
i 
 

   

Risk of Obstructive Sleep Apnea in Patients with Repaired or Palliated 

Congenital Heart Disease 

 

Master of Public Health Integrating Experience Project 

Utilizing Professional Publication Framework 

by 

Tatevik Hovakimyan, MD, MPH candidate 

 

 

 

Advising team:  

Lusine Abrahamyan, MD, MPH, PhD 

Ani Eloyan, PhD 

 

 

 

Gerald and Patricia Turpanjian School of Public Health 

American University of Armenia 

Yerevan, Armenia 

2017 

 



ii 
 

Table of Contents 

1. Introduction ............................................................................................................................................... 1 

1.1 Burden of congenital heart defects ...................................................................................................... 1 

1.2 Types of CHD ..................................................................................................................................... 1 

1.3 Fontan palliation ................................................................................................................................. 2 

1.4 Repair of TOF ..................................................................................................................................... 5 

1.5. Obstructive sleep apnea ..................................................................................................................... 5 

1.6 Screening for OSA .............................................................................................................................. 6 

1.7. OSA and CHD ................................................................................................................................... 8 

1.8 Situation in Armenia ........................................................................................................................... 9 

1.9 Study aim and objectives .................................................................................................................. 10 

2. Methods .................................................................................................................................................. 10 

2.1 Study design ...................................................................................................................................... 10 

2.2 Study setting and population ............................................................................................................. 11 

2.3 Data collection strategies .................................................................................................................. 13 

2.3.1 Data collection instruments ........................................................................................................ 13 

2.3.2 Data collection procedures ......................................................................................................... 15 

2.4 Sample size considerations ............................................................................................................... 15 

2.5 Study variables .................................................................................................................................. 16 

2.6 Ethical considerations ....................................................................................................................... 17 

2.7 Statistical analysis ............................................................................................................................. 17 

3. Results ..................................................................................................................................................... 17 

3.1 Administrative results ....................................................................................................................... 17 

3.2 Descriptive statistics ......................................................................................................................... 18 

3.3 Risk of OSA ...................................................................................................................................... 19 

3.4 Testing for confounding .................................................................................................................... 20 

3.5 Conditional multivariable logistic regression analysis ..................................................................... 20 

4. Discussion ............................................................................................................................................... 21 

5. References ............................................................................................................................................... 27 

6. Tables and Figures .................................................................................................................................. 33 

Table1. Descriptive characteristics of study participants ........................................................................ 33 



iii 
 

Table 2. Risk of OSA in participants with Fontan palliation and structurally normal heart ................... 36 

Table 3. Risk of OSA in participants with Fontan palliation and TOF repair ........................................ 38 

Table 4.Risk of OSA in participants with CHD repair and structurally normal heart ............................ 40 

Table 5a. Comparison of age, BMI and NYHA functional class in participants with Fontan palliation 

and structurally normal heart .................................................................................................................. 42 

Table 5b. Comparison of age, BMI and NYHA functional class in participants with high and low risk 

of OSA .................................................................................................................................................... 43 

Table 6. Multivariable logistic regression of the probability of OSA ..................................................... 44 

Figure 1. Sample size estimation for comparison of two proportions .................................................... 45 

7. Appendices .............................................................................................................................................. 46 

Appendix 1A. Questionnaire for pediatric patients (English version) .................................................... 46 

Appendix 1B. Questionnaire for pediatric patients (Armenian version) ................................................ 51 

Appendix 2A. Questionnaire for adult patients (English version) .......................................................... 58 

Appendix 2B. Questionnaire for adult patients (Armenian version) ...................................................... 64 

Appendix 3. Medical Record Review Form ........................................................................................... 72 

Appendix 4A. Oral Consent form (Englsih version) .............................................................................. 77 

Appendix 4B. Oral Consent form (Armenian version) ........................................................................... 79 

 

 

 

 

 

 

 

 

 

 

 



iv 
 

List of Abbreviations 

AASM            American Academy of Sleep Medicine 

AHI                 Apnea-hypopnea index 

BMI  Body mass index 

BP  Blood pressure 

CHD    Congenital heart disease  

HLHS  Hypoplastic left heart syndrome 

LV   Left ventricle 

LVEF  Left ventricle ejection fraction 

NMMC Nork – Marash Medical Center 

NYHA  New York Heart Association 

OSA  Obstructive sleep apnea 

PM  Portable monitor 

PSG  Polysomnography 

PSQ  Pediatric sleep questionnaire 

SD  Standard deviation 

SVC   Superior vena cava 

TA   Tricuspid atresia 

TOF   Tetralogy of Fallot 

TR  Tricuspid Regurgitation 

 

 

 



v 
 

Acknowledgments 

 

I would like to express my deepest and sincere gratitude to my advisers Lusine Abrahamyan and 

Ani Eloyan for their continuous support, help and responsiveness throughout the thesis writing 

process. You’ve always been there for help, no matter what time or day it was. Without the 

constructive feedback given from you I would not touch the finish line. My very special thanks go 

to Prof. Varduhi Petrosyan, Dean of Gerald and Patricia Turpanjyan School of Public Health, 

for her extraordinary commitment to her work and students. You were never easy on us, but you 

were the best role model to learn for the future. Thank you for being near to me at the moments 

of frustration and supporting in all starts. I am also very thankful to Karen Zohrabyan, pediatric 

cardiologist from NMMC for continuous professional and technical help during the study. Also 

thank you for being very patient as a husband and supporting in every situation. My sincere 

appreciation goes to Ani Manukyan, pediatric cardiologist from NMMC for her continuous and 

principal help in the process of data collection. I am also very much grateful to my classmate 

Samvel Grigoryan, for his support in data entry process. My sincere gratitude extends to Hasmik 

Grigorian, our librarian, who was so much committed in helping the students. I am very grateful 

to Dr. Tigran Khalapyan for his help with great and innovative scientific ideas and Dr. Samson 

Khachatryan for his readiness to explain some aspects of sleep disorders from a specialist’s 

point of view. Many thanks go to my colleagues at workplace for their support during my 

absence at work. I would like to thank all the patients that we contacted, especially those with 

complex heart disease. Despite having serious health conditions, you were very responsive and 

eager to help. Lastly, I would like not to thank, but to say sorry to all my patients for the time 

taken from you. Hopefully, you will benefit from my education.  



vi 
 

 

 

 

 

 

 

To the Reader: 

I Dedicate this Work to my Teacher: 

 Talented Cardiovascular Surgeon, Professional, Adviser and Person 

Dr Hrair (Hagop) Hovaguimian 

I would not be here without meeting you on my way. 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

Abstract 

 

Background: Single ventricle (SV) defects and Tetralogy of Fallot (TOF) represent common 

cyanotic congenital heart defects (CHD). Obstructive sleep apnea (OSA) is a chronic breathing 

disorder linked to worse cardiovascular outcomes.  

 

Aim: The aim of this study was to estimate the risk of OSA in patients with repaired congenital 

heart defects - patients with SV palliation and patients with repaired TOF, and compare it with 

matched controls with structurally normal hearts.   

 

Methods: The study utilized cross-sectional design with three comparison groups: patients with 

Fontan palliation, patients with TOF repair and patients with structurally normal heart, treated at 

a single tertiary center, Nork-Marash Medical Center in Armenia. Patients were surveyed using 

standardized questionnaires for screening of OSA risk (Pediatric Sleep Questionnaire (PSQ) in 

children and STOP-Bang and Berlin questionnaires in adults). Medical charts were accessed to 

extract clinically relevant information. Conditional multivariable logistic regression analyses 

were performed for adjusted analyses.  

