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Diagnostic delays and 
treatment challenges 

in children with coeliac 
disease: The New Zealand 

Coeliac Health Survey
Kirsten J Coppell, Rosemary A Stamm, Kiri PH Sharp 

Coeliac disease (CD), an autoimmune 
enteropathy characterised by a per-
manent intolerance to dietary gluten, 

is a common disorder affecting about 1% of 
the general population worldwide.1 Inges-
tion of gluten containing cereals causes 
progressive damage to the small intestine in 
genetically susceptible individuals, leading 
to a variety of gastrointestinal and extra-gas-
trointestinal manifestations, including poor 
growth, irritability, iron defi cient anaemia 
and dental enamel defects.2 CD is associated 
with other autoimmune diseases, such as 
type 1 diabetes, autoimmune thyroid disease 
and autoimmune liver disease.2 Exclusion 
of gluten from the diet is currently the only 
treatment option, and aside from alleviation 
of symptoms is important for establishing 

normal growth in children, and preven-
tion of anaemia, osteoporosis and certain 
cancers.2–4 This treatment is challenging, as 
gluten is a common component of the typi-
cal New Zealand diet.

The incidence of CD has increased 
worldwide in both children and adults, and 
this is not entirely explained by an increased 
awareness of, and testing for the disease. 
Among Scottish children aged less than 16 
years the incidence of CD increased from 
1.8 to 11.7 per 100,000 between 1990–94 
and 2005–09.5 In Denmark, incidence rates 
increased from 1.6 to 15.2 per 100,000 
between 1980–84 and 2015–16 among 
all ages, with the largest increase in inci-
dence among 0–9 year olds.6 Similarly, in 
New Zealand incidence increased from 0.9 
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AIM: Coeliac disease (CD) is an increasingly common immune-mediated disorder. Treatment is a life-long 
gluten-free diet. The aim of this study was to describe the presenting symptoms, delays in diagnosis and 
di� iculties associated with managing CD in children. 

METHOD: The New Zealand Coeliac Health Survey was undertaken in collaboration with Coeliac New 
Zealand Incorporated, whose membership was the study population. The questionnaire enquired about 
presenting and ongoing symptoms, and challenges associated with treatment. Children aged <16 years 
were included in this analysis. Proportions and the mean or median were calculated, as appropriate.

RESULTS: There were 123 children with doctor-diagnosed CD. The median age at diagnosis was 4 years 
(range 0–13 years). The median time between symptom onset and diagnosis was 1.5 years (range 0–11 
years). Despite a gluten-free diet, many children continued to experience symptoms, which were most 
commonly attributed to an unknown cause (61.8%), hidden sources of gluten (44.1%) or food allergy 
(29.4%). Families found that following a gluten-free diet was very (12%) or moderately (31%) di� icult, 
particularly when eating out. 

CONCLUSION: Recognition of the challenges associated with the diagnosis and treatment of CD in 
childhood is an important issue in addressing the needs of children with CD, and their families. 
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per 100,000 in 1970 to 12.9 per 100,000 in 
1999 among all ages.7 While the change in 
incidence among New Zealand children is 
unknown, the prevalence among 8–12 year 
old children is about 1%.8 

With an increasing number of children 
diagnosed with CD internationally, and 
the changing presentation of the disease, 
we sought to obtain information about 
the clinical features, and the length and 
nature of the diagnostic process in New 
Zealand children aged less than 16 years 
with CD, and the diffi  culties associated with 
managing the disease.

Methods
Setting

The New Zealand Coeliac Health Survey 
was undertaken between 21 June and 6 
August 2012 in collaboration with Coeliac 
New Zealand Incorporated (CNZ), a national 
organisation whose membership was the 
study population. At the time of the survey 
the membership of CNZ was 2,720, which 
included adults and parents or guardians of 
children with CD. The Multi-region Ethics 
Committee of New Zealand approved the 
study (MEC/12/EXP/072).

Survey development and 
administration

The survey has been described else-
where.9 In brief, permission was obtained 
to use and modify the Canadian Celiac 
Health Survey.10,11 The Canadian survey was 
minimally adapted to fi t the New Zealand 
context. Questions were added in order to 
obtain data on ethnicity, fi nancial subsidies 
for CD, frequency of accidental consumption 
of gluten and diffi  culties with following a 
gluten-free (GF) diet. Following pilot testing 
at two regional CNZ support groups, and 
with a further three individuals, the ques-
tionnaire was further modifi ed slightly to 
clarify the interpretation of a few questions.

