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Abstract
Background: In�ammatory bowel disease (IBD) includes the major diseases Crohn’s disease (CD) and
ulcerative colitis (UC). IBD is understood to be an in�ammatory systemic disorder that may have an
impact on periodontal disease through shared in�ammatory mechanisms. The two subtypes of IBD are
often described together although they differ with regards to affected sites in the gastrointestinal tract,
histology and oral manifestations. The primary aim of this study was to investigate the prevalence of
periodontitis in a cohort of UC according to the classi�cation scheme in periodontology. The secondary
aim was to assess a potential correlation of periodontal status with UC disease parameters, years with
UC diagnosis and oral health related quality of life.

Method: In a cross-sectional study a cohort from a community hospital in Norway with con�rmed
ulcerative colitis diagnosis for more than 10 years was comprehensively diagnosed according to the new
classi�cation of periodontitis. Periodontal parameters, oral health related quality of life (OHRQoL) (OHIP-
14), demographic data were collected. Previous UC data including colon activity index (CAI), Mayo score
and years of UC diagnosis was used to correlate with the periodontal status.

Results: A total of 50 of 63 invited patients participated. According to the new classi�cation scheme on
periodontitis, 74% of the patients presented periodontitis. No correlation was found between periodontitis
(stage, grade, BoP or PPD>6mm) and CAI, Mayo score, or years with UC diagnosis. The OHIP-14 scores
reported were in line with that of a normal population.

Conclusions: Localized stage III periodontitis grade B was the most prevalent periodontal diagnosis. No
correlation between periodontal disease and previous UC disease markers or years with UC diagnosis was
found. In this population of subjects with well-treated UC, both the prevalence of periodontitis and
OHRQoL were in line with that of the general population.

Background
The two main forms of in�ammatory bowel disease (IBD) are Crohn’s disease (CD) and ulcerative colitis
(UC). They are chronic, relapsing, and remitting diseases of multifactorial etiology which involve the
gastrointestinal tract [1]. CD is characterized by transmural in�ammation and may occur at any site of
the entire gastro-intestinal tract. In UC, the in�ammatory process is restricted to the colon and invariably
involves the rectum and may extend proximally in a continuous fashion.

In Europe, incidence rates for UC range from 0.9 to 24.0 per 100 000 person-years. The prevalence of UC
varies from 2.4 to 294 cases per 100 000 persons. In a Norwegian population cohort study the prevalence
of UC was found to be 0.51% [3]. In a recent study from Norway the incidence of UC was found to be 24.7
and 28.4 per 100 000 persons- years in the years 2010 and 2017 [4]

UC is currently not curable, and treatment is aimed at symptomatic relief, reduction of in�ammation
during exacerbations, maintenance of remission, and increasing quality of life. Surgical treatment is
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indicated in patients who fail drug treatment or develop severe complications. Approximately 20% of
patients with UC eventually require surgery [5].

The peak age for diagnosis of UC is 30–40 years [6] and the disease occurs more frequently in men:
53.8–60% [4, 6, 7]. The �rst signs are often melena or hematochezia. Extraintestinal manifestations like
arthritis, uveitis, erythema nodusum, aphtous ulcers are common, and many patients report that IBD
negatively in�uences their health-related quality of life (HRQoL) and ability to work [8, 9].

In�ammatory bowel disease (IBD) and periodontitis share some similar immunopathogenic responses in
addition to being non-curable and chronic diseases. UC and periodontitis are characterized by a
hypersensitivity immune response to commensal gut bacteria and dental plaque bacteria, respectively,
which may disrupt local homeostasis in susceptible individuals [10]. Periodontitis is described as the
result of an imbalance of the oral microbiota in the dento-gingival area, which results in a host response
leading to in�ammation and destruction of the periodontium in susceptible individuals. Previous studies
have shown greater attachment loss and higher prevalence and severity of periodontitis in adults with
IBD than in controls [10]. The risk of having periodontitis with the IBD diagnosis varies across studies
with odds ratios ranging from 3.95 to 7.0 [10–12]. It has also been found that one sixth of IBD individuals
are also diagnosed with a rheumatoid diagnosis and that there is a 13% increased risk for periodontitis
with increased probing depths and attachment loss in individuals with rheumatoid arthritis [13, 14].
According to current knowledge [15] there is a signi�cant association between in�ammatory bowel
disease and periodontitis, although the overall quality of evidence is considered weak to moderate [16].
Since there are marked differences between CD and UC [2], information on oral health may be lost when
combined as IBD hence this study focuses on UC. Increased knowledge of UC pathogenesis and
complications outside the intestine could contribute and in�uence the clinical management of
periodontal disease for UC subjects.

