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ABSTRACT
The study purpose was to describe dietary intake and the factors influenc-
ing micronutrient supplements (MS) use in Celiac Disease (CD) ± Type 1
Diabetes (T1D). Three-day food records collected from parents of youth
(3–18 years) with CD (n = 14) ± T1D (n = 10) were assessed for macro
and micronutrient intake, diet quality (DQ), glycemic index (GI), glycemic
load (GL), and food group intake. Focus group methodology and thematic
concept analysis were conducted to determine factors influencing adoles-
cent MS use. Mean ± SD age was 11 ± 4.4 (CD) and 13 ± 3.7 (CD + T1D)
(P = 0.32). Body mass index was within healthy reference ranges
(17.9 ± 2.5 [CD]; 19.3 ± 3.8 [CD + T1D] kg/m2; P = 0.61). The majority of
youth with CD ± T1D (>90%) had high intakes of sugar and saturated fat,
had high GI and GL, and met food serving recommendations and DQs that
were indicative of “needs improvement.” With the exception of vitamin D,
vitamin E, folate, calcium, and potassium, youth in both groups met the
estimated average requirements (EAR) for most micronutrients. MS use
corrected suboptimal vitamin D intake; however, vitamin E, folate, cal-
cium, and potassium intake remained below the EAR. Variables influenc-
ing adolescent MS use included daily routine, health professional
influence, disease management (CD + T1D), and lack of knowledge about
the need for MS. Strategies to elicit adolescent MS use varied between
parent and adolescents.
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RÉSUMÉ
L’objectif de l’étude était de décrire l’apport alimentaire et les facteurs qui
influencent l’utilisation de suppléments d’oligo-éléments (SO) chez des
personnes atteintes de la maladie cœliaque (MC) et, dans certains cas,
du diabète de type 1 (DT1). Les journaux alimentaires de trois jours
recueillis auprès de parents de jeunes (de 3 à 18 ans) atteints de la MC
(n = 14) et, dans certains cas, du DT1 (n = 10) ont été analysés pour
évaluer l’apport en macronutriments et en oligo-éléments, la qualité de
l’alimentation (QA), l’indice glycémique (IG), la charge glycémique (CG)
et la consommation d’aliments des groupes alimentaires. Des groupes
de discussion ont été utilisés, et une analyse du concept par thème a
été menée pour déterminer les facteurs qui influencent l’utilisation de
SO chez les adolescents. L’âge moyen ± l’écart-type était de 11 ans ± 4,4
(MC) et de 13 ans ± 3,7 (MC + DT1) (p = 0,32). L’indice de masse corpo-
relle se situait dans la fourchette de référence saine (17,9 ± 2,5 [MC];
19,3 ± 3,8 [MC + DT1] kg/m2; p = 0,61). La majorité des jeunes atteints
de la MC et, dans certains cas, du DT1 (> 90 %) avaient des apports
élevés en sucre et en gras saturés, avaient une alimentation à IG et à CG
élevés, respectaient les recommandations quant aux portions alimen-
taires et leur QA indiquait « un besoin d’amélioration ». À l’exception
des vitamines D et E, de l’acide folique, du calcium et du potassium, les
jeunes des deux groupes respectaient les besoins moyens estimatifs
(BME) pour la plupart des oligo-éléments. L’utilisation de SO corrigeait
l’apport sous-optimal en vitamine D; cependant, les apports en vitamine
E, acide folique, calcium et potassium demeuraient sous les BME. Les var-
iables influençant l’utilisation de SO chez les adolescents incluaient la
routine quotidienne, l’influence d’un professionnel de la santé, la prise
en charge de la maladie (MC + DT1) et le manque de connaissances con-
cernant la nécessité de prendre des SO. Les stratégies visant à inciter les
adolescents à prendre des SO variaient chez les parents et les
adolescents.