The survey was self-administered, 
primarily online using Survey Monkey 
Software (www.surveymonkey.net). A study 
invitation and an information sheet along 
with a link to the survey were emailed 
to 2,383 members of CNZ and posted to a 
further 337 members by the organisation to 
maintain anonymity. Parents or guardians 
of children with CD were invited to 

complete the survey on their behalf. Efforts 
to maximise the response rate included 
speaking at two local CNZ meetings, sending 
an email reminder to complete the survey 
after four weeks and six weeks of sending the 
original invitation, and offering a chance to 
win a book voucher for survey participants. 
Informed consent was obtained by the choice 
of whether or not to complete the survey.

Data
The postal surveys were entered into 

Survey Monkey by KS and an assistant using 
the same Survey Monkey software. A 10% 
sample of postal surveys were randomly 
selected to check for data entry accuracy.

The data were exported from Survey 
Monkey to Microsoft Excel, cleaned and 
checked for errors. The data were analysed 
using STATA Data Analysis and Statistical 
Software integrated (version 15, StataCorp 
LP). Proportions and the mean ± SD or 
median (min-max) were calculated, as 
appropriate.

Results
Participants

Survey data were obtained for 123 children 
aged less than 16 years who were diagnosed 
with CD by a doctor. Most (87.8%) children 
had biopsy-confi rmed CD (n=108). Thirteen 
children reported elevated CD antibodies 
without biopsy-confi rmed CD, while 66 
(53.7%) reported both a positive biopsy and 
elevated antibodies. Two children had CD 
diagnosed by a paediatrician without either 
a biopsy or positive antibodies. Both had a 
parent with biopsy positive CD.

Diagnosis of CD and ongoing 
symptoms

Table 1 shows the demographic character-
istics of the study population. The median 
age of children at the time of diagnosis was 
four years (range 0–13 years). The time 
between the onset of symptoms and diag-
nosis varied between 0 and 11 years with 
the median time being 1.5 years. Prior to 
being diagnosed with CD, the symptoms 
of 45 (36.6%) children were reported to be 
attributed to other disorders such as acid 
refl ux (n=20), a food allergy (n=18), anaemia 
(n=13), vitamin defi ciency (n=10) or irritable 
bowel syndrome (n=7) (Table 2).
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Table 3 shows the number and proportion 
of children experiencing the various 
symptoms associated with CD at the time 
of diagnosis, and whether they had fully 
recovered from these symptoms after 

initiating a GF diet. The fi ve most common 
symptoms present at diagnosis were 
bloating, gas and abdominal pain (79%), diar-
rhoea (59%), extreme weakness or tiredness 
(56%), poor growth (55%) and large, pale, 
foul-smelling stools (50%). Many children 
continued to experience symptoms despite 
following a GF diet. Of those with ongoing 
symptoms, 68 participants selected one or 
more reasons for not having fully recovered, 
including an unknown cause (61.8%), hidden 
sources of gluten (44.1%), another food 
allergy (29.4%) or problems adhering to a GF 
diet (14.7%).

At the time of diagnosis, 96% of the 
children and their parents reported being 
told they needed to follow a GF diet for 
life and 84% reported being referred to 
a nutritionist or dietitian. Most children 
(94%) reported following a GF diet all the 
time, while 2% reported following a GF diet 
only some of the time. For those following a 
GF diet, there was a marked improvement 
in health for 104 (90%) children and a 
moderate improvement for eight (7%) 
children. Only one child was reported to 
have no improvement in health following 
the adoption of a GF diet.

Challenges with adopting a gluten 
free diet and quality of life issues

Following a GF diet was not easy for many 
families, with 12% fi nding it very diffi  cult 
and 31% fi nding it moderately diffi  cult. Acci-
dental consumption of gluten was reported 
to occur at least weekly or monthly for 17% 
of participants. Free text comments high-
lighted that adopting a GF diet was easier for 
children when parents put in a lot of time 
and effort to ensure their child’s diet was GF, 
and when there was good family support or 
the whole family adopted a GF diet. 

