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Assessment of the Impact of Different Diagnostic
Definitions on REM-related Obstructive Sleep Apnea:

Board versus Restricted?

Genel ve Sinirli Tani Kriterlerinin REM iliskili Obstriiktif Uyku Apne Sendromu
Uzerine Etkisinin Incelenmesi: Genel ya da Sinirli?

@ Burcu Oktay Arslan, ® Ozlem Yalniz, ® Zeynep Zeren Ucar Hosgor

University of Health Sciences Turkey, Dr. Suat Seren Chest Disease and Chest Surgery Training and Research Hospital, Sleep Disorders Center, [zmir, Turkey

Abstract

Objective: To evaluate the differences in demographic and
polysomnographic (PSG) features between the board and restricted
definitions of rapid eye movement (REM)-related obstructive sleep
apnea (OSA), and whether different diagnostic criteria lead to different
clinical classifications and treatment approaches.

Materials and Methods: A total of 1096 patient files were screened
for REM-related OSA. Patients with REM-related OSA were included in
the study and classified into two groups according to the board and
restricted definition of REM-related OSA. Demographic and PSG features
and treatment approaches were compared between both groups.
Results: This study Included a total of 154 patients: 33 (21.4%) were
classified as restricted REM-related and 121 (78.6%) as board REM-
related OSA. There were no differences between the two groups in
terms of age (p=0.061), sex (p=0.274), Body Mass index (p=0.055),
and co-morbidities (p=0.299). Significant differences were observed
between the groups with regard to Epworth Sleepiness scale (p=0.033).
The total Apne-hipopne index (AHI), AHIREM, and AHINREM in the
board REM-related OSA group were significantly higher than those in
the restricted REM-related OSA group (p<0.001). Treatment with only
lifestyle interventions was recommended to fifty-one (35.1%) patients,
whereas positive airway passage therapy was recommended to 100
(64.9%) patients. Forty-one (26.6%) patients refused PAP titration.
Lifestyle interventions only were recommended more commonly to
patients with restricted REM-related OSA than to those with board REM-
related OSA (p=0.004).

Conclusion: The restricted definition of REM-related OSA yields milder
but sleepy patients compared with the board definition. Particular
attention should be given to sleepy patients with milder REM-related OSA
with regard to the treatment options. Not only lifestyle interventions,
but also PAP therapy should be considered in the treatment of patients
who are sleepier.
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Oz

Amac: Sinirl ve genel tani kriterine gore hizli géz hareketi [rapid eye
movement (REM)J-iliskili obstriiktif uyku apnesi (OSA) tanisi alan
hasta gruplarinin demografik ve polisomonografik (PSG) parametreler
acisindan karsilastirilmasi ve farkli tani kriterlerinin farkh siniflama ve
tedavi yaklagimlarina neden olup olmadiginin degerlendirilmesidir.
Gere¢ ve Yontem: Hastanemiz uyku laboratuvarinda 1 yil icerisinde
yapilan 1096 polisomografi tetkiki retrospektif olarak tarandi. REM-iliskili
OSA tanisi alan hastalar calismaya dahil edildi. Hastalar genel ve sinirli
tan kriterlerine gore 2 gruba ayrildi. Gruplar demografik 6zellikler, PSG
bulgular ve tedavi yaklasimlari agisindan karsilastirildi.

Bulgular: REM-iligkili OSA tanisi alan 154 hasta calismaya dahil edildi. Yiiz
yirmi bir (%78,6) hasta genel kritere gore, 33 (%21,4) hasta sinirli kritere
gore REM-iligkili OSA tanisi aldi. Gruplar arasinda yas (p=0,061), cinsiyet
(p=0,274), viicut kitle indeksi (p=0,055), ve ko-morbiditeler (p=0,299)
acisindan istatistiksel olarak anlaml farkliik izlenmedi (p=0,299).
Epworth Uykuluk skalasi agisindan gruplar arasindaki fark istatistiksel
olarak anlamli idi (p=0,033). Genel kritere gore REM-iliskili OSA tanisi
alan grupta Apne-hipopne indeksi (AHI), AHIREM, ve AHINREM, sinirli
kriterlere gore REM-iliskili OSA tanisi alan gruba kiyasla daha yiiksek
tespit edildi (p<0,001). Tedavi yaklasimlari degerlendirildiginde 54
(%35,1) hastaya yalnizca yasam tarzi degisiklikleri onerilirken, 100
hastaya (%64,9) pozitif havayolu basinci (PAP) tedavisi onerildi. Kirk
bir (%26,6) hasta PAP tedavisi kabul etmedi. Sinirli kritere gore REM-
iliskili OSA tanisi alan hasta grubunda, genel kritere gore tani alanlara
oranla daha fazla yalnizca yasam tarzi degisiklikleri onerildigi gorildu
(p=0,004).