(Rev can prat rech diétét. 2018;79:118–124)
(DOI: 10.3148/cjdpr-2018-010)
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INTRODUCTION
Celiac Disease (CD) and type 1 diabetes (T1D) require dietary
therapies as part of disease management. The presence of CD
is estimated to be 4%–11% in North American children and
youth with T1D [1]. The Gluten-Free Diet (GFD) is the only
therapy for CD, and T1D requires strict control over carbohy-
drate intake to ensure glycemic control [2, 3]. Hence, children
and youth with CD ± T1D must make conscious decisions in
selecting foods that are gluten free (GF) and will not

contribute to worsening of glycemic control. One of the major
challenges with having both CD and T1D lies in the nutri-
tional content of the GFD. Processed GF foods tend to be high
in added sugars and fats, which may adversely influence glyce-
mic control, and have low levels of multiple micronutrients
such as folate, calcium, and iron [4, 5]. In addition to optimiz-
ing dietary intake, micronutrient supplementation may be
needed to ensure micronutrient needs are met in this popula-
tion [5]. Adherence to micronutrient supplementation may
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be challenging to adolescents on dietary restrictions due to
forgetfulness, inconvenience, and potential lack of “buy-in”
regarding the need or importance of micronutrient supple-
ments (MS) use [6]. This may impact overall nutritional
adequacy of dietary intake for youth with both CD and T1D.
The study objective was to highlight the need for careful evalu-
ation of the need for micronutrient supplementation in youth
with CD± T1D (aged 3–18 years) and the factors influencing
MS use by adolescents in the development of nutrition care
plans by registered dietitians (RD).

METHODS
Demographic, anthropometric, and nutrient data
Children and adolescents (3–18 years) with CD ± T1D and
their parents were recruited from the Stollery Children’s
Hospital (Edmonton) and The Hospital for Sick Children
(Toronto). Ethics approval was obtained from the Human
Research Ethics Board at the University of Alberta,
Edmonton, AB (Pro00048602) and the Research Ethics
Board at Sick Kids, Toronto, ON (#1000048078). Children,
adolescents, and their parents provided written consent or
assent prior to study enrollment.

Socio-demographic and anthropometric data were
obtained. Weight, height, and body mass index z-scores for
age were calculated using World Health Organization growth
standards [7]. Three-day food records (2 weekdays and
1 weekend day) and MS intake were collected and reviewed
for accuracy and validity by a dietitian on the research team
using the multipass technique [8]. Dietary analysis was per-
formed using ESHA’s Food Processor Nutrition Analysis
Software (SQL 11.0.124, ESHA Research, Salem, OR, USA).
Nutritional information was also obtained from the food label
or the Canadian manufacturer. Data were analyzed for macro-
and micronutrient content, glycemic index (GI), glycemic load
(GL), gluten, and diet quality (DQ) using the Canadian
Healthy Eating Index (HEI-C) [9]. HEI-C was ranked as poor
(<50), needs improvement (50–80), and good (>80) [9].
Intake was compared with recommendations from the
Alberta Nutrition Guidelines for Children and Youth, [10]
and Estimated Average Requirements (EAR) [11]. GI and GL
were calculated according to a mix-meal approach [12]. GI
was categorized as low GI (<55), medium GI (55–60), and
high GI (>60); GL was categorized as low GL (<80), medium
GL (80–120), and high GL (>120) [13]. Gluten was calculated
at 20 parts per million as per Canadian regulatory threshold
for GF claims on GF food containing a grain component
[14, 15]. Only total sugar was calculated.

Assessments of factors influencing MS use
Focus groups for adolescents (≥13 years) with CD only and
CD + T1D only, with 1 moderator, were conducted at 2 sites
(Toronto, CD ± T1D n = 3 focus groups; Edmonton, CD

n = 3 focus groups), and in parents (n = 8 focus groups for
CD and n= 3 for CD+ T1D) using an adapted semistructured
interview guide that was vetted for face and content validity by
experts in the field [8]. Focus groups were recorded on a Sony
IC recorder (ICD PX312) and translated verbatim. Interview
guides included questions related to MS use/frequency, bar-
riers and facilitators, and socio-demographic factors influenc-
ing MS use [8]. Responses were analyzed and grouped into
themes using inductive and deductive coding until concrete
themes were formed [8]. All statistics were performed using
Statistical Analysis Software (SAS) 9.4 (version 9.04.01; SAS
Institute, Cary, NC, USA). Quantitative data were analyzed
using parametric and/or non-parametric tests (t test, Mann-
Whitney) and or χ2 tests. A P value ≤ 0.05 was considered sta-
tistically significant.

