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Objective To investigate the personality characteristics of patients with upper airway resistance syndrome (UARS) and those of pa-
tients with obstructive sleep apnea syndrome (OSAS).

Methods Eighty-eight patients with UARS and 365 patients with OSAS participated. All patients had a diagnostic full-night attended
polysomnography (PSG) and completed the Athens Insomnia Scale (AIS), Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness
Scale (ESS), Symptom Checklist-90-Revision (SCL-90-R) and Eysenck Personality Questionnaire (EPQ).

Results The UARS group scored significantly higher than the OSAS group on the ESS, AIS, and PSQI (p<0.001). The scores of all
SCL-90-R subscales in the UARS group were significantly higher than those in the OSA group (all p<0.001, except for somatization,
p=0.016). Patients with UARS scored lower on EPQ-E (extroversion/introversion) (p=0.006) and EPQ-L (lie) (p<0.001) than those with
OSA. UARS patients also showed higher scores on EPQ-P (psychoticism) (p=0.002) and EPQ-N (neuroticism) (p<0.001) than OSAS
patients.

Conclusion Our results suggest that patients with UARS have worse subjective sleep quality than OSAS patients in spite of their better
PSG findings. UARS patients tend to have more neurotic and sensitive personalities than patients with OSAS, which may be a cause of

the clinical features of UARS.
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INTRODUCTION

Upper airway resistance syndrome (UARS) is a sleep disor-
der characterized by complaints of excessive daytime sleepi-
ness and frequent arousals during sleep preceded by increased
respiratory efforts without overt apneas. Since a report on
UARS was published in 1993 by Guilleminault et al.' several
studies on the clinical features of this syndrome have been re-
ported.”* Nevertheless, the question of whether UARS is a dis-
tinct disease or a prodrome of obstructive sleep apnea syn-
drome (OSAS) is still a matter of debate.
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Some studies have investigated differences between patients
with UARS and patients with OSAS. An early study found that
patients with UARS complain more frequently of chronic in-
somnia and daytime sleepiness or fatigue than patients with
OSAS, although respiratory abnormalities are more severe in
OSAS patients than UARS patients.” Other studies suggested
that patients with UARS and OSAS differ in their presenting
symptoms; the symptoms of UARS closely resemble those of
the functional somatic syndromes.*° In addition, evidence
suggests that patients with UARS are more impaired in their
daily functioning and psychomotor performance than patients
with OSAS”

A few studies have suggested that patients with UARS have
personal characteristics that differ from patients with OSAS.
Guilleminault and colleagues suggested that patients with
UARS have an increased parasympathetic component com-
pared with OSAS patients.*” They also reported that the arous-
al threshold is lower in UARS, and this causes patients to wake
up in response to small increases in respiratory effort.""
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These findings have led us to hypothesize that patients with
UARS have different personality characteristics from patients
with OSAS. Many researchers have observed symptoms of de-
pression and anxiety associated sleep-disordered breathing.'***
Psychiatric assessments of patients with OSAS have also been
reported,””"” and patients with OSAS may have not only de-
pression, but also psychopathological symptoms.'® However,
no study has included psychiatric assessment of patients with
UARS. Thus, the present study objectives were to compare
personality characteristics and psychiatric symptomatology of
UARS patients with those of OSAS patients and to explore
personality characteristics as a possible cause of UARS.

