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Celiac disease (CD) is an autoimmune reaction to gluten, leading to intestinal inflammation, villous atrophy, and malabsorption.1,2 The prevalence of CD is 1% in the general
population,2,3 making it the most common autoimmune gastrointestinal disorder. CD
is triggered by the ingestion of gluten present in cereals such as wheat, barley, and rye
in genetically susceptible individuals.1,4 Patients are screened for CD using serological
testing for anti-tissue transglutaminase (atTG) antibodies, followed most commonly
in North America by biopsy confirmation with characteristic intestinal histopathology.1 The cornerstone of management of CD is life-long adherence to a gluten-free
diet (GFD), which has been shown to alleviate gastrointestinal and other associated
symptoms, normalize serological markers, and heal intestinal mucosa.4–6 Despite
widespread recognition of the importance of the GFD and consensus on the goals of
treatment, achieving compliance and long-term disease control remains a challenge.
Estimates of the rate of compliance vary in the literature from 45% to 60%, many of
which are likely overestimates.3,7–10 Adolescents have been identified as a subgroup
with a particularly high rate of noncompliance.11
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Abstract: Celiac disease (CD) is an autoimmune reaction to gluten, leading to intestinal inflammation, villous atrophy, and malabsorption. It is the most common autoimmune gastrointestinal
disorder, with an increasing prevalence. A life-long gluten-free diet (GFD) is an effective
treatment to alleviate symptoms, normalize autoantibodies, and heal the intestinal mucosa in
patients with CD. Poorly controlled CD poses a significant concern for ongoing malabsorption,
growth restriction, and the long-term concern of intestinal lymphoma. Achieving GFD compliance and long-term disease control poses a challenge, with adolescents at particular risk for
high rates of noncompliance. Attention has turned toward innovative management strategies to
improve adherence and achieve better disease control. One such strategy is the development of
multidisciplinary clinic approach, and CD is a complex life-long disease state that would benefit
from a multifaceted team approach as recognized by multiple national and international bodies, including the National Institutes of Health. Utilizing the combined efforts of the pediatric
gastroenterologist, registered dietitian, registered nurse, and primary care provider (general
practitioner or general pediatrician) in a CD multidisciplinary clinic model will be of benefit for
patients and families in optimizing diagnosis, provision of GFD teaching, and long-term adherence to a GFD. This paper discusses the benefits and proposed structure for multidisciplinary
care in improving management of CD.
Keywords: celiac disease, multidisciplinary care, team, pediatric
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Thus, much attention in the literature has turned toward
new and innovative management and follow-up strategies to
improve adherence and achieve better disease and symptom
control. One such strategy that deserves greater attention
is the development of the multidisciplinary clinic (MDC)
approach. The North American Society for Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN) has
published clinical guidelines for the management of CD in
children and adolescents, and recommends multidisciplinary
collaboration and follow-up.3 However, there exist no published recommendations on the utility of MDC for pediatric
CD, nor guidelines on how such a clinic should be structured.
The purpose of this article is to present the evidence for the
use of an MDC for pediatric CD, as well as to review the
current state of the pediatric CD MDCs in Canada, and to
propose a structure and strategy for the creation and maintenance of such a clinic.

