Sleep-related respiratory impairment and psychosocial stress in patients
with persistent orofacial pain: A cross-sectional exploratory study

Miguel Meira e Cruz">A&F* Inés Santos"*&* (ristina Salles*t, Isabel Rocha*“£, David Gozal*®~f, Dominik Alois Ettlin®*&8£F

1 Sleep Unit, Cardiovascular Center of the University of Lisbon, Lisbon School of Medicine, Portugal

2 European Sleep Center, Lisbon, Portugal

3 Bahiana School of Medicine and Public Health, Salvador, Brazil
* Autonomic Cardiovascular Function Lab, Cardiovascular Center of the University of Lisbon, Lisbon School of Medicine, Portugal
3 Dean, Joan C. Edwards School of Medicine, Marshall University, Huntington, USA

6 Center of Dental Medicine, University of Zurich, Switzerland

*These authors contributed equally to this work.

A — research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation;
D — writing the article; E — critical revision of the article; F — final approval of the article

Dental and Medical Problems, ISSN 1644-387X (print), ISSN 2300-9020 (online)

Address for correspondence
Miguel Meira e Cruz
E-mail: mcruz@medicina.ulishoa.pt

Funding sources
None declared

Conflict of interest
None declared

Acknowledgements
None declared

Received on February 15, 2024
Reviewed on October 19, 2024
Accepted on October 27, 2024

Published online on February 27, 2026

Citeas

Meira e Cruz M, Santos |, Salles C, Rocha I, Gozal D, Ettlin DA.

Sleep-related respiratory impairment and psychosocial stress
in patients with persistent orofacial pain: A cross-sectional
exploratory study. Dent Med Probl. 2026;63(1):73-86.
d0i:10.17219/dmp/195283

DOl
10.17219/dmp/195283

Copyright
Copyright by Author(s)
This is an article distributed under the terms of the

Creative Commons Attribution 3.0 Unported License (CCBY 3.0)

(https://creativecommons.org/licenses/by/3.0/).

Dent Med Probl. 2026;63(1):73-86

Abstract

Background. Sleep-related breathing disorders (SRBD), including obstructive sleep apnea (0SA) and
habitual snoring, can substantially impair quality of life (QoL). However, evidence regarding their impact
in patients with orofacial pain (OFP) remains limited. Although disentangling the specific consequences
of SRBD from the overlapping conditions is challenging, validated psychometric instruments provide
a valuable means of screening for associated hiopsychosocial burdens, such as depression and anxiety.

Objectives. The aim of the present study was to investigate potential associations between respiratory
distress caused by SRBD, using self-report data and psychometric variables as indicators of psychosocial
stress, and the overall well-being in individuals with OFP

Material and methods. Anonymized data from 415 patients was analyzed. The participants were
screened and categorized according to the presence or absence of respiratory distress. Psychometric mea-
sures were examined descriptively. Based on the responses (positive or negative) to the screening ques-
tion, group differences were evaluated within subgroups matched for sex, age decade, employment status,
body mass index (BMI), and typical pain intensity. Associations between the variables were subsequently
analyzed using multiple regression models.

Results. Most patients were female (n = 290; 69.9%), aged 2059 years (n = 296; 71.3%), workers
(n=246;59.3%), with a normal weight (n = 255; 61.4%) and without any respiratory distress (n = 324;
78.1%). Most patients who reported respiratory distress were female (n = 57; 62.6%), and more than
a half were 4059 years old (n = 49; 53.8%). For all domains of psychosocial stress, the percentage of pa-
tients reaching a clinically relevant score was higher for the group with respiratory distress, except for the
Dysmorphic Concern Questionnaire (DCQ). Significant effects of typical pain intensity were observed across
all questionnaires except DCQ, the Injustice Experience Questionnaire (IEQ), the Patient Health Question-
naire-9 (PHQ-9), and the Patient Health Questionnaire for Stress (PHQ-Stress).

Conclusions. In this cross-sectional study, about 22% of the evaluated patients reported some form
of SRBD. Moreover, SRBD were associated with higher psychometric scores, suggesting a close relationship
between sleep-related respiratory difficulties and psychosocial impairment.

Keywords: snoring, anxiety, depression, sleep apnea, psychosocial stress
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Highlights

Sleep-related respiratory complaints were common in this persistent orofacial pain/temporomandibular disorders
(OFP/TMD) sample: ~22% reported snoring and/or apnea symptoms on screening.

Respiratory distress was consistently associated with greater psychosocial burden, with higher rates of clinically
relevant scores across multiple domains, particularly anxiety, global mental health distress, perceived injustice, and
pain-related disability.

After adjusting for demographics, the employment status, the body mass index (BMI), and pain intensity, respiratory
distress remained an independent predictor of worse scores with regard to GAD-7, IEQ, PHQ-4, and craniofacial
pain-related disability (GCPS-H).

Typical pain intensity and the disability status were strong contributors to adverse psychometric profiles, reinforcing
the need for an integrated biopsychosocial approach to assessment and management.

Clinical implication: Screening for symptoms of sleep-related breathing disorders (SRBD) in OFP/TMD services may
help identify patients at higher psychosocial risk, and facilitate targeted referral and interdisciplinary management.

Introduction

Sleep-related breathing disorders (SRBD) are among
the most common sleep disorders, constituting a major
public health concern with a paramount impact on qual-
ity of life (QoL).! The SRBD group ranges in severity from
habitual snoring, where there is no severe gas exchange
abnormality nor sleep fragmentation, to obstructive sleep
apnea (OSA). The latter is a condition caused by the re-
petitive narrowing and collapsing of the upper airway
during sleep.2® Obstructive sleep apnea, which results in
intermittent hypoxia, hypercapnia, as well as recurrent
arousals, is the most common breathing disorder with
a prevalence ranging from 9% to 38% in the general popu-
lation.*® When only considering the adult population, this
prevalence increases to 15-75%.> The OSA symptoms
include snoring sounds, disturbed sleep, excessive day-
time sleepiness, impaired neurocognitive functions, and
mood disorders, all of which have a major influence on
patients’ overall well-being. Aside from being indicative
of OSA, snoring alone is commonly referred to as pri-
mary snoring, intermittent snoring or habitual snoring.®
Habitual snoring in the absence of OSA has a reported
prevalence ranging from 10% to 60%.” This condition may
have a strong impact on sleep quality for both snorers and
their bedfellows, ultimately leading to increased daytime
anxiety, risk of depression and stress.?

A growing body of research has demonstrated that
OSA and habitual snoring are associated with cognitive,
behavioral and psychosocial problems.’ Specifically, the
daytime symptoms of both conditions deserve particu-
lar attention, as they pertain to marked psychological
distress and adverse psychosocial consequences.!® Sleep
and well-being are therefore interrelated.!! Psychosocial
stress refers to a state of emotional suffering that encom-
passes a diversity of comorbid psychological factors, such
as depressive and anxiety symptoms, general stress, and
sleep disturbance.’?!3 Depression and anxiety as mea-

sures of compromised well-being are commonly reported
in adults with OSA %15 Psychiatric symptoms have also
been reported to be more frequent in the snoring popula-
tion as compared to non-snorers.!®