Sonug: REM-iliskili OSA tanisinda sinirli tani kriteri ile genel tani kriteri
karsilastirildiginda, sinirli kriterlerin daha hafif siddetli ancak daha uykulu
REM-iligkili OSA hastalarini ortaya cikardigi goriilmistir. Hafif ancak
uykulu olan REM-iliskili OSA hastalar tedavi yaklagimlari agisindan
dikkatle degerlendirilmelidir. Yalnizca yasam tarzi degisiklikleri degil, PAP
tedavisi de hafif ancak uykulu REM-iligkili OSA hastalarinin tedavisinde
g6z 6niinde bulundurulmalidir.

Anahtar Kelimeler: Uykuda solunum bozukluklari, REM-iliskili OSA, tani
kriterleri
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Introduction

Obstructivesleepapnea (OSA)isacommondisordercharacterized
by repetitive upper airway collapse during sleep, resulting
intermittent hypoxemia, arousal from sleep, and changes in
blood pressure and heart rate (1). Several factors including
upper airway anatomy, arousal threshold, inherent stability
of respiratory control system, and the ability of upper airway
dilator muscles to respond to the pharyngeal collapse during
sleep determine the pathogenesis of OSA (2). OSA represents a
heterogeneous group of patients with a multifactorial etiology
comprising anatomic and physiologic factors, and variable
degrees of positional and state dependencies (3). Among OSA
phenotypes, rapid eye movement (REM)-related OSA has been
drawing attention in terms of its relationship with cardiovascular
diseases and hypertension (4,5). REM-related OSA refers to the
occurrence of respiratory events, predominantly or exclusively
during REM sleep. REM sleep is associated with irregular
respiration, decreased tidal volume and minute ventilation,
and reduced responsiveness to respiratory modulation (6). The
severity of OSA typically worsens during REM sleep with more
common and greater length of apneas, greater hypoxemia
than during non-rapid eye movement (NREM) sleep (7). The
estimated prevalence rate for REM-related OSA in clinical
studies ranges from 10% to 36%, depending on the sample
characteristics and the definition of REM-related OSA (8).
There is still no universally accepted definition for REM-related
OSA. The most common criteria used to describe REM-related
OSA is based on the ratio of the Apnea-hypopnea index (AHI)
during REM and NREM sleep (AHIL. /AHI .. ). However, this
definition, which is criticized being board, will undoubtedly
include more patients under the category of REM-related OSA
(9). Indeed, there may be a substantial disease during NREM
sleep. Additionally, the board definition has no criteria for the
REM sleep duration. When the AHI is calculated, although
the number of respiratory evets is low, a high index can be
obtained when the REM sleep duration is too short. Therefore,
having a minimal requirement of REM sleep duration is critical
to evaluate the presence of REM-related OSA (10). Several
definitions have been proposed to identify REM-related OSA
because of the previously mentioned reasons (11). Mokhlesi
and Punjabi (10) proposed the following restricted criteria for
diagnosing REM-related OSA: AHI ., >5 and AHI ..., <5, with a
total REM sleep duration of at least 30 minutes.
The purpose of this study was to evaluate the differences of
demographic and polysomnographic (PSG) features between
board and restricted definitions of REM-related OSA, and to
try to determine whether different diagnostic criteria lead to
different clinical classifications and treatment approaches.