 

Results: The study sample included 40 patients with Fontan palliation, 40 age and gender – 

matched patients with TOF repair and 80 age and gender-matched control patients with 

structurally normal heart. The mean age of participants was 16.9±6.1 years in Fontan, 16.7±5.9 

in TOF and 17.2±6.2 in normal heart group (p=0.910). The risk of OSA based on PSQ was high 

in all three groups (31.8%, 39.1% and 34.1% in Fontan, Tetralogy and normal heart groups, 
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respectively, p=0.854). There were no differences in OSA risk measured by STOP-Bang and 

Berlin questionnaires. The prevalence of the high risk of OSA was 27.5% in the Fontan group 

and 22.5% in normal heart group (p=0.546). The New York Heart Association functional class 

was a significant predictor of OSA risk (odds ratio for functional class II/III versus 0/1 = 5.7 

(95% CI 1.3 – 24.8), p = 0.020). 

 

Conclusion: The risk of OSA was high in all study groups compared to reported prevalence in 

other countries, including pediatric patients. There was no difference in risk prevalence of OSA 

between patients with Fontan palliation and structurally normal heart. Future research is needed 

utilizing the reference standard for diagnostic testing of OSA using full-night, sleep laboratory 

polysomnography, to establish the true prevalence of OSA in patients with repaired congenital 

heart disease and in normal general population in Armenia. 
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1. Introduction 

1.1 Burden of congenital heart defects  

Congenital heart defects (CHD) include structural abnormalities of the heart or intrathoracic 

great vessels presenting at birth that have actual or potential functional significance(1). CHD is 

the most common congenital disease accounting for about one-third of all major congenital 

anomalies(2). The incidence of CHD ranged from 6.9 to 9.3 per 1000 live births in 2011 in the 

world with the lowest rate in North America and highest in Asia(3). The prevalence of CHD 

worldwide is estimated to be 5.78 per 1,000 in general population with the highest birth 

prevalence reported in Asia (3;4). There are estimated 2,800 adults per 1 million of population 

living with CHD worldwide(5). Given the current treatment successes and low surgical mortality 

rates the prevalence of CHD is projected to continue growing over time reaching to as high as 1 

in 150 in the USA after a decade(4).   

 

 1.2 Types of CHD 

CHDs can be grouped as left to right shunt lesions, obstructive and regurgitant valvular lesions, 

and cyanotic lesions(6). The period prevalence of different CHDs from 1978 to 2005 was 

estimated to be 68 per 10,000 live births in the US(7). The term “Univentricular heart” 

encompasses a summary of malformations where one of the pumping chambers of heart (left or 

right ventricle) is missing or hypoplastic and is not able to carry out the circulation (8).  These 

malformations include: tricuspid atresia, hypoplastic right heart syndrome, hypoplastic left heart 

syndrome, double inlet ventricle, extreme forms of unbalanced atrioventricular septal defects, 

single ventricle with undefined morphology(4). The most prevalent type is hypoplastic left heart 
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syndrome (HLHS), reported in 2.5 per 10,000 live births during the same period in the USA 

followed by tricuspid atresia (TA) with a period prevalence of 0.6 per 10,000 live births. The 

crude median incidence of HLHS is reported as 2.3 per 10 000 live births (9;10). TA occurs less 

than once in every 10,000 live births and was present as 2.9% of CHD autopsy series(11). The 

prognosis of patients with unrepaired univentricular hearts is very poor(1;9). A series of 83 

unrepaired patients showed that 70% of patients with single left ventricle died before 16 years of 

age(12). The prognosis is even poorer for those with single right ventricle whose survival was 

reported to be 50% at 4 years after diagnosis(12). Given the low survival rates for this diagnosis 

various surgical palliative options have been advanced. A surgical palliative intervention, 

otherwise known as Fontan procedure, is the current standard of care for patients with 

functionally univentricular heart disease who meet a set of clinical eligibility criteria(13). 

 

Tetralogy of Fallot (TOF) represents the most common cyanotic congenital heart defect, 

affecting nearly 0.8 – 2.6 / 1,000 live births(14). It has four main components – pulmonary 

stenosis, large ventricular septal defect, right ventricular hypertrophy and an overriding of 

aorta(6). Most patients with TOF are symptomatic at birth with symptom severity dependent on 

the degree of cyanosis and magnitude of infundibular pulmonary stenosis(6). The prognosis of 

unrepaired TOF patients is also poor: Bertranou et al in 1978 reported that only 30% of TOF 

patients survive to 10 years of age(15). 

 

1.3 Fontan palliation 

Patients with univentricular heart malformations can present with two hemodynamic situations:  

heart defects with or without anatomic obstruction to pulmonary blood flow(5). The decision to 
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go to Fontan pathway is undertaken, when the anatomy and hemodynamics are favorable, 

namely, that the pulmonary arterial pressure is low (mean < 15mmHg), pulmonary vascular 

resistance (PVR) is low, ventricular function is preserved, the heart rhythm is normal and there is 

no significant atrioventricular valve regurgitation.  

 

Fontan palliation represents a group of operations aimed at separating pulmonary and systemic 

circulations in the univentricular heart defects. It aims to direct the blood flow from systemic 

veins directly to the pulmonary artery, without passing to the ventricle. Described by Fontan and 

Baudet in 1971, it was initially applied to treat tricuspid atresia type of complex CHD but later 

was expanded to treat other defects(16). The Fontan procedure can be considered for patients 

with malformed hearts, who have single pumping chamber due to absence of the second chamber 

and/or cardiac valve(13). It is now considered as the final pathway for many anatomical and 

functional single ventricle physiologies (e.g. tricuspid atresia, pulmonary atresia with intact 

ventricular septum, hypoplastic left heart syndrome, double inlet ventricle etc.).  

 

Prior to Fontan procedure the patient may need another palliative surgery to achieve moderation 

in pulmonary blood flow via either restricting the flow or putting aorta-pulmonary shunt to 

increase it(13). This component is very important, because pulmonary hypertension is an 

absolute contraindication for Fontan surgery (i.e., without a pumping chamber it is impossible to 

direct the blood into pulmonary circuit), and the presence of aorta-pulmonary shunts stimulates 

the growth of pulmonary vasculature(8).  
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The modern Fontan procedure connects the superior vena cava (SVC) and inferior vena cava 

(IVC) directly to the pulmonary artery (PA). In the current era the creation of total 

cavopulmonary Fontan circulation is achieved in two stages(13). It allows the patient’s body to 

adapt to new hemodynamics easily and reduces surgical mortality and morbidity(13). The first 

stage is called Hemi-Fontan surgery, and is performed when the patient is 4 to 12 months old, 

and includes a construction of an end-to-site anastomosis between SVC and PA(13). The second 

stage is performed when the patient is 1 to 6 years old and completes the total cavopulmonary 

Fontan circuit by connecting the IVC to PA, using a conduit constructed from a foreign material 

or the lateral wall of the right atrium(13). Thus, the surgeries achieve a circulation which directs 

the blood flow from systemic veins to PA without using the mechanical contractile power of 

right ventricle.  