The case for multidisciplinary care
Multidisciplinary patient care is a rapidly growing feature of
modern health care delivery. As the complexity of modern
medicine and the needs of patients with chronic diseases
increase, it becomes ever more important to involve diverse
health care disciplines in the care of complex patients. Much
of this is a result of the intense subspecialization that has
become a prominent feature of health care in North America.
The detailed knowledge and skills required to master a particular discipline makes collaboration with other disciplines critical in providing holistic, well-rounded patient-centered care.
This is especially important in the management of patients
with complex life-long illnesses such as cardiovascular disease, chronic kidney disease, diabetes, and many others.12–16
Many authors echo the sentiment of Komenda and Levin who
argue that “traditional physician-based models of care delivery
may no longer be feasible given the growth and complexity”
of patients with chronic diseases.12 MDCs are logical not
only from a health care professional perspective, but also the
increasing scarcity of health care resources demand more
streamlined and cost-effective care for patients with chronic
diseases, as they represent a large proportion of any health care
budget. Coupled with the increasing demand from patients
for more holistic, patient-centered, and coordinated care, the
MDC has been gaining traction both in the adult and pediatric
literature across a widening disease spectrum.
The MDC was first utilized in the management of adults
with cardiovascular and kidney disease, where its efficacy and
importance was noted. Several studies reported improved outcomes, including blood pressure targets and overall survival
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in patients managed through an MDC.12,13,17 One randomized
controlled trial comparing an MDC with traditional care for
the management of congestive heart failure identified fewer
hospital admissions, fewer days in hospital, and better overall
quality of life for the group managed via the MDC.14 In the
pediatric age group, MDCs have been used for the management of patients with spina bifida, chronic kidney disease,
diabetes, inflammatory bowel disease (IBD), and functional
constipation.15,18–20 With respect to children with kidney disease, one study reported improved clinical markers, including
hemoglobin and parathyroid hormone levels, as well as less
frequent unplanned initiation of dialysis after the introduction
of an MDC at a tertiary care center.15
In addition to improved patient outcomes and clinical
indicators, MDCs can also be beneficial in reducing health
care costs. Levin et al reported an overall cost savings of
USD $4,000 per patient enrolled in an MDC for adults with
chronic kidney disease.13 The cost savings associated with
MDCs are a result of fewer admissions and, in the case of
kidney disease, fewer urgent dialysis interventions. Although
some argue against the MDC, quoting the high cost of initiation and maintenance, several studies have shown that a
well-planned MDC can more than offset its own cost.13,21
Finally, the majority of studies that have evaluated the use of
an MDC have shown high rates of patient satisfaction, which
is an important marker of success.14,21,22 This is especially true
in pediatrics, where parent and patient satisfaction can be a
major determinant in treatment adherence.11,23

The multidisciplinary clinic for
celiac disease
Available literature supports the use of MDCs for the longterm management of CD patients. As Komenda and Levin
argued, “the basic premise of the MDC model is that complex disease states require multifaceted teams to improve
patient outcomes. The model makes intuitive sense in health
care environments with an ever-increasing need to provide
complicated and efficient care with limited resources.”12 CD
fulfills the tenets of a complex life-long disease state that
would benefit from a multifaceted team approach. Poorly
controlled CD leads to ongoing intestinal inflammation and
villous atrophy, thereby increasing the risk of malabsorption,
growth restriction, diminished bone health, and the long-term
concern of intestinal lymphoma.3 For pediatric patients in
particular, critical periods of growth and development can be
significantly and negatively impacted by malabsorption due
to poorly controlled CD. Adherence to a GFD can prevent
or improve the risk of these negative consequences. Many
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CD patients may face the additional management complexity of being affected by associated health conditions, such
as type 1 diabetes mellitus, autoimmune hypothyroidism,
Down syndrome, and Turner syndrome.2–4 The increased
financial burden of a GFD can create additional challenges
for families dealing with CD, with 21% of adult patients
reporting the cost of a GFD to be problematic.24 A 2016 study
examining the impact of CD on health-related quality of life
found that 68% of CD patients felt that a GFD reduced their
enjoyment of food, and 54% participated less frequently in
enjoyable activities, particularly eating out.24 Sociocultural
and language barriers can also lead to adherence concerns
and longer time to normalization of atTG antibody titers, as
illustrated by a recent Canadian study.25
Multiple national and international bodies, including the National Institutes of Health, have recognized
the importance of addressing the complexity of CD care
posed by the above challenges. In their consensus report,
the National Institutes of Health argues that the six main
components of CD management are consultation from a
skilled dietitian, lifelong adherence to a GFD, identification and treatment of nutritional deficiencies, access to
advocacy groups, education, and long-term follow-up by
a multidisciplinary team.26 These last two components are
critical, as one Greek study identified poor parental knowledge as the only independent predictor of nonadherence to
a GFD in children.10
It is clear that the current rates of achieving GFD compliance must be improved, with some studies reporting the
compliance rate to be as low as 45% in children and adolescents.8,10,27 Moreover, GFD adherence in childhood is highly
predictive of maintaining follow-up and dietary compliance
into adulthood.7 One study found that children who are lost to
follow-up are less likely to adhere to a GFD, and have poorer
vitamin and nutritional status.28 These represent gaps in the
current CD management paradigm that could be addressed
by an MDC. Dietary compliance has been shown to improve
with regular dietetic review and intervention,29 which can be
facilitated through an MDC. Although there is a paucity of
studies examining multidisciplinary care in CD, one group
from the UK reported an adult CD MDC reduced outpatient
wait times, yielded high patient satisfaction, and saved over
GBP £11,000 over a period of 2 years.21 Patients also seem
to prefer multidisciplinary follow-up care, including regular
consultation with a dietitian and yearly follow-up visits at
minimum.22 Currently there is limited utilization of multidisciplinary care in CD management, with one adult study reporting only 15% of patients regularly meet with a dietitian.30
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Multidisciplinary care beginning in childhood is likely to
yield even greater benefits. However, due to the complexity
of CD, difficulty in achieving GFD compliance, the negative consequences of poorly controlled CD, and the lack of
multidisciplinary care currently being utilized, clinicians
are in need of clear recommendations on how to integrate
multidisciplinary care into the management of CD patients.
Furthermore, research is needed to demonstrate the expected
benefits in support of this model of care.