Materials and Methods

Patients

This study was a retrospective analysis of patients who had
in-lab PSG examinations between January 2017 and January
2018 at the sleep center of University of Health Sciences Turkey,
Dr. Suat Seren Training and Research Hospital. One thousand
ninety-six patients underwent PSG examinations within this

period. PSG examinations of the 1.096 patients were evaluated
retrospectively. The exclusion criteria were as follows: age <18
years, PSG examination with a positive airway pressure (PAP)
device, PSG examination continued with multiple sleep latency
test, PSG examination with oxygen, diagnosis of other sleep
disorders (e.g. central sleep apnea, sleep related movement
disorders) sleep efficacy <60%, AHI <5 events/hour, and
AHI /AHI ... <2. In total, 154 patients with AHI =5 events/
hour and AHI,, /AHI ... >2 were included in the study. Figure
1 demonstrates the flow diagram and details of the excluded
case numbers.

Patients were classified into two groups according to the board
and restricted definition of REM sleep. Board REM-related OSA
is defined as AHI_ /AHI ..., at least 2. Restricted REM-related
OSA is defined as AHI .., =5 and AHI ..., <5, with a total REM
sleep duration of at least 30 minutes. Demographic information
[age, sex, Body Mass index (BMI), smoking habits], Epworth
Sleepiness score (ESS), and the comorbid diseases of the
patients were obtained. We used valid Turkish version of the
ESS (12). Treatment modalities administered to the patients
were also recorded. Treatment methods were classified into
three groups as follows: the first group included patients who
were offered only lifestyle interventions (weight loss, exercise,
alcohol avoidance, sleep position, concomitant medications),
the second group comprised patients who had PAP therapy,
and the third group constituted patients who rejected PAP
titration. In our clinic, patients who are recommended PAP

1096 PSG
examination 38 PSG examination with PAP
device
——» | 57 PSG+MSLT
3 PSG examination with oxygen
v
998 PSG
37 Other sleep disorders
> 14 sleep efficacy <60%

—> | 112 subjects with AHI<S5/h

681 subjects with OSA

—_—
v

154 subjects with REM
related-OSA

527 Non-REM related OSA

Figure 1. Flow diagram

PSG: Polysomnography, PAP: Positive airway pressure, MSLT: Multiple
sleep latency test, AHI: Apnea-hypopnea index, REM: Rapid eye
movement, OSA: Obstructive sleep apnea
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therapy are firstly given training about PAP devices and then a
mask test is performed. The third group included patients who
did not accept PAP titration after having training and mask
testing.

Polysomnography

The diagnosis of OSA was made using in-lab PSG
examinations. Electroencephalography, electro-oculography,
and electromyography of the chin and leg (anterior tibialis),
electrocardiography, oxygen saturation (from the fingertips),
respiratory effort (thoracic, abdominal), and air flow (nasal
pressure transducer and oronasal thermistor), body position,
and tracheal sound was recorded using a comet grass telefactor,
version 4.5.3. PSG recordings were analyzed by a physician
experienced in sleep disorders using the TWin® EEG/PSG
software. Scoring of sleep and respiratory events was performed
according to the criteria of the American Academy of Sleep
Medicine manual, version 2.3 (13). The severity of OSA was
categorized as follows: mild (5 <AHI <15 events/h), moderate
(15 <AHI <30 events/h), and severe (AHI >30 events/h).

Statistical Analysis

The data were analyzed using the IBM-SPSS 25.0 package.
Quantitative data are reported as mean * standard deviation
or as median with minimum-maximum values while qualitative
data are reported as observed frequencies and percentages.
Shapiro-Wilk test was used to check normality and according
to the results parametric or non-parametric suitable statistical
tests were performed. An independent samples t-test or non-
parametric alternative of it Mann-Whitney U test was used to
compare two groups for a quantitative variable. A chi-square
test applied to assess association between qualitative variables.
The level of significance was set at 0.05.