That being said, the consideration of biopsychoso-
cial outcomes when assessing the impact of poor qual-
ity of sleep has evoked a great deal of interest among the
scientific community over the last decades. Currently,
there is a diverse set of psychometric instruments widely
used for clinical care and research, such as the Hospital
Anxiety and Depression Scale (HADS), the Patient Health
Questionnaire (PHQ), the Pain Catastrophizing Scale
(PCS), and the Graded Chronic Pain Scale (GCPS).1” The
most common factors assessed by these tools include
somatic symptoms, emotional functioning, pain coping,
and perceived stress.!® Furthermore, socio-demographic
variables, such as gender, age, the body mass index (BMI),
the employment status, or drinking habits, should be con-
sidered when performing a psychometric assessment, as
their impact on the aforementioned factors is well-doc-
umented.!?~22 With this in mind, the Web-based Instru-
ment for Interdisciplinary Symptom Evaluation (WISE)
was applied in this study. WISE is an online tool which
relies on self-report data of patients.?? Its structure com-
bines a symptom-burden checklist with validated psycho-
metric in-depth questionnaires serving as case-finding
instruments, and it further reports pain features, gender,
age, BMI, and the employment status. This approach pro-
vides single-case summary reports from a biopsychoso-
cial perspective, assisting clinicians with a comprehensive
screening for providing tailored management to patients
with orofacial pain (OFP) and/or temporomandibular dis-
orders (TMD). Such assessment is relevant from a pain
management standpoint, as psychosocial factors may in-
fluence treatment outcomes not only in patients experi-
encing OFP and/or TMD, but many other types of chronic
pain.?® Research has shown that OFP patients report poor
emotional and social functioning, and reduced QoL.?*
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On the other hand, OFP disorders, i.e., those experienced
in the head, mouth and face area, are cross-sectionally
related to depression, fatigue and pain-related sleep dis-
turbance.??

The aim of the present study was to investigate poten-
tial associations between respiratory distress caused by
SRBD, using self-report data and psychometric variables
as indicators of psychosocial stress, and the overall well-
being in individuals with OFP.

Material and methods

Subjects

This study included anonymized WISE data from 415
patients who reported to an Interdisciplinary Orofacial
Pain Unit, in Zurich, Switzerland. The patients completed
the WISE questionnaire prior to their first medical ap-
pointment. The spectrum of diagnoses encountered in
this unit has been reported elsewhere.?®

According to the Swiss law, the analysis of strictly an-
onymized data does not require the approval by an eth-
ics committee. Only data from patients who had given
consent to the use of their anonymized data for research
was used. Also, the screening question “During the last 4
weeks, how much have you been bothered by any of the
following problems: snoring/apnea during sleep?” was
a mandatory response item in the WISE questionnaire.

WISE dataset

As mentioned above, WISE is an instrument used for
interdisciplinary subject-tailored assessment that com-
bines a symptom-burden checklist addressing diverse
symptom domains according to the PHQ-15 with vali-
dated psychometric in-depth questionnaires serving as
case-finding instruments. The latter are presented to the
patient when their checklist scores exceed a predefined
threshold value. The psychometric measures from WISE
used in this study are listed below.

Brief lliness Perception Questionnaire (IPQ)%’

The IPQ assesses cognitive and emotional representa-
tions of illness and health threat. This questionnaire has 8
questions covering different aspects of illness perception,
which are rated on a 11-point numeric response scale
ranging from 0 to 10. The total score ranges from 0 to 80,
and no cut-off score (CO) has been reported.

Dysmorphic Concern Questionnaire (DCQ)%8
The DCQ is a psychometric measure assessing ex-

cessive preoccupation or concern with an imagined or
slight physical defect that has a significant influence on
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psychosocial functioning. It consists of 7 items cover-
ing different aspects of dysmorphic concern, scored on
a 4-point ordinal scale (0: not at all — 3: much more than
most people). The total score ranges from 0 to 21, and
a CO of 9 is indicative of a possible body dysmorphic dis-
order.

Graded Chronic Pain Scale (GCPS), v. 2.0%°

The GCPS is a multidimensional measure that assesses
2 dimensions of overall chronic pain severity: pain in-
tensity; and pain-related disability. Both dimensions are
scored independently, including 3 items for pain intensity
and 4 items for pain-related disability. Scores are calculat-
ed for 3 subscales: pain intensity (the assessment of cur-
rent, worst and average pain intensity for the last 30 days;
0: no pain — 10: pain as bad as it could be); the disability
days score (the number of days being kept from daily ac-
tivities by pain for the last 3 months; the number of days
determines a disability score ranging from 0-3); and the
interference score (interference by pain during daily, so-
cial and working activities; 0: no interference — 10: unable
to carry on any activities for the last 30 days). The latter
two are used to calculate the disability points score, which
ranges from O to 6. Two separate disability scores due to
pain in the head (GCPS-H) or the body (GCPS-B) were
calculated. A CO of 3 was used as indicative of high dis-
ability and severe limitation.

General Anxiety Disorder-7 (GAD-7)3°

The GAD-7 is a screening tool for general anxiety in
primary care patients. Using a 4-point ordinal rating
scale, 7 items covering different aspects of general anxi-
ety are scored between 0-3 (0: not at all — 3: nearly every
day). Summary scores range from 0 to 21 and are assigned
to the corresponding categories: “none/minimal” (0—4);
“mild” (5-9); “moderate” (10-14); or “severe” (>14). The
CO has been established at 10.

Injustice Experience Questionnaire (IEQ)3’

The IEQ assesses injustice experienced due to acci-
dents, injuries or maltreatment, and consists of 12 items
reflecting the frequency of thoughts, beliefs and emotions
associated with an injury. Each item is rated on an ordinal
scale ranging from 0 to 4 (0: never — 4: all the time). The
total score ranges from O to 48, with a CO of 18 being in-
dicative of further professional assessment.

Pain Catastrophizing Scale (PCS)3?

The PCS assesses catastrophizing thoughts, feelings
and corresponding behaviors that patients may experi-
ence. This questionnaire has 13 items rated on a 5-point
ordinal scale (0: not at all — 4: all the time), and total scores
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range from O to 52. The PCS can be categorized into 3
subscales, each one with a specific cut-off point: rumina-
tion; magnification; and helplessness. When considering
the questionnaire as a whole, a CO of 30 should be consid-
ered as clinically relevant.

Patient Health Questionnaire-4 (PHQ-4)33

The PHQ-4 is an ultra-brief screener of both anxiety and
depression in primary care patients. It consists of a 2-item
depression scale (PHQ-2, which is part of PHQ-9) and
a 2-item anxiety scale (GAD-2, which is part of GAD-7).
The items are rated on an ordinal scale of 0-3 (0: not at all
— 3: nearly every day). The maximum score can be calcu-
lated for the 2 subscales (max = 6) or for the questionnaire
as a whole (max = 12). Sum scores =6 for the total score
and >3 for the subscores indicate the need for further ex-
pert evaluation.

Patient Health Questionnaire-9 (PHQ-9)34

The PHQ-9 screens for depression and assesses its se-
verity. As GAD-7, it correlates with functional impair-
ment. Nine items approaching different aspects of de-
pression are scored using the same scale as the PHQ-4.
Total scores range from 0 to 27 and are assigned to the
corresponding categories: “none/minimal” (0—4); “mild”
(5-9); “moderate” (10—14); “moderately severe” (15-19);
or “severe” (>19). A score of 10 has been recommended as
the CO for patients to be referred to expert assessment.

Patient Health Questionnaire for Stress (PHQ-Stress)3>

The PHQ-Stress is a 10-item subscale of the Primary
Care Evaluation of Mental Disorders (PRIME-MD) Pa-
tient Health Questionnaire that addresses burden due to
psychosocial stress. Patients rate the extent to which they
have been bothered by each stressor on a 3-point ordi-
nal rating scale (0: not at all — 2: a lot). Sum scores range
from 0 to 20, reflecting the degree of psychosocial stress
burden: “none/minimal” (0-4); “mild” (5- 9); “medium”
(10-14); or “severe” (>14).

