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Variables OBC-TS Waking-state  Sleeping-state

OB OB
OBC-TS 1
Waking-state OB 0.99%%% 1
Sleeping-state OB 0.42%%% 0315 1
C-NEA 0.80%%% 0.82%xx [RERS 1
CFA 0.75%%% 0.74%x% 0.35%%% 03645 1
I-NFA 0.87%%% (R 0.16%** 0954 041w 1
1FA 0840+ 0.83%%% 0.36%%% 04755 0.82%%% 05155+ 1

OBC, Oral Behavior ChecKlists; TS, total score; OB, oral behaviors; C-NFA, Chinese no-functional activties; C-FA, Chinese functional activitiess I-NFA, Italian no-functional activiies; 1-FA,
ltalian functional activities; Results of Spearman's rank-order correlation. *Indicates p < 0.05, ** indicates p < 001, *** indicates p < 0.001
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Items Description of items Factor 1 Factor2

OBC_3 Grind teeth together during waking hours 0512
OBC_4 Clench teeth together during waking hours
S Press, touch or hold teeth together other than while eating (that i, contact between lower 0543
teeth)
OBC_6 Hold, tighten or tense muscles without clenching or bringing teeth together 0790
0BC_7 Hold or jutjaw forward or to the side 0676
OBC_8 Press tongue forcibly against teeth 0721
OBC_9 Place tongue between teeth 0544
OBC_10 Bite, chew or play with your tongue, cheeks or lips 0,606
OBC_11 Hold jaw in rigid or tense position, such as to brace or protect the jaw.
oBC_12 Hold between the teeth or bite objects such as hair, pipe, pencil, pens, fingers and fingernails.
0BC_13 Use chewing gum. 0.563
_— Play musical instrument that involves use of mouth or jaw (e.g, woodwind, brass, string
instruments)
OBC_15 Lean with your hand on the jaw, such as cupping or resting the chin in the hand 0.548
OBC_16 Chew food on one side only:
OBC_17 Eating between meals (i, food that requires chewing) 0679
OBC_18 Sustained talking (e.g., teaching, sales, and customer service).
OBC_19 Singing 0.646
0BC_20 Yawning
OBC_21 Hold telephone between your head and shoulders 0580
Cumulative percentage 13.766% 32.696%

Exploratory factor analysis of Oral Behaviors Checklists in the waking state. OBC, oral behavior checklists. The polychronic correlation matrix and varimax rotation of exploratory factor
analysis to explore the factor loading, Items with loading coefficients below 0.5 are ignored and not listed. The final rows represent cumulative percentages for Factor 1 and Factor 2 are
reported. Oral behaviors during waking-state were selected for this analysis in OBC items.
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Variable All patients

OBC-TS
Mean (SD) 45.42(9.09)
Median (IQR) 12
Waking-state OB
Mean (SD) 40.98 (8.67)
Median (IQR) 12.00

Sleeping-state OB

Mean (SD) 44(113)
Median (IQR) 1.00
C-NFA score
Mean (SD) 14.01 (4.73)
Median (IQR) 7.00
C-FA score
Mean (SD) 11.37 (3.00)
Median (IQR) 4.00
I-NFA score
Mean (SD) 18.13 (5.28)
Median (IQR) 8.00
I-FA score
Mean (SD) 16.53 (3.82)
Median (IQR) 500

IT

2371(947)

1

2033 (9.06)

1200

4.38 (1.06)

100

13.42(4.74)
600

11.48 (3.05)

400

17.48 (5.31)

1100

16.45 (4.74)

500

PT

2486 (8.71)

12

2018 (8.28)

1100

437 (107)

100

1487 (4.79)
7.00

1119 291)

4.00

18.88 (5.22)

7.00

14.87 (4.79)

8.00

2479 (8.95)

12

2024(853)

1200

455(1.22)

1.00

14.05 (4.62)

7.00

11.37 (3.01)

4.00

18.29 (5.25)

7.00

14.05 (4.62)

9.00

0234

0259

0.095

0035

PT>IT

0566

0011

PT>IT

0.708

IT,intra-articular TMDs; PT, pain-related TMDs; CT, combined TMDs; OBC, Oral Behavior Mean/median oral behavior among three TMDs subgroups. Checklists; SD, standard deviation;
IQR, Inter quartile range; OB, oral behavior; C-NEA, Chinese no-functional actvities; C-FA, Chinese functional activities; I-NEA, ltalian no-functional activities; I-EA, Italian functional

activities; Results of Kruskal Wallis and Post-hoc.
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Authors,

year

Abu Alhaija etal,,
2010 (19)

Abu Alhaija etal.,
2015 (31)

Al-Nazeh etal,,
2020 (37)

Al-Omiri etal,
2006 (38)

Bergius etal.,
2008 (5)

Campos etal,
2019 (12)

Cooper-Kazaz
etal, 2013 (32)

Kadu etal, 2015
(39)

Medonga etal.,
2020 (40)

Singh etal, 2017
0

Study groups,
participants

Group 1 consisted of 200 untreated
subjects (100 males, 100 femal

mean age 21,50 3.35 years).