Compliance with Ethical Standards

Ethical committee permission: The study was approved by the
local research ethics committee (University of Health Sciences
Turkey. Dr. Suat Seren Chest Disease and Chest Surgery,
Training and Research Hospital date: 22.02.2019, number: 3).
Research involving human participants and/or animals: All
procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional
and/or national research committee and with the 1964 Helsinki
declaration (as revised in Edinburgh 2013) and its later
amendments or comparable ethical standards. Informed
consent was obtained from all individual participants included
in the study.

Results

In this study, PSG examinations of 1096 patients were screened
for REM-related OSA and a total of 154 patients were included
in the study. Of the subjects with AHI =5 (681 patients), 154
(22.6%) patients had an AHI ., /AHI ... >2. The study group
was aged 51£11 years with a BMI of 33.08+5.85 kg/m?. Fifty-
one percent of the participants were male. The ESS score was
8.61£5.60. Hypertension and diabetes mellitus were the most
common comorbid conditions in both groups. The baseline

demographic characteristics of the patients are given in Table
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1. According to the PSG results, 89 (57.8%) patients had mild
OSA, 56 (36.4%) patients had moderate OSA, and 9 (5.8%)
patients had severe OSA.

Among the 154 patients, 33 (21.4%) patients were classified
as restricted REM-related OSA according to the restricted REM-
related OSA definition. One hundred twenty-one (17.7%)
patients were included in the board, but not in the restricted
definition and classified as board REM-related OSA. There were
no differences between the two groups with regard to age
(p=0.061), sex (p=0.274), BMI (p=0.055), STOP-Bang score
(p=0.517), and history of hypertension (p=0.528) and diabetes
mellitus (p=0.999). However, there was a significant difference
regarding ESS between the restricted REM-related OSA and
board REM-related OSA groups (p=0.033) (Table 2). The
sleep study data of the restricted REM-related OSA and board
REM-related OSA groups are presented in Table 3. Regarding
sleep stages, there was a significant difference between the
two groups. The percentages of stage NREM-2 was longer in
board REM-related OSA than in restricted REM-related OSA
(p=0.001). Both percentages and the duration of REM sleep,
and percentages of stage NREM-3 were longer in patients with
restricted REM-related OSA compared with those with board
REM-related OSA (p=0.001, p=0.006, p=0.013, respectively).
Latency to REM sleep was shorter in the restricted REM-related
OSA group compared with the board REM-related OSA group
(p=0.043). The mean total AHI, AHI_, AHI . and supine
AHI in the board REM-related OSA group were significantly
higher compared with the restricted REM-related OSA group
(p<0.001, p<0.001, p<0.001, p<0.001 respectively). In the
board REM-related OSA group, the Oxygen Desaturation index
(ODI) and arousal index were higher than in the restricted-REM
related OSA group (p<0.001, p=0.004, respectively). There
was also a significant difference between the groups regarding
minimum oxygen saturation (p=0.004).

Table 1. Demographic data of the study population (n=154)
Age, year 5111

Male gender, n (%) 78 (50.6)

BMI, kg/m? 33.08+5.85

Neck circumference, cm 40.9+3.49

Smoker, n (%) 59 (38.3)

Snoring, n (%) 149 (96.8)

Witnessed apnea, n (%) 125 (81.2)

Daytime sleepiness, n (%) 136 (88.3)

Hypertension, n (%) 61 (39.6)

Diabetes mellitus, n (%) 35(22.7)

COPD, n (%) 14 (9.1)

Asthma, n (%) 17.(11)

Hypotroidism, n (%) 13 (8.4)

Arrythmia, n (%) 10 (6.5)

CAD, n (%) 9(5.8)

ESS 8.61+5.60

BMI: Body mass index, COPD: Chronic obstructive pulmonary disease, CAD:
Coronary artery disease, ESS: Epworth Sleepiness score, data is depicted as
mean + standard deviation or number (percentage)
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Of the study group, 54 (35.1%) patients were recommended
lifestyle interventions only as treatment. PAP therapy was
recommended to 100 (64.9%) patients in the study group.
However, 41 (26.6%) patients did not attempt PAP therapy

as a treatment option and refused titration immediately. Fifty-
nine (38.3%) patients received PAP titration. All patients were
responsive to PAP therapy. The treatment methods given
to the subjects are illustrated in Table 4. In terms of lifestyle

