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ABSTRACT

Objectives
This study aimed to assess the impact of coeliac disease (CD) on oral health and 
xerostomia.

Study Design
Members of the Dutch Coeliac Society (n=5,522) were invited to complete an online 
questionnaire based on the Oral Health Impact Profile 14 (OHIP-14) and Xerostomia 
Inventory (XI). Acquaintances and partners of the CD respondents served as the 
comparison group. In total, data of 740 CD patients and 270 comparison participants 
were evaluated.

Results
The median age of the responding CD patients (55 years) was similar to the median 
age in the comparison group (53 years). Oral health problems, including aphthous 
stomatitis, painful mouth, and gingival problems, were more frequently reported by 
CD patients. Mean OHIP-14 score (4.9 vs 2.6, p<0.001) and the mean XI score (22.2 
vs 17.2, p<0.001) were higher in CD than in the comparison group. No significant 
effects of gender, age at CD diagnosis or time on a gluten-free diet in mean OHIP-14 
and XI scores were observed. 

Conclusions
This study showed that oral health problems are more commonly experienced in 
adult CD patients than in the comparison group. Collaboration between dentists 
and gastroenterologists is recommended to increase detection of undiagnosed CD. 

INTRODUCTION

Coeliac disease (CD) is an immune-mediated enteropathy in genetically predisposed 
individuals caused by the ingestion of gluten 1. A gluten-free diet (GFD) is the only 
accepted treatment strategy in these patients. The prevalence of CD in the general 
population is 0.5-1%, with a female predominance and the majority of patients is yet 
undiagnosed 2, 3. Coeliac disease presentation includes a variety of both intestinal 
and extra-intestinal symptoms, including oral manifestations 3, 4. 

Most research on oral manifestations of CD has focused on enamel defects which 
appear symmetrically in all four quadrants 5-8. These defects are specific for CD 
with distinct defects in color and rough enamel surface 9. Enamel defects are 
more frequently observed in permanent dentition than in deciduous dentition 10. 
However, other oral manifestations of CD have been reported, including recurrent 
aphthous stomatitis, atrophic glossitis, and cheilitis9. 

Coeliac disease is associated with other autoimmune mediated diseases such 
as diabetes mellitus type I and autoimmune thyroid diseases 11. An association 
between CD and primary Sjögren’s syndrome has also been established 12. Since 
salivary constituents contribute to the salivary defense mechanism, impaired 
secretion of saliva could have negative effects on the overall health status 13. 

Although oral manifestations in CD have previously been reported, there is still a 
lack of knowledge regarding xerostomia and its impact on oral health in adult CD 
patients. Our aim was to investigate experienced oral problems in CD patients and 
compare those with a comparison group. 

MATERIAL AND METHODS

Participants
In August and September 2016, adult members of the Dutch Coeliac Society, a patient 
advocacy group, were invited to complete an online questionnaire using the online 
survey program NETQ Premium. Only members who had previously given consent 
for participating in research were contacted. CD patients who had not reported 
biopsy and/or serologically confirmed CD diagnosis were excluded. We also asked 
the participating members to forward the questionnaire to a partner or acquaintance 
without CD. Partners were instructed to complete the questionnaire only if CD was 
excluded. These non-CD persons served as a comparison group for this study.
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Questionnaire
The Dutch questionnaire was composed of four sections. The first section recorded 
the presence of oral health problems in the last 12 months 14, the number of dental 
care visits and whether Sjögren’s syndrome was diagnosed by a medical specialist. 
The second section consisted of the Oral Health Impact Profile 14 (OHIP-14) 15. The 
OHIP-14 is an internationally used validated questionnaire that includes 14-items 
designed to measure self-reported discomfort, functional limitation, and disability 
attributed to oral conditions. All seven subthemes of the OHIP-14 consisted of two 
item-related questions. The third section of the questionnaire consisted of the 
Xerostomia Inventory (XI), an internationally validated questionnaire to quantify 
the severity of dry mouth symptoms 16. The XI contains of 11-items on a 5-point 
Likert scale, resulting in a single continuous scale score representing the severity 
of xerostomia (range 11-55). The fourth section of the questionnaire focused on 
retrieving general information including year of birth, gender, and educational 
level. Highly educated was defined as having completed an higher professional 
education level or university education level. This section also included items about 
CD diagnosis and the adherence to a GFD.