In the present study, the clinical periodontal status in a cohort diagnosed with ulcerative colitis for more
than 10 years was assessed. The primary aim of this cross-sectional study was to evaluate the
prevalence of periodontitis and periodontal health and oral health related quality of life (OHRQoL) in a
Norwegian cohort with established and medically treated UC. The secondary aims were to assess a
potential correlation between periodontal severity and the UC severity de�ned by Mayo scores (MAYO)
and clinical activity index (CAI).

Materials And Methods
The present article was written following the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines. The study was performed at the dental clinic at Lovisenberg
Diaconal Hospital (LDS) in Oslo, Norway, in collaboration with the Faculty of Dentistry at the University of
Oslo. The cohort was recruited from a study that was performed to consider DNA markers for cancer in
stool samples from patients with UC [22]. Both degree of in�ammation according to the Mayo
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endoscopic score (Mayo score)[23] and colitis activity index (CAI)[24] as a measure of disease activity,
was registered by two dedicated gastroenterologists in the original study.

The CAI is a questionnaire used to measure symptoms of UC. The Mayo score is characterized by four
classes of severity ranging from 0 to 3, with 0 indicating inactive disease with normal mucosa; 1 mild
disease (erythema and mild friability); 2 moderate disease (marked erythema, friability, absent vascular
pattern and erosions); and 3 severe disease (spontaneous bleeding and diffuse ulceration).

Due to general data protection regulations (GDPR), the patients were initially contacted by personnel
directly involved in the original multicenter study. The main investigator (HOH) was kept unaware of the
identity until they had accepted the invitation for an oral examination. Following agreement patients were
invited to an examination at the dental clinic at LDS. A total of 63 patients were invited.

Subjects were considered eligible for the study if they were more than 18 years old and if they have had
the UC diagnosis for more than 10 years, regardless of presence or absence of symptoms. Pregnant or
lactating women were excluded as well as persons unable to provide an informed consent. The study
protocol was approved by the Regional Committee for Medical and Health Research Ethics (REC Project
NO. 2010/1093) with updates in 2019.

Patient population
Patients were recruited from a population-based surveillance cohort of UC patients registered in the
database of LDS from 1999–2013.

Patients underwent an oral examination from June 2020 - January 2021 following informed consent to
participate. A questionnaire was used to record level of education, age of UC debut, self-reported smoking
habits and the use of complementary medication.

Background information on oral-health-related behavior was collected, including self-reported medication,
comorbidities, oral dryness (hyposalivation) according to the Challacombe Scale [25], and decayed-
missing-�lled teeth (DMFT). A questionnaire on OHRQoL (Oral Health Impact Pro�le, OHIP-14) was used
[26]. All subjects were asked for information concerning disease activity, comorbidity and medication.

Education
The patients were asked to report their level of education de�ned by years of schooling i.e., elementary
school (7 years), lower secondary school (3 years) and upper secondary school (3 years) in addition to
vocational education (2–3 years) or upper secondary education (> 3 years).

Clinical Recordings
All periodontal recordings were done on six sites per tooth excluding third molars. Clinical data included
oral hygiene (plaque registered dichotomously) [27] with a manual probe (LM 52851 Perioprobe
ErgoNorm, LM instruments, Parainen, Finland), periodontal probing depth (PPD), clinical attachment level
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(CAL), bleeding on probing (BoP) (10 s)[28], horizontal furcation defect (degree I-III) with a Nabers probe
[29] and mobility (0-III)[30]. Clinical attachment level (CAL) was de�ned as the probing depth and the
distance from the gingival margin to the cementum enamel junction (CEJ).

Radiographic recordings
All patients had a series of fourteen intra-oral periapical radiographs and two vertical bitewings using
conventional position holders (Eggensholder)[31] and Digora® photostimulable phosphor plates.
Periapical radiographs were taken by a 63-kV intraoral x-ray system with an exposure time of 0.08–0.12
seconds depending on anterior or posterior positioning. Intraoral standardized radiographs were taken
with the long-squared cone using parallel technique. Bone loss (BL) was evaluated by measuring the
linear distance between the CEJ to the level where a normal width of lamina dura could be detected.
These measurements were done with a dedicated dental software (VisiQuick).