Group 2 comprised 200 treated
subjects (100 males, 100 females;
mean age 20.92 2.48 years).
‘The subjects were all undergoing
orthodontic treatment or in the

retention stage of treatment

A hundred subjects (50 females and
50 males).

‘The mean ages of the included
subjects were 17.542.05 years at T
(before treatment) and

19154232 years at T2 (after
treatment).

Subjects were treated by fixed

orthodontic appliances.

Fifty pa

males) who were planned to

ipants (26 females and 24

be managed with Invisalign
orthodontic treatment at the age of
18-48 years old (mean
age=27.62years). Simple
randomization method with gender
stratification was used to select

participants.

Fifty patients at a mean
age=20.7years (13-28years, 20 males,
30 females) who were randomly
selected from records of the
Orthodontic Department in Irbid.
Twenty-five patients were treated with
the extraction of teeth, and 25 subjects
were treated nonextraction. All
subjects were treated with upper and

lower fixed appliances.

Fifty-five children: 32 females and 23
males aged 12 o 18years (mean age
15.4years). The patients were
separated into pain and no-pain
‘groups according to pain experiences
atday 7.

Elastic orthodontic separators were
placed bilaterally, mesial and distal of

the first molars in at least 1 jaw.

Five hundred and seven subjects: (186

males-36.7% and 321 females-63.3

age 12-60years; mean age
26324117 years)

The inclusion criterion was
orthodontic treatment with a fixed
appliance (metallic, esthetic or self-
ligating brackets), excluding rapid

masillary expansion treatment

Sixty-eight adult patients (23 males
and 45 females), including: 28 patients
with buccal appliances, 19 with
lingual appliances, and 21 with clear
aligners.

Ages ranged from 19 to 47 years: (a) in
the buccal group the mean age was
29.3years (20-45years); (b) lingual
group the mean age was 34 years
(25-47years); (c) clear aligners group
the mean age was 29.4years (19

60years).

Group 1 consisted of 100 treated
subjects (50 males, 50 females; average
age 16,07+ 1.36 years), and Group 2
consisted of 100 untreated subjects
(50 males, 50 females; average age

16,07 1.41 years).

‘The study sample included 103
patients who had undergone
orthodontic treatment with fixed
appliances, comprising 40 males and
63 females (average age 20.5 years),
di

which consisted of control patients

led into two groups: G1 (n =51),

who did not receive any post-
procedure communication; and G2
(n=52), which included patients who

received a structured text message.

One hundred and ffty patients in
treated group (75 males, 75 females;
age 17.43% Ladyears) and 150
patients in untreated group (75 males,
75 females; age 17.60:+ 132 years).
“Treated group includes who had fixed
orthodontic treatment for minimunm

Gmonths.

Methods

1. Assessment of patients’ personality
profiles and traits was carried out using
the NEO-FFI.

Pain and atttude toward orthodontic
treatment for participants were
assessed usinga VAS based ona line

‘marked at 10-mm intervals.

. Assessment of patients'personality
profiles and traits was carried out using
the NEO-FFI.

Pain expectation at T1 and actual
experience at T2 was assessed using a
VAS.

Patients'atttude toward orthodontic
treatment was assessed using a VAS

‘marked at 10-mm intervals.

. Personality attributes and
characteristics were measured via
NEO-FFL

Pain was assessed

ing a VAS based

ona line marked at 10-mm intervals.

Oral health impacts were measured for
each participant via Oral Health
Impact Profile (OHIP),

. Assessment of patients' personality
profiles and traits was carried out using
the NEO-FFI.

Pain assessment was associated with
Dental Impact on Daily Living

Ques
after orthodontic treatment.

nnaire (DIDL) to satisfaction

. Personality factors were assessed
through two questionnaires that
evaluated temperament and self-
concepts. Temperament was assessed
with the EAS Temperament Survey for
adults. Self-esteem is defined as a

person's cognitive and emotional idea

about herself or himself and was
tapped by using the self-report

questionnaire,

Pain was assessed using a VAS. Use of

pain medication were also noted.

. Dental anxiety was assessed with the

dental anxiety scale (DAS).