RESULTS
Participant recruitment and demographic/anthropometric
data
A flow chart showing the participant enrollment is presented
in Supplementary Figure 1.1 No differences in anthropomet-
rics and demographics were noted between the adolescents
from the parent–adolescent pairs and the 5 adolescents whose
parents did not participate in the study (P> 0.05).

Demographic and anthropometric data are presented in
Table 1. Most children and adolescents were born in Canada
(91%) and were of Caucasian descent (84%). Both parents
were born in Canada (mothers, 71%; fathers, 81%), of
Caucasian descent (mother, 90%; father, 83%), and with a uni-
versity degree or higher (mother, 83%; father, 70%).

Dietary analysis: macro-and-micronutrient intake
Dietary intake data are presented in Table 2. Seven were from
children under 13 years old (CD n= 6; CD + T1D n = 1); 17
were from youth over 13 years old (CD n = 8; CD + T1D
n= 9). Nine families were lost to follow up. No differences in
macronutrient, micronutrient, GI, GL, and HEI-C intake above
or below 13 years of age were seen (P > 0.05). All diets fell
within the “needs improvement”HEI-C score of 50–80 [9] with
the exception of 3 “good” quality diets (CD). Eight children and
youth had a medium–high dietary GI (CD n = 4, CD + T1D
n = 4), and 5 had high dietary GI (CD n = 3; CD + T1D
n = 2) (P = 0.87). Eight children and adolescents had
medium–high dietary GL (CD n= 7; CD+ T1D n= 1), and 14
had high dietary GL (CD n= 7; CD+ T1D n= 7) (P= 0.05).
There was no difference in carbohydrate intake, GI, and GL
above and below median glycated haemoglobin (HbA1C 8.0%)
in the youth with CD + T1D. Out of the 24 food records,
16 children and youth (CD n= 11; CD+ T1D n= 5, P= 0.20)
met food group recommendations for meat and alternatives;
6 met the milk and alternative food group recommendations
(CD n = 5, CD + T1D n = 1, P = 0.34); 10 met fruit and

1Supplementary Figure 1 is available with the article through the journal Web site at http://dcjournal.ca.www.nrcresearchpress.com/doi/suppl/10.3148/cjdpr-2018-010.
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Table 1. Demographic and anthropometric data of youth with CD and
with CD + T1D.

CDa CDa + T1D P value*b

Gender (male:female) 7:12 5:8 1.0
Age of child (y) 11.1 ± 4.4 13.1 ± 3.8 0.19
Age ranges (y) 3.0–16.5 7.4–16.9 —

Age at CD diagnosis (y) 8.5 ± 4.2 7.6 ± 3.3 0.51
Duration of CD diagnosis (y) 2.3 ± 1.5 5.5 ± 3.2 0.00*
Biopsy proven CD (yes:no) 16:3 10:3 0.67
Age at T1D diagnosis (y) — 6.7 ± 4.0 —

Duration of T1D diagnosis (y) — 6.8 ± 4.6 —

Family history of CD (yes:no) 11:5 4:9 0.07
Mother, age (y) 43.9 ± 6.9 44.9 ± 4.2 0.66
Father, age (y) 44.2 ± 5.5 47.6 ± 6.1 0.11
Height (cm)c 141.5 ± 29.4 151.0 ± 22.6 0.34
Height z-scorec −0.2 ± 1.4 −0.7 ± 1.9 0.46
Weight (kg)c 38.3 ± 17.8 45.4 ± 19.0 0.29
Weight z-scorec −0.2 ± 0.9 −0.3 ± 1.2 0.81
BMIc 17.9 ± 2.5 18.8 ± 3.4 0.44
BMI z-scorec 0.0 ± 1.0 −0.3 ± 1.0 0.44
Anti-tissue transglutaminase 6.0 ± 6.7 26.3 ± 40.2 0.06
Glycated haemoglobin A1c — 0.08 ± 0.01 —