The clinical assessment was performed during the same appointment as the radiographic recordings and
the questionnaire. Both clinical and radiographic recordings and interpretations were done by the main
investigator (HOH).

Periodontitis case de�nition
The de�nition of periodontitis according to the 2017 World Workshop on the Classi�cation of Periodontal
and Peri-implant Diseases and Conditions was applied [32]. Periodontitis was de�ned as the distance
between the CEJ and the AC exceeding 2mm at ≥ 2 non-adjacent teeth on radiographic recordings.
Alternatively, periodontitis was diagnosed by a clinical assessment with one of two criteria: either (1) the
interdental CAL detectable at ≥ 2 non‐adjacent teeth, or (2) buccal or oral CAL of ≥ 3 mm with pocketing 
> 3 mm is detectable at ≥ 2 teeth. Clinical attachment loss (CAL) was de�ned as clinical attachment level
exceeding 2 mm. In cases of < 10% BoP, < 4 mm PPD a periodontitis case was regarded as stable. In
cases where BoP exceeded 10% with presence of PPD ≥ 4mm a case was de�ned as unstable.

Statistics
All statistical analysis was performed using SigmaPlot version 14.0 (Systat Software GmbH). A
Spearman correlation test was performed to analyze correlation between periodontitis and the
parameters of endoscopic in�ammation (Mayo score), clinical in�ammation (CAI) and years with UC
diagnosis. The demographic data are presented as descriptive statistics. Recordings of OHRQoL are
shown in Fig. 2 at the group level.

Results
The demographic data and oral disease characteristics such as periodontitis, DMFT, hyposalivation and
mucosal lesions are presented in Table 1.
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Table 1
Patient demographics and disease characteristics

  N (%) Mean (±) Range

Women 21
(42)

   

Age   51.9
(12.61)

36–
81

Level of education, years   15,66 12–
20

Age at �rst diagnosis   26.52
(10.43)

12–
56

Disease duration   24.76(9.25) 13–
54

Symptoms of UC at time of oral examination 11
(22)

   

Daily toothbrushing 50
(100)

   

Using interdental brushes daily 8 (16)    

Regular dentist /hygienist 39
(78)

   

≥ 2 dental visits per year 14
(28)

   

smoking      

-never 27
(54)

   

-current 4 (8)    

-previous 19(38)    

DMFT   11.42 1–25

Challacomb scale   0.34 0–10

Genetic susceptibility to periodontitis (other family members with
periodontitis)

11
(22)

   

FMPI   38,84
(22.34)

 

FMBI   53.94
(34.32)

 

PPD > 6mm 35
(0.4)
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The study sample consisted of 50 individuals (29 males), aged between 36 and 81 years (mean 51.9
years) Eight of the individuals reported on general health problems (e.g., high blood pressure, diabetes,
rheumatic problems and cardiac problems) and were on different types of medication in addition to UC
medication.

All but 11 subject regularly visited a dentist or dental hygienist (78%), and all except 3 subjects reported
that they never had received any form of “gum treatment”. The number of remaining teeth varied between
18–32 (mean 27,2). Three subjects presented 1 implant each, and 2 subjects had 2 implants each, 7 in
total. None of the participants had lost teeth due to periodontitis.

Four individuals were current smokers (3–15 cig/day) and 19 were former smokers. Nine individuals
reported daily use of moistened snuff.

Of the patients, 58% were treated with mesalazin, a type of 5- aminosalicylic acid (5- ASA). Other
combinations of 5-ASA medication were also reported. None of the patients were currently treated with
steroids or immunosuppressant drugs. Data shown in Table 2.

Table 2
Medication for Ulcerative colitis used in this population

Type of medication Number of patients N, (%)

No medication 9 (18)

Mesalazin(Asacol,Mesavant,Mesasal, Pentasa) 29 (58)

Asacol + Pentasa 1 (2)

Colazid 2 (4)

Others 5 (10)

Asacol + additional 3 (6)

Pentasa + additional 1 (2)

Complementary medicine (cannabis) 3

Vitamin supplementation (D + B,D or B) 17

Mucosal oral lesions were absent except for 4 individuals displaying leukoplakia. Average DMFT score
was 11.42 with a range of 25 to 1. Mean hyposalivation according to the challacombe scale was 0.34. A
total of 39 participants scored 0.

