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Abstract

In 1164 patients suspected of sleep apnea syndrome (SAS), the polysomnography confirmed SAS in 58.6%. The range-order
analysis of their complaints evidenced that the average number of complaints was 3.7 and the more frequent complaints were
placed earlier in the complaints list. According to their mean scores, there were four complaints places: 1) snoring; 2) insomnia,
breathing arrest, gasping and excessive daytime somnolence (EDS); 3) headaches and nausea-vomiting, and 4) memory
trouble and erectile dysfunctions. The total number of complaints was significantly correlated with both the apnea index and
oxygen desaturation. Snoring, breathing arrest and total number of complaints were higher in patients with confirmed SAS,
breathing arrest, EDS and insomnia scores in more severe forms of SAS while headache, erectile dysfunctions and nausea-
vomiting scores in central SAS. Such a rank order evaluation of the complaints may be a useful tool for detecting SAS, and for

predicting the SAS type and intensity.

INTRODUCTION

Sleep-related breathing disorders (SRBD) are encountered
in-between 1 and 5% of the general population, snoring
being the first risk factor for developing sleep apnea
syndrome (SAS) (). Untreated SRBD shows an increased
risk of car accidents due to increased daytime somnolence
and premature death due to cardiovascular complications.
Patients with complaints possibly induced by SAS should be
further evaluated since CPAP and other treatment lead to
significant improvement. When is evaluation necessary?
Among all the patients' complaints are those suggesting
SRBD, which requires a further investigation? Loud snoring,
breathing cessation or gasping during sleep observed by
relatives, excessive daytime sleepiness (EDS), headache in
the morning, non-refreshing sleep and nocturnal choking
sensations in obstructive SAS (;,) or EDS or insomnia in

central SAS (,,5,,5) are also well known signs indicating SAS.

Numerous studies analyzed in a various ways their
predictive value for SAS or their power to support a further
sleep investigation (y;,12,13,14015-16)- HOWEVer, no study
performed an analysis of these symptoms according to their
place in the whole list of patients' complaints. That is why,
in the present study we performed a ranked-order analysis
for the predictive value for SAS of the main complaints in a
very large population suspected from SAS, referred to a
sleep center.

MATERIAL AND METHODS
STUDY SUBJECTS

The study was performed on 1164 patients, referred to our
Sleep Center for suspicion of SAS during the last 5 years
(age>18 years - mean age 46.3+11.6y, range 18-81y, 88.7%
male). Inclusion criteria were: age over 18 years, and a
complete and correct completion of a questionnaire detailing
their complaints and personal data.

STUDY DESIGN

We tried to obtain some predictive evaluation from the
patient's rank order complaints. The main assumption was
that a complaint is more intense (more important for the
patient or more disturbing) if it is between the first, and
inverse, if a complaint is less important is between the last.
Therefore, each complaint received a rank power, which was
inverse related to the complaint rank from all the complaints.
If a patient had five complaints and snoring was the first one
recorded, then snoring received a rank power of 5. If it was
the second, its rank power was 4, etc. In this kind of
evaluation, if a patient had a single complaint, i.e. snoring,
the complaint received a rank power of 1 as in the case of a
patient with 8 complaints where the snoring was the last
recorded complaint. To prevent the influence of the
complaint number on this evaluation, we expressed the rank
power in ratio between the complaint rank power and the
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total number of complaints (i.e. if a patient had five
complaints and snoring was the first recorded, then snoring
received a rank power of 5/5=1, if it was the second, its rank
power was 4/5=0.8, etc.). The value varies between O (the
complaint not present) to 1 {the complaint is the first).

METHODS

All the patients were polysomnographycally (PSG)
evaluated for at least one night. A Nikon-Kohden
Neuropolygraph with 18 channels recorded EEG (2-4 leads),
EOG, EMG of the submentalis muscle, EKG, pulse
oxymeter (for evaluation of capillary blood oxygenation),
the oro-nasal airflow, and intercostal EMG for respiratory
effort. Two additional EMG electrodes applied on right and
left tibialis anterior recorded leg movements. Sleep stages
were scored according to the classical accepted criteria (,).
Sleep apnea was considered when the apnea-hypopnea index
(AHI) was greater than 5. AHI<15 was defined as mild,
between 15 and 35 as moderate and >=35 as severe. If more
than 75% from all apnea-hypopnea were obstructive, the
SAS was defined as obstructive (OSAS), if were central, the
SAS was defined as central (CSAS), else the SAS was
considered mixed (MSAS).