Note: Data represents: parents of children with celiac disease (CD) (n = 34), children and adolescents with
CD (n = 19), parents of children with CD + type 1 diabetes (T1D) (n = 26) and children and adolescents with
CD + T1D (n = 13). Values expressed as mean ± standard deviation, unless otherwise stated.
*P values <0.05 are statically significant.
aThere are missing scores for age of child at CD diagnosis (n = 1), duration of CD diagnosis (n = 1), and family
history (n = 3). Children and adolescents born in Canada n = 29, children and adolescents who are Caucasian
n = 26, mothers born in Canada n = 22, fathers born in Canada n = 25, mothers who are Caucasian n = 27,
fathers who are Caucasian n = 25, mothers with a university degree n = 24, and fathers with a university degree
n = 19.
bCalculated using SAS 9.4 Statistical Analysis program, 2012.
cCalculated using the World Health Organization calculations for height, weight, and body mass index and their
respective z-scores.

Table 2. Macronutrient and micronutrient intake of youth with CD and with CD + T1D.

CDa CD + T1Da P value*b DRIc

HEI-Cd 72 ± 11 64 ± 9 0.10 —

Energy (kcal) 2025 ± 434 1902 ± 677 0.59 —

Energy per kg (kcal/kg) 53.2 ± 17.2 41.6 ±22.9 0.17 —

Protein (g) 81 ± 29 70 ± 25 0.24 19–52e

Protein per kg (g/kg) 2.1 ±0.8 1.5 ±0.7 0.07 —

%Protein 16 ± 3 15 ± 3 0.43 10%–30%f

Gluten (mg) 3.2 ± 1.4 4.3 ± 1.5 0.11 —

Carbohydrate (g) 258 ± 42 248 ± 75 0.68 130e

%Carbohydrate 52 ± 7 53 ± 5 0.63 45%–65%f

Total sugar (g) 113.6 ± 26.7 96.7 ± 39.4 0.22 —

%Total sugar 23 ± 5 21 ± 5 0.33 <10%g

Mixed meal Glycemic Indexh 59 ± 19 56 ± 5 0.61 —

Glycemic Loadi 125 ± 27 139 ± 44 0.35 —

Fibre (g) 20 ± 4 19 ± 7 0.48 25–38e

Fat (g) 79 ± 29 75 ± 36 0.76 —

(continued )
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vegetable food group recommendations (CD n= 9; CD+ T1D
n= 1, P= 0.01); and 11 met the grains food group recommen-
dations (CD n= 6; CD+ T1D n= 5, P= 0.73).

MS use and its impact on total nutrient intake
Out of all the participants in the study (n= 32), 10 CD and 4
CD+T1D participants consumed a multivitamin or single vita-
min preparation (P= 0.03). Multivitamins containing vitamin

D, 0–500 IU, were the most popular MS (CD n = 7;
CD+ T1D n= 3) with single MS supplements containing vita-
min D, >400 IU, being the second (CD n= 3; CD+T1D n= 1)
(P = 0.83). All multivitamins contained a mix of vitamins A
(≤1813 μg), C (≤150 mg), D (≤400 IU), E (≤13.4 μg), B1
(≤3 mg), B2 (≤5 mg), B3 (≤25 mg), B12 (≤30 μg), folate
(≤200 μg), magnesium (≤50 mg), phosphorus (≤125 mg), cal-
cium (≤250 mg), and zinc (≤5 mg). No MS contained

Table 2. (Continued).

