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of periodontal regeneration for infra-bony defects, the au-
thors diagnosed the patient as Stage III (Fig. 3-left). If all
the sequences recommended by this review are followed
(Fig. 3-right) and it does not consider drifting/flaring for
this case (not as a result of TLP, as recommended), the
direct diagnosis was Stage III, similar to those found in
the original article.

(b) The 2" case was a non-smoker 34-year-old Cau-
casian female with obesity (BMI: 39.2 kg/m?), taking no
medication, and without any significant diseases or con-
ditions. No tooth loss but with considerable recession in
the lower anterior teeth, mainly in the left central inci-
sor (#24 ADA / #31 FDI), which had vertical bony defect
apically extended (#24 / #31). The highest PD was 7mm,
and CAL was 11mm; RBL extending to the mid-third
of root and beyond, with generalized mobility with lo-
calized secondary occlusal trauma (#24- #25 ADA / #31-
#41 FDI). Initially, the case was qualified as Stage III or
IV periodontitis; the authors defined the final diagnosis
as Stage III. Observing the scenario for the classification
(Fig. 4-left) and comparing it with the table suggested by
this review (with modifications) (Fig. 3-right), it is pos-
sible to verify that the severity defined the case as Stage

G. Fernandes, J. Fernandes. Revisiting the staging of periodontitis

III and the complexity factors involved great part of the
complexity of Stage III. Even though the complexity fac-
tors are shared between stages III and IV, summed of the
secondary occlusal trauma found, the severity factor
(tooth loss) was decisive in defining and keeping the case
as Stage III (which was easily found compared).

2. Siqueira et al.* published 2 complex cases with “gray
zones” for periodontitis, which were challenging to define
the diagnosis. The authors provided essential thoughts
for interpretation and diagnosis.

(a) The first case was an 83-year-old male with a his-
tory of congestive heart failure, atrial fibrillation, artificial
aortic valve replacement, heart attack, controlled hyper-
tension, BOP 87%, overweight (body mass index: 29.1
kg/m?), sleep apnea, allergy to penicillin, past-smoker
(quit 50 years ago). The worst CAL observed was 10mm,
PD of 7mm, at #14 (ADA) or #26 (FDI). RBL was general-
ized, with moderate horizontal bone loss; some areas ex-
tending to the mid-third of the root; vertical bony defect
was noted on #1 (ADA) or #18 (FDI), which had drifting.
Four teeth were lost but for unknown reasons. Furcation
class 2 (#30 ADA / #46 FDI), moderate ridge defect, >10
opposing pairs were found, with >84% of teeth affected.

Fig. 3. Sequence followed by the authors in the article (left) and the sequence following the suggestions of this critical review (right)

Fig. 4. Sequence followed by the authors in the article (left) and the sequence following the suggestions of this critical review (right)
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Mobility degree 1 in more than 5 teeth. Traumatic occlu-
sal forces were found (secondary occlusal trauma). The
case was classified with stage III generalized periodontitis
(Fig. 5-left). Therefore, observing the new table proposed
and the case with a higher level of complexity, it should be
classified as Stage IV. This fact is supported by the sever-
ity factors found and the cumulative complexity factors
present simultaneously in stages III and IV; moreover, it
is necessary to sum up two other specific complexity fac-
tors explicitly found in stage IV. All these facts justify the
diagnosis of stage IV periodontitis.

(b) The 2" case was a 73-year-old male with controlled
hypertension, obesity (body mass index: 34 kg/m?), irreg-
ular heartbeat, type 2 diabetes (HbAlc: 6.5%), and basal
cell carcinoma removed years ago; partial edentulism,
hyper-eruption, deep bite, severe wear, and loss of occlu-
sal vertical dimension were found. The worst interdental
CAL was 12mm (#14 ADA / #26 FDI; without adjacent
tooth — not considered) and 8mm (#8 ADA / #11 FDI),
with 7mm PD; RBL was generalized mild horizontal bone
loss with localized severe bone loss on #5; vertical bony
defects (>3mm) noted; absence of 5 teeth by unknown
reason. Furcation class 2 (#15 ADA / #27 FDI), moderate
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ridge defect, mobility class 2. The periodontal diagnosis
was stage IV generalized periodontitis (Fig. 6-left). Ob-
serving all factors reported, it is possible to easily confirm
the diagnosis as Stage IV periodontitis (Fig. 6-right).

3. Steigmann et al.3! also published 2 borderline cases in
“gray zones” for periodontitis.

(a) The first case was a systemically healthy patient
(66-year-old female) with a family history and diagnosis
of periodontitis at the age of 14 years. The patient had
signs of parafunctional bruxism and clenching, with sec-
ondary occlusal trauma, severe ridge defects, and drift-
ing; 8 missing teeth (4 due to periodontitis). The patient
had generalized interproximal CAL =5 mm (>30% of the
teeth) with PD >6 mm; generalized RBL extending to the
mid-third of the root, and three localized vertical de-
fects (Fig. 7-left). The authors diagnosed it as stage III
periodontitis, justifying there was no need for complex
rehabilitation given the patient’s current occlusion. Con-
sidering the new suggestions from this critical review (the
presence of teeth mobilities classes 1 and 2) summed to
some not well-documented points observed (description
of 4 TLP in the text and it was registered 5 in the figure
(Fig. 7-left); the presence of hyper-eruptions and bilateral