 

Several types of Fontan operation have been used to connect systemic veins to pulmonary artery 

via bypassing the right heart, including classic atriopulmonary Fontan procedure, Bjork 

Modification, and modern total cavopulmonary connection(17;18). The latter has two types – 

extracardiac conduit and intracardiac lateral tunnel. These procedures direct blood more 

efficiently to the pulmonary arteries and are used more widely. A recent US study among 500 

patients showed that following Fontan operation, actuarial freedom from death or transplantation 

at 20 years was 82.6% with no difference between lateral tunnel and extra-cardiac conduit types 

of Fontan(17;19). Major long-term complications after Fontan procedure include pulmonary 

hypertension, failure of the single ventricle, thromboembolic complications, arrhythmias, sudden 

death and complications linked to the lymphatic system, such as protein losing enteropathy or 

plastic bronchitis(18;20-22). 
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1.4 Repair of TOF 

Patients with TOF undergo a radical repair which includes patch closure of the VSD and 

widening of right ventricular outflow tract and pulmonary valvotomy with or without cutting the 

annulus(6). The radical repair of TOF is being performed about 60 years and results are excellent 

in terms of survival(14). Patient survival is 90% at 30 years after surgery with most patients 

remaining asymptomatic during this period(14). The long-term morbidity of repair of TOF is 

mainly related to complications such as right ventricular functional deterioration, pulmonary 

insufficiency, ventricular arrhythmias and sudden death (23-25).  

 

1.5. Obstructive sleep apnea 

Obstructive sleep apnea (OSA) is a chronic, sleep-related breathing disorder characterized by 

symptoms of snoring, excessive daytime sleepiness and fatigue, nocturia, memory problems, and 

headaches(26). The prevalence of OSA in general adult population was reported to be 3-7% in 

adult men and 2-5% in adult women(27). In pediatric population the estimated prevalence of 

OSA according to different investigations varies between 1-5.7% (28;29).   

 

Based on the 2009 American Academy of Sleep Medicine (AASM) guideline, OSA is diagnosed 

based on a comprehensive clinical evaluation by a qualified sleep specialist. The evaluation 

includes a detailed medical history, physical examination, and a sleep test(26). The sleep test can 

be done either in a sleep laboratory setting using polysomnography (PSG) or at home using 

portable sleep testing monitors (PM). Currently, PSG is the ‘gold standard’ test for OSA, and is 

used to record and calculate the frequency of obstructive events known as apnea-hypopnea index 
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(AHI). AHI is the average total number of apnea and hypopnea events per hour of recorded 

sleep. The AASM defines OSA as ‘‘occurrence of daytime sleepiness, loud snoring, witnessed 

breathing interruptions or awakenings due to gasping or choking in the presence of at least five 

obstructive respiratory events (apneas, hypopneas or respiratory effort related arousals) per hour 

of sleep’’ or 15 or more respiratory related events per hour of sleep in the absence of sleep 

related symptoms(26). 

 

In the literature OSA severity has been defined as mild, moderate and severe by using AHI cut-

offs of ≥5, 15, 30 events/hour respectively(30;31). These cut-offs however cannot be used to 

assess severity of OSA in children because of scarcity of data and population heterogeneity. 

Various levels of AHI cutoffs were used in past pediatric studies to diagnose OSA including AHI 

≥1, >3, ≥5, or ≥10 events/hour(28). 

 

The presence of OSA carries a significant morbidity and mortality burden. OSA is associated 

with an increased risk of developing heart failure, coronary heart disease, atrial fibrillation, 

pulmonary hypertension, stroke and motor vehicle accidents (32-36). There is an established 

mortality risk with untreated sleep disordered breathing, and the risk increases with the severity 

of OSA(37).   

 

1.6 Screening for OSA 

Several questionnaires have been developed in the past to screen and identify adults at high risk 

of OSA. A systematic review by Chung et al in 2009 compared the vast majority of available 

validated instruments for screening of OSA, and suggested the use of STOP or STOP-Bang 
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questionnaires for prediction of OSA risk in surgical patients because of their high 

methodological quality and easiness of use(38). Another review article by El-Sayed et al in 2012 

compared the four most established questionnaires to assess their diagnostic accuracy including 

Berlin, STOP, STOP-Bang and Epworth Sleepiness Scale (ESS) tools(39). The STOP-Bang, 

STOP and Berlin questionnaires had the highest sensitivity to predict OSA (98%, 92% and 95% 

respectively), whereas the specificities were low (26%, 25% and 25%, respectively) for all, 

meaning a high probability of false positive results(39). 

 

A number of questionnaires have been used to screen for sleep disordered breathing (SDB) in 

children. The review article by Lumeng et all (2008) identified the questionnaires used for 

pediatric population two of which have been validated against PSG(28). The first was the 

questionnaire by Bruilette et al which calculates a score to diagnose OSA; it had a reported high 

sensitivity and specificity but could not accurately differentiate between primary snoring and 

OSA; and its sensitivity and specificity in detection of OSA were significantly lower in 

subsequent studies(40;41). The Pediatric Sleep Questionnaire (PSQ) has been developed by 

Chervin et al  and has two subscales: one for estimation of restless leg syndrome and the SRBD 

(sleep related breathing disorders) subscale for prediction of OSA risk(42). The SRBD uses 22 

questions to calculate a summary score ranging from 0 to 1.0 with a cut-off point of 0.33 to 

define OSA. It has been reported that a positive response to at least one-third of 22 questions 

(which represents the cutoff = 0.33) was associated with 85% sensitivity and 87% specificity in 

detection of sleep related breathing disorders(42). Hence, while the sensitivity of this test is 

lower compared to that of the tests for adults reported above, it has higher specificity, i.e. more 

non-OSA patients are identified correctly as non-OSA. If the cutoff number 0.33 is lowered in 
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practice, it will increase the sensitivity of the test and vice versa – the number can be increased to 

ensure high specificity.   

 

1.7. OSA and CHD 

There is an established link between sleep disorders and occurrence of heart failure  or 

pulmonary hypertension in patients (43;44). However, literature is scarce on OSA risk in patients 

with CHD. Perhaps, most cases of OSA go underdiagnosed in such patients because most of 

cardiac symptoms (heart failure, pulmonary hypertension, arrhythmias, etc) are being naturally 

linked to the underlying heart condition. On the other hand, the pressure in superior vena cava 

(SVC) is higher than normal in patients with Fontan repair, which can theoretically contribute to 

development of OSA in these patients(45).   

 

To our knowledge, no study estimated the prevalence of OSA in patients with Fontan circulation. 

A 2009 case series report by Watson et al describes the management of four adult patients with 

Fontan palliation and obstructive sleep apnea(46;47). Theoretically, these patients might be 

predisposed to sleep apnea, due to venous stasis, which is usually present in their superior vena 

cava system. Sleep apnea could itself contribute to development of heart failure and 

dysrhythmias and worsen the quality of life of these patients. Another 2006 case report by 

Watson et al presented a woman with Fontan history and severe OSA, raising the question of 

appropriateness of CPAP therapy in these patients(48). Lastly, Sawada et al in 2008 described 

reversal of pulmonary hypertension in a Fontan candidate who underwent tonsillectomy and thus 

treatment of OSA(49).  
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Overall, there are only few studies that look at the prevalence of OSA in CHD patients. A study 

by Ykeda et al (2009) examined sleep patterns in 14 patients with CHD and discovered that 11 

out of 14 infants with CHD had AHI > 1 compared to only one control group patient(50). The 

authors concluded that there is a need to further investigate the prevalence of OSA in population 

of patients with CHD. A  study by Herold et al (2006) surveyed families of 37 pediatric patients 

with TOF using  the Pediatric Sleep Questionnaire(51). They reported that the prevalence of 

obstructive sleep disordered breathing (SDB) was 38%, which was much higher than the 

described 1-5.7% prevalence in the general pediatric population (28;29).  