Statistical analysis
Statistical analysis was performed using SPSS version 22.0 software (SPSS Inc., 
Chicago, Illinois, USA). Categorical variables were summarized by descriptive 
statistics, including total numbers, percentages and odds ratio (OR). Chi-square test 
was used to test for statistically significant differences between different groups. 
Continuous variables were summarized by mean (including 95% confidence 
interval [95% CI]) or median (including standard deviation [sd]), with Mann-Whitney 
U test used to test for statistically significant differences between different groups. 
A p-value of less than 0.05 was considered statistically significant.

In a subgroup analysis, age at CD diagnosis was divided in 0-7 years and 8 years or 
older. This cut-off reflects the period of developing permanent teeth 4. To analyze 
the effect of a GFD on oral health, we arbitrarily divided time between CD diagnosis 
and the questionnaire in 0-1 years and 2 years or more.

Ethics
The Medical Ethics Review Committee of VU University Medical Center stated that 
the Medical Research Involving Human Subjects Act (WMO) does not apply to this 
study (2016.211). Participants gave informed consent to use their anonymized data.

RESULTS

From the total of 5,522 members of the Dutch Coeliac Society who gave consent to 
contact them for scientific purposes, 784 (14%) completed the questionnaire. From 
the CD respondents, 44 persons (6%) were excluded as they stated that their CD 
diagnosis was not based on histologic and/or serologic tests. The comparison group 
consisted of 270 individuals. The final CD group (n=740) comprised more females 
than the comparison group, but did not significantly differ in age nor education 
level (Table 1). In the CD group, 49 (7%) patients were diagnosed between the ages 
of 0-7 years and 690 (93%) at the age of 8 years and older (missing data, n=1). The 
time between filling out the questionnaire and the diagnosis of CD was 0-1 years 
in 90 (12%) respondents and 2 years or more in 649 (88%) (missing data, n=1). All 
CD respondents reported adherence to a GFD, although 9% reported some non-
adherence to this diet. In the comparison group, 5% stated to consume a GFD.

Table 1. Characteristics of the participants

Coeliac disease group
(N=740)

Comparison group
(N=270)

p-value

Gender (M/F) (%) 204 / 536 (28% / 72%) 102 / 168 (38% / 62%) <0.01

Median age (years) (IQR) 55 (39-68) 53 (39-63) NS

Educational level (highly educated) (%) 416 (56%) 168 (62%) NS

F; female, IQR; interquartile range, M; male, NS; not statistically significant

Oral health
The number of dental care visits per year did not differ between the two groups 
(median 2 [IQR 1-3] in CD vs 2 [IQR 1-2] in the comparison group). However, CD 
patients reported more oral problems than the comparison group (Table 2) 
including aphthous stomatitis, painful mouth, glossodynia and problems regarding 
eating and taste. In the CD group, more people had lost all permanent teeth (7% 
vs 3%, p<0.05). Among all the individuals with at least one natural tooth present, 
gingival problems and sensitive root surfaces were more frequently observed in the 
CD group (Table 3). Subgroup analysis in females showed the same results but no 
statistically significant difference between CD patients and the comparison group 
for diminished taste or speaking difficulties. Statistically significant differences in the 
presence of oral health problems were not associated with age of CD diagnosis nor 
time consuming a GFD. Although not statistically significant, aphthous stomatitis 
was more often reported in more recently diagnosed CD patients (44%) than in 
patients diagnosed 2 years or more preceding the questionnaire (34%; OR 0.6 [95% 
CI 0.4-1.0]). Discoloration of the oral mucosa, a non-specific sign of inflammation, 
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was more often reported by patients diagnosed with CD after permanent teeth 
development (i.e. 8 years and older, 14%) than by patients who were diagnosed at 
an earlier age (4%; OR 3.9 [95% CI 0.9-16.5]).