The need to consume a GF diet presented 
numerous challenges for children and their 
families. Table 4 shows some quality of life 
challenges of a GF diet for children. More 
than one-third (37%) felt different from 
other children because of their CD all or 
most of the time, and 31% felt embarrassed 
because they had to bring GF foods to parties 
all or most of the time. About one-quarter 
felt angry about having to consume a 
different diet all or most of the time and half 
felt angry some of the time. Most children 
however had a very strong understanding 

Table 2: The different diagnoses made prior to a 
diagnosis of coeliac disease (n=123).

Diagnosis* n (%)

Acid reflux 20 (44.4)

Anaemia 13 (28.9)

Chronic fatigue 3 (6.7)

Diverticulitis 1 (2.2)

Food allergy 18 (40.0)

Hiatus hernia 1 (2.2)

Irritable bowel syndrome (IBS) 7 (15.6)

Menstrual symptoms 1 (2.2)

Stomach or duodenal ulcers 2 (4.4)

Stress/nerves/depression 5 (11.1)

Vitamin deficiencies 10 (22.2)

*Some participants were given more than one 
diagnosis.

Table 1: Demographic characteristics and 
diagnostic details of children aged less than 16 
years diagnosed with coeliac disease. 

n (%)* 

Sex

Males 33 (26.8)

Females 90 (73.2)

Age in years, mean ± SD 9.0±3.2

Ethnic group

European 115 (93.5)

Māori 5 (4.1)

Pacific 1 (0.8)

Asian 1 (0.8)

Unknown 1 (0.8)

Age in years at diagnosis, median 
(min–max)

4 (0-13)

Duration of symptoms in years prior 
to diagnosis, median (min–max)

1.5 (0-11)

*unless otherwise specified.
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of the importance of following a GF diet, but 
25% felt their teachers and friends did not 
understand why they could not eat foods 
with gluten all or most of the time. 

The biggest challenge was eating away 
from home with 47% avoiding restaurants, 
and 19% avoiding travel all or most of the 
time. More than half reported not being 
invited out for meals at least some of the 
time. Birthday parties, school functions and 
eating at friends’ houses were particularly 
challenging. Organising and ensuring GF food 
was available at these functions, combined 
with a sense of being different from others, 
other people’s lack of understanding about a 
GF diet and cross contamination made social 
occasions with food present very diffi  cult. 
Other reported challenges and diffi  culties 
were remembering to have GF food on hand 

when out and about, preparing GF food in 
advance, fi nding GF food products in smaller 
towns and the expense of GF food products.

Discussion
CD is an increasingly common chronic 

disorder12 for which the only treatment is a 
life-long GF diet. This study demonstrated 
that a diagnosis of CD in children can be 
considerably delayed, with symptoms 
commonly attributed to other diagnoses 
initially. Following a diagnosis of CD, the 
overall health of most children improved 
with a GF diet, but gastrointestinal and 
extra-gastrointestinal symptoms persisted 
for some children. Eating GF meals away 
from home was socially challenging for 
many children. 

Table 3: The clinical signs and symptoms present prior to, and ongoing symptoms following, a diagnosis 
of coeliac disease (n=123).

Symptom Present at diagnosis Fully recovered

n (%) n (%)

Bloating, gas, abdominal pain 97 (78.9) 58 (59.8)

Diarrhoea 72 (58.5) 48 (66.7)

Extreme weakness or tiredness 69 (56.1) 56 (81.2)

Poor growth 67 (54.5) 48 (71.6)

Large, pale, foul-smelling stools 61 (49.6) 47 (77.0)

Weight loss 57 (46.3) 48 (84.2)

Anaemia 55 (44.7) 44 (80.0)

Nausea or vomiting 53 (43.1) 39 (73.6)

Constipation 45 (36.6) 30 (66.7)

Eczema 40 (32.5) 12 (30.0)

Mood swings/depression 38 (30.9) 18 (47.4)

Itchy skin 33 (26.8) 10 (30.3)

Lactose intolerance 24 (19.5) 14 (58.3)

Mouth ulcers 24 (19.5) 20 (83.3)

Easy bruising of skin 16 (13.0) 10 (62.5)

Bone/joint pain 17 (13.8) 12 (70.6)

Migraine headaches 14 (11.4) 13 (92.9)

Muscle cramps 14 (11.4) 11 (78.6)