Statistical analysis

Descriptive statistics were calculated to characterize the
dataset. A multivariate analysis of variance (MANOVA)
was performed, as well as multiple comparisons analy-
sis applying the Bonferroni or Tamhane correction, de-
pending on whether the assumption of the homogene-
ity of variances was verified. Multiple regressions were
performed to determine the cross-sectional associations
between each of the independent (predictor) variables
(gender, age group, BMI, employment status, typical pain
intensity, and respiratory distress) and the dependent
(predicted) variable (psychometric scores), expressed
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by the corresponding regression coefficients. Multiple
regression analysis using a stepwise selection was then
performed to assess which variables could accurately pre-
dict the score of each domain.

All statistical analyses were conducted using IBM SPSS
Statistics for Windows, v. 26.0 (IBM Corp., Armonk,
USA). Statistical significance was set at p < 0.05.

Results

Most patients were female (n = 290; 69.9%), with a fe-
male to male ratio of 2.32:1, aged 20-59 years (n = 296;
71.3%), workers (1 = 246; 59.3%), and had a normal weight
(n = 255; 61.4%). A total of 401 patients (96.93%) reported
the typical pain intensity associated with their chief pain
complaint. On a 11-point numeric rating scale from 0 to
10, the overall mean was 4.82; 161 patients (40.15%) re-
ported typical pain intensity in the range of 4—6 (Table 1).

Table 2 elucidates the descriptive statistics of the study
sample grouped by respiratory distress. Most patients did

Table 1. Characteristics of the study sample (N = 415)

Cender F 290 (69.9)
M 125 (30.1)
10-19 19 (4.6)
20-29 68 (16.4)
30-39 72(17.3)
Age group [years] 40-49 83 (20.0)
50-59 73(17.6)
60-69 60 (14.5)
>70 40 (9.6)
training 51(12.3)
working 246 (59.3)
Employment status retired 74(17.8)
disabled 32(7.7)
unemployed 12 (2.9)
underweight 25 (6.0)
- normal weight 255 (61.4)
overweight 97 (23.4)
obesity 38(9.2)
no answer 14 (3.37)
0 28 (6.75)
6.98
_ _ 3 92(22.17)
Typical pain intensity 22.94
S
g

BMI - body mass index; F — female; M — male. For typical pain intensity,
the percentages are indicated for the total study sample and for the
proportion of patients who reported it (in bold).
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Data presented as number (percentage) (n (%)).

The percentages were calculated for the study sample based on the positive or negative response to the screening question, and for the proportion of patients within each subgroup (in bold).

not report any respiratory distress (snoring/apnea during
sleep) (n = 324; 78.1%). Among the 91 people who report-
ed respiratory distress, the majority were females (1 = 57;
62.6%). However, the relative percentage for each gender
reveals that 19.7% of females had SRBD, while among
males, 27.2% had SRBD. The highest percentage of SRBD
was observed among the 50—-59-year-old patients (n = 26;
35.6%). Furthermore, most were workers (# = 56; 61.5%),
and most patients had a normal weight (n = 54; 59.3%).
Surprisingly, the relative percentage of patients with
SRBD was the highest among underweight patients (1 = 7;
28.0%). Most people who reported respiratory distress
registered typical pain intensity between 4 and 6 (n = 32;
35.16%). Women aged 50—59 years were the patients who
suffered more from respiratory distress (n = 19; 4.6%).
Only in the age range 30—49 years, more men than wom-
en suffered from respiratory distress (Fig. 1).

Regarding the psychometric assessment, the number
of patients who completed at least one of the case-finding
questionnaires ranged from 45 (DCQ) to 415 (PHQ-4).
The percentage of patients reaching a clinically relevant
score (cut-off) ranged from 16.2% (PHQ-Stress) to 74.6%
(PHQ-9) (Table 3). For all domains, the percentage of pa-
tients reaching a clinically relevant score was higher for
the group with SRBD, except for DCQ (similar percent-
ages). When comparing the groups with and without re-
spiratory distress, the presence (or absence) of respiratory
distress significantly influenced the score of GCPS-H,
GCPS-B, GAD-7, IEQ, and PHQ-4 (p = 0.006, p = 0.009,
p =0.007, p = 0.023, and p = 0.004, respectively) (Table 4).

The analysis of variance of the mean psychometric do-
main scores grouped by gender, age group, employment
status, BMI, typical pain intensity, and respiratory distress
is shown in Table 5. Gender had a significant influence
only on GCPS-H and GAD-7, with higher mean scores
among women. There were no significant effects of age
on the psychometric measures, except that older patient
(=70 years) had lower PHQ-Stress scores as compared to
those aged 20-59 years. The employment status had a sig-

16

14

=
N

-
o

8

percentage of all patients [%]

0.5%) I o

FIM FIm FIM FIM FIM FIM FIM

10-19 20-29 30-39 40-49 50-59 60-69 >70
gender and age groups [years]

Fig. 1. Distribution of age by gender with regard to the presence/absence
of respiratory distress
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Table 3. Scores of the psychometric measures (a score > cut-off score (CO) indicates clinical relevance)

Domain

IPQ 331 77/80 42.85+11.83
DCQ 45 14/21 5.56 +4.38
GCPS-H 401 6/6 1.65 +2.05
GCPS-B 316 6/6 1.04 £1.72
GAD-7 m 20/21 10.77 £3.70
IEQ 148 47/48 1341 £12.07
PCS 406 49/52 1594 £1291
PHQ-4 415 12/12 295 +3.07
PHQ-9 118 27/27 12.75+£5.17
PHQ-Stress m 19/20 6.24 +3.89

%

(domain) (study sample)
NA NA NA NA
9 14 31.1 34
3 116 289 280
3 57 18.0 13.7
10 63 56.8 15.2
18 49 33.1 11.8
30 74 182 17.3
6 82 19.8 19.8
10 88 74.6 212
10 18 16.2 43

IPQ - lliness Perception Questionnaire; DCQ - Dysmorphic Concern Questionnaire; GCPS-H — Graded Chronic Pain Scale — Head; GCPS-B - Graded Chronic
Pain Scale — Body (GCPS-B); GAD-7 — General Anxiety Disorder-7; IEQ - Injustice Experience Questionnaire; PCS — Pain Catastrophizing Scale; PHQ-4 - Patient
Health Questionnaire-4; PHQ-9 - Patient Health Questionnaire-9; PHQ-Stress — Patient Health Questionnaire for Stress; M — mean; SD - standard deviation;

NA - not available.

Table 4. Scores of the psychometric measures with regard to the presence
(or absence) of respiratory distress (snoring/apnea during sleep)

Respiratory
distress
(domain)

- yes 79 4459+1293 NA NA

no 252 423141143 NA NA

yes 10 450 +4.22 3 30.00
DCQ

no 35 5.86+4.43 11 3143

yes 84 2174215 34 40.48
GCPS-H*

no 317 1.51+1.99 82 2587

yes 70 141 +1.84 19 27.14
GCPS-B*

no 246 093 +£1.67 38 15.45

yes 37 12.03 £3.60 27 72.97
GAD-7*

no 74 10.15 £3.61 36 48.65

yes 32 196341592 19 59.38
IEQ*

no 116 1169 £10.21 30 25.86
PCS yes 87 1749 £14.02 21 2414

no 319 155241278 53 16.61

yes 91 3.98 +3.60 30 3297
PHQ-4*

no 324 2.66 +2.85 52 16.05

yes 41 13.73 £5.36 33 80.49
PHQ-9

no 77 1222 £5.02 55 7143

yes 38 7.08 +4.50 8 21.05
PHQ-Stress

no 73 5.81+349 10 13.70

CO - cut-off score; * indicates the questionnaires where the presence (or
absence) of respiratory distress significantly influenced its score (t test).