METHODS

Subjects

All patients underwent laboratory-based full-night attended
polysomnography (PSG) at the Sleep Disorder Center of Ko-
rea University Hospital, Seoul, South Korea. The patients were
referred for suspected sleep-disordered breathing, insomnia,
or hypersomnia. All cases were full-night diagnostic studies
and excluded continuous positive airway pressure titration and
split-night studies. A total of 883 diagnostic overnight sleep
studies between January 2008 and September 2013 were eval-
uated. Among them, cases of restless legs syndrome/periodic
limb movement disorders, narcolepsy, REM sleep behavior
disorder and other sleep disorders according to the Interna-
tional Classification of Sleep Disorders, 2nd Edition (ICSD-2)"®
were excluded based on NPSG recording and clinical evalua-
tion. Patients with comorbidity of major psychiatric disorders
[presence of Axis I diagnoses according to the Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition (DSM-
IV)" and mental retardation], neurological disorders includ-
ing stroke or head injury, and major medical disorders or other
conditions that could influence on psychiatric and personality
evaluation were excluded. Cases with incomplete data for the
personality and psychiatric evaluations were also excluded
from the study. This study was approved by the Ethics Com-
mittee of Korea University Medical Center.

Psychiatric measurements

All patients completed a sleep questionnaire that included
the Athens Insomnia Scale (AIS), Pittsburgh Sleep Quality In-
dex (PSQI), and Epworth Sleepiness Scale (ESS). The Athens
Insomnia Scale (AIS) is a self-assessment psychometric instru-
ment designed for quantifying sleep difficulty based on the
ICD-10 criteria.”® It consists of eight items: the first five pertain
to sleep induction, awakenings during the night, final awaken-
ing, total sleep duration, and sleep quality, while the last three
concern well-being, functioning capacity, and sleepiness dur-
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ing the day. Both the entire eight-item scale (AIS-8) and the
brief five-item version (AIS-5), which contains only the first
five items, were utilized in this study.

The Pittsburgh Sleep Quality Index (PSQI) is a self-rated
questionnaire that assesses sleep quality and disturbances over
a 1-month time period.” Nineteen individual items generate
seven component scores: subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep disturbances, use
of sleeping medication, and daytime dysfunction. The sum of
scores for these seven components yields one global score.

The Epworth Sleepiness Scale (ESS) is a simple method for
measuring the general level of daytime sleepiness or sleep pro-
pensity in adults.”>* The ESS is a brief, self-administered ques-
tionnaire that asks the subject to rate on a four-point scale (0-
3) his or her chances of dozing in each of eight specific situations
that are commonly met in daily life (0=would never doze;
3=high chance of dozing). The ESS score is the sum of the eight
item-scores and can range from 0 to 24. It provides a measure-
ment of the subject's average sleep propensity in daily life.

The subjects’ psychiatric symptoms were measured using
Symptom Checklist-90-Revision (SCL-90-R), which is a mul-
tidimensional, self-report symptom inventory developed by
Derogatis et al.**** The SCL-90-R consists of 90 items in total,
which are divided into 9 symptom dimensions: somatization,
obsessive-compulsive, interpersonal sensitivity, depression,
anxiety, hostility, phobic anxiety, paranoid ideation, and psy-
choticism. The study subjects were asked to select from “0O=no
problem” to “4=very serious” to describe the extent of their
symptoms.

For assessment of personality traits, we used the Eysenck
Personality Questionnaire (EPQ) in this study, specifically the
Korean-Version EPQ standardized by Lee and Eysenck.”® The
EPQ contains four-item measures of psychoticism (social-psy-
chopath, solitary, troublesome, cruel, and inhumane traits),
neuroticism (anxious, worrying, moody and frequently de-
pressed), extraversion (sociable, craves excitement, carefree,
and optimistic), and lie (social desirability).”-*®

Evaluation of sleep-disordered breathing

PSG was performed using a montage of 4-lead electroen-
cephalography (EEG), electrocardiography, 2-lead electro-oc-
ulography, submental electromyography (EMG), bilateral an-
terior tibialis EMG, fingertip pulse oximetry, snore sensor,
nasal and oral airflow, and chest and abdominal movement;
airflow through the nose was measured with a nasal pressure
transducer and thermistor. All parameters were recorded with
Somnologica software and Embla S700/A10 (Embla System,
Broomfield, CO, USA) and were scored initially by a certified
technician and then reviewed by two doctors. Sleep architec-
ture was scored in 30-s epochs, and sleep staging was per-



