYAs had been on GFD from 6.2� 4.8
years. However, 12 (20.6%) patients had positive
serum tissue transglutaminase at the time of the evalu-
ation. Fifty per cent of them had classic symptoms at the
time of diagnosis (Table 1). We observed that none of
the patients were not confident with the management of
the disease, while 48% of the patients were neither
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confident nor not confident (Table 2). None reported
‘often’ or ‘at times’ lapses of the GFD, 21 of
them declared ‘never’ having lapsed although five of
them had a positive transglutaminase IgA. Most
of them were somewhat/moderately aware of the dis-
ease, and half of them declared to have been moderately
well in the previous week (Table 2). Compliance was
positively related to age at test, age at diagnosis and
CeD knowledge (Table 3). However, when we designed
a multivariate linear regression model, only age at diag-
nosis (coefficient 0.045, 95% confidence interval (CI)
0.006–0.08) and CeD knowledge (0.19, 95% CI 0.032–
0.36) were independently and positively related to com-
pliance with GFD. Therefore, the better the knowledge
and the older the patient at the time of diagnosis the
better the compliance.

QoL was positively related to CeD knowledge and
self-management (Table 3). However, when we

performed a multivariate model, only knowledge was
statistically significantly related to QoL (coefficient 0.2,
95% CI 0.007–0.39). Therefore, the better the disease
knowledge the better the QoL. Finally, we found that
both CeD knowledge and disease self-management
were independently and positively correlated with the
age at the time of the test (data not shown). Therefore,
in our population, which did not perform any transi-
tion process, self-management and knowledge
improved as age increased.

For each patient, the final scores of all the scales
were reported in the TRANSIT-CeD disk and then
were used on subsequent visits.

Discussion

This study is a snapshot of Italian AYAs with CeD
during their transition to adult healthcare, a transition
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Figure 1. TRANSIT-CeD disk summarising the 1–5 scores of the main questionnaires and visual analogue scale.
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that at the moment does not follow any standardised
protocol.

In fact, only in very recent times has a consensus
outlined the critical steps and pitfalls of the transition
process in CeD healthcare.3

The data from our study indicate that compliance
and QoL improve with a better knowledge of the dis-
ease, independently of the patient’s age at the time of
the test and from his/her relationship with the doctor.
However, patients diagnosed later in life are better able
to follow the GFD, independently of their knowledge
of the facts and figures of CeD. Moreover, our results
report that self-management and knowledge improved
as age increased.

Our data show that 20.6% of AYAs have positive
gluten-related serology, meaning that lapses are fre-
quent. Five out of 21 (23.8 %) AYAs who declared
no dietary lapses showed positive serology, indicating
that they are underestimating or not aware of gluten
contamination in food. Taking into account that ser-
ology becomes positive only when a significant amount
of gluten is eaten for a long time, it is possible that a
more significant percentage of AYAs do not comply
with the GFD.

The transition process deals with the need to make
the AYAs feel responsible, giving him/her the means
for autonomous and safe behaviour.

How to initiate the transition? In some conditions,
paediatricians and gastroenterologists see the AYA on
the same visit, and this is likely to be the best way to
start. In some others, when co-presence is not possible,

the paediatrician and the gastroenterologist of the
referral centres should meet regularly to revise the
cases that should be transferred. In some other cases,
when the AYA has to visit a specific referral centre that

Table 2. The results of the questionnaires.

N patients (%)

Self-management

Not confident 0

Somewhat not confident 17 (29.3)

Neither confident/not confident 28 (48.3)

Somewhat confident 10 (17.2)

Very Confident 3 (5.2)

Compliancea

Often, many lapses 0

At times 0

On special occasions 16 (27.6)

Rarely 21 (36.2)

Never 21 (36.2)

Knowledge

Not at all aware 5 (8.6)

Slightly aware 8 (13.8)

Somewhat aware 14 (24.1)

Moderately aware 20 (34.5)

Extremely aware 11 (19)

Health-related quality of lifeb

Very poor 0

Poor 8 (13.8)

Moderately well 29 (50)

Well 13 (22.4)

Very well 8 (13.8)

aDo you ever voluntarily eat gluten-containing food?
bHow have you felt in the last week?

Table 1. Characteristics of the study population.

Number of patients 58

Age (years) at time of

questionnaires, mean� SD

14.5� 3.6

(range 9–20.9)

Girls/young women (%) 36 (62.1)

Age (years) at diagnosis, mean� SD 8.3� 5.1

Years of GFD, mean� SD 6.2� 4.8

a-Ttg IgA positive at time

of questionnaires (%)

12 (20.7)

Symptoms at diagnosis

� Asymptomatic (%) 12 (20.7)

� Classic presentation (%) 31 (53.4)

� Non-classic presentation (%) 15 (25.9)

Mother’s education

� Secondary school (%) 13 (22.4)

� High school degree/college (%) 45 (77.6)

Father’s education

� Secondary school (%) 24 (41.4)

� High school degree/college (%) 34 (58.6)

GFD: gluten-free diet; a-Ttg: antibody antitransglutaminase.