nificant influence on several measures: disabled patients
had significantly higher scores as compared to workers on
all questionnaires except DCQ and PHQ-9, and on IPQ,
GCPS-H, GCPS-B, PCS, and PHQ-4 as compared to train-
ees. On the other hand, retired patients had significantly
lower scores on IPQ, GCPS-H, GCPS-B, PCS, PHQ-4,

and PHQ-Stress as compared to disabled persons, and also
lower on PHQ-Stress than workers and higher on GCPS-B
than trainees. There were no significant effects of BMI on
the psychometric variables. Regarding the pain variable,
significant effects of typical pain intensity were registered
on all questionnaires except DCQ, IEQ, PHQ-9, and PHQ-
Stress. The patients who reported a range of 7—10 had sig-
nificantly higher scores as compared to patients with 0 and
1-3 pain intensity on half of the questionnaires (GCPS-H,
GCPS-B, GAD-7, PCS, and PHQ-4, and IPQ, GPCS-H,
GPSC-B, PCS, and PHQ-4, respectively). Patients with
a reported pain intensity of 4—6 also had lower scores
on IPQ and GCPS-H than patients with a pain intensity
of 7-10, but significantly higher scores as compared to pa-
tients with 0 and 1-3 pain intensity on GCPS-B and PCS,
and IPQ, GCPS-H and PCS, respectively. As for respira-
tory distress, it had a significant influence on GCPS-H,
GCPS-B, GAD-7, IEQ and, PHQ-4.

Relationships between (1) gender, age, the employment
status, BMI, typical pain intensity, and respiratory distress
and (2) the psychometric-domain scores were assessed
by multiple regressions (Table 6). The regression coeffi-
cients revealed that gender was positively associated with
the scores of all questionnaires except IEQ and PHQ-9.
This association was statistically significant for GCPS-H
and GAD-7, meaning that being female resulted in higher
GCPS-H and GAD-7 scores. Age was negatively associ-
ated with the score of all questionnaires except IEQ. This
association was statistically significant for PHQ-9, mean-
ing older persons had lower scores. The analysis for the
employment status should be performed considering the
reference category (retired). The positive regression coef-
ficients of the disabled status mean that the psychomet-
ric scores were higher for this group than for the retired
group, being most statistically significant of these coef-
ficients. The training category exhibited mainly negative
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9 N s coefficients, suggesting that trainees had lower scores
o = . . o -
£ ~ @ B that retired people. This association was statistically
2 v v = significant for GCPS-B and PHQ-9. As for the working
2 2 © ® 2 and unemployed categories, both positive and negative
Z = . ~ = associations were found, but no statistically significant
P " ° differences with regard to the reference category were
- M ~ S . . . .
> e ot S g obtained. The body mass index was negatively associated
% " ~ o RS with GCPS-H, GCPS-B, IEQ, PHQ-4, and PHQ-Stress,
= <+ < < 3 = and positively associated with the scores of the remaining
§ L 2 - z \é questionnaires. Regarding the pain variable, typical pain
M — = . . oy . .
3 L& = 2 3 intensity was positively associated with the scores of all
2 - S questionnaires. This association reached significance for
= = o . :
2 3 2 all questionnaires except DCQ, IEQ and PHQ-Stress, sug-
> % gesting an association between pain and the psychomet-
(@) Ausaqo p § 2 ric scores. Finally, respiratory distress was positively as-
- 2 sociated with the scores of all questionnaires except DCQ.
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(0)ybomiano  [llee R 2 Suffering from respiratory distress resulted in significant-
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T2 2 8 ly higher scores for GCPS-H, GAD-7, IEQ, and PHQ-4.
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(d) 1yB1om [ewiou ﬁ 5 |5 Contrarily to the results of ANOVA, respiratory distress
- 2 had no statistical significance on the GCPS-B model.
(v) 3yBromiapun % = z To assess which variables could accurately predict
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9 = © T = people. Trainees exhibited a statistically significant and
v buuen [ o S negative coefficient for PHQ-9, showing that trainees
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= © o had lower PHQ-9 scores than retired people. Finally, be-
= ° - 2 ing unemployed resulted in higher IPQ scores than being
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o ~ s retired. The body mass index was not significantly associ-
3 T - g ated with any domain. Typical pain intensity was a pre-
2% = 3 % dictor variable independently associated with the scores
()
) - - g g € of all questionnaires except IEQ and PHQ-Stress. Respi-
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c © s @ . .
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5 Z Z 5% stress and associated well-being were assessed. The ef-
D
I o s 2 fects of gender, age group, the employment status, BMI,
n % . . . . .
p  ounsesu dlIBWOYdAsd o o8 <2 and typical pain intensity on the psychometric scores
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Table 6. Effects of the independent (predictor) variables (gender, age, BMI, employment status, typical pain intensity, and respiratory distress) on the
dependent (predicted) variable, expressed by the corresponding regression coefficients: Inclusion of all predictor variables (full model)

Employment status

Depgnslent Intercept | Gender T){p:ccal Ecaln Rc;s.pil:ratory
variable disabled unemployed intensity Istress

FQ x F(9310)=578
e 3506 004 003  -250 070 600 687 0.09 134 123 onea o
DCQ F(935) =073
s 710 041 —009 162  —165 210 312 0.14 014 17 wiy T
GCPSH . - - . - - . F(9391) = 1237
N 061  041* —0007 —086 021 100 0.10 001 029 ose* 0222 07000
G5B 065 013 —0004 —107* —055 128"  —027 ~0003 0.17%%% 028 o200 '©3010=837
n=316 p = 0000
GAD-7 300 190* —001 117 036 255 147 0.18 029* 179%  opas | ©99)=357
n=111 p=0.001
IEQ - . - ” F(9,137)=3.13
o a 864 —131 010 272 18 910 6.18 025 053 773w oan e
PGS ~ N - o F(9,391) = 9.99
o 919 051 -008 227 006 761 521 004 178 120 oasr U
PHQ-4 288 022 —002 0004 040  256"% 122 ~005 0.24%%% 130%% 0149 | 9391=739
n=415 p=0000
PHQ-9 1598 —066 —013"* _507* —126 137 114 0.05 049%* 154 0239 [0107)=373
n=118 p=0000
PHQStress 535 086 —006  —006 128 5547 038 ~0.06 009 086 o278 | 0099=42
n=11 p=0000

*p <0.05;** p <0.01;,** p < 0.001. Positive (negative) coefficients mean that higher values of the independent variables are associated with higher (lower)
values of the dependent variable. Patients'gender was coded with 0 (male) and 1 (female). The employment status was coded categorically, using “retired”
as the reference category and including all other categories (training, working, disabled, and unemployed) in the equation. Respiratory distress was coded 0
(absence) and 1 (presence). The sample size used in each regression is indicated by n.