formed according to the recommended AASM guidelines.””
Respiratory effort-related arousal (RERA) were defined as a
sequence of breaths lasting at least 10 seconds characterized by
increasing respiratory effort or flattening of the nasal pressure
waveform leading to arousal when it does not meet the criteria
for apnea or hyponea. In this study, the clinical diagnosis of
UARS was established by 1) an apnea/hypopnea index (AHI)
of <10/h; 2) demonstration of flow limitation and increased
respiratory efforts with arousal (RERA index >AHI); and 3)
the existence of excessive daytime somnolence (ESS >7). The
diagnosis of OSAS was established by an AHI >10/h.

Although there is some controversy on the diagnostic crite-
ria for UARS, we consider an AHI of <10/hr as a criterion of
UARS in accordance with previous studies. One reason we
applied this criterion is that Asians exhibit more craniofacial
bony restriction known to induce OSAS.**** When OSAS is
defined by an AHI >5, its prevalence in Korea is estimated too
high (27% and 16% in men and women, respectively), accord-
ing to a previous study.*

In terms of ESS score criteria, we also apply a low cut-off
score of 7. Given cultural differences in lifestyle, inaccuracy of
the ESS based on evidence in previous studies has been sug-
gested.”** The number of people who drive themselves in au-
tomobiles is much smaller in Korea than in Western countries,
especially among women and the elderly. Furthermore, the
floor living lifestyle in Korea and Japan is different from the
lifestyle of sitting in a chair in China and Western countries.
Korean people who have floor living lifestyles usually think
“sitting” in the questionnaire means squatting or kneeling as
well as sitting in a chair. Because dozing when squatting or
kneeling is quite rare, ESS scores tend to be lower than expect-

Table 1. Demographic data of patients with UARS or OSAS

SJ Soetal.

ed in Korea. Therefore, we set the score of 7 as a cut-off score.

Statistical analysis

Statistical analyses were performed with SPSS version 18.0
(SPSS Inc., Chicago, IL, USA). Differences in group character-
istics were analyzed with independent t-tests. To control for
the effect of potentially confounding variables, such as age and
sex, multivariate analysis of covariance (MANCOVA) was
used. The mean scores of sleep questionnaires and psychologi-
cal inventories were compared across the two diagnostic
groups using MANCOVA. The score of each item of the SCL-
90-R and EPQ were the dependent variables, and age and sex
were the covariates used in the MANCOVA. Test results were
considered significant when p<0.05.

RESULTS

Demographic data

In this study, 883 diagnostic full-night diagnostic PSG re-
cords were investigated. Based on our criteria, 88 patients with
UARS and 365 patients with OSAS were identified. The demo-
graphic data of each group of patients with sleep-disordered
breathing are shown in Table 1. The patients with UARS were
significantly younger than the patients with OSAS (p<0.001).
Female patients constituted a significantly larger portion of the
UARS group than the OSAS group (p<0.001). The UARS
group had a significantly lower mean body mass index (BMI)
than the OSAS group (p<0.001).

Sleep questionnaire
The mean ESS, AIS, and PSQI scores of the two groups are

Variables UARS (N=88) OSAS (N=365) p
Age (years) 36.841+13.85 49.52+11.79 <0.001
BMI (kg/m?) 23.51+3.34 26.50+4.12 <0.001
Male/Female (N) 45/43 299/66
Female (%) 48.86 18.08 <0.001

Compared using independent t-tests, with Levene test for equality of variances. BMI: body mass index, OSAS: obstructive sleep apnea syn-

drome, UARS: upper airway resistance syndrome

Table 2. Mean scores of ESS, AlS-8, AIS-5, and PSQI for UARS and OSAS groups

Score Multivariate analysis of variance
Variables
UARS (N=88) OSAS (N=365) F p
ESS 10.20£3.64 6.8014.18 13.14 <0.001
AIS-8 11.22+4.50 8.19+4.63 12.56 <0.001
AIS-5 6.08+3.63 4.57+3.16 12.69 <0.001
PSQI 11.02£4.59 8.02+4.13 18.41 <0.001