Hypoglycaemia 3 (2.4) 3 (100)
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The clinical presentation of CD has 
changed over time, with the classic presen-
tation of abdominal distention, anorexia, 
chronic diarrhoea, weight loss, irrita-
bility and failure to thrive now being less 
common.13–16 Most cases now present with 
non-classical symptoms, many of which are 
non-specifi c, or are diagnosed following 
screening in at risk groups, such as children 
with type 1 diabetes or Down’s syndrome.13–16 
In this study, and the Canadian Celiac Health 
Survey,17 many children presented with 
a wide range of non-specifi c symptoms, 
including tiredness, weight loss, poor growth, 
mood swings and skin conditions such as 

eczema and itchy skin.2 This non-classical 
type of presentation can contribute to delays 
in the diagnosis of CD.18 

In Canada, the median time between the 
onset of symptoms was one year and the 
range was 0–12 years,17 compared with a 
median time of 1.5 years (range of 0–11 
years) in New Zealand children. Since the 
Canadian survey in 2002 and the New 
Zealand survey in 2012, awareness of CD 
has continued to increase, and serological 
testing for CD antibodies is more available. 
Consequently, it is possible that delays in the 
diagnosis of CD reported for children in the 
New Zealand survey may have shortened, 

Table 4: The quality of life challenges of a gluten-free (GF) diet for children aged less than 16 years with 
coeliac disease (CD). 

Number of 
responses

All of the 
time
n (%)

Most of 
the time 
n (%)

Some of 
the time 
n (%)

Never 
n (%)

I felt le�  out of activities at school or 
friends’ homes because of CD.

114 8 (7.0) 17 (14.9) 73 (64.0) 16 (14.0)

I felt di� erent from other kids because 
of CD.

115 19 (16.5) 24 (20.9) 52 (45.2) 20 (17.4)

I felt embarrassed because I had to 
bring GF foods to parties at school or 
at friends’ homes.

115 19 (16.5) 17 (14.8) 49 (42.6) 30 (26.1)

I felt angry about having to follow a 
special diet.

114 20 (17.5) 9 (7.9) 58 (50.9) 27 (23.7)

I felt my teachers and friends did not 
understand why I couldn’t eat foods 
with gluten in them.

115 6 (5.2) 23 (20.0) 41 (35.7) 45 (39.1)

I felt that I could be healthy without 
following a special diet.

115 1 (0.9) 3 (2.6) 20 (17.4) 91 (79.1)

Avoid restaurants 118 18 (15.3) 37 (31.4) 54 (45.8) 9 (7.6)

Avoid travelling 119 3 (2.5) 20 (16.8) 28 (23.5) 68 (57.1)

Brought GF food when travelling 117 70 (59.8) 25 (21.4) 20 (17.1) 2 (1.7)

Not invited for meals 117 6 (5.1) 16 (13.7) 41 (35.0) 54 (46.2)

Worried about hospital stay 116 15 (12.9) 8 (6.9) 19 (16.4) 74 (63.8)

Di� icult to find GF food in shops 117 5 (4.3) 13 (11.1) 77 (65.8) 22 (18.8)

Di� icult to find good GF food 119 8 (6.7) 28 (23.5) 72 (60.5) 11 (9.2)

Ate gluten because could not find GF 
food

117 0 0 7 (6.0) 110 (94.0)

Di� icult to determine if GF from labels 118 4 (3.4) 3 (2.5) 86 (72.9) 25 (21.2)
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as has been observed elsewhere.19 Diag-
nosing CD as early as possible after the 
onset of symptoms is important, particularly 
as differences in height growth between 
children with and without CD, are apparent 
from the age of 12 months even though the 
diagnosis may be at an older age.20 

The most prevalent symptom prior to the 
diagnosis of CD reported in our study was 
bloating, gas and abdominal pain in four of 
fi ve children, of which only 60% reported 
to have fully recovered after initiating a GF 
diet. This was despite 84% of participants 
and their caregiver(s) being referred to a 
dietitian following diagnosis to learn about 
a GF diet, and almost all stating they always 
consumed a GF diet. It is possible that the 
reported ongoing symptoms were secondary 
to non-coeliac causes, and participants most 
commonly attributed these to either an 
unknown cause or hidden sources of gluten 
in the diet. 