ANALYSIS

The data were analyzed by analysis of variance (ANOVA),
followed by Bartlett's test for homogeneity of variance. If
this showed the variance in a sample to differ, a non-
parametric Chi-square equivalent test, the Kruskal-Wallis H
test, was used. The percent values were analyzed by the Chi-
square comparison test. The correlation was evaluated using

the classical Pearson's “r”’ coefficient of correlation. The
statistical analysis was carried out with EPI 5-5.0 software

)
RESULTS

Out of all 1164 referred patients, 58.6% were confirmed as
suffering from SAS. Among them, 81.4% were OSAS,
14.3% MSAS and 4.2% CSAS. According to the intensity,
45.1% were mild, 32.2% moderate and 22.7% severe SAS.
The average number of complaints was 3.7 (range 1 to 8,
median 4). The main complaints, in order of their frequency
are presented in Table 1. A good concordance between the
complaint frequency and its rank order score was detected.
More frequent a complaint, it was placed more former in the
complaints list. The single exception was insomnia (Table
1). According to the frequency, insomnia was the fourth, but
its average rank order score was the third (after snoring and
fatigue) and, according to “without 0” score, the second

place. This signifies that, although less frequent, when
present, is the second after snoring.

Figure 1

Table 1 The frequency and average rank order (RO) score of
the patients complaints (mean A+ SD). The A“without 0A”
score represents the mean of complaint score only in patient
where the complaint was present (the number between
parentheses represents the number of patient with the
complaint present)

Com plaints Frquency Av, RO scom Ly RO score (without 0)
Snofng 96, 3% 340%1 6 35241 471121%
Fatigue 66. 7% 1.33+4]2 206409 (7T
EDS 53.59% 07309 136207 (673
[ssomna 43.4% 1.33&1.7 3.05&1 2 (508)
Breathing amest 38.9% 1.15¢1.7 2961 3(453)
Gasping 25.1% 068E1 3 27211 0{292)
Headaches 15 1% 030408 19740 9(176)
Emctile disease £ 0%0 0,060 4 1L 0&==0_2(70)
Me mory 2.3% 0.02+0.2 1.2740.6 (20)
Napsea+Vomiting [2.2% 003203 1L7311.1 (26}
Other 8. 3% 003107 20911.2(55)

According to “without 0” range order score and to the
median of 4, it could be summarized that, in a population
suspected from SAS, referred to a sleep center, there are four
complaints places according to their average score: Snoring,
with a mean score of about 4; Insomnia, breathing arrest or
gasping, with a mean score of about 3; Headaches, nausea
and vomiting or other, with a mean score of about 2 Memory
troubles and erectile dysfunctions, with a score about 1 or
less. There was a significant correlation between the total
number of complaints the AHI and oxygen desaturation
(Fig.1). More severe the SRBD, more complaints.

Figure 2

Fig. 1. The apnea-hypopnea index (AHI) (bars) and minimal
oxygen desaturation (line) detected during
polysomnographycal recording, according to the number of
complaints.
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The analysis of the complaints rank order score according to
the SAS type and severity revealed that: the snoring,
breathing arrest score and number of complaints were
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significantly higher in patients with confirmed SAS than in
those without; the number of complaints, breathing arrest,
EDS and insomnia were significantly higher in severe forms
of SAS and headache, erectile dysfunctions and
nausea+vomiting were significantly greater in central than in
obstructive SAS (Table 2).

Figure 3

Table 2. The p value of the means complaints scores
comparison according to the presence of SAS, SAS intensity
and type.

Com plaints SAS® SAS type™* SAS intensity™**
Snoring <0 04 ne (0 96) ns (0 29)
Breathing amrest <0001 ns (0.59) <0001

No of complaints <005 Mz (0. 28) <0.02
lesomnn nz(0.21) ns (0.69) <0.05

EDS ms (0.66) Ns (0.22) <0 05
Headache ns [0.73) <0.04 ns (090}
Erctik dysfunctions. ns (0.60) <(.05 ns (0.97)
Napsea+V omiting ns (0.30) <0004 ng (0607
Gasping 0z (0.52) ns(0.61) ns (0.87)
Fatigue ns (0 24) Hs (0.95) ns (0.62)
Memory troubles ns (0.57) Nz (0.42) ns (0.51)
Others ns (0.584) MNe (0.54) ns(0. 21100

*Comparison performed between SAS and non-SAS patients
**Comparison performed between obstructive, central and
mixed SAS

** Comparison performed between mild, moderate and
severe SAS

DISCUSSION

The role of the complaints as predictor of SRBD is well
known and largely analyzes. Our approach was to offer
predictive information on SRBD, using a rank order
evaluation in a large highly significant number of subjects
referred to a sleep center. The incidence of SAS we found in
a population of snorers was of 58.6%. This is very close to
that reported by other studies (52%) {,,). There was a good
concordance between the complaint frequency and its rank.
More frequent complaints occupy closer places to the
beginning, while less frequent, to the end of list. Snoring
was by far the most frequent and had the highest rank order
score (was the first reported complaint in the large majority
of patients).