Stage | Stage Il Stage IIl Stage IV i:g:::;‘e:{ Periodontitis | Checklist Stage | Stage Il Stage Ill Stage IV
1-2mm 3-4mm 25 mm 25 mm Interdental CAL.
1t (at site 1-2mm 3-4mm 25mm 25mm
Coronal third Coronal third Extending to middle Extending to middle third of greatest loss) N
(<15%) (15%—-33%) third of root and beyond of root and beyond ond RBL M Coronal third Coronal third Extending to middle Extending to middle third
No tooth loss = tee(hr) =5 tooth (<15%) (15%-33%) third of root and of root and beyond
= = Tooth loss or
+ Max. probing depth |+ Max. probing depth | In addition to Stage Il | In addition to Stage Il 5 P {
lax. probing dept ax. probing deptl n addition to Stage n addition to Stage Behstin § exiracted (dus fo May have n tocth
<4 mm <5mm A complexity: petween | SVerIY | " periodontiis) May have tooth loss o5 or <4 teeth =5 teeth
* Mostly horizontal * Mostly horizontal * Probing depths * Need for complex Stage lll or IV Hopeless tooth n
bone loss bone loss 26 mm rehabilitation due to: L s )
« Vertical bone loss — Masticatory dysfunction Maximum PD Maximum PD
23 mm — Secondary ocelusal " { <4 mm (without | <5 mm (without
« Furcation involvement | trauma (tooth mobility 4 'ep%efé‘n:”:) ;” ’epcafsg;\j”g g' AnyPD AnyPD
Class Il or Ill degree 22) e ey posi
: dmggi{:'e ridge - :::Zr:";'dg: d;::;‘s Mostly horizontal boneloss__| In addiion to Stage I1:|_In additon to Stage Il
flaring pse, 9 — May have any — May have any class of
- class of FurcatioM] —C& mobility
— <20 remaining teeth Complexity Local involvement Need for complex
(10 opposing pairs) Mayhave |- May have vertical rehabilitation due to:
n { Furcation lor 1l || boneloss =Mast i
. 5 No furcation involvement — Secondary ocelusal trauma
For each stage, describe extent as: ——
% g N . involvement — May have tooth tooth mobility degree 22
* Localized (<30% of teeth involved); May have tooth
" ' mobility class 1 or |= Bite collapse, drifting,
*+ Generalized; or mobility class 1 2 tiaring
+ Molar/incisor pattern — Moderate ridge =y e O TETEmmg:
defects teeth (10 opposing pairs)
— Severe ridge defects
For each stage, describe extent as:
ot Extent and | Add to stage as ( « Localized (< 30% of teeth involved); or

distribution

descriptor - Generalized (= 30% of teeth involved); or

« Molar/incisor pattern

Fig. 5. Sequence followed by the authors in the article (left) and the sequence following the suggestions of this critical review (right)

Sequence of -
Stage | Stage Il Stage Il Stage IV A osemant Periodontitis | Checklist Stage | Stage Il Stage Il Stage IV
1-2mm 3-4mm 25 mm 25 mm Interdental CAL {
18t (at site 1-2mm 3-4 mm 25mm 25 mm
Coronal third Coronal third Extending to middle Extending to middle third of greatest loss)
(<15%) (15%—-33%) third of root and beyond of root and beyond ond RBL M Coronal third Coronal third Extending to middle Extending to middle third
Y (15%-33% third of root and of root and beyond
No tooth loss <4 teethr) 25 teeth Tooth loss or D~
- - ™ ™ 3 planned to be
* Max. probing depth | » Max. probing depth | In addition to Stage Il In addition to Stage Il Fordecision | g0 o extracted (due to { . May have no tooth .
<4mm <5mm A complexity: between Yy | periodontitis) y loss or <4 teeth &
+ Mostly horizontal * Mostly horizontal * Probing depths * Need for complex Stage lll or IV Hopeless tooth n
bone loss bone loss 26 mm ilitation due to: (mobility class 3) — —
* Vertical bone loss — Masticatory dysfunction Maximum PD Maximum PD
23 mm — Secondary ocelusal { <4 mm (without | <5 mm (without
th
« Furcation involvement |  trauma (tooth mobility & ri%ezs"\;’@ ?r rg%e_sé;\;’@ gr (D (D
Class Il or !II degree 2.2) R AT
+ Moderate ridge — Severe ridge defects Mostly horizontal boneloss __| In addion to Stage Il |__in addition to Stage I
defects - Bite collapse, drifting, May h: h: I f
" — May have any — May have any class o
flaring class of FurcatioM —:&n mobility
—<20 remaining teeth Complexity Local involvement Need for complex
(10 opposing pairs) el — May have vertical | tehahilitation dueto. __}
" { Furcationtern | bone loss — Masticatory dysfunction
For each stage, describe extent as: 8 No furcation involvement |~ Secondary ocelusal frauma
- vy A . involvement — May have tooth (tooth mobility degree >2)
« Localized (<30% of teeth involved); May have tooth §= =" "0ocs 1 or —B-—"—%—ﬁ—_ e collapse- drity
« Generalized; or mobilty class 1 | 71" s BEs] 9,
+ Molar/incisor pattern — Moderate ridge SLLCYAL:) oTer
defects teeth (10 opposing pairs)
— Severe ridge defects
For each stage, describe extent as:
ot Extent and | Add to stage as ( « Localized (< 30% of teeth involved); or
distribution | descriptor « Generalized (= 30% of teeth involved); or
« Molar/incisor pattern

Fig. 6. Sequence followed by the authors in the article (left) and the sequence following the suggestions of this critical review (right)
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altered Spee curvature), all those are factors that bring
more complexity to rehabilitating the case. Then, observ-
ing the new classification and the suggestions for modifi-
cation, this case fits much better in stage IV (Fig. 7-right).
(b) The 2™ case was a systemically healthy patient,
a 64-year-old female with no family history of periodon-
titis. She had no TLP (8 missing teeth); had signs of para-
functional bruxism with secondary occlusal trauma;
several periapical lesions; and one implant with peri-im-
plant disease. The patient has generalized interproximal
attachment loss =5 mm (>30% of the teeth), mobilities
class 1 and 2, generalized horizontal bone loss with areas
of vertical bony defects; and generalized horizontal RBL
extending to the coronal third of the root; 8 localized ver-
tical defects that extend to the mid-third of the root or be-
yond; the worst PD was 13mm and CAL of 12mm/13mm.
The authors did not count hopeless teeth (6 teeth) in the
initial assessment for TLP; therefore, they considered that
after extractions, the patient will need complex rehabilita-
tion (resting ten occluding pairs). The patient received the
diagnosis of stage IV periodontitis (Fig. 8-left).
Observing the scenario and considering the hopeless
teeth, mobility, need for complex rehabilitation, and the

G. Fernandes, J. Fernandes. Revisiting the staging of periodontitis

severity factors (favoring stage IV) and complexity factors
(involving most of stage IV [it can have the complexity
factors of stage III too]), the results of the new suggested
table (modifications) also resulted and confirmed it as
stage IV periodontitis.