Table 2. Comparison of the baseline characteristics of the restricted rapid eye movement-related obstructive sleep apnea and board rapid
eye movement-related obstructive sleep apnea groups

Restricted REM-related OSA group Board REM-related OSA group p

Number (%) 33(21.4) 121 (78.6)

Male gender, n (%) 20 (60.6) 58 (47.9) 0.274
Age, year 47.5£11.6 51.5+11.0 0.061
BMI, kg/m? 31.1+4.0 33.616.1 0.055
Snoring, n (%) 32 (97) 117 (96.7) 1.000
Witnessed apnea, n (%) 26 (78.8) 99 (81.8) 0.886
Daytime sleepiness, n (%) 31 (93.9) 105 (86.8) 0.365
ESS 10.5+5.8 8.08+5.45 0.033
STOP-Bang score 4.9+1.0 5.0+1.3 0.517
Diabetes mellitus, n (%) 8(24.2) 27 (22.3) 1.000
Hypertension, n (%) 11(33.3) 50 (41.3) 0.528
Hypothyroidism 2 (6.1%) 11 (9.1%) 0.736

Obstructive sleep apnea

Data is depicted as mean =+ standard deviation or number (percentage), BMI: Body Mass index, ESS: Epworth Sleepiness scale, REM: Rapid eye movement, OSA:

Table 3. Comparison of the sleep study data of the restricted rapid eye movement-related obstructive sleep apnea and board rapid eye
movement-related obstructive sleep apnea groups

Restricted REM-related OSA group (n=33) Board REM-related OSA group (n=121) | p
TST (min) 409.4+53.2 401.9451.1 0.369
Sleep efficacy (%) 83.619.4 82.3+8.7 0.408
Latency to sleep onset (min) 28.7£21.6 35.4+25.2 0.081
NREM 1 (%TST) 1.8+1.07 1.741.10 0.505
NREM 2 (%TST) 51.2£13.4 60.4+£14.9 0.001
NREM3 (% TST) 26.6£12.4 21.0£13.4 0.013
REM (%) 20.244.3 16.5+6.8 0.001
REM (min) 82.4+25.7 67.3+31.3 0.006
Latency to REM sleep (min) 114.9+85.3 139.68+ 0.043
Supine body position (%TST) 43.31£25.0 44.1+£29.6 0.883
AHI (events/h) 8.8+5.2 17.4+10.4 <0.001
REM AHI (events/h) 24.7£11.0 38.3+15.6 <0.001
NREM AHI (events/h) 3.8+0.86 12.6+6.52 <0.001
Supin AHI (events/h) 14.2£12.7 24.7£17.2 <0.001
Oxygen desaturation index 8 (0.7-26) 18.9 (3.9-260) <0.001
Minimum SpO, (%) 84.315.7 80.4+7.6 0.004
Average SpO, (%) 94.611.6 93.74£2.6 0.105
Arasual index 6.70 (0.3-217.0) 9.40 (0.1-186.5) 0.008

TST: Total sleep time, Non-REM: Non-rapid eye movement, REM: Rapid eye movement, AHI: Apnea-hypopnea index, SpO,: Oxygen desaturation, interval data are
expressed as mean + SD for normally distributed data, median (min-max) for non-normally distrubited data, SD: Standard deviation

Table 4. Treatment modalities applied to the subjects

Treatment options Restricted REM-related OSA group (n=33) | Board REM-related OSA group (n=121) |p

Lifestyle interventions, n (%) 19 (57.6) 35 (28.3) 0.004
PAP therapy, n (%) 8 (24.2) 51 (42.5) 0.088
PAP titration rejection, n (%) 6(18.2) 35(29.2) 0.298