. “The personality trait assessment - MPI
Orthodontic which consists of two
independent parts: Part I—
psychosocial aspects and Part 11—

behavioral aspects.

. Pain perception of was evaluated using
a VAS and the MPI-Orthodontic

‘The patients’ personality profile and traits

were assessed:

1. Psychological status and symptoms of
mental distress was assessed by:

L The BSE IL. The GHSI which measure
the effect of a health problem on the
quality of life; I11. The NVS which
assess personality traits relted to the
existence of narcissistic personality

disorder.

. The degree of pain was assessed using a
VAS. Analgesic consumption was

based on patient self-report.

. Assessment of patients'personality
profiles and traits was carried out using
the NEO-FFI.

Pain and atti

de toward orthodontic

treatment were assessed using a VAS
based on a line marked at 10-mm

intervals.

. The patients completed a questionnaire

to assess their level of anxiety during
the treatment (the Modified Corah
Dental Anxiety Scale-MDAS).

Pain was assessed by using VAS in

baseline and 10 times prospectively in
predetermined time points. VAS was
also applied to assess the patient’s

routine alterations caused by the pain.

The personality trait assessment using
the NEO-FFIL.

. Pain perception and the attitude
toward orthodontic treatment were
evaluated using a VAS marking at an

interval of 10mm.

Results

No notable differences were observed in any of the five
personality traits describing pain perception and attitudes toward
orthodontic treatment

Gender was found to be the only variable that had an effect on
patients'average pain perception (p <0.01).

Treated and untreated subjects had similar attitudes toward
orthodontic treatment

The mean attitude score for subjects who felt pain during
orthodontic treatment was 5.06 % 1.43, whereas it was 432 135

for those who did not experience pain (p <0.001).

Orthodontic treatment has altered the psychological traits of
patients. Scores for neuroticism decreased following treatment,
while scores for openness, agrecableness, and conscientiousness
increased after treatment (p <0.001).

“The difference between the average expected pain score (T1) and
the average experienced pain score (T2) was not statistically
significant (p =0.11). Gender differences were not detected in
average pain score (p <0.05).

A positive atitude toward orthodontic treatment was recorded at
T1 (43121.26) and showed improvement at T2 (3.98:£ L16).
Significant enhancements were obscrved in male subjects and

across the entire sample (p <0.05).

“This investigation showed that personality scores had an
impact on oral health outcomes before and after treatment.
Hierarchical regression analysis showed among men after
treatment: extraversion (p =0.021), openness (p =0.004) and
conscientiousness (p =0.005) (NEO-FFI scores) were related
to OHIP results (p <0.05). Other personality scores, such as
neuroticism and agreeableness, did not prove useful. In
women assessed with NEO-FF, post-treatment outcomes
showed no significant effect (p >0.05). Among males, openness
scores (p =0.048) were predictive of OHIP scores before
treatment.

There was no relationship between the level of pain
(specifically, satisfaction, accepting pain) with personality
traits. Borderline and high treatment need and extraction/
nonextraction groups were comparable in their satisfaction
with appearance, pain, general performance, and eating and
chewing.

Sixty-six percent of the dissatisfied and the relatively satisfied
subjects had average or high neuroticism scores (p <0.021). A
negative correlation between neuroticism and total satisfaction
was observed (p <0.01).

Conscientiousness was positively associated with oral comfort

(p<0.031).

“The study focused on factors when prolonged pain in
orthodontic treatment can be predicted.

“The results showed significant predictive power from:

+ low motivation for treatment,

« high fear of the dentist,

+ temperament (low level of activity =low activity temperament),
“The pain group had significantly higher DAS values than the

no-pain group.

“The agreement between the classification of the pain impact level
assessed by the VAS and by MPI-Orthodontic was unsatisfactory.
It was noted that women (p =0.009), younger individuals
(p<0.001), and those experiencing diffculty or pain while cating
(p=0002) showed a heightened perception of both psychosocial
and behavioral aspects.

“The model in

ted that women (p <0.001), younger individuals
.011),
individuals reporting feeding difficulties or pain (p <0.001),

(p<0.001), those from lower economic backgrounds (p

those who did not seck treatment voluntarily (p =0.013), and

those dissatisfied with their treatment (p =0.010) demonstrated

increased psychosocial components of pain.

Patients who reported higher levels of pain had reduced self-
esteem regulation (p =0.031). Patients reporting higher levels of
pain had more narcissistic features (p =0.005). Narcissistic
vulnerability was similar across all patients and did not influence
the choice of a specific orthodontic appliance. Patients selecting
lingual and clear aligner appliances tended to express more

somatization symptoms compared to buccal patients (p =0.025)

Patients exhibiting high levels of trait neuroticism (p =0.01) and

low levels of trait consci

ntiousness (p =0.02) reported
experiencing more pain. Patients with high levels of trait
conscientiousness showed better attitude (p =0.01).