Final considerations

The implementation of a new classification system typi-
cally poses challenges for its clinical application and also
in education. Establishing this new classification must be
seen as a process, a transitional phase, which may have
adjustments for improvement to be made as effective as
possible. Several articles already investigated the diagnos-
tic accuracy of this new classification, with the presence
of periodontal experts, general dentists, and students.
Abrahamian et al.?” concluded that professional clinical
experience (postgraduate students, academics, and peri-
odontal experts) is less important when applying the new
classification system (no significant differences for inter-
and intra-rater reliability). Likewise, Marini et al.3? and
Ravida et al.?® showed moderate consistency and concor-
dance of the differently experienced examiners to the gold

Sequence of -
Stage | Stage Il Stage Il Stage IV A osemant Periodontitis | Checklist Stage | Stage Il Stage Il Stage IV
1-2 mm 3-4mm 25 mm 25 mm Interdental CAL. {
3 (at site 1-2mm 3-4 mm 25mm 25 mm
Coronal third Coronal third Extending to middle Extending to middle third of greatest loss)
(<15%) (15%—-33%) third of root and beyond of root and beyond ond RBL M Coronal third Coronal third Extending to middle Extending to middle third
(<15%) (15%-33% third of root and of root and beyond
No tooth loss <4 teeth 25 teeth Tooth loss or
- - ™ ™ 3 planned to be
* Max. probing depth | » Max. probing depth | In addition to Stage Il In addition to Stage Il Fordecision | g0 o extracted (due to { . May have no tooth .
<4mm <5mm A complexity: between Yy | periodontitis) B\ loss or <4 teeth &
+ Mostly horizontal * Mostly horizontal * Probing depths * Need for complex Stage lll or IV Hopeless tooth
bone loss bone loss 26 mm rehal.Jllltauon due tor. {mobility class3) — —
* Vertical bone loss — Masticatory dysfunction Maximum PD Maximum PD
23 mm — Secondary ocelusal { <4 mm (without | <& mm (without
th
« Furcation involvement | trauma (tooth mobility & repﬁsé"\;’l) ?r rg%e_sé;\;’@ gr (D (D
Class Il or !II degree %2) SRR AT
+ Moderate ridge — Severe ridge defects Mostly horizontal boneloss__| In addition to Stage Il |__In addition to Stage Il
defects — Bite collapse, drifting, e = ; -
" — May have any — May have any class o
_ﬂ;rang_l_m_ class of Furcanoﬂ-—:&n mobility
= <cUremaining teel Complexity Local Need for complex
(10 opposing pairs) M — May have vertical | rebabilitation duato. |
ay have
" { Furcationtern | bone loss — Masticatory dysfunction
For each stage, describe extent as: 8 No furcation involvement |~ Secondary ocelusal frauma
- vy A . involvement — May have tooth (tooth mobility degree >2)
« Localized (<30% of teeth involved); May have tooth e a4 -_B'_H_%'#_
¢ y class 1 or ite collapse, drifting,
« Generalized; or mobility class 1 | 7 taring
+ Molar/incisor pattern = VIOGET 2 11008 AL
defects teath (10 oonosing
— Severe ridge defects
For each stage, describe extent as:
ot Extent and | Add to stage as ( « Localized (< 30% of teeth involved); or
distribution | descriptor « Generalized (= 30% of teeth involved); or
« Molar/incisor pattern

Fig. 7. Sequence followed by the authors in the article (left) and the sequence following the suggestions of this critical review (right)

Stage | Stage Stage Ill Stage IV e Periodontitis | Checklist |  Stage| Stage Il Stage Il Stage IV
1-2mm 3-4mm =5 mm 25 mm Interdental CAL
= (at site 1-2mm 3-4mm 25mm 25mm
Coronal third Coronal third Extending to middle Extending to middle third of greatest loss)
(<15%) (15%—-33%) third of root and beyond of root and beyond ond RBL M Coronal third Coronal third | Extending to middle Extending to middle third
(<15%) (15%-33%) third of root and of root and beyond
No tooth loss <4 teeth 25 teeth Tooth loss or
- - ™ ™ o planned to be
» Max. probing depth | Max. probing depth | In addmon_to Stage Il In addmon_ to Stage Il For decision — extracted (due to { M — May have no tooth .
<4 mm s5mm VA complexity. between ety periodontitis) ‘ay have tooth loss l0ss or <4 teeth =
+ Mostly horizontal + Mostly horizontal « Probing depths + Need for complex Stage Ill or IV Hopeless tooth
bone loss bone loss 26 mm rehabilitation due to: Anobiiyicasss) —
* Vertical bone loss — Masticatory dysfunction Maximum PD Maximum PD
23 mm —Secondary ocelusaT | ( <4mm (without | 5 mm (without
jth
« Furcation involvement |  trauma (tooth mobility & r?;fém fr rep‘:;sé;;”:) gr AHD (D)
Class Il or Il degree 22) ot il
* Moderate ridge — Severe ridge defects - -
dec;ec!s Bite collapse, driftin Mostly horizontal boneloss In addition to Stage 11 In addition to Stage Il!
flarin pse. 9. — May have any — May have any class of
9 class of Furcation | tooth mobility
— <20 remaining teeth Complexity Local N&8G TOF COMPIEX
(10 opposing pairs) . — May have vertical ilitati ° |
& { Fumazm Yo | boneloss — Masticatory dysfunction
i . No furcation involvement = TUCETaS T
f"L' eafh Séaggbe/es?'be ﬁ’f‘e"‘l aj& ) involvement [ 1 vooth |- May have tooth (tooth mobilty degree >2)
ocalized (<30% of teeth involved); Y mobility class 1 or |~ Bite collapse, drifting,
« Generalized; or mobilty class 1 | 7 taring
+ Molar/incisor pattern = NIOGeT 2 11008 — have < 20 remaining
defects
— Severe ridge defects
For each stage, describe extent as:
ot Extent and | Add to stage as ( « Localized (< 30% of teeth involved); or
distribution | descriptor « Generalized (= 30% of teeth involved); or
« Molar/incisor pattern

