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ABSTRACT

Objectives: Diagnosis of coeliac disease based on serology only has been allowed since 2018 in Finland
for adults meeting specific criteria. We studied the patient experiences and perceptions of this novel
diagnostic option.
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Methods: Altogether 194 adult patients were questioned on socio-demographic and health-related 2024
L. . . . . . . Accepted 11 November
characteristics, quality of life and various coeliac disease-related issues. The results were compared 2024
between patients diagnosed with intestinal biopsy or based on serology only.
Results: Altogether 69 (36%) of the patients were diagnosed without duodenal biopsies. They were KEYWORDS
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younger (median 43 vs. 51years, p=0.046), diagnosed more recently (2021 vs. 2020, p<0.001) and more
often in primary health care (78% vs. 43%, p=0.001), had fewer esophageal symptoms at diagnosis
(17% vs. 30%, p=0.046) and considered the diagnostic process easier (49% vs. 30%, p=0.032) than
those diagnosed by duodenal biopsy (n=125). The no-biopsy group received less often dietician
follow-up (4% vs. 17%, p=0.012), reported more persistent symptoms (36% vs. 21%, p=0.026) and
experienced more stress due to the diet (68% vs. 47%, p=0.039). Symptom persistence or stress were
not associated with year of diagnosis or dietician follow-up. The groups were comparable in
socio-economic characteristics, general health, quality of life, diagnostic delay, dietician guidance at
diagnosis, and dietary adherence.

Conclusions: The non-invasive approach resulted in de-centralized diagnosis and easier
patient-experienced diagnostic process of coeliac disease, but was associated with increased risk for
persistent symptoms and stress due to gluten-free diet. These results highlight the significance of
appropriate patient guidance and support regardless of the diagnostic strategy.

KEY SUMMARY

Established knowledge on this subject

« Finland was the first country to allow the diagnosis of coeliac disease without duodenal biopsies and
based on serology only to selected adult patients.

- Feasibility of no-biopsy diagnosis of coeliac disease for adults has been debated globally.

- Patient perceptions and acceptance of the diagnostic process are important as coeliac disease is
treated with life-long, strict gluten-free diet.

New findings of this study

+  One-third of adult coeliac disease patients reported being diagnosed without duodenal biopsies,
based on serology only in the period 2019-2022.

»  No-biopsy diagnoses were made more often outside hospital settings and the patients found the
diagnostic process less challenging than those diagnosed based on biopsy findings.

« No-biopsy diagnosis was associated with more common persistent symptoms and stress due to
gluten-free diet, and less common dietician follow-up.

« The findings highlight the significance of adequate patient support and guidance regardless of
diagnostic process.

Abbreviations: CeD: coeliac disease; EmA: endomysial antibodies; ESPGHAN: European Society for
Paediatric Gastroenterology Hepatology and Nutrition; TGA: tissue transglutaminase antibodies.
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Introduction

The diagnosis of coeliac disease (CeD) has traditionally been
established based on histological verification of small-bowel
mucosal damage [1]. However, obtaining the mucosal speci-
mens entails a laborious and burdensome upper gastrointes-
tinal endoscopy [2]. Furthermore, the increasing prevalence
of CeD and other gastrointestinal disorders has placed signif-
icant strain on the healthcare system, emphasizing the bene-
fits of simplified diagnostic strategies [3-5]. Concurrently,
numerous studies have reported excellent specificity of high
levels of serum tissue transglutaminase antibodies (TGA),
together with positive endomysial antibodies (EmA), for CeD
diagnosis [6,7]. These aspects led to the introduction of the
first international guidelines enabling the diagnosis of CeD
based on serology only and without the biopsies in selected
children by the European Society for Paediatric
Gastroenterology Hepatology and Nutrition (ESPGHAN) [8,9].