There was a strong relationship between pain perception and
attitude (p <0.0001),

Gender and treatment status had no impact on pain perception
and an individual’ attitude toward orthodontic treatment
There was no significant difference in pain perception (p=0.24)

or attitude toward treatment (p =0.08) between the two groups.

Low-level anxiety was observed in 42.7% of the patients, while
high-level anxiety was noted in 7.8%. A statistically significant
correlation between anxiety and pain was found (p <0.05). Atall

measurement points, patients with higher levels of anxiety

reported statistically significant higher p:

perception scores.
(p <0.05), exceptat time point T3 in Group 2 (G2), where the

correlation was not significant (p >0.05),

“There was a statistially significant difference in pain perception

between low and high levels of neuroticism (p =0.009), with

higher pain associated with higher levels of neuroticism. A

significant difference in pain was also observed for
conscientiousness across the spectrum from very low to very
021).

highlevels (p =
A strong relationship was found between attitude and pain

perception (p =0.001). Additionall; there was a strong

correlation between atttude and conscientiousness (p =0.01),

which was directly proportional.

However, the mean pain perception (p =0.26) and the mean

values of attitude (p =0.09) did not show statistically significant
differences between the groups.

Attitude also did not show a statistically significant difference
between males and females in both the untreated (p =0.49) and

treated groups (p =0.58).

NEO-FF1, NEO Five-Factor Inventory [NEO refers to neuroticism (N), extraversion (E), and openness (O)}; VAS,visual analog:scale; BS, Brief Symptom Inventory; GHSI, Glasgow Health

Status Inventory; NVS, Narcissi

ic Vulnerability Scale; EAS, Emotionality, Activity and Sociability Temperament Survey.
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The quality assessment of the non-randomized studies (NOS)

Authors, year Selection Comparability Outcome Total score
Abu Alhaija et al., 2010 (19) i - - B
Abi Alhaija etal, 2015 (31) - - - P
Al-Nazeh etal, 2020 (37) e - - 7
AL-Omir et ., 2006 (35) o - - 7
Bergius etal,, 2008 (5) - - - 6
Campos etal, 2019 (12) - - - 7
Cooper-Kazaz. et al,, 2013 (32) e - - 5
Kadu et al, 2015 (39) - - - 6
Medonga etal., 2020 (40) - - - P
Singh etal., 2017 (30) - - - 6

NOS-Newcastle-Ottawa Quality Assessment Scale. In the NOS assessment astudy can be awarded a maximum of one star for each numbered item within the selection and outcome
categories. A maximum of two stars can be given for comparability. ] are assigned to three criteria, e, selection (with a maximum of 4 strs [****]), comparability (with a maximum of 2
sars [**]), and outcome (with a maximum of 3 stars [***]). The total score was attributed to the categories of “high risk of bias” (total score of 0-3), “moderate risk of bias” (total score of 4-6),
and “low risk of bias” (total score of 7-9).
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Authors, year Association between different personality traits and pain perceptiol

Abu Alhaija et al., 2010 (19) Personality traits had no impact on patients’ average pain perception.

Neuroticism scores were reduced after orthodontic treatment. Openness, agreeableness and conscientiousness scores increased after
Abu Alhaija et al., 2015 (31)

treatment.
Al-Nazeh etal. 2020 (37) Extraversion, openness and conscientiousness scores were useful among males after orthodontic treatment to predict OHIP scores.
Al-Omiri et al, 2006 (38) ‘There were no association between pain levels and person ism influenced overall treatment satisfaction.

Lower motivation was associated with higher levels of pain. Higher pain levels were found in the high-dental anxiety scale group and
Bergius et al., 2008 (5)

in the low-activity temperament group.

Subject who did not seek treatment voluntarily and who were not satisfied with the treatment, exhibited greater psychosocial
Campos etal, 2019 (12) .

components of pain.
Cooper-Kazaz. et al., 2013 (32) Patients who reported higher levels of pain had reduced self-esteem regulation and more narcissistic features.

Personality traits, such as neuroticism and conscientiousness were associated with pain perception. Increased pain perception was
Kadu etal,, 2015 (39)

associated with higher levels of neuroticism and lower levels of conscientiousness.
Medonga etal,, 2020 (40) Patients with higher levels of anxiety reported statistically significant higher pain perception scores.

singhetl o Neuroticism and conscientiousness were associated with pain perception. Increased pain perception was associated with higher
ingh etal., 2017 (30)
levels of neuroticism and lower levels of conscientiousness.