 

1.8 Situation in Armenia 

The Nork-Marash Medical Center (NMMC) is a tertiary cardiac hospital in Yerevan Armenia 

established in 1993. This is the only center in Armenia currently treating CHD patients. Over the 

period of 23 years since its establishment there were 60 patients in the center who underwent 

Fontan palliation. One of three types of Fontan operation were done in all of them – intracardiac 

lateral tunnel, extracardiac conduit Fontan and Kawashima operations, all of which represent the 

latest, most efficient modifications of Fontan surgery. Over the same period of time, 459 patients 

were diagnosed with Tetralogy of Fallot from which 420 underwent radical repair of the defect. 

 

Evaluation of sleep disorders is an important area for both pediatric and adult patients with 

corrected CHD (52;53). No prior research has been done in Armenia on this topic. Research 

from other countries is also limited. Increasingly, investigation of sleep disorders is gaining more 

importance for patients with cardiac diseases(54). Therefore, the estimation of the risk of OSA in 
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different subgroups of patients with CHD is important as the early recognition and treatment of 

this condition may improve outcomes in these patients.  

 

1.9 Study aim and objectives 

The project aimed to estimate the risk of OSA in two subgroups of patients with repaired CHD - 

patients with Fontan palliation and patients with TOF repair, and compare this risk with age and 

gender matched controls with structurally normal hearts.   

 

The study primary objective was to compare the risk of OSA between patients with CHD who 

underwent Fontan repair and the control group with structurally normal hearts, after matching for 

age and gender. 

 

The study secondary objectives were: 

1. Estimate the risk of OSA in patients who underwent Fontan palliation; 

2. Estimate the risk of OSA in patients with TOF who underwent radical repair; 

3. Compare the risk of OSA between patients with Fontan palliation and TOF repair; 

4. Compare the risk of OSA between CHD patients (Fontan palliation and TOF repair) and 

patients with structurally normal hearts. 

 

2. Methods 

2.1 Study design 

The study utilized a cross-sectional design with three comparison groups: i) patients with Fontan 

palliation, ii) TOF repair, and iii) those with structurally normal hearts. Justification for this 
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design was that the focus of the study was on the prevalence of risk of OSA, and not incidence or 

any long-term outcomes of surgeries or OSA. This study design was also appealing because of 

its relatively low resource requirements in terms of time and personnel.   

 

2.2 Study setting and population 

The study was conducted among patients in Nork-Marash Medical Center, Yerevan, Armenia. 

The study target population included patients with CHD in Armenia who underwent Fontan 

operation or radical repair of TOF. The study population consisted of the following three groups: 

1. All patients who underwent Fontan operation and are currently under follow-up at Nork-

Marash Medical Center of Armenia;   

2. Age- and gender-matched controls (with Fontan patients) from the population of patients 

who underwent radical repair of TOF and are currently under follow-up at Nork-Marash 

Medical Center of Armenia; 

3. Age- and gender-matched controls (with Fontan patients) with structurally normal heart 

patients referred to NMMC for screening of heart disease. 

 

Study participants were both children/adolescents and young adults in the three groups identified 

above who met the following eligibility criteria:  

 For Fontan repair group, we included patients with functionally univentricular heart 

circulation and history of Fontan repair any time between 1993 and 2016. Patients who 

dropped from the follow-up and patients who do not speak Armenian or English were 

excluded. We established the list of excluded patients via phone calls from the database 

list.  
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 For TOF group, we selected age- and gender-matched controls with diagnosis of TOF and 

a history of radical repair performed between 1993 and 2016. If there was more than one 

patient with repaired TOF who matched by age and gender with Fontan patients, we 

selected the patient with the nearest age at final surgery to the matching Fontan patient. 

For age, we considered the age of the Fontan patient at the time of study data collection. 

We excluded patients who were at the extreme spectrum of TOF diagnosis such as those 

with TOF-pulmonary atresia, TOF-atriovetricular canal defects, and TOF-absent pulmonic 

valve defects.  

 We selected controls with structurally normal hearts matched by age and gender with 

Fontan patients who were referred to NMMC for evaluation of heart disease. The selection 

of controls was done consecutively, starting from January 2015 using NMMC’s pediatric 

and adult clinical databases. Exclusion criteria for this group of patients was the presence 

of any major comorbid condition that increases the risk of OSA such as a history of 

chronic respiratory disease (e.g., asthma, chronic obstructive pulmonary disease, lung 

cancer, cystic fibrosis, occupational lung diseases), neuromuscular disease (e.g., multiple 

sclerosis, muscular dystrophy), congenital genetic syndromes(e.g. Down’s; Turner’s; Di-

George’s, William’s; Velocardiofacial syndrome, Noonan’s; etc.), congenital anomalies of 

upper airways, transient ischemic attack or stroke or an existing diagnosis of other sleep 

disorders. 
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2.3 Data collection strategies 

2.3.1 Data collection instruments 

Data collection consisted of two parts: a telephone survey of patients to screen for the risk of 

OSA and a clinical chart abstraction to extract clinically relevant information. During the 

telephone survey study participants who were less than 18 years old at the time of the call were 

screened for OSA using the Pediatric Sleep Questionnaire (Appendices 1A and 1B)(42) Error! 

Bookmark not defined.. We used a special subscale of the PSQ otherwise known as a Sleep 

Disordered Breathing Subscale (SRBD) which was introduced to one of the parents who acted as 

proxies for their children. PSQ has two subscales – SRDB is for screening for OSA and the other 

subscale is for diagnosing restless leg syndrome. PSQ uses 22 questions and a cut-off point of 

0.33 to define OSA, which means if the patient provides positive answers to at least eight 

questions on PSQ, he/she is at high risk of having OSA.  

 

For adult patients or those who were ≥18 years old at the time of the phone call, we used the 

STOP-Bang questionnaire to assess the risk of OSA (Appendices 2A and 2B). The STOP-Bang 

questionnaire uses 8 questions and defines low, medium, and high risk of OSA accordingly if the 

patient answers positively to 0-2, 3-4 and 5-8 questions(55). For our study, to define a patient at 

risk of OSA by combining the intermediate and high risk patients into the same group, meaning 

that the patient screened positive if he/she answered positively to more than two questions. In 

addition, we used the Berlin sleep questionnaire among study adult patients (Appendices 3A and 

3B). It includes 10 questions related to three categories describing the risk of OSA(56). The 

patient was classified as having high risk of OSA, if he/she scored positively in at least 2 

categories. 
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In addition to sleep questionnaires, we gathered information on social-demographic 

characteristics including current age, gender, weight and height of the patient, as well as 

questions concerning the clinical history and functional status of the patient including the history 

of any major comorbid conditions that were listed in the study exclusion criteria. The functional 

class of heart failure was assessed by using the New York Heart Association (NYHA) 

classification. We also asked participants to evaluate their academic performance compared to 

their peers using a 5-point grading scale from ‘much worse’ to ‘much better’(57). 