Table 4 shows the results of the OHIP-14. This analysis clearly showed the impact 
of CD on oral health, with physical pain being most prominent. Subgroup analysis 
in females revealed simalar results. Mean total OHIP-14 scores were not associated 
with age of CD onset nor time on a GFD.

Table 2. Self-reported oral health problems during the last 12 months

Coeliac disease group
(N=740)

Comparison group
(N=270)

Odds ratio
(95% CI)

p-value

Problems with eating and drinking 15 % 6 % 2.6 (1.5-4.4) <0.001

Temporomandibular joint problems 18 % 6 % 3.3 (1.9-5.5) <0.001

Aphthous stomatitis 35 % 23 % 1.9 (1.3-2.6) <0.001

Discoloration (white or red) of the oral mucosa 14 % 6 % 2.7 (1.5-4.7) <0.001

Angular cheilitis 17 % 11 % 1.8 (1.1-2.7) 0.01

Inflammation oral mucosa 15 % 7 % 2.4 (1.4-4.1) 0.001

Bad taste 17 % 9 % 2.2 (1.4-3.6) 0.001

Diminished taste 15 % 8 % 1.9 (1.2-3.2) <0.01

Bad breath 27 % 20 % 1.5 (1.0-2.0) <0.05

Difficulty speaking 8 % 4 % 2.0 (1.0-3.7) <0.05

Thrush 3 % 3 % 1.0 (0.4-2.5) NS

Painful mouth 17 % 10 % 1.9 (1.2-3.0) <0.01

Glossodynia 11 % 5 % 2.2 (1.2-3.9) <0.01

Mean number of oral health problems (SD) 2.1 (2.4) out of 13 1.2 (1.8) out of 13 - <0.001

CI; confidence interval, SD; standard deviation

Table 3. Self-reported oral problems by dentate participants

Coeliac disease group
(N=688)

Comparison Group
(N=262)

Odds ratio
(95% CI)

p-value

Caries lesions 34 % 33 % 1.0 (0.8-1.4) NS

Gingival problems 45 % 29 % 1.9 (1.4-2.6) <0.001

Missing, loose or broken teeth 17 % 13 % 1.4 (0.9-2.0) NS

Tilted position of teeth 21 % 13 % 1.7 (1.1-2.5) <0.01

Sharp edges of teeth 20 % 12 % 1.7 (1.1-2.6) <0.01

Sensitive root surfaces 47 % 31 % 2.0 (1.4-2.6) <0.001

Mean number of oral health problems (SD) 1.8 (1.6) out of 6 1.3 (1.4) out of 6 - <0.001

CI; confidence interval, SD; standard deviation

Table 4. Oral health impact profile (OHIP-14) scores 

Coeliac disease group
(N=740)

Comparison group
(N=270)

Mean score (SD) Prevalence* Mean score (SD) Prevalence* p-value**

Functional limitation 0.6 (1.2) 3.8 % 0.2 (0.7) 0.7 % <0.001

Physical pain 1.5 (1.9) 11.8 % 0.9 (1.5) 4.8 % <0.001

Psychological discomfort 0.9 (1.7) 6.2 % 0.5 (1.3) 3.7 % <0.01

Physical disability 0.5 (1.3) 2.8 % 0.2 (0.8) 0.7 % <0.001

Psychological disability 0.7 (1.4) 4.2 % 0.3 (1.0) 1.1 % <0.001

Social disability 0.5 (1.1) 2.0 % 0.2 (0.7) 0.4 % <0.001

Handicap 0.4 (0.9) 2.4 % 0.2 (0.7) 1.1 % 0.001

Total OHIP-14 score 4.9 (7.9) - 2.6 (5.7) - <0.001

SD; standard deviation
* at least one out of two items reported as fairly often or very often
** Mann-Whitney U test

Xerostomia
The mean XI-score was significantly higher in CD patients than in the comparison group 
(total XI-score 22.2 [standard deviation 8.7] vs 17.2 [standard deviation 5.8], p<0.001). 
Although not statistically significant, Sjögren’s Syndrome was more prevalent in CD 
than in the comparison group (2.3% vs 0.4%). However, even after excluding these 
Sjögren’s syndrome patients, the mean XI-score was still higher in CD patients than 
in the comparison group (21.9 vs 17.1, p<0.001). Subgroup analysis of females only 
showed the same differences between CD and the comparison group. Mean total XI-
score was not significantly associated with age of CD diagnosis nor time on a GFD.

