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Abstract

Objectives: Sleep apnea syndrome (OSA) is closely associated with obesity and cardiovascular diseases.
OSA disrupts neurocognitive functioning and negatively affects quality of life. Use of a positive airway
pressure (PAP) device remains the gold standard treatment for OSA. We used the Short Form-36 (SF-36)
instrument to measure quality-of-life changes in PAP-treated patients in Turkey.

Materials and Methods: The present study included 67 (52 male) consecutive OSA patients treated with
a PAP device. Each subject underwent overnight full-laboratory polysomnographic examination. The SF-
36 scores of patients given a PAP device were measured before they commenced using the device and 6-18
months later.

Results: Appropriate use of PAP devices improved quality of life as evidenced by improvement on all
parameters of the SF-36 instrument quality-of-life scale (P<o0.05).

Conclusion: We found that PAP therapy significantly improved quality of life. This study is the first in
Turkey to use the SF-36 on this subject.
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Oz

Amag: Uyku apne sendromu obezite ve kardiyovaskiiler hastaliklar ile yakin iligkilidir. Uyku apne
sendromu, ndrokognitif fonksiyonlar: ve yasam kalitesini olumsuz etkiler. Uyku apne sendromunun
tedavisinde positive airway pressure (PAP) cihazlarinin kullanimi halen altin standarttir. Bu ¢calismada
tilkemizde PAP ile tedavi edilen uyku apne sendromu olgularinda kisa form-36 anketi ile yasam
kalitesindeki degisim 6l¢tilmuistir.

Materyal ve Metot: Calisma PAP cihazi ile tedavi edilen 52’si erkek toplam 67 ardisik uyku apne
sendromu hastasi ile yapildi. Biitiin olgulara tiim gece uyku laboratuvarinda polisomnografi yapildi. SF-36
skoru PAP cihazi kullanmadan 6nce ve sonrasindaki 6-18 aylik siire icinde yapildi.

Bulgular: PAP cihazini uygun sekilde kullanan hastalarda SF-36’nin biitiin parametrelerinde diizelme
oldugu saptandi (P<o0,05).

Sonug: Bu ¢alisma PAP tedavisinin yasam kalitesini olumlu yonde etkiledigini gostermistir. Calismamiz
tilkemizde SF-36 ile bu konuda yapilan ilk calismadir.

Anahtar kelimeler: Uyku apne sendromlars, siirekli pozitif havayolu basinci, yasam kalitesi, kisa form 36
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Introduction

Sleep apnea syndrome (OSA) features recurrent episodes of apnea, each of which lasts
for at least 10 s. Apnea is characterized by complete or partial interruption of breathing.
OSA occurs in about 4% of middle-aged males and 2% of middle-aged females.' OSA is
characterized by oxygen desaturation during the respiratory events, increased
sympathetic activity, and peripheral vasoconstriction.> OSA is associated with
deterioration in neurocognitive functioning and increased incidences of stroke and
cardiovascular events.3

OSA is characterized by excessive sleepiness and cognitive-behavioral, respiratory,
cardiac, metabolic, and/or inflammatory disorders secondary to repeated episodes of
upper airway obstruction during sleep.* Moreover, OSA is an independent risk factor for
cardiovascular mortality and morbidity.5 Because of such problems, the life quality of
OSA patients is impaired.®3

Several tools are available to assess the general and disease-specific quality of life of
adults. The Short Form-36 (SF-36) healthcare instrument is a well-known and widely
used generic health-related quality-of-life questionnaire. The SF-36 was developed by
Ware,? and the reliability and validity of the Turkish version of the SF-36 has been
confirmed by Kogyigit et al.”®

Maintenance of continuous positive airway pressure (CPAP) is the most effective
treatment for OSA. In Turkey, CPAP has been shown to improve scores on the Calgary
Sleep Apnea Quality-of-Life (SAQL) index." Elsewhere, CPAP has been shown to
improve scores on the SF-36." In the present study, we explored the effect of PAP
treatment on SF-36 quality-of-life and Epworth Sleepiness Scale (ESS) scores in a
Turkish population.

Materials and Methods

This study was performed prospectively between January 2013 and June 2014. We
recruited 67 adult (>18 years) OSA patients treated with PAP devices. The original
sample of 182 patients was advised to use PAP instruments during the duration of the
study. Of these, 44 (24.17%) did not use the device for various reasons. Of the remaining
142 patients, 75 were excluded because they did not wish to participate in the study.
Before using the device, the 67 included patients completed the SF-36 questionnaire and
face-to-face interviews. The study was approved by Adana Numune Training and
Research Hospital’s ethics committee. Also, the English in this document has been
checked by at least two professional editors, both native speakers of English. For a
certificate, please see: http://www.textcheck.com/certificate/c62Fg4.