CDa CD + T1Da P value*b DRIc

%Fat 34 ± 7 35 ± 6 0.90 25%–35%f

SFA (g) 28.4 ± 10.7 28.4 ± 18.4 0.99 —

%SFA 13 ± 4 13 ± 4 0.68 <10%f

PUFA (g) 11.9 ± 6.8 9.4 ± 6.7 0.39 —

%PUFA 5 ± 2 5 ± 3 0.74 <10%f

MUFA 24.8 ± 10.4 18.0 ± 9.2 0.11 —

%MUFA 11 ± 3 8 ± 2 0.04* <10%f

Cholesterol (mg) 277 ± 155 247 ± 154 0.64 —

Calcium (mg) 1110.7 ± 418.6 1081.3 ± 680.1 0.90 800–1100e

Vitamin A (μg) 900 ± 340 863 ± 551 0.84 275–630e

Vitamin B1 (mg) 1.0 ± 0.3 0.9 ± 0.3 0.45 0.5–1.0e

Vitamin B2 (mg) 1.8 ± 0.7 1.6 ± 0.6 0.47 0.5–1.1e

Vitamin B3 (mg) 17.3 ± 9.7 12.9 ± 4.7 0.20 6–12e

Vitamin B12 (μg) 4.4 ± 2.8 3.8 ± 1.4 0.56 1–2e

Vitamin C (mg) 144 ± 63 107 ± 71 0.20 22–63e

Vitamin E (mg) 6.9 ± 2.9 5.1 ± 3.5 0.20 6–12e

Vitamin D (IU) 239 ± 204 209 ± 108 0.68 400e

Phosphorus (mg) 1291 ± 395 1085 ± 541 0.29 405–1055e

Magnesium (mg) 294 ± 100 233 ± 94 0.15 110–340e

Folate DFE (μg) 214 ± 55 181 ± 68 0.21 160–330e

Iron (mg) 10.2 ± 2.8 10.6 ± 3.6 0.81 4.1–7.9e

Sodium (mg) 2227 ± 781 1899 ± 638 0.29 1200–1500j

Potassium (mg) 2882 ± 1044 2303 ± 850 0.16 3800–4700j

Selenium (μg) 57 ± 33 45 ± 23 0.34 23–45e

Zinc (mg) 9.4 ± 2.6 9.1 ± 3.4 0.83 4.0–8.5e

Servings of grain products 5 ± 2 6 ± 2 0.22 4–7k

Servings of fruits and vegetables 7 ± 3 5 ± 2 0.12 5–8k

Servings of milk and alternatives 3 ± 1 3 ± 2 0.96 2–4k

Servings of meat and alternatives 3 ± 2 2 ± 1 0.46 1–3k

Note: Data represents: children and youth with CD under 13 years old (n = 6); children and youth with CD over 13 years old (n = 8); children and youth with CD + T1D under 13 years old
(n = 1); children and youth with CD + T1D over 13 years old (n = 9) without micronutrient supplementation. Nine participants were lost to follow up with no dietary intake information
(n = 5 CD; n = 4 CD + T1D). Values expressed as mean ± standard deviation. SFA, saturated fatty acid; PUFA, poly-unsaturated fatty acid; MUFA, mono-unsaturated fatty acid.
*P values <0.05 are considered statically significant.
aCD: males, n = 5; females, n = 9. CD + T1D: males, n= 3; females, n = 7.
bCalculated using SAS 9.4 Statistical Analysis program.
cDietary reference intakes (DRI) obtained from Health Canada. Dietary reference intakes. Ottawa, ON: Health Canada; 2010.
dHealthy Eating Index (HEIC) 2009 rankings: ≤50, poor diet; 50–80, needs improvement; >80, good.
eEstimated average requirement.
fAcceptable macronutrient distribution range.
gWorld Health Organization recommendation.
hGlycemic Index categories: low GI (<55), medium GI (55–60) and high GI (>60).
iCalculated based on Glycemic Index and amount consumed.
jAdequate intake.
kRecommended servings based on the Alberta Nutrition Guidelines for Children and Youth 2012.
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potassium. With the exception of potassium, folate, and calcium,
the majority of children (>50%) met the EAR for micronutrient
intake in both groups after supplementation. Vitamin E intake
(<EAR) was low in children and adolescents with CD+ T1D,
even with micronutrient supplementation. More Children with
CD had vitamin E intakes exceeding the EAR.