Table 7. Effects of the independent (predictor) variables (gender, age, BMI, employment status, typical pain intensity, and respiratory distress) on the
dependent (predicted) variable, expressed by the corresponding regression coefficients: Selection of the best combination of predictor variables to explain
the predicted variable (stepwise model)

Employment status

Depgndent s | Eender T)(pical pain Res'piratory
variable intensity distress

lr:)S 331 3531 - - - - 7.13%%x 767 _ 13300 _ o138 (351:6())30106.84
i 026 043 - - - 1 - - o2 o5 0213 | (45’9;6())3 N
SiP;i 001 - - - - 1.84%%% _ _ 0174 . o177 F (2528()) 30303.07
Siﬂf : 8.00 - - - - 1.89* _ _ 034%* e (3[; 1 2%).(;)(7).46
InE 3 148 1084 - - - - 8.25%* - - - 703 o139 T (2/,; Aj()) - 01 01 67
ECZS 206 6.85 = = = _ 7.8]%¥%x _ _ 1.7g%%x B 0171 F (2528());0%1 15
EHE{TZ 2.27 - —002 - - 2,284 _ _ 024k 120% 0137 | (4;93)); 01 O5.69
e 1545 = 011%™ —400% - 263 - - o045v - o2 (‘ZE Foe
II:IlQ{ﬂreSS 827 - —0.06%* - — 4.89%%* _ _ _ B 0235 F (2,p1 26())30106,29

*p <0.05;* p<007;**p < 0.001. Statistical criteria for the inclusion of the independent variables in the regression equation: probability to enter < 0.050;
probability to remove > 0.100. Patients’gender was coded with 0 (male) and 1 (female). The employment status was coded categorically, using “retired” as
the reference category and including all other categories (training, working, disabled, and unemployed) in the equation. Respiratory distress was coded 0
(absence) and 1 (presence). The sample size used in each regression is indicated by n.
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Characterization of the study sample

We analyzed the impact of sleep-disordered breath-
ing (SDB) in a large sample of 415 patients seeking care
at an OFP unit, covering a broad age range. An initial
comprehensive evaluation of all patients who completed
WISE (Table 1). The gender proportion and age distribu-
tion of our study sample are similar to the ones reported
in previous studies on patients seeking care for OFP.3®
The majority of the patients were workers (n = 246;
59.3%) and a small percentage of them were disabled, ei-
ther because of an illness or an accident (n = 32; 7.7%).
In accordance with the trend observed in Switzerland
during the last few years,? more than half of the patients
presented a normal weight (n = 255; 61.4%) and only 9.2%
of the participants (n = 38) were obese. These results
represent the wave of change observed in this country,
which had the lowest prevalence of obesity in the years
2011-2016.% Regarding the pain variable, on a 11-point
numeric pain scale, the reported mean for typical pain
intensity was moderate (4.82). Orofacial is one of the
most common reasons for patients to seek treatment.®
Furthermore, patients with OFP or TMD frequently suf-
fer from other comorbid pain symptoms.?® In line with
this, most patients classified their typical pain intensity
in a range between 4 and 6 (1 = 161; 40.15%).

As WISE is a modular and flexible tool, several items
can be added to it depending on the needs of a given clin-
ic or research focus. Regarding this study, an item cor-
responding to snoring or apnea during sleep was already
included, and allowed us to group the sample according
to the presence or absence of these symptoms (Table 2).
Even though both sleep apnea and snoring are generally
more common in males,*?? our results showed that more
than half of the patients suffering from these conditions
were females (n = 57; 62.6%). This may be influenced by
the fact that this clinical population refers to people who
reported to a pain unit, therefore being mostly composed
of women. However, when analyzing the percentage
of SRBD among each gender, this was higher for males
(n = 34; 27.2%) as compared to females (n = 57; 19.7%). As
for the age range, most people reporting sleep-related re-
spiratory distress were 40—59 years old. Considering that
OSA is more dominant in middle-aged individuals®?* and
that the overall prevalence of snoring increases with age,?
our results highlight this age range as the most troubled.
Additionally, the prevalence of snoring and OSA in adults
is reported to reach a peak at the age of 40—60 years.? The
employment status was included as a relevant variable
to characterize our sample, given the impact of SDB on
work capability and its socioeconomic burden.34° Most
patients reporting snoring or sleep apnea were workers
(n = 56; 61.5%), and retired people reported the second
highest prevalence (n = 15; 16.5%), reflecting the underly-
ing factor of age. The body mass index was also taken into
consideration, as obesity is the most important reversible
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risk factor for OSA,* and snoring has previously been
associated with BMIL8 Approximately 60% of the group
with respiratory distress reported a normal weight, and
only 10% reported obesity. Moreover, Kerner and Roose
reported in 2016 that the impact of BMI on OSA severity
decreases with age.?? The fact that the percentage of peo-
ple with SRBD was the highest among underweight pa-
tients (relative percentage: 28%) further reinforces a weak
relationship between BMI and sleep-related respiratory
distress in our study sample.

We further analyzed the group which suffered more
from sleep-related respiratory distress according to
gender and age range. This group encompassed women
aged 50-59 years (n = 19; 4.6%), and for the same age
range, the percentage for men was 1.7% (n = 7) (Fig. 1).
This age range is of particular interest for women, as
menopause typically occurs between the age of 40 and
60 years, and the literature shows important differences
in the prevalence and symptoms of SDB between pre-
and post-menopausal women. 344

Psychometric assessment

In this study, we used a variety of features as measures
of psychosocial stress, such as depression, anxiety, men-
tal health, distress, and pain features, which are com-
monly associated with poor well-being.*> Among the
numerous relatively brief self-report questionnaires that
have been developed and validated to assess psychoso-
cial stress, the ones presented herein were used in WISE,
and serve as proxies for well-being.

The number of patients who completed at least one
of the case-finding questionnaires ranged from 45
(DCQ) to 415 (PHQ-4) (Table 3). As PHQ-4 is part
of the WISE checklist, all patients completed it, and ap-
prox. 20% of the study sample scored above the cut-off,
indicating the need for further expert evaluation. The
sample prevalence of clinically relevant psychometric
scores was in descending order: 28.0% (GCPS-H); 21.2%
(PHQ-9); 19.8% (PHQ-4); 17.8% (PCS); 15.2% (GAD-7);
13.7% (GCPS-B); 11.8% (IEQ); 4.3% (PHQ-Stress); and
3.4% (DCQ). No cut-off value has been reported for IPQ.
About 36% of the study sample had clinically relevant
scores for GAD-7 and PHQ-9, which means that approx.
1 in 3 patients had potential impairment associated with
general anxiety and depression assessed by those 2 ques-
tionnaires, warranting further clinical assessment. Inter-
estingly, only a relatively small percentage of the study
sample reported a medium or severe burden by psycho-
social stress, assessed by PHQ-Stress (4.3%). About 1 in
4 patients experienced moderate to severe limitation due
to craniofacial pain, and about 14% due to pain in other
body parts. Considering our specific clinical population,
nearly 18% of patients reported pain catastrophizing
scores above the cut-off value, which relates to the per-
centage reported in a similar previous study.>® To bet-
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ter understand these results, a further assessment of the
psychometric scores was performed according to the
presence or absence of sleep-related respiratory distress.

Table 4 indicates that for all domains, the percentage
of patients reaching a clinically relevant score was higher
for the group with respiratory distress, except for DCQ,
where the percentages for the 2 groups were similar.
Furthermore, the presence of respiratory distress was
found to significantly influence the scores of GCPS-H,
GCPS-B, GAD-7, IEQ, and PHQ-4. Our results are sup-
ported by current literature, which has shown that QoL
is impaired in OSA patients as compared to non-OSA
patients,*® and that the association between OSA and
depression and anxiety is clinically relevant.!® Indeed,
the QoL of OSA patients and their bed partners is shown
to improve when sleep apnea is successfully treated.*® As
for snoring, even though its clinical relevance is yet to be
fully clarified,” the risk of daytime anxiety and the risk
of depression for both snorers and their sleeping part-
ners are reported to be increased.® It should be noted
that these relationships have been found both in adult
and pediatric populations.?? The influence of respiratory
distress on the measures of persistent pain was not sur-
prising, as SDB can be related to various types of pain,
such as headache.*” In fact, GCPS-related disability
scoring has been suggested as a simple screening instru-
ment to identify TMD patients with different degrees
of health burdens (e.g., sleep conditions), correlated
with general well-being.*® The IEQ is mainly related to
the presence of an injury. However, considering that it
contributes to prolonged emotional stress, we recognize
it can be related to poor sleep quality, which may partly
explain our results. Various lines of evidence also point
to an increased prevalence of psychosis and dementia in
patients with sleep apnea.®

Psychometric assessment according to
the sample characteristics

The performed analysis of variance allowed us to fur-
ther understand the effect of respiratory distress, gen-
der, age, the employment status, and BMI on the psycho-
metric scores for the entire study population (Table 5).