 

The study instruments were translated and pretested prior to their use among five pediatric and 

five adult patients who were not part of the study sample. The pretest was done using concurrent 

verbal probing cognitive interview method. As the STOP-Bang questionnaire contains a question 

on neck circumference, during the pretest the interviewer measured the neck circumference of 

the patient and afterwards asked the patient to measure it again to compare the results. Since the 

results were satisfactory, during the actual phone surveys, the interviewer described the exact 

technique of the measurement to the interviewee and then asked the patient/proxy/another family 

member to measure it twice to obtain an accurate estimate. 

 

We developed a medical chart abstraction tool that collected information on social-demographic, 

anatomical, surgical, clinical, echocardiographic, and electrocardiographic characteristics of the 

patients (Appendix 3). The chart abstraction tool was pretested using charts of two adult and two 

pediatric patients who were not part of the study.   
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2.3.2 Data collection procedures 

The list of phone numbers of study participants was obtained from the NMMC pediatric and 

adult clinical databases. All patients with diagnosis of CHD are currently in follow up care at 

NMMC pediatric clinic. Here we also obtained the list of control patients whose age was under 

18 at the time of their visit to the clinic.  

 

First, we identified Fontan patients from the pediatric clinical database and performed phone 

interviews after taking the informed consent either from the parent or the patient themselves. 

After surveying Fontan patients, we had the exact list of the respondents. Then the list of 

repaired TOF patients was obtained from the pediatric database and age- and gender-matched 

controls were selected and surveyed. The list of pediatric control patients was obtained from 

pediatric database and the list of remaining adult controls, whose age is more than 18 years, was 

obtained from NMMC’s adult clinical database. 

 

As part of the consent process for the phone surveys, we asked the participants if they would 

agree that we conduct abstraction of data from their medical charts. For those who agreed, we 

proceeded to paper chart abstraction after completion of the survey.   

 

2.4 Sample size considerations 

There have been 58 patients with functionally univentricular hearts who underwent Fontan repair 

in NMMC from 1993 to 2016. To our knowledge two of them passed away during the 

postoperative follow-up period. The remaining 56 patients comprised the exposed group. We 

contacted these patients to assess for eligibility and consent for the study.  The comparison group 
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of TOF operated patients consisted of the same number of age- and gender-matched controls 

randomly selected using random digit generator from 420 patients with repaired TOF currently at 

follow-up in NMMC. The third comparison group consisted of 80 age- and gender- matched 

controls with structurally normal hearts, with twice larger sample size than the Fontan repair 

group in order to increase the statistical power of the study. We know that the OSA prevalence in 

pediatric population  is estimated to be 1-5.7%(28). The study by Herold et al  looked at the 

prevalence of OSA in patients with repaired TOF and estimated the risk of OSA as high as 

38%(51). We created a power estimation curve (see Figure 1) to show the relationship between 

sample size and power of the study for various values of difference in proportion. Note that 

according to literature the expected difference in proportions between OSA in Fontan patients as 

compared with controls is 0.34. Based on this curve, we predicted that with a sample of nearly 40 

Fontan patients, 40 TOF patients and 80 controls we should be able to detect a difference in OSA 

risk of 0.26 with 90% power at a significance level of 0.05. 

 

2.5 Study variables 

The study dependent (outcome) variable was the prevalence of risk of OSA in three main 

comparison groups. The study’s main independent variable was the history of Fontan or TOF 

surgery or having a structurally normal heart. We considered the age (<18 years old versus ≥18 

years old), BMI and functional class of heart failure assessed by NYHA classification as 

potential intervening variables. 
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2.6 Ethical considerations 

The study protocol was approved by the Institutional Review Board of the American University 

of Armenia. Separate oral consent forms were developed for patients 18 years or older and for 

parents of patients who were less than 18 years old at the time of surveys (Appendices 4A and 

4B). The data were fully de-identified before proceeding to the analysis phase by removal of 

patient names from the database.   

 

2.7 Statistical analysis 

Data entry, recoding and cleaning were performed using SPSS 17.0 software. Analysis was done 

using the STATA 13.0 software. In order to summarize different characteristics of patients, 

descriptive statistics were used such as averages and standard deviations for continuous variables 

and counts, percentages for categorical variables. Significance level of 0.05 was used to identify 

statistically significant differences. We first performed tests for confounding to identify the 

possible confounders to control for in our subsequent regression analyses. Conditional 

multivariable logistic regression analyses were performed to find possible associations between 

study independent and dependent variables while controlling for possible confounding. 

 

3. Results 

3.1 Administrative results 

Out of 56 patients who underwent Fontan correction at NMMC, we were able to interview 40: 

two patients passed away during the follow-up period, six patients did not meet study eligibility 

criteria (one of them had severe neuromuscular disorder and the other five were patients from 

foreign countries not speaking Armenian or English), and the other eight patients changed 
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contact numbers and/or left Armenia. We were able to contact the remaining 40 patients who all 

agreed to participate and completed the interview. 

 

Overall, there were 420 patients with TOF who underwent radical correction of the defect in 

NMMC. Of these, 234 had a follow-up visit in the center after January 2014. From the list of 234 

patients we extracted 40 age- and gender-matching controls for Fontan patients. In cases where 

we had more than one control patient, we selected one who had the nearest date of radical 

surgery with the Fontan patient. We were able to do interval matching for age with plus or minus 

one year. The gender matching was exact. All contacted TOF patients agreed to participate and 

completed the interview. 

 

The lists of control subjects with structurally normal hearts were obtained from NMMC pediatric 

and adult clinical databases. We went back from April 2017 and consecutively selected matching 

patients. Selected pediatric patients visited the clinic between January-April 2017 and adult 

patients visited between January 2016 – April 2017. 

 

3.2 Descriptive statistics 

Patient characteristics by main diagnosis groups (i.e., Fontan repair, TOF or structurally normal 

heart) are presented in Table 1. The groups were not different in BMI distribution as well as in 

heart rate and systolic and diastolic blood pressure at last clinic visit. Significant differences 

were observed in self-reported academic performance (p=0.001). NYHA functional class of heart 

failure was different between the groups with patients in structurally normal heart group 

reporting better functional status (p<0.001). Number of participants reporting tonsillitis or 
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adenoiditis was lower in Fontan group compared to TOF and normal heart groups (20.0% vs 

42.5% and 42.5%, respectively, p<0.001). The reported prevalence of snoring in pediatric 

subgroups of patients did not differ (45.5% vs 21.7% and 40.9%, p=0.225). Also there was no 

difference between the reported prevalence of apnea in these subgroups (9.1% vs 4.4% and 

6.8%, p=449).  The findings were similar in adult subpopulation of patients with no significant 

differences in reported prevalence of snoring and apnea.  

 

3.3 Risk of OSA 

Comparison of the risk of OSA between three groups was performed according to study primary 

and secondary objectives. Table 2 compares OSA risk between Fontan group and normal heart 

group. The mean scores obtained from PSQ, STOP-BANG and Berlin questionnaires were not 

different between the groups (P>0.05). The prevalence of the high risk of OSA when combining 

the results from PSQ and STOP-Bang questionnaires was 27.5% in the Fontan group and 22.5% 

in normal heart group (p=0.546).  