Obtained by multivariate analysis of covariance controlling for age and sex as covariates. AIS: Athens Insomnia Scale, ESS: Epworth Sleepi-
ness Scale, OSAS: obstructive sleep apnea syndrome, PSQI: Pittsburgh Sleep Quality Index, UARS: Upper Airway Resistance Syndrome
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Table 3. Polysomnographic data of patients with UARS or OSAS

) Score Multivariate analysis of variance
Variables
UARS (N=88) OSAS (N=365) F p

TIB (min) 446.66£58.53 437.351+55.76 1.48 0.22
TST (min) 388.23+67.39 367.46171.95 8.77 <0.001
SE (%) 86.23£12.92 84.65%16.05 6.08 <0.001
SL (min) 12.00+12.49 10.31+£12.93 6.47 <0.001
RL (min) 110.05£71.03 112.55£73.20 2.77 0.041
Stage 1 (% of TST) 19.77+11.06 33.47%+16.31 25.58 <0.001
Stage 2 (% of TST) 50.07£11.67 41.64£36.26 1.70 0.166
Stage 3 (% of TST) 12.11£9.59 10.63£27.07 3.24 0.022
REM (% of TST) 18.03£7.26 17.40£6.41 0.70 0.552
Total arousal index 19.85%9.10 37.57+17.03 33.62 <0.001
AHI (n/h TST) 2.10£2.04 34.09+21.97 64.80 <0.001
FLAI (n/h TST) 4.36%+3.59 4.29+5.61 0.60 0.617

Obtained by multivariate analysis of covariance controlling for age and sex as covariates. AHI: Apnea-Hypopnea Index, FLAI: Flow Limita-
tion with Arousals Index, OSAS: obstructive sleep apnea syndrome, RL: REM latency, SE: sleep efficiency, SL: sleep latency, TIB: time in bed,

TST: total sleep time, UARS: upper airway resistance syndrome

Table 4. Mean SCL-90-R scores of UARS and OSAS groups

Variables Score Multivariate analysis of variance
UARS (N=88) OSAS (N=365) F P
Somatization 51.53%£10.28 48.04%8.86 3.46 0.016
Obsessive-compulsiveness 54.19+12.98 44471892 22.62 <0.001
Interpersonal sensitivity 52.34%12.92 44.34+8.64 21.39 <0.001
Depression 53.50£13.30 44.43+8.63 19.47 <0.001
Anxiety 51.06£11.47 45.45%8.42 8.77 <0.001
Hostility 51.61£12.19 45.43£8.02 13.81 <0.001
Phobic anxiety 50.24£11.59 46.74£8.58 7.05 <0.001
Paranoid ideation 49.90£12.05 43.4718.11 13.35 <0.001
Psychoticism 51.54%11.63 45.7417.81 12.09 <0.001
GSI 52.49%12.25 44.37%8.78 16.89 <0.001
PSDI 52.90%11.01 47.52%9.33 7.00 <0.001
PST 51.83%£11.60 43.85%+11.09 12.15 <0.001

Obtained by multivariate analysis of covariance controlling for age and sex as covariates. GSI: Global Severity Index, OSAS: obstructive sleep
apnea syndrome, PSDI: Positive Symptom Distress Index, PST: positive symptom total, SCL-90-R: Symptom Checklist-90-Revision, UARS:

upper airway resistance syndrome

presented in Table 2. The ESS scores for UARS and OSAS were
10.2 and 6.8 (p<0.001), respectively. AIS and PSQI mean
scores were significantly higher in the UARS group than in the
OSAS group (p<0.001).