OHIP, Oral Health Impact Profil.
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Myalgia

Present

Absent

Artralgia

Present

Absent

Headache
TMD headache

No headache

QI Clench or grind teeth (sleep)

Q2 Sleep position pressure jaw

Q3 Grind teeth (waking)

Q4 Clench teeth (waking)

Q5 Press, touch or hold teeth together

Q6 Hold, tighten or tense muscles without clenching
Q7 Hold or jut jaw forward/to the side

Q8 Press tongue against teeth

QY Place tongue between teeth

Q10 Bite....tongue. cheeks or lips

QU1 Hold jaw in rigid o tense position

Q12 Hold between the teeth or bite objects

QI3 Use chewing gum

Q14 Play musical instrument involves mouth/jaw
Q15 Lean with your hand on the jaw

Q16 Chew food on one side only

Q17 Eating between meals

Q18 Sustained talking

Q19 Singing

Q20 Yawning

Q21 Hold telephone between your head/shoulders

Bold values are statistically significant difference.

131(1.59)
338 (1.33)
075 (0.84)
156 (1.08)
131(1.42)
1.25 (1.36)
0.87 (1.43)
131(159)
075 (1.22)
1.12(1.29)
075 (1.11)
1.06 (1.27)
1.18 (0.89)
0
200 (1.19)
1,50 (1.57)
175 (0.98)
1.81(1.26)
069 (0.99)
175 (1.16)

0.44 (0.88)

0.20(0.71)
285 (156)
0.10 (0.39)
062 (0.95)
0.57 (1.01)
0.28 (0.55)
0.12(0.49)
027 (0.77)
035 (0.91)
070 (1.18)
0,63 (1.00)
0.90 (1.14)
1.70 (1.16)
007 (0.36)
1.63 (1.17)
115 (1.36)
152 (1.15)
0.67 (0.99)
057 (1.06)
158 (1.04)

0.47(0.79)

p<0.001

=063

p<0.001

Pp<0.001

Pp=0.008

P <0,001

p=0592
p=0514
p=0.009

p=0298

P=0256

p<0.001

p=0551

p=0.466

1.00 (1.85)
2.75(1.75)
1.00 (0.76)
200(131)
175 (1.91)
1,50 (1,77)
1.25(1.75)
1.00 (1.31)
1.25(1.75)
050 (0.92)
0.75 (0.88)
1.25(1.75)
1,50 (1.20)
0
2.5(1.20)
1,75 (1.91)
200(1,31)
075 (0.89)
1.00 (1.31)
200 (151)

0.75 (1.39)

0.40 (099)
297(1.52)
0.19(0.54)
0.75 (1.00)
0.67 (1.07)
043 (0,78)
0.22(073)
0.46 (1.07)
039(0.92)
0.80(1.22)
0.65(1.03)
092(1.13)
1,59 (1.13)
0.06 (0.32)
1.67 (1.17)
1,19(1,39)
154 (111)
092(1.17)
057 (1.03)
1,60 (1.04)

0.44 (0.76)

1.00(1.65)
350 (1.24)
040 (0.68)
1.80 (1.44)
220 (1.64)
1,50 (1,47)
050 (1.24)
1.00 (1.45)
0.80 (1.44)
1.90 (1.74)
1.10 (1.07)
140 (1.54)
1.60 (1.14)
0
240(1.39)
1,70 (1,45)
1,80 (0,89)
0.80 (1.01)
1.30 (1.65)
220 (1.20)

0.40 (0.94)

0.30(0.84)
282(1.54)
0.20(055)
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0.5 (0.89)
0,27 (0,55)
0.20 (0.64)
0.34(090)
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0.89 (1.12)
154 (111)
0.07(037)
1.48 (1.07)
1,07 (1,33)
137(1,13)
0.91(1.19)
0.52(091)
1.42(0.97)

0.48 (0.81)

p=0.080
p=0650
p=0218
p=0.002
p<0.001
p<0,001
p=0.295
p=0062
p=0133
p=0.005
p=0.013
p=0172
p=0818
p=0395
p=0010
p=0083
p=0070
Pp=0663
p=0052
p=0012

p=0717





OPS/images/fneur-16-1548138/crossmark.jpg
©

2

i

|





OPS/images/fneur-16-1548138/fneur-16-1548138-t001.jpg
Variable Category
Gender Male
Female
TMD diagnoses according to FAT NoTMD
Mild TMD
Moderate TMD
TMD Diagnoses according to DC/TMD TMD-Free
Painful TMD.
Non-painful TMD
Headaches No headache
Headache contributed to TMD