Great efforts have been made to clarify sex differences
in emotional processing, being now widely accepted that
women experience emotions differently than men. Many
studies focusing on the association between gender and
depression in OSA patients, for instance, established
that depression was more prevalent in females than in
males, with the same tendency observed for anxiety
symptoms.!> In our study, women suffered more general
anxiety than men, which supports the abovementioned
notion. No significant effects of age on the psychomet-
ric measures were observed, except that older patients
(>70 years) had lower PHQ-Stress scores as compared
to those aged 20-59 years. This is in line with a recent
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paper which reported low PHQ scores in young adult-
hood, an increase during middle age, followed by a new
decrease in the scores for older age.?’ Regarding the ef-
fect of the employment status, several measures were
higher for disabled patients as compared to workers (all
questionnaires except DCQ and PHQ-9) and trainees
(IPQ, GCPS-H, GCPS-B, PCS, and PHQ-4), while work-
ers reported higher PHQ-Stress scores in comparison
with retired people. Retired people also had significantly
lower scores on IPQ, GCPS-H, GCPS-B, PCS, PHQ-4,
and PHQ-Stress as compared to disabled persons, and
higher on GCPS-B than trainees. Even though the re-
lationship between these employment conditions and
psychosocial stress is still to be refined, these results
highlight the need for clarifying the impact of employ-
ment-related factors. The literature shows that low in-
come, unemployment and professional requirements are
often associated with sleep problems, ultimately affect-
ing the individual’s QoL.!® A better recognized relation is
described for the PHQ scores, with OSA workers report-
ing higher job-related stress.>® Nevertheless, considering
that disabled patients suffered from an illness or acci-
dent in the past, which prevents them from working and
affects their daily activities, it is not surprising that this
status was associated with a higher psychosocial burden.
What is surprising is that BMI had no significant effect
on the psychometric scores, going against a recent study
which found a strong positive correlation between snor-
ing and BMI in both sexes.® However, we should have in
mind the characteristics of our study sample, which was
relatively healthy as discussed above. The significant ef-
fect of typical pain intensity on the scores of most ques-
tionnaires met our expectations, and is supported by the
relationship described in the literature between pain in-
tensity, pain-related disability and QoL.3®

As for respiratory distress, the analysis of variance sup-
ported the previous findings of the influence of respira-
tory distress on the GCPS-H, GCPS-B, GAD-7, IEQ, and
PHQ-4 scores. The statistical significance of these rela-
tionships is further explored in the next section.

Associations between respiratory distress
and the well-being scores

Relationships between the independent variables, in-
cluding not only respiratory distress, but also gender,
age, the employment status, BMI, and typical pain in-
tensity, and the dependent variable (the psychometric
scores), were examined by multiple regression analysis.
The directionality of the effects of each variable is pre-
sented in Table 6, whereas the best combination of pre-
dictor variables for each questionnaire is displayed in
Table 7.

The key finding of our analysis was that respiratory
distress was positively associated with the scores of all
domains except DCQ, being a statistically significant
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predictor for GCPS-H, GAD-7, IEQ, and PHQ-4. These
observations are based on the respective p-values. The
findings of these regression analyses further support the
relation described in previous epidemiologic studies,
which have consistently demonstrated that SDB is as-
sociated with depression and anxiety symptoms.>*? On
the other hand, they confirm the existence of an associa-
tion between pain and sleep disturbance, which has been
a focus of research since the 1990s, when Affleck and
colleagues reported a bidirectional link between pain
perception and sleep quality.>! The fact that SDB may be
a frequent cause of headaches, which was a checklist item
included in WISE, may justify why respiratory distress
was found to be predictive of pain-related disability due
to pain in the head.* Moreover, current literature pro-
vides evidence that SDB tends to exacerbate persistent
pain, particularly craniofacial pain, which affects sleep
quality.*”52 Likewise, hypoxemic-related mechanisms
seem to be involved in such a relationship, also impact-
ing critical cardiometabolic aspects.”® Whether vita-
min D, electrolytic balance and uric acid concentration
could be related to that dynamics has also been a matter
of discussion with potentially important clinical impli-
cations.>® Gender was found to have a statistically sig-
nificant relation only with GCPS-H. Given the existence
of gender differences in pain sensitivity and processing,
with women seeking treatment more often than men, its
impact is well-supported.>*>® In fact, the female gender
shows a higher prevalence for almost all pain problems
affecting the head, neck and OFP regions.>® The positive
coefficients of the disabled status for all domains high-
light this condition as determinant for worsened psycho-
social well-being as compared to retired people. Con-
sidering that the unemployed and training status also
showed significant coefficients, our findings emphasize
the need to screen for employment status information
to optimize clinical management. Typical pain intensity
was a significant predictor of the scores of all question-
naires except DCQ, IEQ and PHQ-Stress. Temporoman-
dibular disorders and OFP share certain features and are
associated with chronic pain conditions, such as tension
headaches and fibromyalgia, being characterized by bio-
psychosocial stress and complaints, including fatigue,
anxiety and depression.”” As for age, it was found to be
a statistically significant predictor for PHQ-4, PHQ-9
and PHQ-Stress. The fact that some of these predictors
were absent in certain models should not be a reason for
discrediting the previous results. This may be explained
by a small sample size or the need for a different model
to observe those relations. Nonetheless, the models pre-
sented herein underscore the influence of the selected
variables on the psychometric measures. Within this
context, the negative psychosocial impact of abnormal
respiratory patterns on the patient’s well-being should
be considered in light of other confounding factors, such
as age, gender and pain features.
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Limitations

The present study has several limitations that must be
considered when interpreting our results. As is common
in cross-sectional studies, causality cannot be inferred
from the observed relationship between psychosocial
stress and sleep-related respiratory distress. Another
limitation is our reliance on self-reported snoring and
sleep apnea, which may have introduced reporting bias.
Additionally, due to the structure of WISE, we did not
distinguish between patients with simple snoring and
those with sleep apnea, nor did we assess disease sever-
ity.

Although OSA is common and should be suspected in
all sleepy snorers, it is well established that a proportion
of individuals with OSA do not snore, and not all snorers
have coexisting OSA. Furthermore, caution is warranted
when generalizing our findings to a broader population,
as our sample consisted of a clinical population present-
ing to an OFP/TMD unit. Moreover, children and ado-
lescents were assessed using instruments primarily de-
veloped for adult populations. Therefore, future studies
should aim to include broader and more representative
samples, as well as age-appropriate, validated assess-
ment tools for younger populations.

These limitations should be carefully considered in fu-
ture research investigating SDB and psychosocial stress.
Despite these constraints, the present findings have im-
portant practical implications, as they underscore the
value of systematically assessing sleep-related variables
in clinical evaluations.

Conclusions

In this study cross-sectional study, about 22% of the
evaluated patients reported some form of SRRD. More-
over, SRBD were associated with higher psychometric
scores, suggesting a close relationship between sleep
related respiratory difficulties and psychosocial impair-
ment.

Ethics approval and consent to participate

According to the Swiss law, the analysis of strictly ano-
nymized data does not require the approval by an ethics
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Data availability

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



Dent Med Probl. 2026;63(1):73-86

Consent for publication

Not applicable.

Use of Al and Al-assisted technologies

Artificial intelligence (AI) was used as an adjunctive
tool for English language editing and for the preparation
of the graphical abstract. The authors reviewed and take
full responsibility for the final content.