Polysomnographic features

Table 3 summarizes the various PSG measures. Several
polysomnographic variables were significantly different be-
tween the UARS and OSAS patients. Patients with UARS had
higher mean total sleep time, sleep latency, NREM 3, and sleep
efficiency. The total arousal index (p<0.001) was lower in
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UARS patients on average than in OSAS patients (19.85+9.10
versus 37.57+17.03, p<0.001).

Symptom Checklist-90-Revision

The mean SCL-90-R scores of the two groups are presented
in Table 4. The mean scores on somatization (p=0.016), obses-
sive-compulsiveness, interpersonal sensitivity, depression,
anxiety, hostility, phobic anxiety, paranoid ideation, psychoti-
cism, global severity index, positive symptom distress index,
and positive symptom total (all p<0.001) for the UARS group
were significantly higher than for the OSAS group.



Table 5. Mean EPQ subscale scores of UARS and OSAS groups

SJ Soetal.

Score Multivariate analysis of variance
Variables
UARS (N=88) OSAS (N=365) F p
Extroversion/introversion 9.35£5.04 10.74£4.66 4.19 0.006
Lie 10.0614.48 12.2314.02 46.72 <0.001
Psychoticism 2.9712.37 2.14£1.76 491 0.002
Neuroticism 16.57+4.46 13.10+4.89 10.39 <0.001

Obtained by multivariate analysis of covariance controlling for age and sex as covariates. EPQ: Eysencks Personality Questionnaire, OSAS:
obstructive sleep apnea syndrome, UARS: upper airway resistance syndrome

Eysenck personality questionnaire

The mean EPQ scores of the two groups are presented in
Table 5. The mean score of extroversion/introversion was sig-
nificantly lower in the UARS group than the OSAS group
(p=0.006). The mean score of the lie scale for the UARS group
was significantly higher than for the OSAS group (p<0.001).
The mean score of psychoticism was significantly higher in the
UARS group than the OSAS group (p=0.002). The mean score
of neuroticism for the UARS group was significantly higher
than for the OSAS group (p<0.001).

DISCUSSION

To compare personality characteristics and psychiatric
symptomatology of the UARS group with those of the OSAS
group, we analyzed clinical features, SCL-90-R scores, and
EPQ scores, controlling for age and gender. Patients with
UARS were significantly younger than patients with OSAS on
average, and the UARS group had a higher proportion of fe-
males than the OSAS group. These findings are consistent with
previous studies of UARS patients."*'" Patients with UARS had
lower BMI than patients with OSAS, on average, which was
also consistent with previous studies.*’

Concerning insomnia, subjective quality of sleep and exces-
sive daytime sleepiness, we found that patients with UARS
scored significantly higher on average than those with OSAS
on AIS, PSQI and ESS. This finding suggests that UARS pa-
tients perceive the quality of their sleep as being worse than
OSAS patients do, and they are more likely to complain of in-
somnia and excessive daytime sleepiness.

Furthermore, comparing the subjective symptoms assessed
by SCL-90-R between the two groups, UARS patients scored
significantly higher on average than OSAS patients on somati-
zation, obsessive-compulsiveness, interpersonal sensitivity, de-
pression, anxiety, hostility, phobic anxiety, paranoid ideation,
psychoticism, global severity index, positive symptoms distress
index, and positive symptoms total. These results suggest that
UARS patients suffer from depression, anxiety, and sensitivity.
Therefore, patients with UARS are likely to complain of so-
matic symptoms and perceive the quality of their sleep as be-

ing worse than OSAS patients.

Nevertheless, none of the PSG findings were able to explain
the worse quality of sleep experienced by UARS patients com-
pared to OSAS patients. Patients with UARS had significantly
longer total sleep time and higher sleep efficiency than patients
with OSAS. In addition, the UARS group had a markedly low-
er mean total arousal index than the OSAS group. These find-
ings suggest that sleep quality evaluated by PSG of patients
with UARS tends to be better than that of patients with OSAS.

