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ABSTRACT

Background: Inflammatory bowel disease, which includes ulcerative colitis (UC), is an inflammatory
disorder with potential impact on periodontal disease, but evidence to date for this association
is limited. The primary aim of this study was to investigate the prevalence of periodontitis according
to the 2017-classification in a cohort of subjects with UC. The secondary aim was to assess a
potential correlation of periodontal status with previous UC disease parameters and to assess oral
health-related quality-of-life.

Method: A cohort from a community hospital in Norway with confirmed extensive UC was
comprehensively examined. Periodontal parameters, OHIP-14 and demographic variables were
collected. Previous UC data including colon activity index (CAl), Mayo score and years of UC
diagnosis was used to explore a potential correlation with periodontal status.

Results: A total of 50 out of 63 invited patients participated. According to the 2017-classification,
74% of the patients presented periodontitis. No correlation was found between periodontitis
(stage, grade, bleeding on probing or probing pocket depth >6mm) and CAI, Mayo score, or years
with UC diagnosis.

Conclusions: Within the limitations of this study, the prevalence of periodontitis among patients
with mild UC for more than 12years was in line with that reported from a Norwegian general
population. No correlation between periodontitis and UC disease indices or years with UC diagnosis
was observed. The study suggests that the susceptibility to periodontitis may be limited in patients
with well treated or mild UD who regularly attend the dental office, despite a considerable UC
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Introduction

The two main forms of inflammatory bowel disease (IBD) are
Crohn’s disease (CD) and ulcerative colitis (UC). They are
chronic, relapsing, and remitting diseases of multifactorial
aetiology which involve the gastrointestinal tract [1]. CD is
characterized by transmural inflammation and may occur at
any site of the entire gastro-intestinal tract. In UC, the inflam-
matory process is restricted to the colon and invariably
involves the rectum and may extend proximally in a contin-
uous fashion [2]. In Europe, incidence rates for UC range
from 0.9 to 24.0 per 100 000 person-years [3]. 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% [4]. 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 [5].

UC is currently not curable, and treatment is aimed at
symptomatic relief, reduction of inflammation during

exacerbations, maintenance of remission, and increasing qual-
ity of life [6]. Surgical treatment is indicated in patients who
fail drug treatment or develop severe complications. The use
of surgery in the treatment of UC has recently declined over
time in Europe [7].

The peak age for diagnosis of UC is 30-40years [8] and the
disease occurs more frequently in men: 53.8-60% [5,8,9]. The
first signs are often increased frequency of bowel movements
and/or haematochezia. Extraintestinal manifestations like arthri-
tis, uveitis, erythema nodusum, and aphtous ulcers are common,
and many patients report that IBD negatively influences their
health-related quality of life (HRQoL) and ability to work [10-12].

IBD and periodontitis share some similar immunopatho-
genic responses in addition to being non-curable and chronic
diseases. UC and periodontitis are characterized by a hyper-
sensitivity immune response to commensal gut bacteria and
dental plaque bacteria, respectively, which may disrupt local
homeostasis in susceptible individuals [13]. Periodontitis is
described as the result of an imbalance of the oral microbiota
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in the dento-gingival complex, which results in a host
response leading to inflammation 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
[13]. The risk of having periodontitis with the IBD diagnosis
varies across studies with odds ratios ranging from 3.95 to
7.0 [13-15]. It has also been found that one sixth of IBD
individuals are also diagnosed with a rheumatoid diagnosis,
and that there is higher risk for increased probing depths
and attachment loss in individuals with rheumatoid arthritis
[16,17]. According to current knowledge there is a significant
association between inflammatory bowel disease and peri-
odontitis [18,19], although the overall quality of evidence is
considered weak to moderate [20]. Since there are marked
differences between CD and UC [21], information on oral
health may be lost when combined as IBD.

No formal validated definition of mild, moderate or severe
UC exists to date. Several severity scores have been devel-
oped using variables which include clinical symptoms, labo-
ratory studies and endoscopic assessment. Also, the terms
disease activity and severity have often been used inter-
changeably in the literature. Disease activity refers to
cross-sectional, single assessments of inflammation, whereas
disease severity may include longitudinal and historical fac-
tors. One of the mostly used disease scores in clinical practice
is the Mayo score, which includes stool frequency, rectal
bleeding, findings of flexible sigmoidoscopy and the physi-
cian’s global assessment. The colitis activity index (CAl) is a
validated symptom-based index score (score 0-19) which has
a good correlation with more complicated disease activity
indices [22]. The score is based on variables including the
frequency of bowel movements, presence of blood in the
stool, urgency of defacation, general well-being and extra-
colonic features.