Our observed incidence of snoring of 96.3% is higher than
59.1% recently reported in a general population (5). This is a
consequence of the fact that we analyzed a “pre-selected”
population, which was sent to our sleep center because of
loud snoring. The single exception was insomnia. In our
analysis, insomnia had a higher score than expected
according its frequency. This fact suggest that, from
subjectively point of view, in a population suspected of SAS,
complaint of insomnia is more important or more disturbing

than other complaints. The significant correlation between
the total number of complaints and the AHI and oxygen
desaturation, we have found, prove that the patients suffering
from more severe SAS have more complaints. According to
the average scores we detected four complaints places
intensity. Snoring occupies the first, fatigue, EDS, insomnia,
breathing arrest or gasping the second; headaches, nausea
and vomiting or other the third, and the memory troubles and
erectile dysfunctions the fourth. Snoring, breathing arrest
and number of complaints were found to be a good predictor
for SAS, and the number of complaints, breathing arrest,
EDS and insomnia for severe forms of SAS. Headache,
erectile dysfunctions and nausea/vomiting were good
predictors for CSAS.

It is considered that loud snoring, interrupted breathing
during sleep, EDS, alteration of personality, headache in the
morning, non-refreshing sleep and nocturnal choking
sensations are signs predicting obstructive SAS ('), but that
symptoms and clinical characteristics are not capable of
identifying persons with increased apnea activity (). Our
analysis not completely confirms this assumption. We
assume that, among all the complaints described in SAS,
some design SAS, some SAS type, while other SAS
intensity. For example snoring cannot be considered as
specific for obstructive SAS but only for SAS, because
frequently is also described in central form of SAS. Daytime
sleepiness and insomnia must be considered only as
predicting the SAS severity, because frequently are
described in other sleep-related diseases. In our population
suspected of SAS we found that patients confirmed as
suffering from SAS, more frequently, put the snoring
complaint on the first places, and this accordingly the SAS
type or intensity. Additionally, more than 75% of patients
with central SAS complained of snoring and the mean score
of snoring did not significantly differ between OSAS and
CSAS. For central SAS we observed other predictors such as
headache, erectile dysfunctions, and nausea+vomiting.

This is in contradiction with some data assuming that in a
SAS suspected population, those confirmed as suffering
from CSAS presented with chief complaints of EDS or
insomnia (*). Pure CSAS is rare, and it is caused by a
heterogeneous group of disorders of central nervous system
characterized by intermittent loss of respiratory drive during
sleep (*). We also have found that only 4.2% from all SAS
patients had CSAS. All the three complaints we found as
predicting CSAS, are signs of central nervous system
diseases. In contrast, we have found that both insomnia and
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EDS scores were higher in more severe forms of SAS, but
did not differ between SAS and non-SAS or between OSAS-
MSAS-CSAS patients. This confirms the association
between insomnia and EDS ('), the frequent night
awakenings being the main cause of the daytime sleepiness.
Daytime sleepiness was shown to be not secondary to
hypoxemia at night but rather to poor quality of sleep and
that is associated with heavy snoring even without
appreciable deterioration of oxygen saturation (). In a
questionnaire investigated population, EDS was also
reported be high in simply snorers not affected by SAS,
suggesting that causes of self-reported EDS other than
SRBD may be common (). These indirectly confirm our
observation. On the other hand, our data may be explained
by the fact that they are not characteristic for SAS, they
being also associated with other diseases.

CONCLUSIONS

In conclusion, our study shows that an analysis of the
complaints rank order performed in a population suspected
of SAS and referred to a sleep center, may give more utile
predictive information about the SAS type and intensity than
a simply analysis of the complaints type themselves. Our
study cannot answer to the question: “What determines the
order of the complaints in the complaint list? We started to
the presumption that the list is exactly the same with that
orally presented by the patient and that the patient selected
his complaints in order of their gravity, the most disturbing
being the first. However, is possible as other factors to be
involved. We take the list from the patient file. There is
possible as in the file, the order to be “pre-selected” by the
physician from the patient complaints according to his own
representation or conception about the complaints
importance for the suspected disease.

