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Abstract: Coeliac disease is a chronic inflammatory disorder of the small bowel, characterised by
permanent intolerance to gluten. The only current and effective treatment for coeliac disease is a
gluten free diet [GFD], however this is challenging for patients to adhere to. The review aims to
identify published interventions designed to improve patients’ adherence to a GFD. Ten intervention
studies were identified and included within the review; whilst heterogeneous in delivery, all included
an educational, behavioural, and practical element. Five interventions significantly improved dietary
adherence, these included follow-up appointments, a telephone clinic, an online course, cooking
sessions and psychological support. All studies were small and used varied methods to assess
adherence. There is a paucity of well-designed interventions to promote dietary adherence, in future
more robust methods for ascertaining adherence is needed, we recommend greater inclusion of
dietetic assessment and combining more than one method for assessing adherence.
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1. Introduction

Coeliac disease (CD) is a common, multi-system, immune mediated, chronic inflammatory
disorder of the small bowel, affecting approximately 1% of the global population [1]. It is characterised
by permanent intolerance to gluten in genetically predisposed people of any age or ethnic group [2].
Gluten is a protein composite found in wheat, barley, rye, and related plant species [3]. Furthermore,
histologically, CD is characterised by villous atrophy of the small bowel mucosa [4], which may lead
to malabsorption of micronutrients [5,6] and when symptomatic, it leads to diarrhoea, weight loss,
and abdominal pain [7] in its classical form. In the majority of cases the condition responds to a
gluten-free diet (GFD) [8], only to relapse after reintroduction of gluten into the diet [9,10]. Given that
CD is a multisystem disorder [11], doctors and dietitians need to remain vigilant about the long-term
complications of CD, which could include osteoporosis [12], anaemia, [13] and possibly intestinal
lymphoma [14,15]

A GFD is the only treatment currently available [16,17] but adherence to a GFD is challenging [18,19],
impacts quality of life and is considered a considerable treatment burden by the patient [20]. Adherence
rates range from 42% to 91% [21] depending on the study method used [19]. Furthermore, it is not just
a matter of modifying the diet alone, but rather involves the patient changing their entire lifestyle [22]
and requires significant amounts of effort in terms of patient education, motivation, and behaviour
change [23]. Many patients report that there are numerous social and practical issues that arise when
trying to follow a GFD [24]. For this reason regular follow ups with healthcare professionals, such as a
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specialist dietitian, are advised to monitor adherence, provide appropriate support, and take necessary
actions in the case of dietary transgressions [25], as this may improve and maintain adherence to
a GFD [26]. Histology from a duodenal biopsy is the gold standard when assessing GF dietary
adherence, as villous atrophy due to ingested gluten is visible. However, due to the invasive, costly and
time-consuming nature of the procedure a variety of other methods are used in clinical and research
settings; serology, faecal or urine tests, dietitian’s assessment, interviews, validated and non-validated
questionnaires, and patient reported adherence [19]; the challenges faced in determining adherence
and methods available are discussed in detail by Muhammad et al. [19]. Identifying different types of
interventions and considering their acceptability and success rates can help physicians and dietitians
work with patients with CD to inform their approach for patients to ensure they receive evidence-based
care and support. Therefore, the aim of this review is to identify published interventions that aimed to
support patients with adherence to the gluten free diet.

2. Results

A total of 125 articles were identified and after a detailed assessment, 10 papers met the search
criteria, one conference presentation was also identified, and the final number of studies included in
the study was 11. Figure 1 and Table 1 summarises the search strategy and results.   
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Figure 1. Flow chart illustrating the literature inclusion/exclusion strategy. Figure 1. Flow chart illustrating the literature inclusion/exclusion strategy.
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Table 1. Interventions to promote gluten free dietary adherence in patients with coeliac disease.

Study N Intervention Key Findings

Addolorato et al., 2004
Italy. [27].

I = 33
C = 33

Psychological support. FU 2–6 weeks. Self-reported,
clinical symptoms, serology, and histological recovery.

Significant improvement in adherence in
intervention group as compared to

non-intervention.

Meyer et al., 2004
Germany [28].

I = 32
C = 32

Computer-based interactive training program vs.
conventional training. FU 3 weeks. Knowledge

questionnaire. Indirect inference towards adherence.