All subjects underwent an endoscopic ear, nose, and throat (ENT) examination by a
specialist before a PAP device was supplied. PAP titration was performed for patients
who had no obstacle evident on ENT examination, did not have central sleep apnea
syndrome, and did not have severe chronic obstructive pulmonary disease. PAP devices
were also given to patients with the above conditions. Priority was given to the use of a
nasal mask during titration, but we tested an oronasal mask if patient compliance was a
problem. The sleep laboratory had several types of masks (both nasal and oronasal)
available, and the mask preferred by each subject was selected. If a subject could not
tolerate the automatic positive airway pressure (aPAP) delivered by the PAP device
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during titration, a bi-level positive airway pressure (BPAP) device was provided if
patient distress persisted. Subjects with sleep apnea syndrome were scheduled for 1- and
6-month check-ups. We recorded ESS and SF-36 scores before any PAP device was given
to the subjects. On the ESS scale, a score >10 was considered to indicate increased
daytime sleepiness.’

Table 1. Demographic characteristics of the participants and knowledge on their PAP

devices.

Age 49.39+10.19
Gender
male n=51(76.12%)
female n=16(23.88%)
Smoking status(%)
nonsmoker n=41(61.19%)
smoker n=21(31.34%)
exsmoker n=5(7.46%)
Education(%)
illiterate n=2(2.98%)
Primary school n=31(46.26%)
High school n=22(32.83%)

University and upper
Alcohol consumption(%)

n=12(17.91%)

Yes n=9(13.43%)

No n=58(86.57%)
BMI 34.79£5.92
Comorbidities (%) n=22(32.83%)
AHI 61.24+26.17
ODI 60.99+26.3
Time of PAP use (month) 9.30+4.74
Type of PAP (%)

CPAP n=42(62.68%)

aPAP n=4(5.97%)

BPAP n=20(29.85%)

BPAP-ST n=1(1.49%)
Type of mask (%)

Nasal n=32(47.76%)

Oronasal n=35(52.24%)
Humidifier(%)

Yes n=16(23.88%)

No n=51(76.12%)

BMI=Body mass index, AHI= Apnea hypopnea index, ODI= Oxygen desaturation index, PAP= Positive
airway pressure, CPAP= continuous PAP, aPAP= Automatic PAP, BPAP=Bilevel PAP, BPAP-ST= BPAP
Spontaneous Timed

The SF-36 quality-of-life scale was developed in 1992 and contains 36 items including
pain, general health, vitality, social functioning, emotional strength, mental health,
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physical strength, and physical functioning.® The SF-36 was completed twice, before and
after PAP therapy.

All participants underwent E-series polysomnography (PSG) (Compumedics,
Melbourne, Victoria, Australia). PSG modalities included electroencephalography
(EEG), electro-oculography (EOG), submental electromyography, oxygen saturation
measurement using a finger-probe oximeter, assessment of respiratory movements by
chest and abdominal belts, airflow evaluation, electrocardiography (ECG), and
measurement of leg movements by placement of anterolateral electrodes on both tibiae.
Sleep stages and respiratory parameters were scored using the standard criteria of the
American Academy of Sleep Medicine (AASM)."# Based on those guidelines, a
respiratory event was scored as an apnea if the peak signal excursion dropped by =90%
of baseline, the duration of that drop was =10 s, and the amplitude reduction during
>90% of the event met the recommended criteria for apnea. A respiratory event was
scored as a hypopnea if the airflow fell to <30% of the baseline level (measured in the
nose) for =10 s, if it was associated with <4% oxygen desaturation, and if such features
persisted for >90% of the duration of the event. The apnea/hypopnea index (AHI) was
calculated as the total number of obstructive apneas + hypopneas/hour of sleep time.
Sleep stage scoring was performed using PSG Profusion 3 software in 30-s epochs, and
the data were certified by a registered PSG technologist (these are the recommended
AASM criteria."

All analyses were performed using SPSS software version 18.0 (SPSS for Windows 18.0,
Chicago, IL, USA). We used independent-samples t-test to compare the means of
various subgroups.

Results

We included 67 subjects, 51 of whom were male. Of these, five (7.46%) had moderate
OSA and one (1.49%) mild OSA. The demographic characteristics of the patients and
the devices they were given are shown in Table 1. The most common comorbid diseases
were; hypertension (HT; 18 patients, 26.87%), chronic heart disease (15, 22.39%), and
diabetes mellitus (12, 17.91%).