Additionally, is also possible as the patient to describe his
signs not in order of their gravity but randomly.
Additionally, the patient sex, age, personal experience or
cultural level may also have some influence. We found for
example that female have a tendency to describe more
complaints (average 3.84 in female vs. 3.67 in male) and to
give more importance to some complaints {insomnia for
example) than to another. Inversely, male complained of
sexual dysfunction (all the sexual dysfunctions were noted
only in male). In an ideal form of rank order study of
complaints, the patient must select the complaint from a list
in which every complaint has the same chance to be
selected. Next studies had to clarify these.

CORRESPONDENCE TO

Dr.Goldstein Richard Zalman Aran Street 1/6 Lod Israel Tel:
972-8-9201384 E-Mail address: rishardg @mail.inter.net.il

References

1. Partinen M. Epidemiology of sleep disorders. In:
Principles and Practice of Sleep Medicine - 2nd edition.
Kryger MH, Roth T, Dement WC Eds. WB Saunders Co.
London, 1994, pp. 437-452.

2. Mendelson WB. Experiences of a sleep disorders center:
1700 patients later. Cleveland ClinJMed 1997-64:46-51.

3. De Backer WA. Central sleep apnoea, pathogenesis and
treatment: an overview and perspective. EurRespir J
1995;8:1372-1383.

4. Rechtschaffen A, Kales A. A manual of standardized
terminology, techniques and scoring system for sleep stages
of human subjects. Brain Information Service; Los Angeles,
1968.

5. Dean J, Dean A, Burton A, Dicker R. Epi Info Version
5.01. Centers for Disease Control. Epidemiology Program
Office. Atlanta, 1990.

6. Faber CE. Subjective symptoms and sleep apnea among
persons referred to a sleep center. A questionnaire survey
(Abstract in English). Ugeskr Laeger 1998; 160;7122-7125.
7. Hillerdal G; Hetta J; Lindholm CE; Hultcrantz E; Boman
G Symptoms in heavy snorers with and without obstructive
sleep apnea. Acta Otolaryngol (Stockh) 19917111:574-581.
8. Zamarron C; Gude F; Otero Y; Alvarez Doba~no JM;
Golpe A; Rodriguez Suarez JR. Symptoms of sleep apnea
syndrome in the general population *Abstract in English).
Arch Broncopneumol 1998;34:245-249

9. Olson LG; King MT; Hensley MJ; Saunders NA. A
community study of snoring and sleep-disordered breathing.
Symptoms. Am J Respir Crit Care Med 1995;152:707-710.
10. Abisheganaden J, Chan CC, Chee CB, Yap JC, Poh SC,
Wang YT, Cheong TH. The obstructive sleep apnoea
syndrome-experience of a referral centre. Singapore Med J
1998;39:341-346.

11. Viner S, Szalai MP, Hoffstein V. Are history and
physical examination a good screening test for sleep apnea?
Ann Intern Med 1991 ;115:156-159.

12. Hoffstein V, Szalai MP. Predictive value of clinical
features in diagnosing obstructive sleep apnea. Sleep
1993;16;118-122.

13. Rauscher H, Popp W, Zwick H. Model for investigating
snorers with suspected sleep apnea. Thorax
1993;48:275-279.

14. Pouliot Z, Peters M, Neufeld H, Kryger MH Using self-
reported questionnaire data to prioritize OSA patients for
polysomnqgraphy. Sleep 1997 ;20:232-236.

15. Ploch T, Kemeny C, Gilbert G, Cassel W, Peter JH
Significance of a screening questionnaire for diagnosis of
sleep apnea. Pneumologie 1993 ;47 Suppl 1:108-111.

16. Maislin G, Pack Al, Kribbs NB, Smith PL, Schwartz
AR, Kline LR, Schwab RJ, Dinges DF A survey screen
forprediction of apnea. Sleep 1995 ;18:158-166.

17. Guilleminault C. Clinical features and evaluation of
obstructive sleep apnea. In: Principles and Practice of Sleep
Medicine - 2nd edition. Kryger MH, Roth T Dement WC
Eds. WB Saunders Co. London, 1994, pp. 657-677.

18. White D. Central sleep apnea. In: Principles and Practice
of Sleep Medicine - 2nd edition. Kryger MH, Roth T,
Dement WC Eds. WB Saunders Co. London, 1994, pp.
630-641.

40f5



A Rank Order Evaluation Of Complaints In Patients Suspected Of Sleep Apnea Syndrome

Author Information

R. Goldstein
Department of Lung Diseases and Allergy, Assaf Harofeh Medical Center

I. Shpirer
Department of Lung Diseases and Allergy, Assaf Harofeh Medical Center

D. Stav
Department of Lung Diseases and Allergy, Assaf Harofeh Medical Center

J.J.M. Askenasy
Sackler Medical School, University of Tel Aviv

50f5