Both intervention and control groups
increased knowledge about CD. However, the

intervention group performed
significantly better.

Ring Jacobsson et al., 2012
Sweden. [10]

I = 54
C = 52

10 session educational programme. FU 6 months.
Psychological wellbeing test and gastrointestinal
symptoms. Indirect inference towards adherence.

Significant improvement in psychological
well-being and gastrointestinal symptoms,

sustained at 6 months.

Sainsbury et al., 2013, 2015
Australia [29,30]

I = 46
C = 64

Online intervention “Bread and Butter.” Immediate post
intervention and 3 month FU. Adherence: Validated

CDAT questionnaire.

Significant improvement in adherence score,
in intervention group only.

Rajpoot et al., 2015
India [26] I = 146

Clinical follow up appointments; FU 6 months, no
control group. Adherence: non-validated dietary

history and food-labelled quiz questionnaire.

Significant improvement in adherence at
over time.

Haas et al., 2017
USA [31]

I = 31
C = 30

Text Message intervention for children and adolescents.
FU 12 months. Validated CDAT questionnaire.

No significant difference in change in
adherence scores over time between

intervention and control groups.
Wolf et al., 2019

USA. Pilot study [32]
I = 12
No C

Two cooking based nutrition education sessions. FU 1
month. Adherence: Validated CDAT questionnaire.

Significant improvements in adherence score
over time.

Wolf et al., 2019
USA. Pilot study [32]

I = 30
No C

Gluten sensing device given to 15 adults and 15
teenagers with coeliac disease. FU 3 months.
Adherence: Validated CDAT questionnaire.

No significant difference between baseline and
follow-up adherence scores.

Dowd et al., 2020
Canada, Pilot study [33]

I = 14
C = 42

Participants with CD or gluten intolerance were given
access to an app for 1 month, educational, and practical

content. Adherence: Validated CDAT questionnaire.

No significant difference between baseline and
follow-up adherence scores.

Jeanes et al., 2020 and Muhammad et al.
UK. [34,35]

I = 30
C = 57

Personalised Telephone Clinic. FU 6 months.
Adherence: Validated CDAT questionnaire.

Significant improvement in knowledge and
adherence score in intervention group only.

Abbreviations - CD: Coeliac Disease, CDAT: Coeliac Dietary Adherence Test [36], GFD: Gluten Free Diet, FU: Follow up period, QoL: Quality of Life.
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3. Discussion

The studies cited above (Table 1) have all considered the issue of increasing adherence to a GFD
with different approaches; however, it could be argued that some may lack general applicability and
or clinical relevance for day-to-day practice. It is however accepted that the issue of low adherence
to a GFD is widely recognised [21] and the need for successful interventions for patients is clear.
The theory of planned behaviour (TPB) [37] is arguably one of the leading models for the prediction of
human social behaviour and is certainly highly cited [38]. TPB considers that intentions to perform
different behaviours can be accurately predicted from attitudes toward the said behaviour, perceived
behavioural control, and subjective norms. Sainsbury et al. [29] and Muhammad et al. [34] utilised the
principals of the TPB within their interventions. Sainsbury et al. [29] reported TPB could help explain
the mechanism of action responsible for some changes in intention and behaviour after the intervention,
but habit strength and actual behavioural control also played a role in GFD adherence [29].

3.1. Follow Up Appointments to Increase Adherence to a GFD

International guidelines recommend patients engage in regular follow up with a healthcare
professional [23]; however, success in terms of adherence to the GFD can vary. Rajpoot et al. [26]
considered the role of follow up in a prospective study of 146 patients who were both treatment
naïve [n = 54] and already following a GFD (n = 92). Patients were requested to complete the coeliac
symptoms index and dietary history. Following them up prospectively they reported a significant
increase [from 53.3% to 92.4%] in adherence to a GFD, unfortunately, there was no control group.
This is promising compared to an observational study [39] that reported there were no significant
differences in symptoms and dietary adherence between regularly followed-up patients (6.3%), (n = 94)
and patients with no follow up 15.1% (n = 527, p = 0.343). However, with so many factors influencing
GF dietary adherence [19] it is difficult to establish cause and effect for follow up and adherence from
this study. Randomised controlled studies to explore healthcare professional follow-up and adherence
are not feasible as it is not ethical to have a no intervention group. However, in parts of the UK,
there are areas where patients are not offered regular reviews who could act as a control group [40].
The evidence base for healthcare interventions are limited and it is an area that warrants further
robust study.