Prior to treatment, the median ESS score was 12 (min:o max:24), and it fell to o (min:o
max:13) after treatment (P<o0.001). All parameters of the SF-36 improved after treatment
(Table 2).

Discussion

Our study showed that PAP devices improved both the quality-of-life and ESS scores of
sleep apnea patients. This is the first study in Turkey to evaluate the effect of PAP
therapy using the SF-36.

Patients with moderate and severe OSA should be treated, as OSA is both an
independent risk factor for a variety of diseases and negatively affects quality of life.°
CPAP is the gold standard treatment for OSA.’5 If OSA and impaired neurocognitive
functioning remain untreated, the incidence of stroke and cardiovascular events
increases.> ¢ Like other sleep-related respiratory disorders, OSA is also known to impair
quality of life.’®

CPAP therapy is most often used to treat OSA. Those who do not use CPAP therapy are
at higher risk of mortality than those who do.”” However, the compliance rates of
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patients using CPAP devices vary. Fidan et al. reported a compliance rate of 52.9%, and
one review suggested that compliance rates were 46-85%.">'8

The choice of mask influences compliance.” Andrade et al. concluded that oronasal
masks compromise treatment adherence and effectiveness in OSA patients.” Koyuncu
et al. showed that, when OSA patients were educated about their disease and the CPAP
device, positive effects were evident on the SF-36.°

The use of a humidifier in conjunction with a CPAP device may increase compliance.*
We did not routinely recommend a humidifier to our subjects, but a humidifier may be
useful for those who complain of throat dryness during follow up. Only 23.88% of our
subjects used a humidifier.

Table 2. Comparison before and after using the PAP device and SF- 36 scores

Before CPAP After CPAP | ¢ p
Bodily Pain 61(12-100) 84(36-100) -3.797 0.027*
General Health 32(5-70) 77(47-97) -14.432 0.030*
Vitality 50 (15-90) 70(35-100) -5.504 0.049*
Social Functioning | 75(12.5-100) 100(37.5-100) -6.297 0.039*
Role, Emotional 33.33(0-100) 66.66(0-100) -7.905 0.038*
Mental health 68(12-92) 80(32-100) -4.015 0.035%
Role, Physical 25(0-75) 100(50-100) -17.993 0.018*
Physical Functioning | 60(5-100) 80(30-100) -4.136 0.020*

CPAP= Continuous positive airway pressure. Values are given as median(min-max)
* significant values (<0,05)

Yurtlu et al. showed that CPAP therapy improved scores on the Calgary sleep apnea
quality-of-life index and the ESS." In a randomised controlled study, Siccoli et al.
showed that CPAP therapy improved all SF-36 parameters except pain, physical
strength, and physical functioning.”? In the present study, the mean oxygen desaturation
index was 42/h, and all patients underwent only CPAP therapy. Similarly, in such
patients, Antic et al. showed that physical and emotional parameters improved.>

We found significant improvements in all SF-36 items. After 1 month of PAP therapy,
patients were recalled and titrated again if any problem was evident. Ultimately,
treatment with a PAP device significantly improved SF36 scores.

Our hospital is located outside of the nearest city and serves the surrounding provinces.
Therefore, despite the fact that we gave PAP devices to numerous patients (including
those who refused to participate in the study), the number of patients from other
regions was limited.

In conclusion, this is the first study in Turkey to evaluate whether a PAP device
improved the SF-36-measured quality of life. We found that PAP therapy significantly
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improved quality of life. During follow-up, subjects were allowed to change their masks.
We believe that quality of life improves more when preferences for other devices, such as
aPAP and BPAP, are respected and when repeated titration of PAP is performed.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Young T, Palta M, Dempsey J, Skatrud J, Weber S, Badr S. The occurrence of sleep-disordered
breathing among middle-aged adults. N Engl ] Med 1993;328(17):1230-5.

Somers VK, Dyken ME, Clary MP, Abboud FM. Sympathetic neural mechanisms in obstructive
sleep apnea. J Clin Invest 1995;96(4):1897-904.

Shafazand S. Perioperative management of obstructive sleep apnea: ready for prime time? Cleve
Clin ] Med 2009;76:4:98-103.