Adolescent and parental perceptions about MS use:
facilitators and barriers
The major themes and representative quotes regarding MS use
(barriers and facilitators) are summarized in Table 3. No
major differences in the major themes (barriers/facilitators)
regarding MS use were noted between groups with the excep-
tion of some additional themes in the T1D group that focused
on medical management. Adolescents with CD and T1D addi-
tionally reported that MS use was not perceived to be an
important factor influencing overall disease management or
glycemic control (barrier). Adolescents with CD alone also
stressed that parental reminders for MS use were an important
facilitator. Two adolescents in the CD group stated a prefer-
ence for obtaining nutritional information about the GFD
from a RD. Female adolescents were more likely to be inter-
ested in MS and were more receptive to parental feedback,
particularly in the CD group.

Parents of children and adolescents with CD+ T1D stated
similar facilitators and barriers to MS use as to parents of chil-
dren with CD alone (data not shown) [8]. Important facilita-
tors to MS use included daily routine, health professional
recommendations, perceived contribution to overall diet and
health, and youth self-efficacy. Barriers included lack of
knowledge and resources regarding need for MS, characteris-
tics of supplements (including known gluten content), and
balancing MS use with overall medical management (Youth
with T1D + CD). Parents of adolescents over 13 years stated
that they had significantly less influence on adolescent MS
use due to complex school schedules and less influence over
food choices citing adolescent peers as being more influential.

Adolescents in our study cited the desire to use phone apps
for recreation, but a perceived annoyance in medical or nutri-
tional management. Adolescents with CD + T1D expressed
frustration in finding GF food products with low amounts of
added sugars. This finding highlights the importance of
including both adolescents and parents in strategies that focus
on adherence to nutritional therapy in clinical populations.

DISCUSSION
Adolescent adherence to prescribed medical and nutritional
therapies is important to understand because this is a variable

Table 3. Adolescent facilitators and barriers to micronutrient supplement usage with quotes.

Facilitators
Taste “It would : : : have to taste good.”
Health professional recommendation “Actually I have a dietician. She : : : suggested to my parents that I go on vitamins : : :”
Routine “ : : : I have been taking Singulairs for like 5 years : : : So I am used to taking them

nightly : : : when I take my Singulairs, I just take my vitamins.”
Parental influences “No one’s really told me to take them. It’s just my mom researching and stuff.”
Parental reminders (CD only) “I don’t really pay that much attention to this little pill I have to take in [the]

morning : : : sometimes [Mom] doesn’t remember either but when she [does], she’s
like have you taken your pill[?]”

Barriers
Lack of knowledge “ : : : I think that a lot of it is we don’t really know what the nutrition means like we

know fibre is good but we don’t know exactly how much fiber is good : : :”
Forgetting “For me, it’s : : : either I remember or I don’t.”
Gluten free a priority (Not nutrition) “ : : :When I go for grocery shopping, I worry about more what the ingredients than

what the nutritional value is.”
Fear of being treated differently “[I] usually have a big bottle and everyone is looking at me weird when I take em’ : : :

especially on school trips.”
Lack of association between nutrition and
disease (only CD + T1D)

“I don’t really see like a big connection between the two : : : I just don’t really
understand how like the vitamin and diabetes are related”

Blood glucose control (only CD + T1D) “If you see a gluten-free cake for example, you are like ‘Whoa, cake, I wanna have
that!’— : : : one of the only times I’ll ever get gluten-free cake and then you figure
out how many carbs are in there.Woah, that’s a lot, you know, I can’t have this cake
now.”