In recent years, there has been accumulating evidence
that CeD diagnosis without biopsy could also be established
for adult patients [10-18]. This option has attracted addi-
tional global attention due to the healthcare restrictions
during the COVID-19 pandemic [19]. Besides the ESPGHAN
criteria for children, the American College of Gastroenterology
recently (2023) stated that serology-based diagnosis of CeD
could be considered in symptomatic adults unwilling or
unable to undergo endoscopy [20]. Regularly updated nation-
wide guidelines for CeD have been available in Finland since
the 1990s. This, together with a uniform healthcare system,
made it possible to extend the ESPGHAN serology-based cri-
teria to selected CeD patients in all age groups as early as in
2018 [21]. As a novel paradigm, however, acceptance of the
new criteria by patients and healthcare professionals should
be carefully monitored. The patient perspective is particularly
important in CeD, of which the treatment consists of expen-
sive and socially restrictive gluten-free diet [22].

We therefore aimed to investigate patients’ experiences of
the revised Finnish criteria allowing the serology-based CeD
diagnosis for some adults. Furthermore, we studied whether
patients diagnosed based on biopsies or serology only dif-
fered concerning the success of the dietary treatment, con-
ceptions of the disease or overall health.

Material and methods
Patients and study design

The study was conducted in collaboration between Tampere
University and the Finnish Coeliac Society. New adult mem-
bers who had joined the Society from January 2020 to March
2022 and gave advance consent to participate in scientific
studies (n=629) were invited by email to complete an online
questionnaire. A reminder was sent after three weeks to
increase the number of responders. Exclusion criteria were
age under 18years at CeD diagnosis, unclear criteria used for
CeD diagnosis, CeD diagnosis before 2019 and incomplete
questionnaire. After exlusions, the final study cohort com-
prised 194 adult CeD patients diagnosed in 2019-2022
(Suppl. Figure 1). The study comparisons were conducted

between CeD patients who reported being diagnosed based
on serology only or with duodenal biopsy.

The new Finnish criteria for CeD enable to omit the upper
gastrointestinal endoscopy and duodenal biopsies in both
children and adults presenting with TGA >10x upper limit of
normal for a given commercial assay and positive EmA [21].
All individuals who do not fulfil the aforesaid serological cri-
teria or who present with pre-defined alarm symptoms/clini-
cal findings should be referred to endoscopy. When required,
histological diagnosis of CeD should be based on the demon-
stration of small-bowel mucosal inflammation and morpho-
logical damage [1].

Ethical aspects

According to the Finnish national guidelines, approval by the
Ethics Committee was not required for this questionnaire-based
study. Patients fulfilling the inclusion criteria were identified
and invited to join the study by Finnish Coeliac Society. All
data were analysed without personal identifiers.

Data collection

The structured study questionnaire was pre-tested by a group
of 12 volunteers with CeD and improved based on their feed-
back. The final questionnaire comprised questions on various
socio-demographic-, lifestyle- and health-related characteris-
tics, including community type, education, employment sta-
tus, special diets, smoking, alcohol use and regularity of
exercise, body mass index (BMI, kg/m?), and family history of
CeD. Furthermore, presence and details of possible comorbid-
ities, malignancies, fractures and miscarriages, as well as reg-
ular use of proton-pump inhibitors, non-steroidal anti-
inflammatory drugs, and iron and vitamin supplements were
assessed. Specific CeD-related questions were used to ascer-
tain whether the diagnosis was established based on serol-
ogy only or with duodenal biopsies, as well as time and site
of the diagnosis, type of possible gastrointestinal and extrain-
testinal symptoms and their duration before the diagnosis,
how the diagnosis was communicated, information given
after the diagnosis, patient perceptions of the diagnostic pro-
cess and implementation of follow-up (e.g., dietitian guid-
ance, use of blood tests).