 

Table 3 shows the estimation of OSA risk between patients with Fontan palliation and TOF 

repair. The combined proportion of high risk participants was not different significantly between 

Fontan and TOF groups 27.5% vs 22.5% (p=0.606). Table 4 compares the risk of OSA between 

participants with CHD (Fontan plus TOF) and normal hearts. The prevalence of high risk of 

OSA was 25.0% in the CHD group and 22.5% in normal heart group (p=0.710).  
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3.4 Testing for confounding 

Table 5a shows the comparison of age, BMI and NYHA functional class of heart failure as 

possible confounders in participants with Fontan palliation and structurally normal hearts. Age 

was tested both as a continuous and dichotomous variable and NYHA class was dichotomized 

into 0/I and II/III classes. Patient’s age and BMI did not differ between groups with Fontan 

repair and normal hearts. Participants in Fontan group were more likely to be in higher NYHA 

functional class of heart failure compared to normal heart group (p<0.001). Table 5b shows the 

comparison of age, BMI and NYHA functional class of heart failure in participants with high and 

low probability of OSA. Both continuous and categorical variables were associated with the 

probability of OSA. The lower age was associated with higher probability of having OSA. BMI 

was not significantly different between groups, while the NYHA functional class was 

significantly different between disease groups – the participants who were in higher functional 

class of heart failure were more likely to be classified as high risk of OSA (p<0.001).  

 

3.5 Conditional multivariable logistic regression analysis 

A conditional multivariable logistic regression analysis was used to test for association between 

the probability of OSA and the following variables: diagnosis of Fontan vs Normal heart, age 

categorical (≥18y vs <18y) and NYHA functional class of heart failure (II/III vs 0/I). The results 

are shown in Table 6. Categorical age was removed from the conditional logistic regression 

analysis due to issues of model convergence.  The odds of having OSA was 0.7 (95% CI 0.2 – 

2.4) in Fontan group versus Normal heart group, p=0.591. In participants who were in II/III 

functional class of heart failure the odds of having OSA were 5.7 times higher (95% CI 1.3 – 

24.8) compared to those who were in 0/I functional class p=0.020. Next, conditional 
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multivariable logistic regression model was run to test for association between participants from 

Fontan and TOF groups according to our secondary objective. Statistically significant 

associations were not identified between the probability of OSA and having diagnosis Fontan vs 

TOF repair (p=0.155) and having higher functional class of heart failure vs low (p=0.841). 

Adjusted logistic regression analysis tested for the risk of OSA and diagnosis of CHD (Fontan 

plus TOF) vs normal heart according to another study secondary objective. The analysis did not 

reveal significant link between the diagnosis of CHD versus normal heart and probability of 

OSA (p=0.192). The odds of having OSA were  higher for participants in II/III functional class 

of heart failure compared to those in 0/I class (OR – 5.3, 95% CI 2.3 – 28.9, p=0.001).  

 

4. Discussion 

We evaluated the prevalence of OSA risk in different subpopulations of patients with repaired 

CHD – patients with Fontan palliation and patients with radical repair of TOF, and compared it 

to risk prevalence of OSA in general population. The assessment of OSA risk was done by using 

validated questionnaires for adults and children. We found that the OSA risk was high in all 

studies groups, and was not significantly different between the groups.   

 

The literature is very scarce on the risk of OSA in patients with repaired CHD. In the study by 

Herold et al which was a cross-sectional survey of 37 pediatric patients with repaired TOF, the 

mean age of participants with low risk of OSA was 10.5 years and mean age of participants with 

high risk of OSA was 9.4 years (there was no statistically significant difference detected), the 

age range was from 2 to 18 years(51). In our sample, the overall mean age was 17 years and the 

range was higher (3-31years). The mean age of the pediatric (≤18 years old) population in our 
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study was 13.1 years. The academic performance of TOF patients in our study was lower than in 

Fontan group and patients with normal hearts. The literature indicates that patients with repaired 

cyanotic CHD have lower academic performance scores, so the finding with TOF group is not 

surprising(58). The high academic performance of Fontan patients can be probably explained by 

subjectivity of scale (they should evaluate themselves compared to peers).  

 

The prevalence of OSA risk in adult population of our sample (using STOP-Bang and Berlin 

questionnaires) was within the range of 2-7% that was reported in other studies in general 

population(27). The prevalence of OSA risk, however, was surprisingly high all in pediatric 

subpopulations, and not different between these three groups. The highest proportion was 

identified in children with TOF repair (39.1% identified high risk of OSA based on PSQ) 

followed by those with structurally normal heart (34.1%) and Fontan procedure (31.8%). All 

these proportions are significantly higher from the reported 1-5.7% prevalence of OSA in the 

pediatric population (28;29). While it is expected that the true prevalence can be different from 

the screened prevalence, nevertheless this number is much higher than what we expected to find. 

Based on a study by Chervin et al, the PSQ has high sensitivity and specificity, 85% and 87%, 

respectively(42). 

 

In a meta-analysis presented by Chervin and Lumeng the highest prevalence of OSA detected 

from diagnostic testing was 13% from an Italian study, which interviewed the parents of 

preschool-aged children and conducted home sleep studies using a Type IV (Mesam IV system) 

portable sleep diagnostic monitor, which is different from the gold standard PSG(28;59). Most of 
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the studies agreed on OSA prevalence of 0.2% to 4% using some type of diagnostic testing, 

which was performed after risk screening with different questionnaires(28).  

 

The prevalence of habitual snoring in pediatric population was also higher in our sample (21.7% 

to 45.5%), than the reported prevalence in the literature that varied from 3.2% to 14.8%(28). This 

finding is however very much dependent on the definition of frequency of snoring, e. g. those 

studies using the term “always” for the snoring frequency reported the lowest prevalence 

compared to those not using it. In our study we did not question for snoring “always” while 

screening the pediatric population. We also revealed a high prevalence of reported apnea in 

children during sleep in all three subgroups (4.4% - 9.1%). Apnea was reported in 0.2% - 4.0% 

of children in other studies, and in 18.5% in the Italian study (28;59).  

 

The detected risk prevalence of OSA in Fontan group was very significant – 27.5% which was 

even higher in the pediatric subgroup of patients with Fontan palliation (31%). There are no 

studies in literature addressing the risk of OSA in this specific subgroup of patients, so we cannot 

compare our results with other studies. However, it is still very high compared to the highest 

reported prevalence of OSA in general normal population (7%)(27). Further evaluation using the 

gold standard PSG is warranted to estimate the true prevalence of OSA in this population. 

 

The risk of OSA was also high in the group of patients with repaired TOF. The combined risk 

prevalence was 22% in this group, but this was mostly driven by the high risk prevalence in the 

pediatric subgroup (39%). This finding is similar to what Herold and colleagues reported in 

2006(51). The screened prevalence of OSA in Herold’s study was 38%, while the age range was 
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similar to those in pediatric TOF subgroup of our study. The true prevalence of OSA still needs 

to be established in this population, using the current reference standard PSG. 

 

The risk of OSA in structurally normal heart group in our study was also very high compared to 

literature. We detected 22.5 % combined risk prevalence in this group. The risk of OSA in 

pediatric subgroup was again higher than in adults (34.1% vs 8.3%). While the risk prevalence in 

adults approximated the reported highest prevalence in adult men (7%), the screened prevalence 

in children was much higher than reported 1-5.3% in the general pediatric population (27-29). 

Even after we apply the reported 87% sensitivity of the PSQ, the prevalence still remains quite 

high compared to available literature(42). 