Fig. 8. Sequence followed by the authors in the article (left) and the sequence following the suggestions of this critical review (right)
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standard. Therefore, it is recommended that new investi-
gations apply this new flowchart/suggested modifications
in order to validate the decision-making periodontal diag-
nosis, which intends to facilitate the periodontal clinical
assessment, even if it seems complex at the beginning.

Once again, our suggestion in this critical review is
to organize the knowledge better and keep the same se-
quence/assessment parameters for all stages of periodon-
titis. Then, it is strongly recommended to check and keep
the parameters analyzed cumulatively: first severity and
after complexity, following the sequence: 1% — CAL (also
obtain PD and GM), 2™ — RBL, 3" — TLP (for decision
between Stages III and IV); then, the complexity factors,
as demonstrated in Fig. 2. It is important to highlight that
if the patient has TLP (3 teeth), but the worst site CAL is
4mm, the Stage must be kept on Stage II, respecting the
cumulative sequence suggested (CAL is more important
for the case scenario than TLP).

It is worth remembering this review suggests that never
one complexity parameter can overcome a severity pa-
rameter to change the Stage obtained through CAL (1%),
RBL (27), and TLP (3"!). An exception must be respected
only for complexity factors between Stages III and IV that
can change the initial Stage III or IV obtained by the se-
verity analysis, but only between themselves, according to
the complexity found in the case (Fig. 2).

Then, after reading all the articles and observing the
flowcharts and sequence proposed, in order to improve
the clinician’s decision-making diagnosis, this critical
review developed and included within this article a new
complete periodontal flowchart (based on the included
articles), suggesting a full sequence for periodontal as-
sessment, already including the modifications proposed
on Staging (Periodontitis) (Fig. 9).

Unquestionably, the new Classification of Periodontal
and Peri-Implant Diseases and Conditions (2018) is one
of the most interesting evolutions of classification systems
that permit the diagnosis of periodontal/peri-implant
diseases. Therefore, observing the difficulty around the
world in staging periodontitis, this critical review deeply
analyzed this question.

This critical review suggests, specifically, that complex-
ity parameters cannot overcome the severity parameters
and to strictly follow the sequence for diagnosing: CAL
(1%, RBL (2™), and TLP (3"Y), where the 1% cannot be sur-
passed by the 2" or 3", and similarly, the 2"¢ cannot be
surpassed by the 3" parameter. An exception is permitted
only for complexity factors between Stages III and IV that
can change the initial Stage (III or IV) obtained through
the severity analysis, but only between themselves (Stages
III and IV), according to the complexity found. Moreover,
for patients without tooth loss or with TLP of <4 teeth
(without need for complex rehabilitation) and presenting
any drifting or flaring or a secondary traumatic occlusion,
it cannot be a justification for moving the diagnosis from
Stage III to Stage IV.

389

Furthermore, some modifications for staging periodon-
titis are also suggested:
— for severity:

(1) TLP summed up a hopeless tooth to be extracted
(bone present only in the apical third of the root and
mobility class 3): Stages I and II may have tooth loss;

— for complexity:

(1) Stage I: should be considered PD <4 mm without re-
cession or the calculation PD minus GM resulting
in 1 or 2mm; and this stage cannot have furcation
involvement;

(2) Stage II: should be considered PD <5 mm without
recession or the calculation PD minus GM resulting
in 3 or 4mm; and may have furcation I or II involve-
ment and mobility class 1;

(3) Stage III: this stage can have any PD; may have any
class of furcation involvement; may have vertical
bone loss; and may have tooth mobility 1 or 2;

(4) Stage IV: this stage can have any PD; may have any
class of tooth mobility; and may have < 20 remaining
teeth.

Conclusions

It was possible to conclude that there is instability and
“gray zones” in the staging step of Periodontitis. This is
due to a lack of priority and an organized order sequence,
where the most important parameters were overcome by
others. Thus, this critical review intends to create and
stimulate a debate for improving specific points of the
new classification, specifically in staging periodontitis.
Then, we introduced a new table with the modifications
suggested and a new full flowchart for the sequence of the
periodontal diagnosis. However, it is required that experts
in periodontics critically assess and validate the modifica-
tions proposed to verify how they clinically facilitate find-
ing the periodontal diagnosis.

Ethics approval and consent to participate

Not applicable.

Data availability

The datasets supporting the findings of the current
study are available from the corresponding author on rea-
sonable request.

Consent for publication

Not applicable.

Use of Al and Al-assisted technologies

Not applicable.
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Fernandes & Fernandes flowchart/Sequence to diagnose Periodontitis

(adaptation from the articles included in the critical review with modifications suggested for Periodontitis [Staging])
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Abstract

Background. Temporomandibular disorders (TMD) constitute a serious health problem that can have
a negative effect on patients'lives, impair work performance, and result in work absences and restrictions
in daily activities. Therefore, it is of great importance not only to employ appropriate diagnostic and thera-
peutic procedures in the case of patients suffering from TMD and/or sleep bruxism (SB), but also to analyze
the impact of different medical and non-medical factors on the occurrence of such conditions, as the proper
modification of these factors may mitigate the severity of patients'symptoms.