This survey illustrates the diffi  culties in 
avoiding gluten for children with CD in 
New Zealand, and that their symptoms may 
not completely resolve either through poor 
adherence to the GF diet, particularly among 
teenagers, or inadvertent consumption of 
gluten.21–23 The popularisation of the GF 
diet into a ‘fad’ diet and the greater avail-
ability of GF foods24,25 has complicated the 
treatment for those with CD.26 The increased 
consumption of GF food by those without CD 
has contributed to the poor understanding 
of the severity of CD, especially in relation to 
the risks of cross-contamination and hidden 
gluten. Continued symptoms, even if inter-
mittent, clearly have an impact on quality 
of life.27 Previous research has shown that 
social isolation can occur in children due to 
the misunderstanding of CD by others and 
that social isolation and misunderstandings 
of CD are important barriers to adherence to 
a GF diet.22 In this study, approximately one 
in three children reported feeling different 
from other children because of their CD, and 
feeling embarrassed because of having to 
bring GF foods to parties all or most of the 
time, and one-quarter felt their teachers and 
friends did not understand why they needed 
to eat GF foods.  

Contamination of foods labelled as being 
GF is a recognised issue, both in New 
Zealand and internationally,28–32 and is one 
possible reason for ongoing symptoms. 

A recent Australian study found repeat 
batches of three GF labelled food items 
produced in dedicated GF factories tested 
positive for gluten. In New Zealand, Food 
Standards Australia New Zealand (FSANZ) 
develops standards for the food industry in 
Australia and New Zealand,33 and a claim to 
the effect that a food for medicinal purposes 
is GF may be made if the food contains (a) 
no detectable gluten; and (b) no oats or 
oats products; and (c) no cereals containing 
gluten that have been malted, or products 
of such cereals. Whereas in most of Europe, 
the UK and the US, food products can be 
considered GF if they contain less than 20 
parts per million (ppm) of gluten as defi ned 
by the Codex Alimentarius Commission, 
a joint programme of the World Health 
Organization and Food and Agriculture 
Organization that develops international 
standards for food.34,35 Although the defi -
nition of GF is based on no detectable gluten 
in New Zealand and Australia, contami-
nation still occurs during processing and 
packaging of food,29,30 and GF food prepa-
ration in cafes and restaurants is not 
necessarily adequate.36,37 The extent of 
GF food contamination in New Zealand is 
most likely to be under-reported as FSANZ 
does not enforce the code, and there is no 
regular monitoring of adherence to these 
standards.33 Further, most food recalls by 
the Ministry of Primary Industries (MPI) are 
voluntarily initiated by businesses when 
they become aware of a potential food 
safety or suitability issue.38

This survey population were members of 
CNZ, a non-profi t organisation that supports 
New Zealanders with CD, and they may not 
be representative of the New Zealand popu-
lation with CD. Further, it is possible that 
those participating in the survey are more 
motivated individuals or have different 
experiences compared with non-respon-
dents. It was not possible to determine 
the survey response rate for children, as 
the CNZ membership list did not distin-
guish between adults and children. While 
respondents reported that their CD had 
been formally diagnosed, this and any prior 
diagnoses were not validated by checking 
medical records. However, it is unlikely 
that families would pay a CNZ membership 
fee, if their children did not have paediatri-
cian-confi rmed CD. Recall bias particularly 
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in relation to symptoms at the time of diag-
nosis is possible, given the time between 
diagnosis and this survey was up to 14 years. 
Another limitation of the survey is that the 
experiences in quality of life were framed 
by a quantitative questionnaire format with 
defi ned questions. This may not capture 
the full range of challenges, including 
cost, that are experienced by families and 
children living with CD.39 Future research 
should engage mixed-methods or qualitative 
research methods to fully capture the chal-
lenges of those diagnosed with CD.

In conclusion, the prevalence of CD has 
been increasing over the past 30 years, 

yet timely diagnosis of CD in children and 
diffi  culty adhering to a GF diet, determined 
by the persistence of symptoms, remain an 
issue. The quality of life of children with 
CD can be impacted by social pressures 
related to having to adhere to a GF diet and 
a limited availability of safe uncontami-
nated GF options when attending parties, 
restaurants and travelling. Recognition of 
the symptoms and challenges associated 
with the diagnosis and treatment of CD in 
childhood remains an important issue in 
addressing the needs of children with CD, 
and their families.
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