 

Our findings suggest that there is no difference in the prevalence of risk of OSA between patients 

with repaired univentricular heart, TOF and structurally normal heart. Nevertheless, we think 

that the differences could not be found due to surprisingly high risk prevalence of OSA in 

patients with structurally normal hearts compared with the prevalence reported in the literature. 

The reason for this high proportion of patients identified as high risk by the questionnaires could 

be the unusually high proportion of patients with tonsillitis in the subgroup of patients with 

structurally normal hearts (42.5% vs 20% in Fontan group). One of the possible explanations for 

this could be that until recently, the risk of rheumatic fever was high in the Armenian population, 

and pediatricians are prone to refer patients with tonsillitis for screening for heart disease. 

Tonsillitis itself is a cause of obstructive sleep apnea that is resolved after their removal. Thus we 

believe that patients with structurally normal heart referred to NMMC are different from the 
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general population with structurally normal heart, and therefore do not represent the true OSA 

risk for the latter group.   

 

 The only variable which was predictive of OSA risk was the functional class of heart failure 

measured by NYHA. This is similar to what was found by Herold et al that reported that 

increased exercise intolerance was positively correlated with higher screened probability of OSA 

in TOF patients(51). This finding is also very consistent with the available literature that 

established strong correlation between risk and severity of OSA and severity of heart failure 

measured by functional class(43;44;54;60). 

 

A major limitation could be the selection bias introduced by high proportion of patients with 

adenotonsillitis in participants with structurally normal heart. Adenotonsillitis itself is associated 

with severity of OSA, so the presence of it could artificially increase the proportion of patients 

screened as high risk of OSA and change the results. The high proportion of adenotonsillitis in 

study pediatric population could also be a consequence of misclassification bias by parents. The 

season of interviewing was early spring and the parents could mistakenly classify some viral or 

bacterial illnesses (e.g. common flu) as adenotonsillitis. The study participants could also be 

subject to recall bias, as the questionnaire asked items about different habits of participants. 

Especially the pediatric questionnaires could introduce recall bias, because the parents of 

children were asked about their different habits during last two months. But, given the relatively 

short period of time and behavioral characteristics of Armenian parents (very focused on their 

children) the possibility of this bias is low. The major strength of our study was the sewing of 

validated questionnaires to establish the risk of OSA. 
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The detected high risk of OSA probability in patients with repaired CHD is very important for 

making suggestions of future implementations in practice. If the real OSA prevalence is so high, 

this could seriously compromise the outcomes of this special population. Pulmonary 

hypertension and heart failure caused by the presence of OSA could easily deteriorate the 

hemodynamic and functional status of these vulnerable patients, contributing to significant 

mortality and morbidity (34;43;44;54). 

 

There was no difference in risk prevalence of OSA between patients with Fontan palliation, TOF 

repair and structurally normal heart. However, the risk of OSA was high in all these groups 

compared to reported prevalence in general normal population in other countries. Therefore, 

future research is needed utilizing the reference standard for diagnostic testing of OSA using 

full-night, sleep laboratory polysomnography, to establish the real prevalence of OSA in both 

populations of patients with repaired congenital heart disease and structurally normal heart in 

Armenia. If the diagnostic accuracy of the instruments will be approved, we will also 

recommend their application for screening of risk of OSA in patients with repaired or palliated 

congenital heart disease. 
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6. Tables and Figures 

Table1. Descriptive characteristics of study participants 

Patient 

characteristics* 

Fontan group 

n = 40 

TOF group 

n = 40 

Normal heart 

group n = 80 

P value 

Demographic characteristics 

Age (years), mean (SD) 16.9 (6.1) 16.7 (5.9)                17.2 (6.2)                        0.910 

Age<18 years, n (%) 22 (55.0) 23 (57.0) 44 (55.0) 0.990 

Sex, n (%)     

Male 26(65) 26(65) 51(64) 0.987 

Female 14(35) 14(35) 29(36) 

Weight (kg), mean(SD) 53.4 (18.5)                              49.2(18.4) 54.7(17.8) 0.296 

Height (cm), mean(SD) 158.4(19.3)         155.8(17.9) 158.3(18.0) 0.770 

BMI (kg/m2), mean (SD) 20.5 (4.0)                  20.9 (4.7)   21.2 (3.8) 0.714 

Rating of academic performance 

compared to peers, n (%) 

    

Much worse 

Worse 

Normal 

Better 

Much better 

0(0.0) 

5(12.5) 

21(52.5) 

5(12.5) 

9(22.5) 

0(0.0) 

8(20.0) 

21(52.5) 

10(25.0) 

1(2.5) 

1(1.3) 

2 (2.5) 

41(52.5) 

31(38.8) 

5(6.25) 

0.001 

Clinical characteristics at last visit to clinic 

Heart Rate (beat/min), mean (SD) 83.0 (13.3)    79.5(13.2) 81.4(14.8) 0.545 

Oxygen saturation (%), mean (SD)    90.1 (4.8)  95.9 (2.1) 96.4 (1.9) < 0.001 
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Patient 

characteristics* 

Fontan group 

n = 40 

TOF group 

n = 40 

Normal heart 

group n = 80 

P value 

Systolic BP (mmHg), mean (SD) 118.6 (15.8)  117.9 (13.2) 115.8 (15.8) 0.476 

Diastolic BP (mmHg), mean (SD)     61.7 (8.8)  60.9 (7.6) 64.6 (10.0) 0.077 

Duration of follow-up from first 

clinic visit (years), mean (SD) 

16.5 (5.3) 15.5 (4.7) na <0.001 

Follow-up after final surgery (y), 

mean (SD) 

8.4 (5.5) 

   

14.6 (4.8) na <0.001 

NYHA functional class, n (%) 

0/I 6(15.0)   10 (25.0)  53 (66.2) <0.001 

II 29 (72.5)  27 (67.5)  26 (32.5) 

III 5 (12.5)  3 (7.5) 1 (1.2) 

Concomitant heart defects, n (%) 19(48.7) 1 (2.5)  none <0.001 

Other diseases / conditions, n (%) 8 (20.0) 3(7.5) 4 (5.0)  0.026 

Palliative surgery (ies), n (%) 38 (97.4) 15.0 (41.7) none <0.001 

Tonsillitis or adenoiditis, n (%) 8 (20.0)  17 (42.5)  34 (42.5)  <0.001 

Reported prevalence of snoring in 

children, n% 

10 (45.5) 5 (21.7) 18 (40.9) 0.225 

Reported prevalence of apnea in 

children, n % 

2(9.1) 1(4.4) 3 (6.8) 0.449 

Reported prevalence of snoring in 

adults, n (%) 

6 (33.3) 6 (35.3) 5 (13.9) 0.106 

Reported prevalence of apnea in 1 (5.6) 1(6.25) 1(5.8) 0.810 
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Patient 

characteristics* 

Fontan group 

n = 40 

TOF group 

n = 40 

Normal heart 

group n = 80 

P value 

adults, n (%) 

History of airway surgery, n (%) 3 (7.5)   1 (2.5) 14 (17.5)  0.034 

Prescribed medications, n (%) 

Aspirin 34 (85.0) 1 (2.6) 0 (0.0) <0.001 

Anticoagulant 5 (12.5) 0 (0.0) 0 (0.0) 0.019 

B-blocker 10 (25.0) 3 (7.5) 0 (0.0) 0.030 

ACEI/ARB 21 (52.5) 0 (0.0) 0 (0.0) <0.001 

Diuretic 7 (17.5) 0 (0.0) 0 (0.0) 0.005 

Antiarrhythmic 5 (12.5) 0 (0.0) 0 (0.0) 0.019 

Sildenafil 1 (2.6) 0 (0.0) 0 (0.0) 0.314 

* P-values from ANOVA, T-test, Chi-square test or Fisher's Exact test. 