Objectives. The present preliminary study aimed to assess the relationship between SB, reported pain and
headache, selected health factors, and general health conditions among TMD patients.

Material and methods. A total of 114 patients from the Outpatient Clinic for Temporomandibular
Disorders in Wroclaw, Poland, had single-night video-polysomnography (PSG) performed. The patients
completed questionnaires about their pain experience, headache and health condition, including the pre-
sence or history of diseases such as hypathyroidism, arterial hypertension, cancer, diabetes, myocardial
infarction, stroke, gastroesophageal reflux disease (GERD), and were asked about the frequency of alcohol
consumption, smoking, caffeine use, and physical activity. The collected data was statistically analyzed.

Results. It seems that among patients with TMD, a history of cancer and GERD may have an impact on the
experience of pain and headache. Smoking was significantly associated with the occurrence and intensity
of SB.

Conclusions. A few habits, health factors and general health conditions of patients with TMD are associ-
ated with SB, and reported pain and headache, but this relationship requires further research conducted
on a larger study group.

Keywords: habits, TMD, general health, headache, sleep bruxism
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A few habits, health factors, and general health conditions of patients with temporomandibular disorders (TMD)
are associated with sleep bruxism (SB), and reported pain and headache.
* A history of cancer and gastroesophageal reflux disease (GERD) may have an impact on the experience of pain and

headache.

* Sleep bruxism is significantly associated with smoking.

 The investigated relationships require further research conducted on a larger study group.

Introduction

Temporomandibular disorders (TMD) include mastica-
tory muscle or temporomandibular joint (TM]) pain,
limited jaw movements, joint sounds, such as clicking or
crepitus, myofascial pain, and headache.! They are con-
sidered the 2™ most common cause of oral and facial
region pain, following odontalgic pain.? Additionally, it
is ranked as the 2"! main cause of musculoskeletal pain,
after chronic low-back pain.! The prevalence of TMD is
estimated to be between 5% and 12% in the general popula-
tion, with a higher incidence of up to 30% among young
adults.? In the Polish population, approx. 55.9% of indi-
viduals experience at least one symptom of TMD.* Gender
differences are apparent, with women more commonly
affected by TMD in the Polish population.*

Sleep bruxism (SB) is a repetitive jaw muscle activity
characterized by the clenching and/or grinding of the teeth,
which is classified under sleep-related movement dis-
orders (SRMD) in the International Classification of Sleep
Disorders — Third Edition (ICSD-3).> Sleep bruxism is
a common phenomenon worldwide, with a prevalence
of 8-13% in the general population.®

Orofacial pain (OFP) encompasses a heterogeneous
group of conditions, such as dental, mucosal, musculo-
skeletal, neurovascular, and neuropathic pain.” In OFP
and headache, chronic pain is defined as the pain occur-
ring more than 15 days per month and lasting more than
4 h per day for at least the last 3 months.®?

The aim of this preliminary study was to assess the
relationship between SB, reported pain and headache, selected
health factors, and general health conditions among TMD
patients.

Material and methods

Participants

The project was approved by the Ethics Committee
of Wroclaw Medical University, Poland (KB-794/2019).
All of the study participants were fully informed about

the purpose of the study and agreed to take part in it.
The study was carried out following the Declaration
of Helsinki for experiments involving humans.

Patients with TMD were examined using single-night
video-polysomnography (PSG). They were also inter-
viewed about their health condition, with regard to the
presence or history of diseases such as hypothyroidism,
arterial hypertension, cancer, diabetes, myocardial infarc-
tion, stroke, gastroesophageal reflux disease (GERD), and
were asked about the frequency of alcohol consumption,
smoking, caffeine use, and physical activity.

Inclusion criteria

The patients were included in the study if they met the
following criteria: age above 18 years; the presence of OFP
or headache, as determined using the Graded Chronic
Pain Scale (GCPS), the Headache Impact Test-6 (HIT-6),
the Migraine Disability Assessment (MIDAS), the short-
form McGill Pain Questionnaire (SF-MPQ), and the TMD
pain screener; and willingness to participate in the study.

Exclusion criteria

The exclusion criteria were as follows: addiction to
a drug or a medication; using medicines that significantly
affect the function of the nervous and muscular systems;
severe systemic diseases and severe mental disorders,
including significant mental disabilities or the presence
of cancer; less than 4 h of sleep recorded using PSG;
pregnancy; the presence and treatment of sleep apnea;
and the lack of consent to participate in the study.

Video-polysomnography examination

The intensity of bruxism was assessed using the brux-
ism episode index (BEI), indicating the number of brux-
ism episodes per hour of sleep. The cut-off points were
determined in accordance with the guidelines of the
American Academy of Sleep Medicine (AASM) ICSD-3:
BEI < 2 — irrelevant SB; BEI of 2—4 — mild to moderate SB;
and BEI > 4 — severe SB.!°
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Pain assessment

Pain intensity was determined using validated question-
naires, such as SE-MPQ,! GCPS,'? MIDAS,® HIT-6,*
and the TMD pain screener.'®

Health questionnaire

The patients from the study group were asked to
complete a questionnaire on general health and habits,
which consisted of 10 parts regarding the patient’s medical
history, diseases in the family, the medications taken, the
patient’s eating habits, alcohol consumption, smoking,
caffeine use, and physical activity, as well as demographic
data.

Database

The participants’ medical history, questionnaire
responses and PSG data were entered into a database using
Microsoft Excel (Microsoft Corporation, Redmond, USA).
The elements of the database were subjected to statistical
analysis.

Statistical analysis

The U Mann—-Whitney correlation coefficient was
used to check the relationships between the variables.
The choice of the coefficient was dictated by the fact
that the variables did not have a normal distribution.
A p-value for a correlation coefficient below 0.05 was
considered significant. Statistica™, v.13.1 (StatSoft,
Krakow, Poland), was used for the statistical analysis
of the data. The prediction of the sample size (N) was
established with the use of the power.cor function and
the genefu package (https://rdrr.io/bioc/genefu/man/
power.cor.html).