The distribution of periodontitis stages and grades is shown in Table 3 and Fig. 1. Patients not receiving
UC medication (n = 9) were represented in all stages of periodontitis (I, II,III) as well as among the non-
periodontitis cases. Periodontal disease status (stage/grade/PPD > = 6mm/BoP) did not correlate to



Page 8/17

previous assessments of in�ammation in the colon and symptoms (Mayo, CAI) or with number of years
with UC disease. FMPI correlated signi�cantly with BOP as shown in Table 4.

Table 3
Allocation of periodontal stage and grade in number (N) and percentage (%) of the total population

assessed radiographically and clinically
Stage Total Grade A Grade B Grade C Localized N (%) Generalized N (%)

No periodontitis 13 (26)          

Stage I 9(18) 1 (2) 8(16)   0 9 (18)

Stage II 11(22)   10 (20) 1(2) 5 (10) 6 (12)

Stage III 17 (34)   16 (32) 1(2) 16 (32) 1 (2)

Stage IV 0       0 0

Table 4
Correlation analysis of previous intestinal in�ammation (Mayo score and CAI) and periodontitis

  Periodontitis (stage
0,1,2,3)

Periodontitis (grade
A,B,C)

PPD ≥ 
6

(n)

BOP

(nb)

OHIP-
14

  r, P-value r, P-value r, P-
value

r, P-value r, P-
value

CAI
(0,1,2,3..8)

-0.163

0.273

-0.159

0.286

-0.114

0.444

-0.0427

0.775

-0,179

0.227

MAYO
(0,1,2,3)

-0,289

0.144

-0.0363

0.818

0.0993

0.530

-0.0564

0.722

0.0169

0.914

FMPI 0.248

0.0822

-0.044

0.760

-0.147

0.308

0.0535

0.000072

-0,196

0.172

n = number of PPD ≥ 6mm, nb= number of sites with bleeding on probing

The observed results from the OHIP-14 questionnaire shows highest total score (33/200) on Question 3
(Q3, functional limitation due to physical pain from teeth) and Question 4 (Q4, functional limitation
because of discomfort while eating). The distribution of OHIP-14 is shown in Fig. 2 and represents the
total score for the group.

Discussion
In this study, a periodontal examination was conducted in a population of UC-subjects and periodontitis
de�ned according to the new classi�cation of periodontal disease. Furthermore, periodontal status was
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correlated to previous data on disease severity and symptoms of UC (Mayo Score and CAI), and years
with UC diagnosis. The majority of subjects presented with periodontitis, of which 34% stage III, 22%
stage II and 18% stage I. 26% of the population were diagnosed as non-periodontitis cases. Two patients
were diagnosed as periodontally healthy and 11 patients with gingivitis. No correlations were found
between previous scores of UC disease severity and symptoms (MAYO and CAI), years with UC diagnosis
and the severity of the periodontal disease (stage, grade, BoP, PPD > 6mm).

A recently published article stated there is an emergent need to perform studies on the periodontal
disease according to the World Workshop on the Classi�cation scheme for periodontal and peri-implant
diseases and conditions 2017 in subjects with IBD [34],[35].

The �ndings of the present study is in agreement with a recent study on the prevalence of periodontitis in
Norway by Stødle et al. [33]. In their sample population of nearly 5000 individuals from Trøndelag county,
the prevalence of periodontitis was reported to be 2.3%, 15%, 40% and 12% for stages IV, III, II, and I,
respectively, and only 28% were not diagnosed with periodontitis. The present study recorded no case of
stage IV and a higher prevalence of stage III. This difference might be explained by the smaller sample
size of the present study but also by the diagnostic means. In contrast to Stødle et al., the present study
included a more comprehensive examination including clinical assessments of furcation defects and
CAL. This most likely led to the diagnosis of more stage III localized cases as compared to the large-
population study with a higher percentage of stage II. When summarizing all periodontitis cases
regardless of stage the outcome in both populations was similar (74% vs 72.4%). This study shows a
higher prevalence of periodontitis compared to other recent studies from Norway [36, 37] and this could
be explained by different demographics, inter-observational differences between the examiners and
different thresholds for de�ning periodontitis.