Other headache

“Tukey's HSD indicated that the mean OBC score of the pain-related TMD group was statisticaly significantly higher than the mean OBC scores of other subgroups (p < 0.05), and there was

no difference between TMD-free and non-painful TMD group.
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80

56

108

36
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20

Mean OBC
1665 (SD7.02)
20.56 (SD 9.69)

14.95 (SD 6.66) p<0.001
2100 (D 8.22)

3188 (SD 5.97)

1654 (SD 6.95) p <0001
26,83 (SD 10.36)

1625 (SD 3.24)

16.46 (D 7.29) p<005
29.30(SD 11.09)

22,60 (SD 5.60)
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0 1 3 4 Positive score

None of the time <INight/Month  1-3Nights/Month  1-3Nights/ Week  4-7 Nights/ Week
Q1 128(84.2) o 12(7.9) 6(3.9) 6(3.9) 24(15.8)
Q2 28(18.4) 2(13) 6(39) 28(18.4) 88(57.9) 124 (81.6)

None of the time Alitle of the time Some of the time Most of the time Allof the time
Q3 128(84.2) 12(7.9) 12(7.9) o 0 24(15.8)
Q4 86 (56.6) 20(132) 36(23.7) 8(53) 2(13) 66 (43.4)
Qs 98 (64.5) 20(13,2) 18(11.8) 10 (6.6) 6(3.9) 54(35.5)
Q6 106 (69.7) 26 (17.1) 16 (105) 0 4(26) 46(30.3)
Q7 132(86.8) 10 (6.6) 2(13) 4(26) 4(26) 20(13.2)
Q8 120(78.9) 10 (6.6) 10 (6.6) 4(26) 8(5.3) 3201
@ 120 (78.9) 1492) 8(53) 126) 6(9) 2011
Q1o 96 (63.2) 18(11.8) 20(13.2) 10 (6.6) 8(5.3) 56 (36.8)
Qu 98 (64.5) 20(132) 26(17.1) 4(26) 4(26) 54(35.5)
Qi 80(526) 210158 3211 10(66) 6(9) 72(47.4)
Qi3 30(19.7) 40(263) 54(35.5) 18(11.8) 10 (6.6) 122(80.3)
Qu4 148 (97.4) o 4(26) o 0 4(26)
Q15 32(21.1) 26(17.1) 60 (39.5) 22(145) 12(7.9) 120 (78.9)
Q16 70 (46.1) 32(211) 10 (6.6) 26 (17.1) 14(9.2) 82(53.9)
Q17 34(224) 32(211) 60 (39.5) 18(11.8) 8(5.3) 118(77.6)
Qs 82(53.9) 26(17.1) 22(145) 20032) 21013 70 (46.1)
Q19 69 (45.4) 27(17.8) 38(25) 11(7.2) 7(4.6) 83(55.6)
Q20 55(36.2) 30(19.7) 44(289) 18(11.8) 5(3.3) 97 (63.8)
Q1 106 (69.7) 28018.4) 12(79) 6(3.9) 0 46(303)

Bold values represent the five most frequently occurring oral behaviors.
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Biomarkers Regression SE Standardized P- Tolerance R? Semipartial  Durbin-

coefficient coefficient (8) value score value correlations Watson
(b) (r) statistic

Intercept 1158899 32073 - 36134 | 0.002332*
N-formylkynurenine 103556 02786 L1812 37164 | 0.001876% 0.1616 0838434 0474765 25989
LOOH ~1.73975 0.4895 ~0.5232 —3.5542  0.002643% 0.7532 0.246844 —0.454049
GSH —0.29526 0.0677 —1.5443 —4.3602  0.000486% 0.1301 0.869901 ~0.557007
UA 0.04203 0.0140 0.8346 3.0066 0.008364* 02118 0.788201 0.384089
Peroxynitrite 0.10658 0.0436 0.3608 24430 0.026543*% 0.7482 0.251845 0312089

=0.65728133; Fy 19 = 9.0549 p < 0.00031. Standard error of the estimate: 3.5513. SE, standard error. *p < 0.05 statistical ignificance.