The current state of pediatric celiac
disease care in Canada
Currently in North America, patients with CD are most commonly diagnosed based on positive screening atTG testing,
followed by endoscopy with characteristic histopathology for
confirmation based on Marsh scoring.3,6 Few North American
centers are utilizing serologic diagnosis as outlined by the
European Society for Pediatric Gastroenterology, Hepatology,
and Nutrition (ESPGHAN) guidelines for the diagnosis of
CD.31 The standard of care in North America at this time for
patients who screen positive for CD using serology for atTG
antibodies is referral to a gastroenterologist for assessment
and biopsy confirmation prior to initiation of a GFD. The
difference in diagnostic standards globally adds additional
complexity for contemporary pediatric management of
CD. In addition, the general increased uptake of GFD in
the community for non-celiac dietary gluten concerns has
further complicated the diagnosis, and created a component
of confusion and misinformation for patients and physicians.
In 2010, Silvester and Rashid conducted a survey that
included Canadian adult and pediatric gastroenterologists
and found that the “involvement of multiple health care
professionals in the follow-up of patients with CD is being
realized to a much greater extent in pediatric than in adult
clinics.”32 At that time, they had reported that 29% of Canadian pediatric CD clinics always involved a nurse, and 81%
always involved a dietitian; however, pediatric clinics were
much less likely to involve a family physician.32
In July 2016, we informally contacted nine Canadian
tertiary care pediatric gastroenterology centers to assess the
current landscape for CD care in Canada. Of the six centers
that responded, four had established pediatric CD clinics
in Canada (2007–2016). In contrast, five of the six centers
reported having dedicated pediatric IBD clinics that were
established earlier (2000–2012). This is consistent with
more developed and earlier defined models of pediatric IBD
care in the literature.20 Of the four centers with a dedicated
CD clinic, three had registered dietitian (RD) participation
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during each patient visit, and the fourth was run by an RD.
One of the centers without a dedicated CD clinic noted that
due to resource limitations, RDs did not routinely followup with CD patients after initial diagnosis and counseling,
unless specifically asked to do so.
The Stollery Children’s Hospital Celiac Clinic in
Edmonton, Alberta was established in 2007 to address the
increasing incidence of CD and demand for specialized CD
care, as well as the complexity of diagnosis with the intent
to improve long-term dietary adherence.33 The Stollery
Celiac Clinic structure (Figure 1) includes initial referral
from a primary care provider (most commonly a general
practitioner or general pediatrician in the community) or
specialist of a patient who has screened positive for CD
through atTG serology, or a patient with a strong family
history of CD with consistent symptoms and immunoglobulin A deficiency. Patients are initially assessed by a
pediatric gastroenterologist, a gastroenterology registered
nurse (RN), and an expert pediatric RD. After the initial
clinical assessment and diagnosis (via biopsy confirmation
or a serologic approach), patients receive expert teaching
by the RD on the GFD. Further follow-up appointments are
facilitated by the gastroenterology RN and RD; the pediatric
gastroenterologist does not typically continue to see patients
in follow-up unless specific concerns arise as a means of
optimizing limited resource allocation. After diagnosis,
patients are followed every 6–12 months until their atTG
serology normalize. Once the atTG serology has normalized, patients are followed up on an as-needed basis until
17 years of age, at which point they are transitioned to the
care of their general practitioner or, in more complex cases,