Periodontitis showed no correlation with Mayo and CAI scores (Table 4). This could be explained by the
time lapse between the periodontal examination and the historical records of Mayo and CAI. Another
explanation is the fact that most patients were medically well-maintained and that the majority (78%) of
the patients reported no symptoms of UC at the time of periodontal examination. As pointed out by
Vavrica et al., there are very few studies analyzing the effect of IBD medication or disease activity on the
periodontal status [10]. This study could not con�rm any such association. This may be because the
association was too weak to be detected given the small population with limited symptoms.

Based on studies reporting on the symptom-relieving effect of tobacco use among UC patients [39],
information on smoking habits and the use of smokeless tobacco was analyzed to see if this was of
signi�cance [40]. A recent study by Kang et al. [41] reported that periodontitis and smoking increase the
risk of UC. Since there were few patients reporting on tobacco use in the current study, no conclusions
could be drawn. Interestingly, there were three patients (6%) smoking cannabis as self-medication. This
�nding is supported by a newly published article which states that approximately 10–20% patients with
IBD are active cannabis users [40].
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The OHIP-14 data showed limited negative impact on QoL in this population. This is partly in contrast to
studies reporting on the negative in�uence of UC on health-related quality of life [42]. A recent study by
Goldinova et al. [43], reported a near-signi�cant correlation of the OHIP-14 scores with a simple clinical
colitis activity index (SCCAI) and IBD questionnaire (IBDQ-9). In a national cross-sectional Norwegian
study from 2011 using the OHIP-14 [44] the proportion of individuals who reported problems ranged from
11–56%, with pain as the most frequently reported item. The most frequently reported problem was
physical pain (56%), followed by psychological discomfort (39%) and psychological disability (30%). The
most frequently experienced problems were physical pain, such as aching in the mouth (Q3), and
discomfort eating food(Q4), which is in agreement with our study and other Scandinavian studies [45,
46]. To our knowledge this is the �rst study to report on oral-health-related quality of life, periodontitis and
UC combined.

The data from this population could not con�rm a correlation between periodontitis severity and Mayo
score, CAI or years with UC diagnosis.

The use of Mayo score and CAI obtained at a single time point some years before the periodontal
examination can be questioned.

This study has other noteworthy limitations with the small number of participants being the most
obvious. On the other hand, the recruitment of a high number of participants with long-term UC diagnosis
may be challenging. Although the study coincided with the �rst and second waves of the COVID-19
pandemic in Norway, the majority of invitees (50/63) were willing to participate in the study (78%), which
re�ects a highly motivated and compliant cohort. The study was conducted in a community hospital in
which patients may present with a less aggressive UC than seen in advanced units, as pointed out in the
study by Klepp et al [22]. The population examined was a selection of subjects remaining throughout the
original study and furthermore agreeing to a periodontal examination years later. It is therefore possible
that those with more severe UC did not take part. In general, the population examined were successfully
treated as suggested by the OHRQoL-data and patient-reported data reported herein.

The strength of the study is the periodontal diagnostic means according to the new classi�cation and
consideration of patients’ OHRQoL with a long duration of UC. In agreement with Lorenzo-Pouso et al.
[34], more evidence of a potential link between periodontitis and UC is needed.

Conclusion
Within the limitations of this study, periodontitis among patients with UC in the examined population was
in line with that reported in a general population. No correlation between periodontitis or periodontal
in�ammatory indexes and UC disease indexes or years with UC diagnosis was observed. Our �ndings
require con�rmation in further studies with a larger population of UC patients.

Abbrevations
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AC: Alveolar bone crest

ASA: aminosalicylic acid

B.O.P: Bleeding on probing

BD: Bone defect 

BL: Bone loss 

CD: Crohns Disease

CRC: Colorectal cancer

CAI: Colitis activity index

CAL: clinical attachment loss

CAM: Complementary and alternative medicine

FMPI: Full mouth plaque score 

FMBS: Full mouth bleeding score 

DMFT: Decayed missing �lled teeth

HRQoL: Health related quality of life

IBD: In�ammatory bowl disease

LDS: Lovisenberg Diaconal Hospital

OHIP: Oral health related impact

OHRQoL: Oral health related quality of life

PPD: Periodontal probing depth 

UC: Ulcerative colitis
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Figure 1

Distribution of participants with periodontal health, gingivitis, and periodontitis. All percentages (%) are
calculated from the study population of 50. De�nitions of stable periodontitis and periodontitis with
some in�ammation/unstable are modi�cations of the 2017 classi�cation.
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Figure 2

Distribution of OHRQqL all patients as a total