The main reason for suspicion of CeD was further classi-
fied as (1) clinically detected including patients found due to
symptoms or (2) screen detected from groups at risk for CeD,
such as family members or patients with type 1 diabetes.
Diagnostic delay was defined as time from self-estimated
symptom onset to CeD diagnosis and initiation of gluten-free
diet. Site of the diagnosis was categorized as (1) public health
centre, (2) occupational health care, (3) student health care,
(4) private health clinic, or (5) hospital; and patients’ experi-
ences of the diagnostic process as (1) easy, (2) moderate or
(3) difficult. How the diagnosis was communicated was fur-
ther classified as from a physician (1) at an appointment, (2)
by phone or (3) by letter, or (4) from a digital health data-
base or application, or (5) from a nurse or (6) in some
other way.
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Adherence and response to gluten-free diet and current
health experiences on the diet were also assessed. Strict
adherence was defined as lapses less often than once a
month. Self-rated gluten-free diet skills were classified as (1)
excellent, (2) good, (3) fluctuating, (4) poor, or (5) non-existent;
experiences of adhering to a gluten-free diet as (1) easy, (2)
moderate or (3) difficult; and possible stress due to a
gluten-free diet as (1) none, (2) minor, (3) moderate or (4)
severe. Regular use of gluten-free oat was also enquired and
defined as >2-3 times a week. Daily life restrictions due to
gluten-free diet were defined as individuals having to miss
activities because of the diet. Self-rated health was catego-
rized as (1) excellent, (2) good, (3) moderate or (4) poor, and
concerns about one’s health as (1) none, (2) minor, (3) mod-
erate or (4) severe. Improvement of well-being on gluten-free
diet was defined as at least partial alleviation of CeD symp-
toms, and persistent symptoms such as complaints experi-
enced to be caused by CeD during the past week.

Health-related quality of life was evaluated with
Psychological General Well-Being (PGWB) questionnaire. The
validated survey comprises 22 questions rated from 1 to 6,
higher scores representing better well-being. Sub-dimensions
for anxiety, depression, positive well-being, self-control, gen-
eral health and vitality are calculated as sum of scores of
selected questions [23].

Statistics

Study data were collected and managed using Research
Electronic Data Capture (REDCap) application hosted by
Tampere University [24,25]. REDCap is a secure, web-based
software platform designed to support data capture for
research studies. Statistical analyses were performed using
SPSS version 27 (IBM Corporation, Armonk, NY, USA).
Categorical values are expressed in percentages and num-
bers, and quantitative variables as medians with quartiles as
most were found to be non-normally distributed either by
graphical assessment or by Kolmogorov-Smirnov and
Shapiro-Wilk methods. Chi-square test and Fisher’s exact test
were used for comparisons of categorical variables and
Mann-Whitney U test in quantitative variables. Significant dif-
ferences between the study groups were adjusted for age
using binary logistic regression. A p-value of <0.05 was con-
sidered significant.

Results

Altogether 69 (36%) of the responders were diagnosed with
CeD based on serology only. The prevalence of no-biopsy
diagnoses increased from 28% in 2019-2020 to 51% in 2021.
Patients diagnosed based on serology only were younger at
study entry and had been diagnosed more recently than
those diagnosed with duodenal biopsy, whereas the groups
did not differ significantly in gender, socio-economic charac-
teristics, family history of CeD or lifestyle (Table 1), or in the
median BMI (25.1 vs. 26.6 kg/m?, p=0.159) or monthly income
(data not shown). Serologically diagnosed patients suffered
more often from asthma (17% vs. 7%, p=0.029), also after
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Table 1. Background characteristics in patients diagnosed with coeliac disease
based on serology only or with duodenal biopsy (N=194).

Serology, n=69  Biopsy, n=125
% % P value
Current age, median 44 (33, 53) 53 (37, 63) 0.029
(quartiles), years
Year of diagnosis, median 2021 (2020, 2021) 2020 (2020, 2021) <0.001
(quartiles), years
Females 82 75 0.242
Residential area [1] 0.896
City 44 46
Town 42 38
Small town 10 10
Rural area 4 6
Current level of 0.494
education [2]
Basic 3 2
Upper secondary 33 41
Higher 64 58
Employment status 0.938
Student 7 8
Working 65 61
Leave of absence [3] or 26 30
retired
Unemployed 1 2
Coeliac disease in 35 35 0.953
first-degree relative(s)
Special diet other than 42 43 0.875
gluten-free diet [4]
Current or previous 6 10 0.397
smoking
Any use of alcohol [5] 80 83 0.545
Regular exercise [6] 78 83 0.397

'City denotes >100,000 inhabitants, town = 15,000-100,000 inhabitants, small
town <15,000 inhabitants and rural area distance to the nearest neighbour
>200m.

2In Finland, basic education consists of nine-year comprehensive school, upper
secondary eduction is either general or vocational education and training, and
higher education includes universities and universities of applied sciences.
3parental leave or other intended leave of absence.