In the present study, the clinical periodontal status in a cohort
diagnosed with ulcerative colitis was assessed. The primary aim
of this cross-sectional study was to assess the prevalence of
periodontitis in a Norwegian cohort with established and med-
ically treated UC. The secondary aims were to assess a potential
correlation between severity of periodontal disease and UC
severity defined by Mayo scores (MAYO), clinical activity index
(CAl), years with UC, and to assess OHRQoL.

Materials and methods

The present article was written following the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
guidelines [23]. The study was performed at the dental clinic at
Lovisenberg Diaconal Hospital (LDS) in Oslo, Norway, in collab-
oration with the Faculty of Dentistry at the University of Oslo.
The cohort was recruited from a previous study that considered
DNA markers for cancer in stool samples from patients with UC
[24]. Both degree of inflammation according to the Mayo endo-
scopic score (Mayo score) [25] and colitis activity index (CAI)[22]
as a measure of disease activity, were registered by two dedi-
cated gastroenterologists in the original study.

The CAl 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 vas-
cular pattern and erosions); and 3 severe disease (sponta-
neous bleeding and diffuse ulceration).

Due to general data protection regulations (GDPR), all
patients from the original study initially had to be contacted
by personnel directly involved in the multicentre study. The
main investigator, hospital dentist and postgraduate student
in periodontology (HOH) was kept unaware of the identity
until they had accepted the invitation for an oral examina-
tion. 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. The patients in the original study were invited
if they had extensive UC documented by endoscopy at any
time during the course of disease, and a disease duration of
8years or more. For the present study, eligible patients had
to be at least 18years old. Pregnant or lactating women were
excluded as well as persons unable to provide informed
consent. This resulted in 68 potential study patients, of which
63 accepted to be contacted. Patients underwent an oral
examination from June 2020-January 2021 following informed
consent to participate. A questionnaire was used to record
the age of the 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 [26], and decayed-missing-filled teeth (DMFT). A ques-
tionnaire on OHRQoL (Oral Health Impact Profile, OHIP-14) was
used [27]. All subjects were asked for information concerning
disease activity, comorbidity and medication.

Clinical recordings

All periodontal recordings were done on six sites per tooth
excluding third molars. Clinical data included oral hygiene
(plagque registered dichotomously) [28] with a manual probe
(LM 52851 Perioprobe ErgoNorm, LM instruments, Parainen,
Finland), periodontal probing depth (PPD), clinical attach-
ment level (CAL), bleeding on probing (BoP) (10s) [29], hor-
izontal furcation defect (degree I-lll) with a Nabers probe
[30] and mobility (0-Ill) [31]. Clinical attachment level (CAL)
was defined as the probing depth and the distance from
the gingival margin to the cementum enamel junction (CEJ).
All recordings were done by an experienced dentist and
postgraduate student in periodontology (HOH), trained in
periodontal recordings.

Radiographic recordings

Fourteen intra-oral periapical radiographs and two vertical
bitewings were obtained from all patients using



conventional position holders (Eggensholder) [32] and
Digora® photostimulable phosphor plates. Periapical radio-
graphs were taken at 63-kV with an exposure time of 0.08-
0.12s 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 assess-
ment 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 definition

The definition of periodontitis according to the 2017 World
Workshop on the Classification of Periodontal and Peri-implant
Diseases and Conditions was used [33]. Periodontitis was
defined when the distance between the CEJ and the alveolar
crest (AC) exceeded 2mm at =2 non-adjacent teeth on radio-
graphic recordings. Alternatively, periodontitis was diagnosed
by the clinical assessment with one of two criteria: either (1)
interdental CAL detectable at =2 non-adjacent teeth, or (2)
buccal or oral CAL of =3 mm with pocketing >3 mm detect-
able at =2 teeth. Clinical attachment loss was defined as
clinical attachment level exceeding 2mm. In cases of <10%
BoP, <4mm PPD a periodontitis case was regarded as stable.

Figure 1. Flow diagram of study enrolment.
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In cases where BoP exceeded 10% with presence of PPD
>4mm a case was defined as unstable.