Referral by primary
care provider
(general practitioner
or pediatrician) to
gastroenterology for
suspicion of CD

4–6 weeks

PACa
Appointment
[30–60 minutes]

referred to an adult gastroenterologist. The RD is available
for all pediatric patients until transition as they require.

Highlighting the importance of the
dietitian in celiac multidisciplinary
care
Multidisciplinary care that includes an RD is critically
important in the care of patients with CD.29,34,35 However,
the key role for involvement of an RD in the ongoing care
of CD patients may be underappreciated. With the recent
increase in the popularity of the GFD among those not diagnosed with CD, there has been an accompanying rise in the
available information regarding gluten-free food, especially
on the internet. Hence, it can be argued that much of this
external dietary information is unverified and of questionable accuracy. The role of the RD in providing reliable and
accurate information about the GFD is important, especially
for children and their families, to ensure that nutritional needs
of the child with CD is met during critical growth periods
and to ensure long-term disease remission.
Several studies have examined different types of patientbased education for the GFD and their effectiveness in CD;
however, limited knowledge is available regarding the effect
of RD counseling on overall patient knowledge around
CD and the GFD.36 Addressing this research gap may help
increase access to an RD as a crucial member of multidisciplinary teams caring for CD patients. For this reason, a local
study (unpublished) was completed between January and
June 2016 to determine whether dietetic counseling by the
RD improved knowledge about CD and the GFD in primary
caregivers (parents or legal guardians) of children newly

4–6 weeks

Endoscopy for
biopsy
confirmation

2
weeks

CD MDC appointment postdiagnosis; meet with
gastroenterologist, nurse, and
dietitian for dietary counseling
[90–120 minutes]

6 months

Re-referral to CD MDC by
primary care provider if concerns
arise

Annual follow-up including atTG
serology with primary care
provider

1 year

Follow-up with dietitian and
nurse every 6 months until atTG
normalization
[30 minutes]

Figure 1 Celiac disease multidisciplinary clinic structure flow diagram.
Notes: aPAC = clinic appointment with the gastroenterologist, nurse, and dietitian for assessment and discussion prior to diagnostic endoscopy, including completion of
consent for the procedure.
Abbreviations: atTG, anti-tissue transglutaminase antibodies; CD, celiac disease; MDC, multidisciplinary clinic; PAC, preadmit celiac clinic.
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diagnosed with CD. A 22-item survey was administered to
primary caregivers of children with newly diagnosed CD.
Surveys were completed both before and after a dietetic
counseling session by one of the two expert clinic RDs at
the Stollery Children’s Hospital Celiac Clinic.
In our CD MDC, after children are diagnosed with
CD, they meet with an RD for a 60- to 90-minute dietary
counseling session. At the same time, written information
is provided to each family. Topics covered in the education
session include: explanation of CD and the appropriate
treatment (GFD), how CD is diagnosed, tips for reducing
cross-contamination at home, grocery shopping advice,
label reading, eating out at restaurants, gluten-free and
gluten-containing foods within each food group, ways to
add fiber to the GFD, how to help children cope socially
and emotionally with a GFD, and how to claim gluten-free
foods on taxes specific to the Canadian system. Contact
information for the RD was provided to each family after
teaching in the event they had further questions after the
clinic visit.
The “before” survey was administered to a caregiver at
the clinic via an electronic tablet prior to meeting with an
RD. The “after” survey was sent 1 week later by email to be
completed online by the same caregiver. Both surveys were
administered using REDcap software. Survey questions
were adapted from Tomlin et al,37 and included questions
regarding: caregiver demographic information, their general
knowledge of CD and treatment, and information regarding
the gluten content of 13 common foods identified as foods
most often asked about during teaching sessions (Figure 2).
Caregivers were also asked which sources of information
about a GFD they utilized prior to dietetic counseling,
and were asked to rate the usefulness of those sources of
information. Twenty-six caregivers (80% mothers, aged
30–39 years) completed the before and after survey between
January and June 2016.