Table 3. The linear regression analysis of compliance and quality

of life versus several parameters.

Unadjusted

coefficient

Unadjusted

coefficient

Compliance Quality of life

Age at test 0.062 (0.004–0.119)a 0.05 (–0.1–0.11)

Time on GFD –0.02 (–0.07–0.02) 0.01 (–0.04–0.06)

Age at diagnosis 0.05 (0.01–0.09)a 0.01 (–0.3–0.6)

Self-management 0.13 (–0.12–0.38) 0.31 (0.04–0.59)a

CeD knowledge 0.23 (0.06–0.39)a 0.24 (0.05–0.4)a

Health-related

quality of life

0.2 (–0.03–0.43) –

Compliance – 0.25 (–0.39–0.54)

aLinear regression P< 0.05

GFD: gluten-free diet; CeD: coeliac disease.
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is located at a great distance, the paediatrician prepares
the AYA for the actual transfer to another doctor, in
the time made available by his/her personal resources.
He/she also supplies a good report of the initial diag-
nosis details, including anthropometry, biopsy or only
serology sustaining the diagnosis, symptoms, human
leukocyte antigen status and problems, a transition
document as recently suggested by an expert team.3

We suggest including in the transition process the
TRANSIT disk, a visual summary of the crucial
issues to deal with the AYA during the transition pro-
cess (Figure 1). A team of experts3 has recently sug-
gested that the moment of the transition to adult care
is also the time to revise the diagnosis. Experts believe
that some diagnoses in childhood may be imprecise, or
even wrong. Therefore, the report of data such as hist-
ology and serology, but also the overall response to
GFD, may be of importance. Adult gastroenterologists
in the case of discordant or doubtful tests at diagnosis
may also consider the possibility of reintroducing
gluten for a short period of time to re-evaluate the diag-
nosis (gluten challenge), which is better done with the
informed consent of the AYA. Table 4 shows an exam-
ple of the CeD pass, a document that might be used
with the TRANSIT-CeD disk.

The most recent consensus on the transition in CeD
points out that the patient and his/her family are the
fulcrum of the transitional process, with the physician
providing both with the right information, balancing
the parents’ authority and the autonomy needs of the
AYA.3 The transition occurs at a particular time in
the life of AYAs when the latter work hard to overcome
the dependence boundaries with their parents. Our data
show the importance of AYAs’ CeD knowledge.
Therefore, the transition process should offer the
opportunity to improve the education of the patients
on CeD management, as well as their health from child-
hood, continuing into adolescence. By doing so, the
patients will become adults with an adequate perception

and knowledge of their disease. Our study reported that,
independently of the CeD knowledge and without any
transition process, dietary compliance (but not the
QoL), improves as age at diagnosis increases. A direct
correlation between age at diagnosis and dietary adher-
ence is in line with a previous study.12 Moreover, in our
study, CeD knowledge and disease self-management
were independently and positively correlated with age
at the evaluation, therefore these data suggest not to
start the transition process too early, in particular in
patients who have been diagnosed before.

This study has some limitations. It captures the
knowledge, QoL, disease management and compliance
of a limited number of subjects who had not undergone
a transition process at the time of research. This evalu-
ation has been carried out on subjects with a large spec-
trum of ages, 9–20 years, and with different levels of
education and maturity. Moreover, as with all studies
which make use of questionnaires, reporting bias
cannot be avoided. We did not use standardised ques-
tionnaires to evaluate QoL and compliance, because we
aimed to find a practical and fast way to assess these
aspects during a common visit and not for research use.
However, our study also has some important strengths.
It furthers the existing information on factors that
influence dietary compliance and QoL, it provides an
opportunity to understand the point of view of adoles-
cents at the age of transition, and helps to develop a
practical tool to assess the global status of the AYA to
be passed on to the adult healthcare giver, helping to
identify some points to work on.

Future prospective studies with a large sample size
will be able to evaluate the benefits and the advantages
of using our TRANSIT-CeD disk in clinical practice
during the transition process.
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Table 4. The CeD pass, an example of the transition document that

should accompany the AYA to adult healthcare.

Name _________________________________
date of birth________________

Diagnosis of coeliac disease, year and site

Serology at diagnosis (please indicate the value with range of

normality)

Histology at diagnosis (please indicate grade of lesions)

HLA status if available

Associated diseases (thyroid diabetes, other)

Clinical response to gluten-free diet

Notes

AYA: adolescent/young adult; CeD: coeliac disease; HLA: human leukocyte

antigen.
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