Statistics

All statistical analysis was performed using SigmaPlot version
14.0 (Systat Software GmbH). A Spearman correlation test
was performed to analyse correlation between periodontitis
and the UC parameters of endoscopic inflammation (Mayo
score), CAl and years with UC diagnosis. The demographic
data are presented as descriptive statistics. An intra-class
correlation coefficient (ICC) for intra-rater agreement of clas-
sification of periodontal stages was calculated by the exam-
iner (HOH) based on 10 patients assessed twice. The ICC was
0.45 (95% ClI —1.2, 0.86).

Results

A flow diagram of the recruitment is provided in Figure 1.
The demographic data and oral disease characteristics are
presented in Table 1. The study sample consisted of 50 indi-
viduals (29 males), aged between 36 and 81years (mean
51.9years). Eight of the individuals reported on general
health problems (e.g. high blood pressure, diabetes, rheu-
matic disease and cardiovascular disease) and were on var-
ious different medications in addition to UC medication.
All but 11 subjects regularly visited a dentist or dental
hygienist (78%), and all but 3 subjects reported that they

Table 1. Patient demographics and disease characteristics. (UC=ulcerative colitis).

N (%) Mean (SD) Range
Women 21 (42)
Age 51.9 (12.6) 36-81
Age at UC diagnosis 26.5 (10.4) 12-56
UC disease duration 24.8 (9.2) 13-54
Symptoms of UC at time of oral examination 11 (22)
Colitis Activity Index (CAl) 0.4 (1.3) 0-8
Mayo score 0.4 (0.8) 0-3
Regular visits to dental office 39 (78
Smokers 4 (8)
Previous smokers 19 (38)
Decayed-missing-filled teeth; DMFT 11.4 1-25
Challacombe scale 0.34 0-10
Full-mouth plaque score; FMPS 38.8 (22.3)
Full-mouth bleeding score; FMBS 53.9 (34.3)
Probing pocket depth; PPD > 6mm 35 (0.4)
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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. 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
(Table 2).

Mucosal oral lesions were observed in 4 individuals dis-
playing leukoplakia. The average DMFT score was 11.4 (range
25-1). 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 Figure 2. Patients not receiving UC
medication (n=9) were represented in all stages of periodon-
titis identified in the population (I, II, lll) as well as among

Table 2. Medication used for ulcerative colitis.

Number of patients,
Type of medication (%)

No current medication

Mesalazin (Asacol, Mesavant, Mesasal, Pentasa)
Asacol + Pentasa

Colazid

Asacol + additional

Pentasa + additional

Others

Complementary medicine (cannabis)

Vitamin supplements (D+B, D or B)

N
NWwu—=wu = VO

—

the non-periodontitis cases. The periodontal disease status
(stage/grade/PPD > 5mm/full-mouth bleeding score; FMBS)
did not correlate to previous assessments of CAl, Mayo score,
or with number of years with UC disease (Table 4).

The results from the OHIP-14 questionnaire revealed high-
est scores for the functional limitation domain. The OHIP-14
score according to domains is shown in Table 5.

Discussion

In the present study, 74% of the subjects presented with
periodontitis, of which 34% stage Ill, 22% stage Il and 18%
stage I. Only 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 dis-
ease severity and symptoms (Mayo score and CAl), years
with UC diagnosis and the severity of the periodontal dis-
ease (stage, grade, FMBS, PPD = 6mm).

A recently published study highlighted a need to perform
studies on periodontal disease according to the World
Workshop on the Classification scheme for periodontal and
peri-implant diseases and conditions 2017 in subjects with
IBD [34,35]. With respect to periodontitis prevalence and
classification, the findings of the present study is in agree-
ment with a recent study in Norway by Stedle et al. [36].
In their sample population of nearly 5000 individuals from
Trendelag county [37], the prevalence of periodontitis was
reported to be 2.3%, 15%, 40% and 12% for stages IV, llI,
Il, and |, respectively, and only 28% were not diagnosed
with periodontitis. The present study recorded no case of
stage IV but a higher prevalence of stage lll. This difference
may be explained by the small sample size of the present

Figure 2. Distribution of participants with periodontal health, gingivitis, and periodontitis. Definitions of stable periodontitis and periodontitis with some
inflammation/unstable are modifications of the 2017 classification. BoP: Bleeding on probing; PPD: Probing pocket depth.

Table 3. Allocation to periodontal stage and grade in number of patients and percentage (%) of the total population based on clinical and radiographic

examination.