Overall caregiver knowledge improved with expert dietetics counseling. The ability of caregivers to correctly identify
gluten-free or gluten-containing food was significantly
improved (71.7% before versus 88.2% after, P=0.004). At
baseline, 80% of the caregivers were aware that GFD was the
treatment for CD, increasing to 100% post-RD counseling
(P=0.03). Prior to RD counseling, only 57% of caregivers
recognized the treatment requirement was an absolute GFD,
and 37% reported not knowing if some gluten intake was
acceptable. After counseling, 92% correctly identified that
the requirement was for an absolute GFD (P=0.05).
Prior to RD counseling, caregivers were knowledgeable
about gluten exposure from common grains and starches,
such as wheat, corn, potatoes, and rice. Following RD counseling, there was a consistent trend toward increasing ability
to correctly identify the gluten content of all foods tested,
including less commonly used foods such as malt, soy, baking
yeast, and couscous (Figure 2). Knowledge about the gluten
content of oats continued to cause confusion for caregivers
even after a dietetic counseling session, with only 54% correctly identifying it as a gluten-free food (Figure 2).
Caregivers reported utilizing 11 different sources of information about the GFD prior to dietetic counseling (Figure 3).
The internet was the most utilized resource (86% of caregivers), secondary to another person with CD as a source
of information (68%), followed by cookbooks (45%) and
newspapers/magazines (45%) being equally accessed. Prior
to meeting an RD, the internet was rated as the best resource
for information about the GFD.
Given that CD diagnosis involves multiple steps from
initial screening, referral for GI assessment, and potential
intestinal biopsy, it is not surprising that caregivers seek
sources of information about CD and the GFD prior to
being seen by a specialist. As anticipated, the most common source of information on the GFD prior to attending
our clinic was the internet, followed by other patients with
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Figure 2 Caregiver ability to correctly identify gluten-free versus gluten-containing foods before and after dietitian counseling.
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Pediatrician
Medical books
Canadian Celiac Association
Newspapers/magazines
Cookbooks
Another person with celiac disease
Internet
0

Figure 3 Caregiver sources of information about the gluten-free diet predietitian counseling.

CD (Figure 3). The internet is easy to access and readily
available; RD counseling, either provided in conjunction
with a pediatric gastroenterology clinic or separately through
a community RD referral, can take upward of months to
arrange. It is critical for CD patients to be stringent in the
avoidance of gluten, as cross-contamination in even small
amounts can cause clinical symptoms, villous atrophy, and
malabsorption.1,2 As the quality of information available on
the internet or received from other CD patients can vary,
these sources should not be relied upon for teaching on the
GFD. A study by Hoffman et al in 2015 showed that families found the RD to be more informative when it came to
nutrient counseling compared to other sources, including the
internet, with only the GI specialist being considered potentially more superior.38 Furthermore, Hoffman et al found that
post-dietetic counseling, caregivers had significant concerns
about the credibility of the nutritional information related to
GFD found on the internet.38
Though this brief questionnaire had limitations, including
the small sample size, it still provides useful information that
supports the benefit of expert dietary counseling. In particular, the additional knowledge gained from counseling would
be expected to improve adherence to a GFD and reduce the
risk of accidental cross-contamination. Additional benefits
in meeting with an RD included the opportunity for families
to ask questions, practice label reading, and discuss any concerns with a nutrition expert. They were also able to receive
personal advice relevant to their sociocultural and economic
circumstances, and the opportunity to form a strong therapeutic relationship between the family and the RD to assist
in facilitating ongoing education and adherence to a GFD.
The survey results align with another study done in 2013
by Rajani et al, wherein caregivers stated that post-dietetic
counseling, the RD was their preferred educational resource
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for the GFD.35 Caregivers were also satisfied with the clinical care from an RD, and felt that they would benefit from
additional appointments with an RD.35 In addition, patients
with CD on a GFD have significantly higher glycemic index,
higher glycemic load, and lower folate intake than children on
a regular diet.34 This places children with CD more at risk for
unintended weight gain and folate deficiency if expert dietary
counseling and follow-up are not a part of their health care
plan. These results further highlight the essential contribution of an RD in providing care to CD patients. Providing
patients and families with multidisciplinary care that includes
an expert RD ensures accurate information is provided to
families, and can bolster caregiver knowledge, confidence,
and satisfaction with maintaining a lifelong and nutritionally
balanced GFD in the setting of a multifaceted chronic disease.