Results
Characteristics of the study sample
Age and gender

A total of 114 adult participants were included in the
study (72 women and 42 men). The female-to-male ratio
in the group was 1.71:1. All participants were Caucasians,
aged 21-71 years (mean age: 37.67 years).
Reported pain

The level of pain severity was determined by the partici-

pants using 4 independent questionnaires, as illustrated
in Table 1.
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Severity of sleep bruxism

The percentage distribution of the BEI values according
to gender is shown in Table 1.

Reported selected health factors and
general health conditions

Hypothyroidism occurred in 2 study participants
(1.75%). Arterial hypertension was reported by 5 patients
(4.39%). In all cases, the patients declared that they took
medications regularly and their blood pressure was regul-
ated. Four patients (3.51%) had an oncological history.
Three respondents were treated for diabetes (2.63%). The
study group did not include any patients reporting a history
of myocardial infarction or stroke. However, as many as
33 patients (28.95%) reported the occurrence of GERD.

Forty-two patients admitted to drinking alcohol, which
constituted 36.84% of the study group; 5 patients (4.39%)

Table 1. Levels of pain severity and the bruxism episode index (BEI) values
according to gender

: Examined Examined
Variable
women men
grade 0 8.54 3334
grade 1 56.95 5476
GCPS grade 23, 2b 19.44 7.14
grade 3 12.50 4.76
grade 4 257 0.00
no or little impact 43.11 64.29
slight impact 833 16.67
HIT-6
significant impact 5.56 11.90
severe impact 43.00 7.14
grade | 42.86 63.63
grade Il 19.05 9.10
MIDAS
grade lll 14.29 18.17
grade IV 23.80 9.10
total value <5 59.72 64.91
SF-MPQ
total value >5 40.28 35.09
total value <3 3443 5341
TMD pain screener
total value >3 65.57 46.59
>2 25.00 13.89
BEI 2-4 31.25 13.89
>4 43.75 7222

Data presented as percentage (%).

GCPS - Graded Chronic Pain Scale; HIT-6 — Headache Impact Test-6;
MIDAS — Migraine Disability Assessment; SF-MPQ — short-form McGill Pain
Questionnaire; TMD pain screener — temporomandibular disorder pain
screener.
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stated that they consumed alcohol regularly and 37 patients
(32.46%) only occasionally. There were 12 cigarette smokers,
representing 10.53% of the study group. Twenty patients
(17.54%) admitted to drinking coffee regularly, while
6 patients (5.26%) drank coffee occasionally, which gives
atotal of 26 patients, i.e., 22.8% of the respondents. Physical
activity was reported by 64 patients (56.14%), with only
11 patients (9.65%) exercising every day, 19 patients (16.67%)
reporting physical activity 3—4 times a week, 28 patients
(24.56%) practicing 1-2 times a week, and 6 patients
(5.26%) practicing less than once a week.

Reported selected health factors and general health
conditions and reported pain

The data on the environmental factors were compared
with the level of pain reported by the patients in the GCPS,
MIDAS, HIT-6, SE-MPQ questionnaires, and the TMD
pain screener, using the Mann—Whitney U test (Table 2).

There were no statistically significant relationships
between the level of pain and hypothyroidism, arterial
hypertension, diabetes, alcohol consumption, smoking,
caffeine use, and physical activity (p > 0.05).

However, the Mann—Whitney U test showed a statisti-
cally significant relationship between reported pain and
a history of cancer. This relationship occurred for the
HIT-6 questionnaire (p = 0.037) and the MIDAS ques-
tionnaire (p = 0.032). No statistically significant relation-
ships for the GCPS and SF-MPQ questionnaires, and the
TMD pain screener were noted (p > 0.05).

We also noticed a statistically significant relationship
between the level of pain reported by the patients and the
co-occurring GERD. The last correlation concerns the
GCPS questionnaire (p = 0.039). This means that patients
suffering from GERD report higher levels of pain and
pain-related disability. There were no such statistically
significant relationships with regard to the HIT-6, MIDAS
and SF-MPQ questionnaires, and the TMD pain screener
(p > 0.05).

Reported selected health factors and general health
conditions and sleep bruxism

Statistical analysis with the use of the Mann—Whitney
U test was also performed to investigate the relationships
between hypothyroidism, arterial hypertension, cancer,
diabetes, GERD, alcohol consumption, smoking, caffeine
use, and physical activity and the occurrence and severity
of SB (Table 2). The analysis showed that only in the case
of smoking can we speak of a statistically significant rela-
tionship (p = 0.016).

Among cigarette smokers, only 1 patient had BEI < 2
(8.33% of all smokers). Similarly, mild to moderate SB (BEI
of 2—4) occurred in 1 patient (8.33%), while 10 patients
(83.33%) were classified as presenting severe bruxism due
to BEI > 4.

S. Orzeszek et al. TMD, SB and selected health problems

Discussion

Ostensjo et al. found that the factors influencing the
occurrence of painful TMD are female gender, living in
urban areas, complaining of severe menstrual pain, and
frequent headaches.'® Women not only reported pain
more often, but the intensity of the pain was greater.!®
The results regarding gender are consistent with the find-
ings of our study, in which the predominant group were
women, and in this group, the pain was more intense and
caused greater disability than in men. However, the
authors of the abovementioned study reported that physical
activity could have an alleviating effect on the pain felt.1®
Many other studies also point to the reduction of pain in
the group of people regularly engaging in physical activity."”
In our study, the relationship between physical activity
and reported pain was not statistically significant,
although physical activity certainly had a greater impact on
pain reported in GCPS (p = 0.065) than on the occurrence
of SB (p = 0.271).