Stage Total Grade A Grade B Grade C Localized Generalized
No periodontitis 13 (26) - - - -

Stage | 9 (18) 1(2) 8 (16) - - 9 (18
Stage Il 11 (22) - 10 (20) 1(2) 5(10) 6 (12)
Stage |lI 17 (34) - 16 (32) 1(2) 16 (32) 1(2

Stage IV - -
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Table 4. Correlation of previous data on intestinal inflammation (Mayo score & CAl), UC disease duration and periodontal variables performed with Spearman

correlation.
Stage Periodontitis (Stage 0,1,2,3) Periodontitis (Grade A,B,C) Number of PPD > 6mm FMBS
r, (P-value) r, (P-value) r, (P-value) r, (P-value)
CAl score —0.163 (0.27) —0.159 (0.29) —0.114 (0.44) —0.179 (0.23)
Mayo score (0,1,2,3) —0.289 (0.14) —0.036 (0.81) 0.099 (0.53) —0.056 (0.72)
UC disease duration 0.235 (0.1) 0.131 (0.362) —0.107 (0.46) 0.035 (0.81)
PPD: probing pocket depth; CAl: colitis activity index; FMBS: full-mouth bleeding score; UC: ulcerative colitis.
Table 5. Mean score (standard deviation; SD), median (interquartile range; IQR) and range for the items of OHIP-14.
Mean (SD) Median (IQR) Range
Functional limitation
Had trouble pronouncing any words 0.06 (0.24) 0 (0,0) 0-1
Felt sense of taste has worsened 0.1 (0.3) 0 (0,0) 0-1
Physical pain
Had painful aching 0.66 (0.8) 0 (0,1) 0-2
Found it uncomfortable to eat any foods 0.66 (0.87) 0 (0,1) 0-3
Psychological discomfort
Been self-conscious 0.26 (0.57) 0 (0,0) 0-2
Felt tense 0.22 (0.47) 0 (0,0) 0-2
Physical disability
Felt diet has been unsatisfactory 0.06 (0.24) 0 (0,0) 0-1
Had to interrupt meals 0.02 (0.14) 0 (0,0) 0-1
Psychological disability
Found it difficult to relax 0.16 (0.42) 0 (0,0) 0-2
Been a bit embarrased 0.26 (0.6) 0 (0,0) 0-2
Social disability
Been a bit irritable 0.04 (0.2) 0 (0,0) 0-1
Had diffculty doing usual jobs 0.06 (0.24) 0 (0,0) 0-1
Handicap
Felt life less satisfying 0.1 (0.3) 0 (0,0) 0-1
Been totally unable to function 0 (0) 0 (0,0) 0

study but also by the diagnostic means used. In contrast to
Stedle et al. the present study included a more comprehen-
sive examination which included clinical assessments of
furcation defects and CAL. This most likely led to the diag-
nosis of more stage lll localized cases at the expense of
stage Il cases. When summarizing all periodontitis cases
regardless of stage, the populations were similar (74% vs
72.4%). This is a higher prevalence compared to other recent
studies from Norway [38,39], which may be explained by
different demographics, inter-observational differences
between examiners and different thresholds for defining
periodontitis.

The lack of correlation between periodontal status and
previous Mayo scores, CAl, or years with UC may be explained
by the time lapse between the UC records obtained some
years prior to the periodontal examination. The most plau-
sible explanation, however, is likely the fact that most patients
were medically well-maintained, reported mild symptoms of
UC, and that the majority of the patients (78%) reported no
symptoms of UC at the time of the periodontal examination.
The mild form of UC in this population is further supported
by the exclusion of patients with refractory colitis and col-
orectal cancer in the original cohort, which accordingly were
not included in the present study. Therefore, severe UC cases
were not part of this study. The fact that none of the patients
were on biological agents, such as anti-TNF-q, reflects the
mild and well-treated course of disease for many of the
patients in this study population. Biological agents are tra-
ditionally reserved for effective medical treatment of
moderate-to-severe UC. When UC symptoms are in remission,

patients are often kept at 5-ASA (e.g. Mezalasin) to prevent
mucosal dysplasia. As pointed out by Vavrica et al. there are
very few studies that have analysed the effect of IBD med-
ication or disease activity on the periodontal status [13]. Due
to a small study population with limited symptoms and med-
ication, no such analysis was considered feasible in the pres-
ent study.