Somers VK, White DP, Amin R, et al. Sleep apnea and cardiovascular disease: an American Heart
Association/American College of Cardiology Foundation Scientific Statement from the American
Heart Association Council for High Blood Pressure Research Professional Education Committee,
Council on Clinical Cardiology, Stroke Council, and Council on Cardiovascular Nursing. ] Am
Coll Cardiol 2008;52(8):686-717.

Bradley TD, Floras JS. Obstructive sleep apnoea and its cardiovascular consequences. The Lancet
2009;373(9657):82-93.

Flemons WW, Tsai W. Quality of life consequences of sleep-disordered breathing. ] Allergy Clin
Immunol 1997;99(2):750-6.

Baldwin CM, Griffith KA, Nieto FJ, O'Connor GT, Walsleben JA, Redline S. The association of
sleep-disordered breathing and sleep symptoms with quality of life in the Sleep Heart Health
Study. Sleep 2001;24(1):96-105.

Karkoulias K, Lykouras D, Sampsonas F, et al. The impact of obstructive sleep apnea syndrome
severity on physical performance and mental health. The use of SF-36 questionnaire in sleep
apnea. Eur Rev Med Pharmacol Sci 2013;17(4):531-6.

Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. Conceptual
framework and item selection. Med Care 1992;30(6):473-83.

Kocyigit H, Aydemir O, Fisek G, Olmez N, Memis A. Validity and reliability of Turkish version of
Short form 36: A study of a patients with romatoid disorder. ] Drug Ther 1999;12:102-6.

Yurtlu S, Sariman N, Levent E, Soylu AC, Alparslan S, Saygi A. Short-term positive airway pressure
therapy response in obstructive sleep apnea patients: impact of treatment on the quality of life.
Tuberk toraks 2012;60(4):327-35.

Siccoli MM, Pepperell JC, Kohler M, Craig SE, Davies R], Stradling JR. Effects of continuous
positive airway pressure on quality of life in patients with moderate to severe obstructive sleep
apnea: data from a randomized controlled trial. Sleep 2008;31(11):1551-8.

Johns MW. A new method for measuring daytime sleepiness: the Epworth sleepiness scale. Sleep
1991;14(6):540-5.

Iber C, Ancoli-Israel S, Chesson AL, Quan SF. The AASM manual for the scoring of sleep and
associated events: rules, terminology and technical specifications. Westchester, IL: American
Academy of Sleep Medicine; 2007.

Loube DI, Gay PC, Strohl KP, Pack Al, White DP, Collop NA. Indications for positive airway
pressure treatment of adult obstructive sleep apnea patients: a consensus statement. Chest
1999;115(3):863-6.

Fidan F, Unlu M, Sezer M, Gecici O, Kara Z. Compliance to CPAP treatment and effects of
treatment on anxiety and depression in patients with obstructive sleep apnea syndrome. Tuberk
toraks 2007;55(3):271-7.

Campos-Rodriguez F, Pena-Grinan N, Reyes-Nunez N, et al. Mortality in obstructive sleep apnea-
hypopnea patients treated with positive airway pressure. Chest 2005;128(2):624-33.

Wozniak DR, Lasserson TJ, Smith I. Educational, supportive and behavioural interventions to
improve usage of continuous positive airway pressure machines in adults with obstructive sleep
apnoea. Cochrane Database Syst Rev 2014;1:CD007736.

Andrade RG, Piccin VS, Nascimento JA, Viana FM, Genta PR, Lorenzi-Filho G. Impact of the type
of mask on the effectiveness of and adherence to continuous positive airway pressure treatment
for obstructive sleep apnea. J Bras Pneumol 2014;40(6):658-68.

Kiraz et al. Ankara Med J, Vol. 16, Num. 4, 2016

352



Effect of Positive Airway Pressure Treatment on the Quality-of-Life of Patients with Sleep Apnea
Syndrome

20. Koyuncu T. Giinay E US, Akar O, Ulu S, Unlii M. The Impact of Continuous Positive Airway
Pressure (CPAP) Training on the Compliance of Device Usage and Quality of Life in Patients with
Obstructive Sleep Apnea Syndrome. Solunum Hastaliklar1 2013;24:58-63.

21. Massie CA, Hart RW, Peralez K, Richards GN. Effects of humidification on nasal symptoms and
compliance in sleep apnea patients using continuous positive airway pressure. Chest
1999;116(2):403-8.

22. Antic NA, Catcheside P, Buchan C, et al. The effect of CPAP in normalizing daytime sleepiness,
quality of life, and neurocognitive function in patients with moderate to severe OSA. Sleep

2011;34(1)111-9.

Kiraz et al. Ankara Med J, Vol. 16, Num. 4, 2016

353