“E.g., lactose-free, vegetarian or vegan, food allergy.

5>1 time during the past year.

6>30min/time > once a week. Statistically significant P values are bolded.

adjusting for age, whereas there were no differences in the
presence of other comorbidities, miscarriages or fractures, or
in the use of medications (Suppl. Table 1). The reason for sus-
picion of CeD did not differ between patients diagnosed
based on serology only or with biopsy (symptoms: 81% vs.
75%, screening: 12% vs. 14%, p=0.624), but patients with
serology-based diagnosis suffered less often from heartburn
(17% vs. 30%, p=0.047) and, in crude but not in age-adjusted
analysis, impaired bone health (1% vs. 10%, p=0.035) before
the diagnosis (Suppl. Table 2). There were no differences
between the groups in other symptoms (Suppl. Table 2) or
diagnostic delay (median 2.0 vs. 2.0years, p=0.433).
Serology-based CeD diagnoses were made less often in
hospital settings and more often in primary health care
including public health centre and student/occupational
health care (Figure 1A). Patients with serology-based diagnosis
found out about their diagnoses more often by receiving a
phone call from a doctor or from a digital health care data-
base than being in an appointment or receiving a letter
(Figure 1B), and they found the diagnostic process easier than
did those diagnosed with biopsy (Figure 1C). The groups did
not differ significantly in the prevalence of reported uncer-
tainties after receiving the diagnosis (16% vs. 9%, p=0.158).
The possibility of a no-biopsy diagnosis was found positive by
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Figure 1. Site of coeliac disease diagnosis (a), way of communicating the diagnosis (B) and patients’ experiences of the diagnostic process (C).

77%, neutral by 19% and negative by 5% of the patients.
More detailed explanations for the experiences were not avail-
able. Diagnostic strategy was not associated with receiving
guidance from a dietitian at diagnosis (78% vs. 86%, p=0.160),
but patients diagnosed without biopsy had received dietician
follow-up less often (4% vs. 17%, p=0.012). The latter was not
explained by the year of diagnosis (data not shown). The
groups were comparable in implementation of any follow-up
(52% vs. 66%, p=0.091) and frequency of follow-up endosco-
pies (17% vs. 34%, p=0.077). Patients in both groups reported
their serum CeD autoantibody levels to have decreased during
follow-up (93% vs. 87%, p=0.347), whereas not being aware
of the serology results was more common in those with
biopsy-proven diagnosis (0% vs 13%, p=0.007).

On a gluten-free diet, patients with serology-based diag-
nosis reported more often persistent symptoms and stress
due to the diet, whereas the groups did not differ in dietary
adherence, self-rated gluten-free diet skills, experiences of

adhering to the diet, general health, health concerns, or
improvement of well-being on the diet (Table 2), or in
health-related quality of life (Table 3). Symptom persistence
or experienced moderate/severe stress due to a gluten-free
diet was not associated with possible confounding factors
including age, year and place of diagnosis, or with possible
mediating factors including receiving information of the diag-
nosis from an other source than directly from a physician and
dietician follow-up. (Suppl. Table 3).

Discussion

To the best of our knowledge, this is the first study to report
the implementation and patient perceptions of the no-biopsy
diagnosis for CeD in adults. Here, altogether 36% of the sur-
vey responders had received a CeD diagnosis without a duo-
denal biopsy based on serology only according to the new
Finnish criteria. It has previously been estimated that 21-41%
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Table 2. Adherence and response to a gluten-free diet and health experiences
in patients diagnosed with coeliac disease based on serology only or with duo-
denal biopsy (N=194).

Serology, n=69  Biopsy, n=125
% % P value
Strict gluten-free 86 89 0.505
diet [1]
Regular use of 90 86 0.397
gluten-free oats [2]
Self-rated gluten-free 0.150
diet skills
Excellent 44 56
Good 46 39
Fluctuating 10 5
Poor or non-existent 0 0
Maintaining a 0.356
gluten-free diet
Easy 70 78
Moderate 28 20
Difficult 3 2
Stress due to a 0.0427
gluten-free diet
None 32 53
Minor 48 32
Moderate 15 12
Severe 6 3
Daily life restrictions 38 33 0.568
due to a gluten-free
diet [3]
Experienced health 0.964
Excellent 10 10
Good 52 50
Moderate 33 36
Poor 4 3
Health concerns 0.239
None 25 28
Minor 32 42
Moderate 36 23
Severe 7 6
Improved well-being on 86 86 0.986
a gluten-free diet [4]
Persistent symptoms [5] 36 21 0.026°

"Lapses less often than once a month.