Note: Focus groups: n = 6; focus group participants: n = 15 (6 celiac disease (CD) and 9 CD + type 1 diabetes (T1D)), with adolescents 13–18 years old. Focus groups were conducted
with a trained moderator and interview guide with 5 open-ended questions on micronutrient supplement use and frequency, barriers, and facilitators to micronutrient supplement use
and socio-demographic factors influencing micronutrient supplement use.
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stage of the life cycle; where nutritional and medical outcomes
may be influenced [5, 16]. The main study findings show high
intakes of sugars and saturated fat, and low intakes of fibre,
vitamin D, calcium, folate, and potassium are common in
youth with CD ± T1D. After including MS, more children
and adolescents met the EAR for vitamin D but not for vita-
min E, folate, and potassium. This may be due in part to
inconsistent use of MS within the daily routines of youth with
CD± T1D. Probing of adolescents (≥13 years) in both groups
revealed that daily routine and health professional recommen-
dation, along with taste and preference were important facili-
tators to daily MS use, whereas the lack of knowledge
regarding the need for MS use and forgetting to take MS were
major barriers. Of note, the younger female, adolescents
(<14 years) tended to be more influenced by parental opinion
regarding the need for MS use and to rely more consistently
on parental strategies to ensure daily MS used [17]. In contrast
the older adolescents cited little parental influence on
decision-making regarding food intake and overall use of
MS; a finding that is consistent with the literature whereby
older adolescents demonstrate increasing independence than
younger adolescents [16, 17].

Adolescents with CD and T1D expressed some unique
concerns related to dietary priorities; whereby carbohydrate
intake and its contribution to glycemic control was cited as
the most important dietary priority, typically overriding any
concerns regarding micronutrient adequacy/inadequacy in
the diet. Additional concerns included lack of knowledge/
recognition of need for MS and concerns regarding the ability
to obtain GF micronutrient supplements in the market.
Additionally the fear of being treated differently (adolescents
with T1D/CD) was also cited, a burden already perceived to
be high with ongoing insulin therapy.

Despite participants meeting recommended number of
food servings in each food group, the majority still did not
meet the EAR for calcium, phosphorus, and magnesium.
This may be due to the inconsistent consumption of cow’s
milk, leafy green vegetables, potatoes, and fruit juice. Cow’s
milk fortified with vitamin D only made up half of all the dairy
servings consumed. The selective food choices particularly in
adolescents with CD + T1D were related to the potential
adverse side-effects of the carbohydrate content of these foods
on glycemic control/lack of preference for these foods.

This study had some limitations, which included the lack of
complete nutritional information available on some GF products,
which was mitigated by contacting manufacturers and nutri-
tional information on websites. Focus group recruitment for ado-
lescents with CD + T1D was from 1 centre, which may have
resulted in a geographical bias. All participants came from fami-
lies with higher socio-economic status and education levels,
which may limit interpretation of findings in families living in
rural areas or lower socio-economic status. The viewpoints of
MS use in younger children (<13 years) were not studied and
would be important to understand to ensure that age-appropriate
education is provided [18, 19].

One unique finding in this study was the differing opinion
between parents (pro) and adolescents (against) on the use of
phone apps to remind adolescents to take MS. Recent studies
show positive responses on the use of phone apps to assist ado-
lescents and adults with T1D in glycemic management [20, 21].

RELEVANCE TO PRACTICE
In summary, youth with CD ± T1D, have diets that are char-
acterized by high sugar/fat, GI, and GL intake that may be
deficient in several important micronutrients. This indicates
that careful evaluation of dietary intake is needed in youth
consuming the GFD to ensure optimal nutritional intake.
When MS is needed, RDs are in a unique position to educate
youth and parents regarding the need for supplementation
and the choice of GF supplements. Consideration of adoles-
cent and parental viewpoints for daily MS use and the charac-
teristics of GF foods are particularly important in children
with CD and T1D due to the potential to contribute to altered
glycemic control.
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