=0.85958188. R = 0.73888101. Adjusted
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Biomarkers  Regression ~ SE  Standardized Tolerance Semipartial ~ Durbin-

coefficient coefficient (§) score correlations  Watson
(b) (r) statistic

Intercept 8170220 39625 - 20619 0055853 - - -
Kynurenine 4148309 0.9367 18456 44285 0000422% 0.1355 0864514 0679349 23265
TOS ~0365001 0.0947 ~06760 ~38538  0.001404% 07648 0235229 ~0591181
Nitrotyrosine ~0005950 0.0017 ~06610 ~35196  0.002669% 06786 0321359 ~0544528
GSH ~0278291 0.0775 ~13351 ~35896  0.002453% 01701 0829888 ~0550656
UA ~0018132 0.0058 ~0.6601 ~31274 | 0.006496% 05282 0471761 0479756

=0.62347478. Adjusted

= 0.50381065; Fy, 1y = 5.2988 p < 0.00464. Standard error of the estimate: 4.421 1 SE, standard error. *p < 0.05 statstical ignificance.
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Biopsychosocial Reference Group n

questionnaires value (points)

PHQ-4 (Patient health questionnaire — 4)

Normal 0-2 A 17
Mild 35 B 7
Moderate 68 2
Severe 9-12 0

PHQ-9 (Patient health questionnaire — 9)

None 0-4 A 3
Mild 5-9 B 4
Moderate 10-14 7
Moderately severe 15-19 2
Severe 20-27 0

PHQ-15 (Patient health questionnaire — 15)

Minimal 0-4 A 6
Low 5-9 B 1
Medium 10-14 8
High 15-30 1

GAD-7 (Generalized anxiety disorder — 7)

None to minimal 0-4 A 16
Mild 59 B 7
Moderate 10-14 3
Severe 15-21 0

JFLS-20 (Jaw functional limitation scale — 20)

TMD Global 0164002 A 18
TMD Global 1744011 B 8
‘TMD Mobility 0184002 A 17
TMD Mobility 222013 B 9
‘TMD Mastication 0284002 A 17
‘TMD Mastication 222013 B 9
‘TMD Communication 0144002 A 16
‘TMD Communication 0.7240.10 B 10

PSS—10 (Perceived stress scale)

Lowstress 0-13 A 7
Moderate 14-26 B 17
High stress 27-40 2

BDI (Beck depression inventory)

Normal 110 A 17
Mild mood disturbance 1116 B 7
Borderline clinical depression 17-20 1
Moderate depression 21-30 1
Severe depression 31-40 0
Extreme depression >40 0

Group A—peaple with lack, low, or minimal level of dysfunction. Group B—all patients with
a distinct biopsychosocial profle disorder.
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Variables Attitute towards Pain perception on the Algometer PPT

reatment LA cas Right (R) Left (L) Average R + L
Mean + SD Median Mean + SD Median Mean + SD Median Mean + SD Median Mean + SD  Median (IQR)
(IQR) (IGR) (IGR) (IGR)
Gender Female 3424084 | 342(277-405) | 476£191 5(3.34-5.97) 125057 123(0.87-1.72) 123054 125 (0.87-1.64) 123055 1.25(0.86-1.71)
Male 3984125 4(3.61-473) 458206 4,68 (3.49-6) 1274058 131(0.78-1.73) 1314065 131(077-1.73) 1314059 135 (092-1.73)
Patientgroup  Treated 398+ 1.03 4(3.67-4.61) 4512216 487(265-579) 1584042  1.65(1.27-176) 164051 162(1.28-189)  159+046 165 (1.25-1.79)
Untreated 3425110 346(277-412) 483178 481 (3.88-6) 095£049  088(056-122)  095:049  091(0.57-133) 097 £049 0,92 (0.57-1.33)
Neuroticism Low 4172128 46 (3.55-4.97) 504+189  512(4.12-590) 117062 11(0:64-1.71) 1234069 135 (0.66-1.77) 1264063 1.4(0.88-1.74)
Medium 3504105 | 367(283-422) 495196 5(381-6.5) 130+0.42 13(0.99-1.70) 129040 13 (0.98-1.66) 129+0.40 128 (1-1.69)
High 370103 375(342-417) | 4143200 3.88(265-5.56) 126070 117 (0.70-0.68) 126075 115 (0.59-1.63) 126072 114(0.63-1.71)
Extraversion Low 3704094 | 367(321-422) | 42432110 387 (237-524) 120071 11(059-1.75) 1242077 11(053-1.81) 1224073 11(0.53-181)
Medium 374114 39(3-46) 469+ 188 5(3.87-5.62) 124051 13(089-1.7) 126054 128 (0.87-1.62) 128050 128 (0.93-1.66)
High 363119 | 367(331-421) | 5163193 587 (453-6.12) 136+ 046 1.63(0.95-1.73) 132047 139 (0.93-1.74) 133045 1.6(0.96-1.73)
Openness to Low 368109 | 383(294-425) | 4453201 443(271-571) 131£045 127 (1.07-1.74) 125040 130 (0.99-1.57) 128040 130 (1.03-1.48)
Experience Medium 3574122 363(287-438) | 446£199 468 (3.43-534) 1254058 233(086-170) 126+ 066 125 (0.73-1.74) 128+ 0.60 125 (0.88-1.74)
High 402£077  395(348-438) | 536%184 6(4.14-6.68) 125071 134 (0.64-1.76) 132069 133 (0.86-1.80) 128069 130(0.71-1.77)
Agreeableness | Low 3714059 390(342-420) | 514193 475 (3.87-6) 138043 137(1.01-1.73) 103026 10-1) 119031 1(1-136)
Medium 3534100 | 367(288-418) 4372205 4(269-6) 133£058 1.24(0.93-1.78) 1342059 143 (0.92-1.72) 136+ 056 140 (0.97-1.76)
High 3874117 | 380(342-475) | 4881193 519(398-585) 118059 122(0.62-1.67) 125065 124 (0.66-1.67) 1214061 125 (0.61-1.73)
Conscientious- | Low 370118 | 375(314-3.97) | 3923094 379 (3.18-467) 119068 118 (0.68-1.53) 120067 111 (0.70-1.57) 122068 110 (0.65-1.68)
e Medium 5154191 5.37 (5.25-6.50) 391091 3.83(3.50-4.42) 1.29+0.64 1.20 (0.86-1.80) 1.26:£0.61 1.25 (0.84-1.75) 1.25 £ 0.60 120 (0.86-1.73)
High 433226 462(375-538) | 3I8:137 | 3.42(260-425) 129047 132(0.95-1.63) 135043 140 (1.15-1.66) 132045 133 (117-1.70)