2>2-3 times a week.

3Missed doing something because of coeliac disease.

“At least partial alleviation of symptoms.

SExperienced to be caused by coeliac disease during the past week.
57Remained significant after adjusting for age. Statistically significant P values
are presented in bold face.

Table 3. Health-related quality of life as evaluated by psychological general
well-being (PGWB) questionnaire in patients diagnosed with coeliac disease
based on serology only or with duodenal biopsy (N=194).

Serology, n=69 Biopsy, n=125
PGWB score Median Quartiles Median Quartiles P value
Total 99 87,110 104 88, 115 0.250
Anxiety 22 19, 25 23 20, 26 0.252
Depression 17 15, 18 17 15, 18 0.743
Well-Being 17 14, 19 17 14, 19 0.774
Self-Control 15 13, 16 16 13,17 0.175
General Health 13 11, 15 13 10, 15 0.731
Vitality 16 13, 19 17 14, 20 0.078

Higher scores denote better quality of life.

of CeD diagnoses in adults could be made without biopsy
if TGA >10x ULN alone or combined with positive EmA
and suitable genetics were used as diagnostic criteria
[6,11,13,15,26]. Here, the share of serology-based diagnoses
increased even over a short time period, which is likely due
to the fact that the introduction of the new diagnostic crite-
ria to physicians and their implementation in healthcare takes
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some time. However, it is important to note that the num-
bers reported here already reflected quite well the estimated
prevalence of possible no-biopsy diagnoses. Furthermore,
there will in any case be a proportion of patients with lower
antibody levels who will need the biopsy to confirm their
diagnosis [27].

Patients with serology-based diagnoses were younger and
suffered less often from heartburn and more often from
asthma, whereas there were no differences in other symp-
toms or comorbidities from those diagnosed based on biopsy.
A specific counter-argument against the no-biopsy strategy
in adults has been the risk of co-existing non-CeD-related
endoscopic findings being missed [27]. However, here endos-
copy was still carried out with a lower threshold in older
patients and those with reflux symptoms. Furthermore, alto-
gether 17% of CeD patients underwent endoscopy during
their subsequent follow-up even if originally diagnosed with-
out biopsies. These findings are in line with the recommen-
dations to perform the endoscopy with low threshold in case
of alarming or atypical symptoms at diagnosis and/or inade-
quate response to gluten-free diet, as well as in any other
situations considered by the clinician to be present [21,27].
Supporting the safety of omitting endoscopy at general level,
significant non-CeD related endoscopic findings at CeD diag-
nosis have previously been reported to be rare even among
adults with alarm symptoms although this could be
age-dependent [26,28]. Furthermore, it is important to
remember that biopsy-based diagnosis of CeD also has its
limitations such as dependence on the quality, orientation
and preparation of the biopsy samples [27].