A large study started in 2006 — the OPPERA project
(Orofacial Pain: Prospective Evaluation and Risk Assess-
ment) — aimed at identifying risk factors for the develop-
ment of painful TMD.!® According to this research, TMD
develop at a disproportionate rate in people with relatively
poor health, whether in the form of comorbidities or
otherwise pain, poor sleep quality or smoking.®

Grozdinska et al. in their study conducted on a group
of 119 women, including 52 women in the study group dia-
gnosed with Hashimoto’s disease and 67 healthy people
in the control group, noticed markedly increased inci-
dence of TMD in the study group.'® Muscle pain and stiff-
ness were observed in 45 patients from the study group
(86.5%) and 33 (63.5%) had disk displacement with reposi-
tioning.' The results of that study showed that the preva-
lence of TMD, especially of muscle disorders in patients
with Hashimoto’s thyroiditis, is higher than in the control
group (p < 0.001).° Our research did not show statisti-
cally significant relationships between reported pain and
thyroid diseases, or between SB and thyroid diseases,
but the study group included only 2 patients with hypo-
thyroidism, so it was impossible to draw clear and valuable
conclusions regarding this dependence.

Miettinen et al. in their work, in which the study
group consisted of 8,678 participants (148 women and
8,530 men), tested with the use of questionnaires TMD
symptoms, health behavior and background/demographic
factors, and noticed higher prevalence for all TMD
symptoms (except TMJ clicking) in the female popula-
tion.? Smoking was significantly associated with TMD
symptoms, except for TMJ clicking. The consumption
of alcohol at least once a week was significantly associated
with facial pain, TM] pain and TMJ clicking. The use
of snuff was significantly associated with facial pain.?
The results presented by Miettinen et al. are consistent
with those of Sanders et al., who showed that smoking
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Table 2. Summary of the statistical relationships between the intensity of pain and bruxism and the general health of patients, as well as the factors
influencing their health

Sum of ranks | Sum of ranks

Variables au Setoll Z corrected

GCPS & hypothyroidism 3,252.500 752.500 551.500 —0.34190 0.732 —0.34337 0.731
HIT-6 & hypothyroidism 2,999.000 829.000 443.000 —1.36405 0173 —1.36629 0.172
MIDAS & hypothyroidism 2,614.000 707.000 403.000 —1.11247 0.266 —-1.13166 0.258
SF-MPQ & hypothyroidism 3,253.500 841.500 478.500 —1.19254 0.233 -1.21936 0.223
TMD pain screener & hypothyroidism 2,965.000 690.000 480.000 -0.51299 0.608 -0.51867 0.604
GCPS & arterial hypertension 3,434.500 570.500 431.500 —0.36037 0.719 —0.36192 0.717
HIT-6 & arterial hypertension 3,344.500 483.500 417.500 0.00000 1.000 0.00000 1.000
MIDAS & arterial hypertension 2,907.000 414.000 348.000 0.50319 0615 0.51187 0.609
SF-MPQ & arterial hypertension 3,389.000 706.000 308.000 —1.89318 0.058 —1.93576 0.053
TMD pain screener & arterial hypertension 3,106.500 548500 405.500 —0.40387 0.686 —0.40834 0.683
GCPS & cancer 3,758.500 246.500 103.500 —-1.30699 0.191 —-1.31260 0.189
HIT-6 & cancer 3,606.000 222.000 36.000 —2.08196 0.037 —2.08538 0.037*
MIDAS & cancer 3,113.000 208.000 32.000 -2.11316 0.035 —2.14961 0.032*
SF-MPQ & cancer 3,837.000 258.000 96.000 —1.47822 0.139 -1.51146 0.131
TMD pain screener & cancer 3,453.000 202.000 132.000 -0.61220 0.540 —0.61898 0.536
GCPS & diabetes 3,573.000 82.000 76.000 1.10746 0.268 1.11199 0.266
HIT-6 & diabetes 3,333.000 153.000 93.000 —0.64653 0.518 —0.64754 0.517
MIDAS & diabetes 3,033.500 126.500 107.500 —0.15390 0.878 —0.15676 0.875
SF-MPQ & diabetes 3,601.000 140.000 115.000 -0.21182 0.832 —-0.21635 0.829
TMD pain screener & diabetes 3,418.000 68.000 62.000 140286 0.161 141895 0.156
GCPS & GERD 2,392.500 1,177.500 616.500 2.05615 0.040 2.06392 0.039*
HIT-6 & GERD 2,074.000 1,329.000 696.000 —0.80385 0421 —-0.80509 0421
MIDAS & GERD 1,923.500 1,236.500 648.500 —0.77299 0440 —0.78738 0431
SF-MPQ & GERD 2,354.000 1,301.000 740.000 1.05955 0.289 1.08076 0.280
TMD pain screener & GERD 2,135.000 1,268.000 740.000 0.56560 0.572 0.57190 0.567
GCPS & alcohol consumption 2,920.500 907.500 574.500 —0.72942 0.466 —0.73271 0464
HIT-6 & alcohol consumption 2,731.500 923.500 453.500 -1.60271 0.109 —1.60509 0.108
MIDAS & alcohol consumption 2,494,000 827.000 414.000 —-1.50189 0.133 —1.52780 0.127
SF-MPQ & alcohol consumption 2,973.500 942.500 627.500 -0.51776 0.605 —0.52806 0.597
TMD pain screener & alcohol consumption  2,787.500 867.500 576.500 —0.52743 0.598 —0.53327 0.594
GCPS & smoking 3,401.000 427.000 349.000 1.23707 0216 1.24265 0214
HIT-6 & smoking 3,235.500 419.500 341.500 1.21160 0.226 1.21341 0.225
MIDAS & smoking 3,013.500 307.500 252.500 146438 0.143 1.48964 0.136
SF-MPQ & smoking 3,516.000 400.000 322.000 1.62323 0.105 165550 0.098
TMD pain screener & smoking 3,268.000 387.000 321.000 1.11943 0.263 1.13183 0.258
GCPS & caffeine use 3,102.000 726.000 516.000 1.54848 0.122 1.55546 0.120
HIT-6 & caffeine use 2,785.000 870.000 507.000 —1.02724 0.304 —1.02877 0.304
MIDAS & caffeine use 2,431.500 889.500 478500 —1.22604 0.220 —1.24719 0.212
SF-MPQ & caffeine use 3,130.500 785.500 575.500 1.03552 0.300 1.05611 0.291
TMD pain screener & caffeine use 2,828.500 826.500 617.500 —0.09494 0.924 —0.09660 0.924
GCPS & physical activity 1,203.500 2,624.500 544.500 1.83835 0.066 1.84578 0.065
HIT-6 & physical activity 1,105.000 2,550.000 597.000 1.14252 0.253 1.14422 0.253
MIDAS & physical activity 855.000 2,385.000 555.000 0.49444 0.621 0.50330 0.615
SF-MPQ & physical activity 1,186.000 2,730.000 585.000 1.53847 0.124 1.57219 0.116
TMD pain screener & physical activity 833.500 2,736.500 591.500 0.27264 0.785 0.27571 0.783
BEI & hypothyroidism 2,936.500 633.5000 513.500 0.04088 0.967 0.04088 0.967
BEI & arterial hypertension 3,141.500 428500 366.500 —0.04144 0.967 —0.04144 0.967
BEI & cancer 3,436.000 134.000 124.000 0.74565 0456 0.74576 0456
BEI & diabetes - - 0.000 0.00000 1.000 0.00000 1.000
BEI & GERD 1,818.500 1,341.500 690.500 —-0.60919 0.542 —-0.60927 0.542
BEI & alcohol consumption 2,731.500 671.500 518.500 0.38319 0.702 0.38325 0.702
BEI & smoking 2,769.500 633.500 213.500 —240143 0.016 —240181 0.016*
BEI & caffeine use 2,654.000 749.000 559.000 042862 0.668 0.42868 0.668
BEI & physical activity 767.500 2,635.500 536.500 —1.09956 0.272 —1.09971 0.271