The differences deemed significant by the MANOVA, and univariate ANOVA analysis were outline in bold font. SD, standard deviation; IQR, interquartile range; PPT, pressure pain threshold; VAS, Visual Analogue Scale.
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Databases Search strategy

PubMed (“Pain”) AND (“Temporomandibular disorder*” OR “Temporomandibular joint” OR “Temporomandibular joint disorder*” OR “TMD”) AND
(“Malocclusion”) AND (“Children” OR “Adolescents”)

Scopus TITLE-ABS-KEY (“Pain’) AND
TITLE-ABS-KEY (“Temporomandibular disorder*” OR “Temporomandibular joint” OR “Temporomandibular joint disorder*” OR “TMD”) AND
TITLE-ABS-KEY (“Malocclusion”) AND TITLE-ABS-KEY (“Children” OR “Adolescents”)

Embase (“Pain/exp”) AND (“Temporomandibular disorder*” OR “Temporomandibular joint” OR “Temporomandibular joint disorder*” OR “TMD/exp”) AND
(“Malocclusion/exp”) AND (“Children” OR “Adolescents/exp’).

Web od Science [l fields] (“Pain”) AND (“Temporomandibular disorder*” OR “Temporomandibular joint” OR “Temporomandibular joint disorder*” OR “TMD")
AND (“Malocelusion”) AND (“Children” OR “Adolescents”)
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Variables Age

Median (IQR) p-value

Gender Female 17(16.02-18) 0.026*
Male 18 (17.3-1837)

Patientgroup  Treated 1695 (16.02-18.5) 019
Untreated 18 (17.65-18.07)

IQR, interquartile range.
“Statistically significance difference.
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MANOVA test results for
dependent variables: average PPT
scores, average attitude towards

treatment and average pain
perception using a VAS scale

Wilk's test score p-value
Patient group 0622 <0.0001*
Gender 0.877 013
Neuroticism 0.878 0.428
Extraversion 0906 0.607
Openness to Experience 0959 0925
Agreeableness 0795 0323
Conscientiousness 0.795 0.104

MANOVA, multivariate analysis of variance; NEO-FFL, NEO Five-Factor Inventory; PP,
pressure pain threshold; VAS, visual analog scale.
*statistcall significance difference.
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Univariate ANOVA/Kruskal Wallis test results

Attitude towards Average pain Algometer PPT Algometer PPT Algometer PPT
treatment using a VAS scale right+left right left

Kruskal Wallis p-value Fvalue p-value Fvalue p-value Fvalue p-value Fvalue p-value
chi squared

Patient group 5677 0017 0405 0527 2517 <00001* 26433 <00001* | 25138 <0.0001%

e analysis was conducted using the ANOVA or Kruskal Wallis tests, depending on the group parameters. ANOVA, univariate analysis of variance; PP, pressure pain threshold; VAS, visual
analog scale.
“Statistically significance difference.
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