Overall, 88% of serology-based CeD diagnoses were made
outside hospital settings, especially in public health centres.
This is logical, as patients requiring endoscopy are often
referred to secondary and tertiary healthcare for the proce-
dure. No difference between the diagnostic strategies was
seen in the diagnostic delay, but serologically diagnosed
patients found the diagnostic process easier and were better
aware of their follow-up serology results than those diag-
nosed with biopsy. Correspondingly, a recent discrete choice
experiment survey carried out in the UK found the no-biopsy
approach to be acceptable and preferred by patients over
endoscopy [29]. On the other hand, although the initial dieti-
cian guidance after the diagnosis was comparable,
serology-based diagnosed patients met the dietician less
often during the subsequent follow-up. Even if no significant
association was found between the lacking dietician follow-up
and year of diagnosis, some of the patients may have not yet
needed their first follow-up visit due to the short time from
the diagnosis. Furthermore, the ongoing COVID-19 pandemic
at that time may have affected the implementation of the
visits. Altogether, one of the main goals of the serology-based
diagnostic criteria was to lower the threshold for CeD diag-
nosis, especially in primary healthcare settings and, in light of
the present findings, this seems to have been achieved.
However, it is important that de-centralization of the diag-
nostics does not affect diagnostic accuracy, the quality of
treatment received or access to appropiate specialist visits
and follow-up [30]. More data from primary healthcare are
needed regarding the practical implementation of patient care.
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Almost two-third of the patients with a serology-based
diagnosis were notified about their CeD diagnoses by phone,
whereas biopsy-proven diagnoses were more often commu-
nicated at the physician’s appointment or by sending a letter.
The difference could reflect the recent tendency towards the
increased use of digital communication solutions in health
care, further accelerated by the COVID-19 pandemic [31].
Although the best way to communicate a novel CeD diagno-
sis with patients is debatable, the diagnosis should at least
be heard from a physician, and the patients deserve an
opportunity for assurance and to ask questions. For compar-
ison, in an earlier study focusing on disclosure of cancer
diagnosis, patients underlined the significance of the circum-
stances where and the way how the diagnosis was commu-
nicated [32]. These issues need attention and further
discussion, also in CeD, especially when the diagnostics is
de-centralized to primary care. Lack of direct interaction with
healthcare and attending physician could increase the risk for
unnecessary health concerns and impaired treatment
motivation.

Patients with serology-based diagnoses reported per-
sistent symptoms and stress due to a gluten-free diet more
often than did those diagnosed with biopsy, but we saw no
differences in adherence to the diet or self-evaluated dietary
skills between the groups. This aligns with a Swedish study
in which the mode of diagnosis was not associated with
dietary adherence in children with CeD [33]. Stress due to
the diet could indicate either challenges resulting in dietary
lapses, but also hypervigilance and ‘excessively strict’ adher-
ence [34]. While persistent symptoms often arise from
dietary lapses, time from diagnosis and support provided by
healthcare could also affect the experience. However, these
did not explain the differences between serology- and
biopsy-based diagnosed patients here. In any case, per-
sistent symptoms and stress due to gluten-free diet are
important to recognize, as they could impair the quality of
life, cause unnessary concern and even result in restrictive
eating and social withdrawal [35,36]. These aspects also
highlight the importance of appropriate patient support
and dietician guidance following a CeD diagnosis, as well as
regular follow-up, which should not depend on the site of
diagnosis.

Strengths & limitations

The main strengths of the present study were the availabil-
ity of a representative cohort of CeD patients and the use
of a comprehensive questionnaire covering various aspects
of no-biopsy diagnostics from the patients’ perspective.
Moreover, the results were particularly novel, as Finland was
the first country to introduce the option for the no-biopsy
diagnosis for adults [21]. As a limitation, although the use
of an online questionnaire and recruitment of responders
via the CeD society allowed us to invite patients diagnosed
at different levels of healthcare and also outside the regular
healthcare follow-up, this design may predispose to selec-
tion bias. Furthermore, we were not able to verify the
self-reported CeD diagnosis and relevant medical data from

patient records. Since the diagnoses were self-reported, it
also remains unclear whether all participants actually quali-
fied for the no-biopsy approach. On the other hand,
self-reporting has been shown to be a reliable way to assess
quality of life and symptoms in patients with CeD [37]. As
regards the generalizability of the results, it must be empha-
sized that CeD is a common and well-known condition in
Finland, and gluten-free products are readily available,
which could make it easier to accept and follow the diet.
Furthermore, the integrated care pathway between primary
and secondary/tertiary healthcare systems enable the diag-
nostics and treatment of CeD patients at different levels of
healthcare in Finland.

Conclusions

To conclude, the novel Finnish guidelines allowed a substan-
tial part of the CeD diagnoses to be established non-invasively
in primary care settings, making the diagnostic process more
straighforward and easier for the patients. Also, it seems that
endoscopy was still done for some of the patients both at
diagnosis and during follow-up when clinically needed.
However, patients diagnosed without biopsy reported more
often persistent symptoms and stress due to a gluten-free
diet, which highlights the importance of appropriate guid-
ance and support for CeD patients both at diagnosis and
later on treatment regardless of the used diagnostic strategy.
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