ORCID iDs

Miguel Meira e Cruz

https://orcid.org/0000-0001-6076-0878

Inés Santos @ https://orcid.org/0009-0002-1644-6616
Cristina Salles @ https://orcid.org/0000-0001-8514-7631
Isabel Rocha @ https://orcid.org/0000-0002-7582-0893
David Gozal © https://orcid.org/0000-0001-8195-6036

Dominik Alois Ettlin

https://orcid.org/0000-0001-7353-073X

References

1.

Santos |, Rocha |, Gozal D, Meira e Cruz M. Obstructive sleep apnea,
shift work and cardiometabolic risk. Sleep Med. 2020;74:132-140.
doi:10.1016/j.sleep.2020.05.013

. Biggs SN, Walter LM, Jackman AR, et al. Longitudinal impact

of resolution of snoring in young children on psychosocial functioning.
J Pediatr. 2015;167(6):1272-1279. d0i:10.1016/j.jpeds.2015.09.016

. Turnbull C, Zaki |, Hardinge M. Obstructive sleep apnoea. Medicine.

2020;48(6):404-411. doi:10.1016/j.mpmed.2020.03.008

. Ramar K, Dort LC, Katz SG, et al. Clinical practice guideline for

the treatment of obstructive sleep apnea and snoring with
oral appliance therapy: An update for 2015. J Clin Sleep Med.
2015;11(7):773-827. d0i:10.5664/jcsm.4858

. Zhang Y, Ren R, Lei F, et al. Worldwide and regional prevalence

rates of co-occurrence of insomnia and insomnia symptoms with
obstructive sleep apnea: A systematic review and meta-analysis.
Sleep Med Rev. 2019;45:1-17. doi:10.1016/j.smrv.2019.01.004

. Meira e Cruz M, Soca R, Kryger M. How much is too much after all?

Primary snoring as a remaining unsolved issue. J Clin Sleep Med.
2020;16(6):991. doi:10.5664/jcsm.8442

. Macarthur KE, Bradley TD, Ryan CM, Alshaer H. Dissociation

between objectively quantified snoring and sleep quality. Am J
Otolaryngol. 2020;41(1):102283. doi:10.1016/j.amjot0.2019.102283

. Campos Al, Garcia-Marin LM, Byrne EM, Martin NG, Cuéllar-Partida

G, Renteria ME. Insights into the aetiology of snoring from observa-
tional and genetic investigations in the UK Biobank. Nat Commun.
2020;11(1):817. doi:10.1038/s41467-020-14625-1

. Vanek J, Prasko J, Genzor S, et al. Obstructive sleep apnea,

depression and cognitive impairment. Sleep Med. 2020;72:50-58.
doi:10.1016/j.sleep.2020.03.017

. Kales A, Caldwell AB, Cadieux RJ, Vela-Bueno A, Ruch LG, Mayes SD.

Severe obstructive sleep apnea - II: Associated psychopathology
and psychosocial consequences. J Chronic Dis. 1985;38(5):427-434.
doi:10.1016/0021-9681(85)90138-9

. Schwarz J, Gerhardsson A, Van Leeuwen W, et al. Does sleep depri-

vation increase the vulnerability to acute psychosocial stress in
young and older adults? Psychoneuroendocrinology. 2018;96:155—
165. doi:10.1016/j.psyneuen.2018.06.003

. Hackett RA, Steptoe A. Psychosocial factors in diabetes and cardio-

vascular risk. Curr Cardiol Rep. 2016;18(10):95. doi:10.1007/511886-
016-0771-4

. Jang HH, Kim ME, Kim HK. Pain catastrophizing mediates the

effects of psychological distress on pain interference in patients
with orofacial pain: A cross-sectional study. J Oral Facial Pain Head-
ache. 2018;32(4):409-417. doi:10.11607/0fph.2067

. Gupta MA, Simpson FC. Obstructive sleep apnea and psychiatric

disorders: A systematic review. J Clin Sleep Med. 2015;11(2):165-175.
doi:10.5664/jcsm.4466

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

85

. Garbarino S, Bardwell WA, Guglielmi O, Chiorri C, Bonnani E, Mag-

navita N. Association of anxiety and depression in obstructive sleep
apnea patients: A systematic review and meta-analysis. Behav Sleep
Med. 2020;18(1):35-57. doi:10.1080/15402002.2018.1545649

. Aronen ET, Liukkonen K, Simola P, et al. Mood is associated

with snoring in preschool-aged children. J Dev Behav Pediatr.
2009;30(2):107-114. d0i:10.1097/DBP.0b013e31819d70a2
Bahammam AS, Kendzerska T, Gupta R, et al. Comorbid depression
in obstructive sleep apnea: An under-recognized association. Sleep
Breath. 2016;20(2):447-456. doi:10.1007/511325-015-1223-x

. Fillingim RB, Slade GD, Greenspan JD, et al. Long-term changes in

biopsychosocial characteristics related to temporomandibular dis-
order: Findings from the OPPERA study. Pain. 2018;159(11):2403-
2413. doi:10.1097/j.pain.0000000000001348

. Garbarino S, Lanteri P, Durando P, Magnavita N, Sannita WG. Co-

morbidity, mortality, quality of life and the healthcare/welfare/
social costs of disordered sleep: A rapid review. Int J Environ Res
Public Health. 2016;13(8):831. d0i:10.3390/ijerph13080831

Tomitaka S, Kawasaki Y, Ide K, Akutagawa M, Ono Y, Furukawa
TA. Stability of the distribution of Patient Health Questionnaire-9
scores against age in the general population: Data from the
National Health and Nutrition Examination Survey. Front Psychia-
try. 2018;9:390. d0i:10.3389/fpsyt.2018.00390

Goldfarb EV, Seo D, Sinha R. Sex differences in neural stress respons-
es and correlation with subjective stress and stress regulation. Neu-
robiol Stress. 2019;11:100177. doi:10.1016/j.ynstr.2019.100177

Horne RS, Ong C, Weichard A, Nixon GM, Davey MJ. Are there gen-
der differences in the severity and consequences of sleep dis-
ordered in children? Sleep Med. 2020;67:147-155. doi:10.1016/j.
sleep.2019.11.1249

Ettlin DA, Sommer |, Bronnimann B, et al. Design, construction, and
technical implementation of a web-based interdisciplinary symp-
tom evaluation (WISE) - a heuristic proposal for orofacial pain
and temporomandibular disorders. J Headache Pain. 2016;17(1):77.
doi:10.1186/510194-016-0670-5

Boggero IA, Rojas-Ramirez MV, De Leeuw R, Carlson CR. Satisfac-
tion with life in orofacial pain disorders: Associations and theo-
retical implications. J Oral Facial Pain Headache. 2016;30:99-106.
doi:10.11607/ofph.1526

Wong MC, McMillan AS, Zheng J, Lam CL. The consequences of oro-
facial pain symptoms: A population-based study in Hong Kong.
Community Dent Oral Epidemiol. 2008;36(5):417-424. doi:10.1111/
j.1600-0528.2007.00422.x

Galli U, Ettlin DA, Palla S, Ehlert U, Gaab J. Do illness perceptions
predict pain-related disability and mood in chronic orofacial pain
patients? A 6-month follow-up study. Eur J Pain. 2010;14(5):550-
558. doi:10.1016/j.ejpain.2009.08.011

Broadbent E, Petrie KJ, Main J, Weinman J. The Brief Iliness Per-
ception Questionnaire. J Psychosom Res. 2006;60(6):631-637.
doi:10.1016/j.jpsychores.2005.10.020