GERD - gastroesophageal reflux disease; * statistically significant (Mann-Whitney U test with the continuity correction).
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was associated with TMD in women, but only in young
adulthood.?! We can find contradictory results in Wanman’s
study, which concluded that smoking was not related to
the presence or development of the signs and symptoms
of TMD among an adult population (30-65 vyears
of age).? In their research, Castroflorio et al. show that
smoking, more than alcohol, seems to have an impact on
the occurrence of SB.2® Similar conclusions come from
our study. The Mann—Whitney U test confirms a relation-
ship between smoking and SB at p = 0.016. However, with
regard to pain and smoking, no statistically significant
relationship was found (p > 0.05). Alcohol consumed both
occasionally and regularly did not increase the intensity
of pain (p > 0.05) and does not seem to have a significant
impact on the occurrence of SB (p > 0.05). Also, the
amount of coffee consumed did not have a significant
influence on the intensity of pain, or an increase in the
frequency and intensity of SB (p > 0.05), which is contrary
to the findings of Frosztega et al., who reported that habitual
coffee consumption was a risk factor for an increased
intensity of SB.2*

Our research shows that GERD may be associated
with pain in patients with TMD (p = 0.039). Similar con-
clusions come from the work of Li et al., who report that
symptomatic GERD is associated with chronic TMD
pain.?®> According to previously conducted research, the
acidification of the esophagus not only increases the
rhythm activity of the masticatory muscles, as well as
the clenching and/or grinding of the teeth during sleep,?
but also increases the activity of the muscles during waking
hours.?” Also, Nota et al. in their systematic review indicate
a significant association between GERD and bruxism,
mostly awake bruxism (AB).28

Kanclerska et al. emphasize the role of the dentist in
making a proper diagnosis and providing care to the
patient.?® They state that dental screening is necessary
for patients with arterial hypertension, especially those
presenting with the symptoms of SB. According to the
researchers, nonapneic hypertensives showed greater
SB intensity, altered sleep architecture, increased snoring,
and decreased mean oxygen saturation as compared to
normotensives.?? Martynowicz et al. in their study aimed
to assess the intensity of SB in patients with arterial
hypertension.®® A total of 70 adults participated in this
study: 35 patients with hypertension (the study group);
and 35 normotensive subjects (the control group). Data
was recorded using a portable home cardiorespiratory
polygraphy device. The BEI in the study group was found to
be significantly higher as compared to the control group.3%3!
In our study, we did not demonstrate statistically significant
relationships between arterial hypertension and reported
pain, or between arterial hypertension and SB. However,
it is worth mentioning at this point that the study group
included an insufficient number of patients suffering from
arterial hypertension to correctly determine this relationship,
especially in the absence of a control group.

S. Orzeszek et al. TMD, SB and selected health problems

The study conducted by our research team has few limita-
tions, but it allows us to outline the direction of further
work on the topic discussed. First of all, a limitation of the
study are small groups in terms of the incidence of hypo-
thyroidism, arterial hypertension, cancer, diabetes, and
GERD among patients with TMD or SB, and patients
with a history of myocardial infarction or stroke. An addi-
tional limitation is the lack of a control group. Another
limitation of the study is the fact that the occurrence and
severity of pain were determined using questionnaires, as
was TMD determined using the TMD pain screener. The
occurrence of bruxism and the analysis of sleep quality
were determined through a PSG examination, which is
a great advantage of this study, while the PSG recording
was carried out on the first night spent in hospital, with-
out an adaptation night. Therefore, we are aware that the
study has a high risk of interpretation bias and is a pre-
liminary report.

Conclusions

A few habits, health factors and general health condi-
tions of patients with TMD are associated with SB, and
reported pain and headache, but this relationship requires
further research conducted on a larger study group.
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