Proposed model for a pediatric
multidisciplinary celiac clinic
A proposed model for a pediatric CD MDC would follow
a similar structure to the current model utilized at the Stollery Children’s Hospital Celiac Clinic (Figure 1). The model
would include initial referral from a primary care provider,
who would remain a member of the team providing ongoing care once the diagnosis had been made and the atTG
serology normalized. Overall, this would help to address
common gaps in understanding the diagnosis and management of CD among nonspecialists. Other key team members
would include a pediatric gastroenterologist (or physician
with expert knowledge in CD and access to gastroenterology
services), RN, and an expert RD. After diagnosis, patients
should be followed up every 6 months with atTG serology
testing until their atTG serology normalizes.3 Once the atTG
serology has normalized, patients can be followed up in the
pediatric CD MDC on an as-needed basis until adulthood.
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Based on NASPGHAN guidelines, atTG titers should
be followed on an annual basis once normalized to ensure
continued normal atTG levels as a surrogate marker for
GFD compliance and disease control. 3 If no additional
clinical concerns arise, atTG serology can be completed
by the patient’s primary care provider on an annual basis
for the remainder of the pediatric age range, and throughout adulthood. Following the atTG in the CD MDC until
normalization and then switching to an as-needed basis
reduces the pressures on resource limitations, such as clinic
appointments and staff, but allows an avenue for patients who
may need reassessment and revisionary dietary counseling
again in a dedicated CD care setting. We stress that engaging and educating primary caregivers as team members is
both a potential solution to the resource problem that this
large patient population engenders, and will have long-term
benefit for all patients with CD into adulthood. Including
the family doctor as part of the health care team and for
transition care has been shown to be beneficial for pediatric
IBD patients.20 Regardless, there will be additional time
points where there is a need for reassessment in the CD
MDC, about which the primary care provider needs to be
aware. A common reason would be for patients who show
an increasing atTG titer despite reportedly being on a GFD,
raising concern about compliance and need for additional
dietary counseling.3,4 Rising atTG, or the return of symptoms
despite reported compliance with the GFD, should prompt
consideration of repeat gastrointestinal endoscopy.4
Adherence to the GFD can be negatively impacted by
the increased cost of gluten-free foods compared to a regular diet.34 In the Canadian system, CD patients and their
families are eligible for tax credits for the differential cost
of the GFD. Therefore, providing families with adequate
information and support about the process of applying for
tax credits is not only financially beneficial for patients, but
also has the capacity to improve adherence to the GFD.24
Members of a dedicated CD MDC, in particular the RD
and RN, would be in an optimal position to consistently
and accurately provide information about the tax credit
process for families contributing to improved care for CD
patients. In addition, previous studies showing improved
cost-effectiveness for the health care systems could also
be true for a CD MDC; however, further studies would be
needed to objectively assess this claim in the CD MDC
setting.13,19
While literature on patient preference for MDC care of
CD patients is limited, a satisfaction survey did confirm that
patients and families value MDC follow-up for children with
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CD in our clinic.35 In particular, two things were most highly
valued: contact with an RD and repeat blood work results.35
These data and the experience of the Stollery Children’s
Hospital Celiac Clinic can be utilized for CD care delivery
in other regions.

Conclusion
The time is right to focus on multidisciplinary care in CD.
Multidisciplinary health care teams dedicated to the care of
pediatric CD patients are a beneficial way of addressing this
common, multifaceted, increasingly diagnostically complex,
and lifelong autoimmune condition with a proven nutritional
treatment – the GFD.3,12,26,35 Utilizing the combined efforts of
the pediatric gastroenterologist, RD, and RN in a CD MDC
model will be of benefit for patients and families in optimizing diagnosis, provision of GFD teaching, and long-term
adherence to a GFD.
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