Mancuso SG, Knoesen NP, Castle DJ. The Dysmorphic Concern Ques-
tionnaire: Ascreening measure forbody dysmorphicdisorder. Aust N
Z JPsychiatry.2010;44(6):535-542. doi:10.3109/00048671003596055
Von Korff M, Ormel J, Keefe FJ, Dworkin SF. Grading the sever-
ity of chronic pain. Pain. 1992;50(2):133-149. doi:10.1016/0304-
3959(92)90154-4

Loéwe B, Decker O, Miiller S, et al. Validation and standardiza-
tion of the Generalized Anxiety Disorder Screener (GAD-7) in the
general oopulation. Med Care. 2008;46(3):266-274. doi:10.1097/
MLR.0b013e318160d093

Sullivan MJ, Adams H, Horan S, Maher D, Boland D, Gross R. The
role of perceived injustice in the experience of chronic pain and
disability: Scale development and validation. J Occup Rehabil.
2008;18(3):249-261. d0i:10.1007/510926-008-9140-5

Sullivan MJ, Bishop SR, Pivik J. The Pain Catastrophizing Scale:
Development and validation. Psychol Assess. 1995;7(4):524-532.
doi:10.1037/1040-3590.7.4.524

Lowe B, Wahl I, Rose M, et al. A 4-item measure of depression
and anxiety: Validation and standardization of the Patient Health
Questionnaire-4 (PHQ-4) in the general population. J Affect Disord.
2010;122(1-2):86-95. doi:10.1016/j.jad.2009.06.019



86

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: Validity of a brief
depression severity measure. J Gen Intern Med. 2001;16(9):606-613.
doi:10.1046/j.1525-1497.2001.016009606.x

Spitzer RL, Williams JB, Kroenke K, Hornyak R, McMurray J. Valid-
ity and utility of the PRIME-MD Patient Health Questionnaire in
assessment of 3000 obstetric-gynecologic patients: The PRIME-MD
Patient Health Questionnaire Obstetrics-Gynecology Study. Am J
Obstet Gynecol. 2000;183(3):759-769. doi:10.1067/m0b.2000.106580
Bhalang K, Steiger B, Lukic N, Zumbrunn Wojczyriska A, Hoviji-
tra RS, Ettlin DA. The pain-to-well-being relationship in patients
experiencing chronic orofacial pain. Front Neurol. 2020;11:557415.
doi:10.3389/fneur.2020.557415

Garrido-Miguel M, Cavero-Redondo |, Alvarez-Bueno C, et al. Prev-
alence and trends of overweight and obesity in European children
from 1999 to 2016: A systematic review and meta-analysis. JAMA
Pediatr.2019;173(10):€192430. doi:10.1001/jamapediatrics.2019.2430
Oghlil, List T, Su N, Hdggman-Henrikson B. The impact of oro-facial
pain conditions on oral health-related quality of life: A systematic
review. J Oral Rehabil. 2020;47(8):1052-1064. doi:10.1111/joor.12994
Cioffi I, Perrotta S, Ammendola L, et al. Social impairment of indi-
viduals suffering from different types of chronic orofacial pain.
Prog Orthod. 2014;15(1):27. d0i:10.1186/540510-014-0027-z

Jennum P, Kjellberg J. Health, social and economical consequences
of sleep-disordered breathing: A controlled national study. Thorax.
2011;66(7):560-566. doi:10.1136/thx.2010.143958

Trakada G, Chrousos G, Pejovic S, Vgontzas A. Sleep apnea and its
association with the stress system, inflammation, insulin resistance
and visceral obesity. Sleep Med Clin. 2007;2(2):251-261. doi:10.1016/j.
jsmc.2007.04.003

Kerner NA, Roose SP. Obstructive sleep apnea is linked to depres-
sion and cognitive impairment: Evidence and potential mecha-
nisms. Am J Geriatr Psychiatry. 2016;24(6):496-508. doi:10.1016/j.
jagp.2016.01.134

Honour JW. Biochemistry of the menopause. Ann Clin Biochem.
2018;55(1):18-33. doi:10.1177/0004563217739930

Perger E, Mattaliano P, Lombardi C. Menopause and sleep apnea.
Maturitas. 2019;124:35-38. doi:10.1016/j.maturitas.2019.02.011

Hall LH, Johnson J, Watt |, Tsipa A, O'Connor DB. Healthcare staff
wellbeing, burnout, and patient safety: A systematic review. PLoS
One. 2016;11(7):e0159015. doi:10.1371/journal.pone.0159015

Conte L, Toraldo DM, Arigliani MM, Greco M, Maffia M, De Bene-
detto M. Obstructive sleep apnea (OSA), an emerging health
problem. J Interdiscip Res Appl Med. 2019;3(2):7-16. doi:10.1285/
i25327518v3i2p7

Marshansky S, Mayer P, Rizzo D, Baltzan M, Denis R, Lavigne GJ.
Sleep, chronic pain, and opioid risk for apnea. Prog Neuropsycho-
pharmacol Biol Psychiatry. 2018;87 (Pt B):234-244. doi:10.1016/j.
pnpbp.2017.07.014

Kotiranta U, Forssell H, Kauppila T. Painful temporomandibular dis-
orders (TMD) and comorbidities in primary care: Associations with
pain-related disability. Acta Odontol Scand. 2019;77(1):22-27. doi:10.
1080/00016357.2018.1493219

Sharafkhaneh A, Giray N, Richardson P, Young T, Hirshkowitz M.
Association of psychiatric disorders and sleep apnea in a large
cohort. Sleep. 2005;28(11):1405-1411. doi:10.1093/sleep/28.11.1405
Guglielmi O, Jurado-Gamez B, Gude F, Buela-Casal G. Job stress,
burnout, and job satisfaction in sleep apnea patients. Sleep Med.
2014;15(9):1025-1030. doi:10.1016/j.sleep.2014.05.015

Affleck G, Urrows S, Tennen H, Higgins P, Abeles M. Sequential
daily relations of sleep, pain intensity, and attention to pain among
women with fibromyalgia. Pain. 1996;68(2-3):363-368. doi:10.1016/
50304-3959(96)03226-5

Carra MC, Bruni O, Huynh N. Topical review: Sleep bruxism, head-
aches, and sleep-disordered breathing in children and adoles-
cents. J Orofac Pain. 2012;26(4):267-276. PMID:23110266.
Wieckiewicz M, Lavigne G, Martynowicz H. Decrypting the puta-
tive interrelation between sleep bruxism, masticatory muscle pain
and sleep breathing disorders: Nosology and the role of hypoxia.
Dent Med Probl. 2024;61(2):165-167. d0i:10.17219/dmp/175686
Kanclerska J, Wieckiewicz M, Nowacki D, et al. Sleep architecture
and vitamin D in hypertensives with obstructive sleep apnea:
A polysomnographic study. Dent Med Probl. 2024;61(1):43-52.
doi:10.17219/dmp/172243

M. Meira e Cruz et al. Sleep-related breathing impairment and stress in persistent OFP

55.

56.

57.

Shinal RM, Fillingim RB. Overview of orofacial pain: Epidemiolo-
gy and gender differences in orofacial pain. Dent Clin North Am.
2007;51(1):1-18. doi:10.1016/j.cden.2006.09.004

Shaefer JR, Khawaja SN, Bavia PF. Sex, gender, and orofa-
cial pain. Dent Clin North Am. 2018;62(4):665-682. doi:10.1016/j.
¢den.2018.06.001

Sommer |, Lavigne G, Ettlin DA. Review of self-reported instru-
ments that measure sleep dysfunction in patients suffering from
temporomandibular disorders and/or orofacial pain. Sleep Med.
2015;16(1):27-38. d0i:10.1016/j.sleep.2014.07.023