OSA: Obstructive sleep apnea, REM: Rapid eye movement, PAP: Positive airway pressure
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interventions as a treatment option, there was a statistically
significant difference between the restricted REM-related OSA
group and the board REM-related OSA group (p=0.004).
Regarding PAP therapy, no statistically significant differences
were found between the restricted REM-related OSA group
and board REM-related OSA group (p=0.088). There was also
no statistically significant difference regarding PAP titration
rejection in both groups (p=0.298). Demographic features and
PSG findings were compared between the groups that accepted
and rejected PAP titration. There were no statistically significant
differences between the groups regarding age, sex, BMI, ESS,
and co-morbidities (p=0.326, p=0.319, p=0.240, p=0.257,
p=0.611, respectively). In terms of PSG findings, only average
SpO, levels during sleep were found to be lower in patients who
accepted PAP titration compared with those who rejected PAP
titration, but there were no significant differences in total AHI,
AHI. ., AHI ... and ODI (p=0.04, p=0.393, p=0.473, p=0.634,
p=0.370, respectively). Twenty (48.7%) of the patients who
refused PAP titration were diagnosed as having mild OSA, 19
(46.3%) as moderate, and two (4.8%) as having severe OSA.

Discussion

This study examined the demographic and PSG characteristics
of patients with REM-related OSA based on the definition that
was applied for diagnosis. Our results demonstrated that the
restricted definition of REM-related OSA yielded milder but
sleepy patients compared with board definition of REM-related
OSA. Considering the relationship between cardiovascular
diseases and excessive daytime sleepiness (EDS), treatment
modalities should be evaluated cautiously in this group of
patients who were milder but sleepy. Of the patients who had
PSG examinations in our sleep laboratory over a one-year period,
22.6% were diagnosed as having REM-related OSA according
to the board definition, and only 4.8% were diagnosed as
having REM-related OSA according to the restricted definition.
Previous studies demonstrated that REM-related OSA occurred
more commonly in younger individuals, women, and patients
with mild-to-moderate OSA (14). In our REM-related OSA
population, the ratio of male to female patients was half,
and the rate of mild-to-moderate OSA was 94.2%. When we
compared the restricted REM-related OSA group with the board
REM-related OSA groups regarding baseline characteristics,
a statistically significant difference was obtained in terms
of ESS scores. Restricted REM-related OSA was associated
with EDS using the ESS compared with board REM related
OSA. In contrast to our study, Al Oweidat et al. (9) found no
significant differences regarding ESS scores between patients
with restricted REM-related OSA and board REM-related OSA.
There are conflicting reports regarding whether REM-related
OSA is associated with EDS. Some studies (15) reported that
there was a significant association between REM-related OSA
and daytime sleepiness, whereas other studies (16,17) found
no association. A recently published paper revealed that adults
with OSA who experienced EDS appeared to be at far greater
risk for cardiovascular diseases than those without EDS (18).

The prevalence of EDS in the general population varies
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from 9% to 28% and has been associated with significant
consequences, including increased metabolic, cardiovascular,
neurologic, and psychiatric diseases and mortality (19).
EDS is one of the major symptoms of OSA and 58.3% of
patients with OSA referred to hospital have varying degrees
of daytime sleepiness (20). Previous studies have shown that
the correlation between OSA severity and ESS scores is weak
or even nonexistent. The relationship between OSA and EDS
seems to be influenced by various factors including intermittent
hypoxia, inflammation, and genetic predisposition rather than
AHI. Different phenotypes have been progressively identified
in OSA and daytime sleepiness has become a primary criterion
for symptom-based OSA classification (21). When the PSG
findings of the restricted REM-related OSA and board REM-
related OSA groups were compared, it was revealed that the
board definition was associated with more severe disease than
with the restricted definition in this study. These findings are in
accordance with a previous study (9).

In our study, patients with restricted REM-related OSA were
sleepier although they had milder disease severity compared
with those with board REM-related OSA. Considering the
relation between cardiovascular diseases and EDS, particular
attention should be paid to this group of patients. Using the
restricted definition for the diagnosis of REM-related OSA
led to exclusion of NREM disease. Thus, this only gives the
opportunity of evaluating REM-related respiratory events and
outcomes. It is well established that REM sleep is associated with
greater sympathetic activity, lower vagal tone, and increased
cardiovascular instability compared with non-REM sleep (10). In
a community-based population, when overall AHI was replaced
with NREM AHI and REM AHI, only REM AHI was significant in
all models, suggesting that hypertension is mainly driven by
REM OSA (4).