A recent systematic review presented clear evidence for
an association between periodontal disease and IBD, and in
particular for UC [34]. A study from Jordan reported a higher
prevalence of periodontitis and proportion of clinical attach-
ment level >4mm in subjects with UC as compared to sub-
jects with no IBD [15]. A recent study from China reported
UC as a risk indicator for periodontitis with an odds ratio of
4.7 (95% Cl: 2.49-8.71). The FMBS was 53.9% in the present
population was higher than corresponding numbers from an
Italian case-control study (31%) [19], where FMBS was
reported as a significant predictor for IBD and UC.

These studies as many others on the association between
periodontitis and UC, are cross-sectional case—control studies,
with limited discrimination of UC disease activity or severity.
Therefore, it is likely that such studies have included severe
forms of UC, and not only mild cases, which may explain
the reported associations in the literature. The study by
Vavricka et al. [13], included CAl in their UC population. In
their study, of the UC population, 27% were on systemic
steroids, 20% anti-TNF-a, and 20% on thiopurines, reflecting
a population with more severe UC disease than in the present
study. The mean CAl score of 3.7 in their population under-
scores this difference of populations, when compared to the
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mean CAl of 0.4 in the present study. Despite the higher CAI
scores in Vavricka et al. [13], no significant correlation with
periodontitis was found, which was in agreement with the
present study. The mean disease duration, however, was con-
siderably longer in the present study and almost three times
that of the population in the study by Vavricka and
co-workers. Although UC is a disease with a relapsing and
remitting clinical course over time, no correlation was found
between disease duration and the periodontal variables. This
may indicate that UC disease severity may be a stronger
predictor for periodontitis than is disease duration.

Previous studies have reported on the symptom-relieving
effect of tobacco use among UC patients [40], and therefore
information on smoking habits and the use of smokeless
tobacco was analysed in this study [41]. A recent study by
Kang et al. [42] reported that periodontitis and smoking
increase the risk of UC. Since few patients reported on
tobacco use in the current study, no conclusions could be
drawn. Interestingly, three patients reported cannabis smok-
ing as self-medication. This finding is supported by a newly
published article which reported that approximately 10%-
20% patients with IBD are active cannabis users [41].

The OHIP-14 data demonstrated limited negative impact on
QoL in this population. This is partly in contrast to studies
reporting on the negative influence of UC on health-related
quality of life [43]. A recent study by Goldinova et al. [44],
reported a near-significant correlation of the OHIP-14 scores
with a simple clinical colitis activity index (SCCAI) and IBD ques-
tionnaire (IBDQ-9). In a national cross-sectional Norwegian study
from 2011 using the OHIP-14 [45], the proportion of individuals
who reported problems ranged from 11% to 56%, with pain
as the most frequently reported item. The most frequently expe-
rienced problems were physical pain, such as aching in the
mouth and discomfort eating food, which is in agreement with
our study and other Scandinavian studies [46,47].

Several limitations and important confounders are note-
worthy of the present study, and the small number of par-
ticipants is the most obvious. However, the recruitment of a
high number of participants with long-term UC diagnosis
may be challenging. The use of Mayo score and CAl obtained
at a single time point some years before the periodontal
examination can be questioned. Although the study coin-
cided with the first and second waves of the COVID-19 pan-
demic in Norway, most invitees (50/63) were willing to
participate in the study (78%), which reflects a highly moti-
vated and compliant cohort. Prior to the present study, this
motivated cohort had also remained throughout the course
of the original prospective surveillance study. This 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. [24]. It is
therefore likely that those included in the present study rep-
resent a selection of the most compliant patients from a
population with limited severe UC cases, as refractory colitis
cases were excluded in the original study. The population
examined was successfully treated as suggested by the
OHRQol-data and the patient-reported data presented. A
non-response analysis was not performed, and one may spec-
ulate that participants agreeing to a clinical periodontal

examination were the healthiest with respect to both UC
and periodontal disease. The most frequent reason for not
participating was Covid-19-related.

The strength of the study is the comprehensive periodon-
tal diagnostic means according to the new classification,
consideration of patients’ OHRQoL with a long duration of
UC, and the data on UC disease severity. 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, the prevalence of peri-
odontitis among patients with mild UC for more than 12years
was in line with that reported from a Norwegian general
population. No correlation between periodontitis or peri-
odontal inflammatory indices and UC disease indices or years
with UC diagnosis was observed. The study suggests that
the susceptibility to periodontitis may be limited in patients
with well treated or mild UD who regularly attend the dental
office, despite a considerable UC disease duration. These
findings require confirmation in future studies with a larger
population of UC patients.
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