To explain the discrepancy between objective PSG findings
and subjective symptomatology, we hypothesize that UARS
patients have different personality characteristics from OSAS
patients. The EPQ, an instrument for assessing personality de-
vised by Hans Jiirgen Eysenck, was used for this purpose in
this study. EysencK’s personality theory is based primarily on
physiology and genetics. Although he considered learned hab-
its of great importance, he considered personality differences,
called temperament, as growing out of individuals™ genetic in-
heritance. Temperament is that aspect of our personalities that
is genetically based, inborn, and there from birth or even be-
fore.

Results from the EPQ temperament assessment showed that
patients with UARS displayed lower scores on the extroversion
scale than patients with OSAS, indicating that UARS patients
tended to be introverted, pessimistic, and unsociable. UARS
patients also had lower scores on the lie scale, suggesting that
they tended to show their symptoms and severely complain,
given that the lie scale reflects efforts toward social desirability
and dissimulation. Patients with UARS scored significantly
higher on the psychoticism scale, suggesting that they tended
to be more solitary, troublesome, and hostile. Finally, the
UARS group had a higher mean score for neuroticism than
the OSAS group. Thus, patients with UARS can easily become
anxious, moody, and depressed, leading to the results found
with SCL-90-R in UARS patients.

In conclusion, the results of this study confirm our impres-
sion that UARS patients differ from OSAS patients in person-
ality characteristics. Patients with UARS tend to be introverted,
neurotic, and are likely to experience anxiety, sensitivity, and
somatization. These findings suggest that patients in this group
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are likely to take their symptoms seriously and respond ner-
vously. Recently, several studies have found that patients with
UARS present with chronic insomnia, excessive daytime sleepi-
ness, fatigue, and multiple somatic symptoms more frequently
than do patients with OSAS.** The results of the present study
may explain why UARS patients complain more frequently of
somatic and subjective symptoms, although patients with
UARS have a less severe breathing disorder than patients with
OSAS.

Guilleminault et al.' defined UARS as the combination of a
clinical complaint (daytime sleepiness) with demonstrations of
flow limitation and increased respiratory efforts with arousal
They suggested that UARS consists of transient, repetitive
arousals that are linked to increased respiratory effort and lead
to sleep fragmentation. Thus, they regarded this syndrome as
sleep-disordered breathing. Our findings, however, may sug-
gest that upper airway resistance and resulting arousals alone
are not sufficient to explain this syndrome. Because UARS
subjects are sensitive and neurotic in temperament, this may
lead them to have frequent arousals in response to slight in-
creases in respiratory effort. That is, UARS may not be simply
sleep-disordered breathing; this syndrome may be an overlap-
ping syndrome of comorbid psychiatric susceptibility along
with increased respiratory effort.

In this study, we demonstrate that UARS differs from OSAS
in the patients’ personality characteristics. Strengths of this
study include its relatively large sample size and the advantage
that the evaluations took place at one sleep center. Moreover,
this is the first in-depth study to investigate the personality
characteristics of UARS patients.

There were several limitations in this study. One, we did not
compare the two types of sleep-disordered breathing with nor-
mal controls. Also, the study subjects were patients who visited
a university hospital sleep center for sleep-related symptoms,
which may limit the generalizability of the study findings. An-
other limitation is that esophageal pressure (Pes) monitoring
was not performed during PSG. Additionally, the EPQ results
may not only reflect the premorbid personality, but may also
be affected by current psychiatric symptoms. However, the
EPQ was devised to evaluate the genetically based tempera-
ment. Finally, the fact that structured interviews for personali-
ty were not conducted is another limitation.

In summary, our findings suggest that patients with UARS
are more likely to have neurotic personalities and tend to be
more anxious and sensitive than patients with OSAS. UARS
patients tend to perceive their subjective quality of sleep as be-
ing worse than OSAS patients do, although respiratory abnor-
mality is not as severe as that observed in OSAS. Further in-
vestigations are warranted to support and expand the results of
this study, preferably with larger samples.
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