3.2. Telephone Clinic Intervention to Improve Dietary Adherence

Telephone clinics can have the advantages that they do not require patients to travel to the
hospital, use public transport, nor pay car-parking fees, which have been highlighted as important
to patients with coeliac disease [41]. Telephone clinics have been shown to work successfully with
different groups of patients [42,43] and were proven to be useful at the time of the COVID-19
pandemic [44,45]. A telephone clinic could therefore be suitable for follow up appointments with
patients with coeliac disease, and are used by some dietitians and nurses [40]. Jeanes et al. [35] and
Muhammad et al., [34] reported on the benefits of a personalised telephone clinic in a study with a six
month follow up; the telephone clinic was led by a healthcare professional with expertise in coeliac
disease, the intervention group consisted of adults with coeliac disease not adhering to a GFD [n = 30],
and a control group who were adhering to a GFD (n = 57). In the intervention group there was a
0% attrition rate. Results reported significant improvements in GF knowledge (p < 0.01), and GF
dietary adherence score (p < 0.001) in the intervention group. This study provides an evidence base
that follow-up via remote access to patients can be effective and sustained for up to six months.

In The Netherlands, online consultations were compared with face-to-face appointments for
children and young adults with CD (n = 156), whilst they were unable to assess the effect on dietary
adherence, they reported that online appointments improved CD related QoL [46]. A robust study
comparing face-to-face consultations and remote access is needed to inform healthcare professionals
to design services for patients with CD. Pritchard et al. [47] reported that adults who were offered a
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telephone clinic were more likely to receive an annual review, have their symptoms assessed and their
diet reviewed compared with those who had general practitioner follow up provision. Patients are
diverse in their needs and preferences; thus, a telephone clinic is not suitable for all, but should be
considered as part of the service available to patients with CD.

3.3. Computer Based Education Interventions to Increase Adherence to a GFD

Two studies have assessed the role of computer based educational programmes as interventions
to increase adherence to a GFD, and both interventions improved CD knowledge. Meyer and
colleagues [28] utilised a computer-based interactive training program (CBITP) combined with
interactive exercises as an intervention to assess its effect on adherence to a GFD (n = 64). The primary
outcome of this study was improvement in knowledge about CD rather than adherence but the indirect
effect of this knowledge was assumed to be a surrogate for increased adherence, an association between
the two has since been published [48]. Participants were randomly allocated to the CBITP, whilst the
control group were provided with written instructions. Both the intervention and control groups
increased their knowledge about CD; although, the intervention group exhibited a significantly better
outcome. Interestingly the authors reported that knowledge appeared to have no relationship with
the behaviour of patients after learning more about CD and adherence to a GFD, further information
about the long-term clinical implications is warranted.

An online intervention by Sainsbury et al., [30] was a goal-directed, randomised controlled trial
(RCT) with the primary outcome being to improve GF dietary adherence as measured using the
coeliac dietary adherence test (CDAT) [36]. The patients selected all had biopsy-confirmed CD and
were randomly allocated into intervention (n = 101) and control groups (n = 88). There was a high
attrition rate, with only 50% of participants completing the online programme. After three months,
the intervention group had increased their knowledge about CD and improved GF dietary adherence
scores from baseline (p < 0.001), while the wait-list group’s scores remained unchanged (p = 0.67).
These two computer based interventions both showed successful outcomes, however it should be noted
in both studies patients were all members of a Coeliac Disease Society (CDS) which may introduced
selection bias, as patients from such societies have previously been reported to have better adherence
to a GFD [21]. Furthermore, computer literacy and financial accessibility to online resources need to be
considered. Both studies provided a theoretical as well as practical baseline for future computer based
interventions, and provided an additional resource for patients with CD.