DISCUSSION

This study was performed among adult members of the Dutch Coeliac Society and 
their acquaintances and partners and showed oral health problems to be more 
commonly reported and mouth dryness to be more severe in the adult patients with 
CD than in the comparison group. These oral health problems do have a significant 
impact on these patients. 

The pathophysiology of oral manifestations in CD is not well understood 9. Although 
the proximal part of the small bowel is the main site involved in CD, dermatitis 
herpetiformis and gluten ataxia are other manifestations of CD 17. We cannot exclude 
that the autoimmune processes in CD also play a role in oral manifestations 18. 
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Deficiencies due to malabsorption are another possible cause of oral manifestations 
in CD. For example, iron, folic acid, and vitamin B12 deficiencies appear to play a 
role in the pathogenesis of aphthous stomatitis in CD 10. Vitamin deficiencies are 
common in newly diagnosed CD patients 19 with data suggesting that these patients 
are still at risk for deficiencies even after 10 years consuming a GFD 20. 

Another factor which could play a role in the oral health of CD patients is the oral 
microbiome. The activity and composition of oral microbiome are related to saliva 
and differs in composition between both newly diagnosed and GFD consuming 
CD patients versus the healthy population 13, 21, . The GFD itself could affect the 
microbiome as well 22, and this strengthens the hypothesis that the microbiome 
plays a role in CD pathogenesis and the oral health of CD patients.

In this study, we demonstrated that the self-reported oral dryness differed between 
the comparison group and CD patients, with a higher prevalence of xerostomia in 
CD patients. Although mouth dryness may occur when the secretory function of the 
salivary glands is normal 23, a reduced salivary flow could affect the oral microbial 
plaque 24. Insufficient saliva secretion probably lead to an increase of periodontitis-
associated pathogens and thereby negatively affect the periodontal tissues and 
the oral health status of CD patients 13, 24. Sjögren’s Syndrome is a well-established 
cause of xerostomia in CD. A GFD has no effect on xerostomia in patients with both 
Sjögren’s Syndrome and CD 25. This is in line with our observation that the duration 
of CD diagnosis (i.e. the time of consuming a GFD) is not associated with to the 
severity of mouth dryness in the overall CD group. 

This study has some limitations. First, the response rate of CD patients was only 14%. 
Since members of the Dutch Coeliac Society were asked to complete a questionnaire 
regarding oral health, this could result in a lack of response in people without oral 
problems and a relatively large proportion of highly educated respondents who are 
probably more interested in research participation. However, the same may apply 
to the comparison group. Second, the CD participants were asked to forward the 
questionnaire to their partner or acquaintances without CD. These persons served 
as our comparison group and could potentially be biased since they were selected 
for participation by the CD participants. Third, this study is based on self-reported 
data only, and objectively quantified data on the oral health were not available. 
Subsequent studies should include clinical oral health parameters, determined by 
oral health professionals. These parameters should include determination of saliva 
secretion rate and analysis of saliva composition.

This study showed that oral health problems including xerostomia, and self-
reported discomfort, functional limitation, and disability attributed to oral 
conditions, are more commonly reported by adult CD patients than by our 
comparison group. These oral health problems in diagnosed CD patients seem to be 
an underestimated problem in clinical practice. Since it is known that different oral 
anomalies could be a presentation of CD, we would suggest that dentists should be 
aware of the possibility of CD in these patients, especially when other potential CD-
related symptoms are present, and consider referring these patients to a general 
practitioner or gastroenterologist for further evaluation. 
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