When the treatment methods given to the patients were
evaluated, it was seen that lifestyle interventions were more
commonly recommended to patients with restricted REM-
related OSA than board REM-related OSA. To our knowledge,
these are no previous data evaluating the relation between
REM-related OSA definitions and treatment approaches. A
retrospective evaluation of our data revealed that we tended
to recommend only lifestyle interventions for those with
restricted REM-related OSA, and those with board REM-related
OSA were more likely to receive PAP therapy. This could be
because the restricted REM-related OSA group was associated
with milder disease severity in our study population. Although
the restricted REM-related OSA group was milder than the
board REM-related OSA group, in light of the fact that the
REM-related OSA group was sleepier and EDS was associated
with cardiovascular diseases, this group of patients should be
evaluated more carefully in terms of PAP therapy. The restricted
definition of REM-related OSA revealed more REM-related
and sleepier patients, which were both related with increased
cardiovascular risk. Although this group of patients did not get
enough attention in the board definition as mild REM-related
OSA, we think it becomes more visible with the restricted
criteria. However, it was proposed that the excluded patients
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with the restricted criteria were probably the ones with severe
OSA (overall AHI 230), with a higher prevalence of hypertension
(17). Although this criticism is justified, it is clear that there is
no hesitation in recommending PAP therapy to patients with
severe OSA (22). Additionally, only 5.8% of the patients with
REM-related OSA were diagnosed as having severe OSA in
this study population, which is consistent with the literature
(23,24). REM-related OSA still creates a difficult dilemma for
physicians (25).

Another finding that needs to be discussed in our study is the
high rate of patients who refused PAP titration. PAP therapy is
still regarded as the most effective treatment for OSA and for
reducing OSA-related symptoms and cardiovascular disease
morbidity and mortality (26). Unfortunately, previous studies
reported that 29% to 83% of patients are non-adherent to
continuous PAP (CPAP) therapy (27). CPAP acceptance and
adherence are critical issues for optimal treatment
outcomes. Low CPAP acceptance and adherence is an ongoing
challenge despite efforts to improve patient comfort and
support (28). Some studies reported non-acceptance rates
of up to 70% (29). Inconvenience, affordability issues, and
poor disease awareness were the main reasons for rejection
of CPAP treatment (30). Although PAP devices are paid for by
the national healthcare scheme in our country, low results on
PAP titration acceptance were found. Almost half of all patients
with REM-related OSA who were recommended PAP therapy
did not attempt PAP titration in this study. When the patient
groups who accepted PAP titration and those who rejected
PAP titration were compared in terms of demographic features
and PSG data, no differences was observed except for average
SpO, level during sleep. Psychological traits, disposition, and
the patient’s perception of OSA symptoms and therapy are also
important in acceptance and adherence (31). Forty-one patients
who fulfilled the criteria for PAP titration immediately refused the
treatment in this study. Improving disease awareness of patients
with OSA who do not even want to try titration can help to
change their perspective.

Study Limitations

This study has several limitations that must be addressed. First,
the study sample was evaluated retrospectively. The majority
of our sample had mild-to moderate OSA, which could a
raise a concern for a potential bias in representing the results.
The number of patients in restricted REM-related OSA group
remained relatively low. The history of the hypothyroidism was
recorded from the patients’ files, but blood tests could not
be performed to evaluate thyroid function tests. In addition,
adherence to PAP device treatment could not evaluated
because it was not included in the study protocol.

Conclusion

Using the restricted definition of REM-related OSA yields
milder but sleepy patients compared with the board definition.
Particular attention should be taken over sleepy patients with
milder REM-related OSA regarding treatment options. Not
only lifestyle interventions but also PAP therapy should be

considered in the treatment of patients who are sleepier. The
restricted definition seems to represent sleepy patients with
milder REM-related OSA. Future clinical studies are required to
validate this approach.
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