3.4. Mobile Phone Based Interventions to Increase Adherence to a GFD

Given that many patients now have a mobile phone, Haas and colleagues [31] evaluated the role
of text messages in relation to increasing GF dietary adherence in children and young adults (n = 64).
The intervention group (n = 31) were sent 45 unique text messages over a three-month study period,
while the control group received standard of care treatment. Adherence was measured with serum
anti-tTG (IgA) and de-amidated gliadin peptide (IgA) levels. However, no significant differences were
noted in GF dietary adherence between groups, nor over time. It should be noted that the age of
patients in the study ranged from 12 to 24 years, an age group that has previously been reported as
having generally low adherence rates [49,50]. Recently, Dowd et al. [33] assessed the effectiveness of a
smart phone app in a pilot study and reported improvement in symptomatic profile but inconsistent
results for adherence to a GFD. This is an evolving area and more research is needed.

3.5. Improving Psychological Wellbeing to Increase Adherence to a GFD

Two earlier studies concentrated on improving the psychological wellbeing of patients living
with CD and the impact on adherence to a GFD. In the first study, one group of patients was given
psychological support (n = 33), whereas the other served as a control group and received standard
care (n = 33) [27]. The intervention group were significantly less depressed at six months and a
significantly smaller proportion were not adhering to the GFD compared with the control group (9%
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versus 39%; p = 0.02). A recent meta-analysis of eight cross-sectional studies (n = 1644), reported a
moderate association between poorer GFD adherence and greater depressive symptoms (r = 0.398,
95% CI = 0.321–0.469), though the authors did highlight need for more robust longitudinal studies
to provide clarity in the cause and effect [51]. A randomised control trial involved a dedicated
10-session “Coeliac School” intervention [n = 54], and those who received information in relation
to CD at home (n = 52). The aim of the study was to assess the effects of an active method of
patient education on the psychological well-being of women with coeliac disease in remission [52].
The intervention group had significantly improved psychological well-being and gastrointestinal
symptoms at 10 weeks and remained sustained at 6 months follow up. Unfortunately, adherence to a
GFD was not directly measured.

3.6. Cooking-Based Intervention to Increase Adherence to a GFD

Cooking-based interventions have been shown to improve attitudes, self-efficacy, and a healthier
dietary intake in both adults and children [53]. Given that the change to a GF diet can be a challenge for
many patients with coeliac disease, culinary classes to help this transition and encourage healthy eating
have obvious benefits. Wolf et al. [54] evaluated a small cooking-based intervention that promoted
gluten free adherence and aimed to improve quality of life. Twelve adults were recruited and took
part in two sessions of 4.5 h with a dietitian and a chef. At one month follow up, the authors reported
improvements in adherence to GFD, CDAT scores (p = 0.011), quality of life (p < 0.000), depression
(p = 0.004), and anxiety state scores (p = 0.002). A larger cohort of patients with a longer follow-up is
needed to fully evaluate the benefits of this intervention.

3.7. Is There a Role for Gluten Detecting Devices to Increase Adherence to a GFD

At present there is not enough evidence to promote gluten detecting devices to improve dietary
adherence and they may even increase anxiety in teenagers [32].

4. Material and Methods

Literature and Search Strategy

A scoping literature search was conducted in June 2019 and updated in April and September 2020
using PUBMED. The publication-year-restrictions were articles published since 2000. The following
terms were applied, searching for titles and abstract (TiAb): (celiac OR coeliac disease). TiAb, AND
gluten free diet AND adherence OR compliance. Additionally, reference lists of all selected articles
were also scanned to increase the yield of eligible papers. Furthermore, eligible papers were selected
based on original English language clinical studies of human participants. Books and case reports,
reviews, and articles not relevant to the topic were excluded. The search strategy was conducted
separately by two authors (HM, SR). The review did not require ethical approval.

5. Conclusions

Whilst it is widely recognised that adhering to a GFD is challenging there is a paucity of robust
intervention studies to improve patient gluten free dietary adherence, this is surprising as it is the
only treatment option available for coeliac disease. The predominance of studies used the CDAT
questionnaire or serology, in future greater inclusion of dietetic assessment and combining more than one
method for assessing adherence is recommended to improve the accuracy of determining adherence [55].
Studies tended not to indicate the ethnicity of participants, representation of non-Caucasian participants
has previously been reported [19]. Further research in this area is clearly needed and should aim to
recruit patients from hospital data bases diagnosed on histological grounds to minimise selection bias
and would go towards ensuring an ethnically representative sample is recruited. The authors suggest
future studies collect data on quality of life alongside adherence, to assess a more holistic impact of the
intervention on a patient.
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