ACEI = Angiotensin converting enzyme inhibitor; ARB = Angiotensin receptor blocker; BMI = 

body mass index; BP = blood pressure; na = not applicable; NYHA = New York Heart 

Association; SD=standard deviation; TOF = Tetralogy of Fallot   
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Table 2. Risk of OSA in participants with Fontan palliation and structurally normal heart 

 Fontan group Normal heart 

group 

P-

value* 

 

Pediatric Sleep Questionnaire (PSQ) 

 n = 22 n = 44  

Mean (SD) score 5.2(3.5) 5.8(4.1) 0.548 

High risk (score > 33%), n (%)  7 (31.8)  15 (34.1) 0.854 

Low risk, n (%) 15 (68.2) 29 (65.9) 

 

STOP-Bang Questionnaire 

 n = 18 n = 36  

Mean (SD) score 1.2(1.4) 0.7 (0.9) 0.077 

Intermediate/high risk (≥3 (+) answers, n(%)   4 (22.2) 3(8.3) 0.205 

Low risk, n(%)  14(77.8) 33(91.7) 

 

Berlin Questionnaire 

 n = 18 n = 36  

Mean (SD) score 0.9(0.9) 0.8 (1.1) 0.857 

High risk (≥2 (+) categories), n(%)  1 (5.6) 2(5.6) 1.000 

Low risk, n(%) 17(94.4) 34(94.4) 

 

Risk of OSA (using PSQ and STOP-Bang) 
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 n = 40 n = 80  

High risk, n(%)  11 (27.5) 18 (22.5) 0.546 

Low risk, n(%) 29 (72.5) 62 (77.5) 

* P-values from T-test, Chi-square test or Fisher's Exact test.   

OSA = obstructive sleep apnea; PSQ = Pediatric sleep questionnaire; SD = standard deviation 
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Table 3. Risk of OSA in participants with Fontan palliation and TOF repair 

 Fontan group TOF group P-value* 

 

Pediatric Sleep Questionnaire (PSQ) 

 n = 22 n = 23  

Mean (SD) score 5.2 (3.5) 5.8 (4.0) 0.586 

High risk (score > 33%), n (%)  7 (31.8)  9 (39.1) 0.608 

Low risk, n(%) 15 (68.2) 14 (60.9) 

 

STOP-Bang Questionnaire 

 n = 18 n = 17  

Mean (SD) score 1.2 (1.4) 0.6 (0.8) 0.146 

Intermediate/high risk (≥3 (+) 

answers, n(%)   

4 (22.2) 0(0) 0.104 

Low risk, n(%)  14(77.8) 17(100.0) 

 

Berlin Questionnaire 

 n = 18 n = 17  

Mean (SD) score 0.9 (0.9)         0.6(0.6) 0.423 

High risk (≥2 (+) categories), n (%)  1 (5.6) 0(0) 1.000 

Low risk, n (%) 17(94.4) 17(100.0) 

 

Risk of OSA (using PSQ and STOP-Bang) 
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 n = 40 n = 40  

High risk, n (%)  11 (27.5) 9 (22.5) 0.606 

Low risk, n (%) 29 (72.5) 31 (77.5) 

* P-values from T-test, Chi-square test or Fisher's Exact test.     

OSA = obstructive sleep apnea; PSQ = Pediatric sleep questionnaire; SD = standard deviation; 

TOF = tetralogy of Fallot 
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Table 4.Risk of OSA in participants with CHD repair and structurally normal heart 

 CHD group Normal heart group P-value* 

Pediatric Sleep Questionnaire (PSQ) 

 n = 45 n = 44  

Mean (SD) score 5.5(3.7) 5.8(4.1) 0.721 

High risk (score > 33%), n (%)  16 (35.6)  15 (34.1) 0.885 

Low risk, n (%) 29(64.4) 29 (65.9) 

 

STOP-Bang Questionnaire 

 n = 35 n = 36  

Mean (SD) score 0.9(1.2) 0.7(0.9) 0.258 

Intermediate/high risk (≥3 (+) 

answers, n (%)   

4 (11.4) 3(8.3) 0.710 

Low risk, n (%)  31(88.6) 33(91.7) 

 

Berlin Questionnaire 

 n = 35 n = 36  

Mean (SD) score 0.8(0.9) 0.8(1.1) 0.798 

High risk (≥2 (+) categories), n(%)  1 (2.9) 2 (5.6) 0.319 

Low risk, n (%) 34 (97.1) 34 (94.4) 

 

Risk of OSA (using PSQ and STOP-Bang) 

 n = 80 n = 80  
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High risk, n (%)  20 (25.0) 18 (22.5) 0.710 

Low risk, n (%) 60 (75.0) 62 (77.5) 

* P-values from T-test, Chi-square test or Fisher's Exact test.     

*CHD = congenital heart disease; PSQ = Pediatric sleep questionnaire, SD = standard 

deviation 

 

  



42 
 

Table 5a. Comparison of age, BMI and NYHA functional class in participants with Fontan 

palliation and structurally normal heart 

Variable* Fontan group n=40 Normal heart group n=80 P value 

Age, mean (SD) 16.9 (6.1) 17.1(6.2) 0.818  

Age, categorical, n (%) 

<18 22 (55.0) 44 (55.0) 1.000 

≥18 18 (45.0) 36 (45.0) 

BMI, mean (SD) 20.5 (4.0) 21.2(3.8) 0.395 

NYHA class, n (%) 

0/I class 6 (15)  53 (66.3) <0.001 

II + III classes 34 (85.0) 27 (33.7) 

*P-values from T-test, Chi-square test or Fisher's Exact test.     

BMI = body mass index; NYHA = New York Heart Association; OSA = obstructive sleep apnea; 

SD = standard deviation 
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Table 5b. Comparison of age, BMI and NYHA functional class in participants with high 

and low risk of OSA  

Variable* OSA low risk N=122 OSA high risk N= 38 P value 

Age, mean (SD) 17.6 (6.1) 14.9 (5.7) 0.017 

Age, categorical, n (%)   

<18 58 (47.5)   31 (81.6) <0.001  

≥18 64 (52.5) 7 (18.4) 

BMI, mean (SD) 21.1 (3.7) 20.4 (5.1) 0.449 

NYHA class, n (%) 

0/I class 63 (51.6) 6 (15.8) <0.001 

II/III class 59 (48.4) 32 (84.2) 

*P-values from T-test, Chi-square test or Fisher's Exact test.     

BMI = body mass index; NYHA = New York Heart Association; OSA = obstructive sleep apnea; 

SD = standard deviation   
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Table 6. Multivariable logistic regression of the probability of OSA  

Variable Odds Ratio (CI 95%) p-value 

Participants with Fontan palliation and structural normal heart 

Diagnosis Fontan vs Normal 

Heart 

0.7 (0.2 – 2.4) 0.591 

NYHA (II/III vs 0/I) 5.7 (1.3 – 24.8) 0.020 

Participants with Fontan palliation and TOF 

Diagnosis Fontan vs TOF 0.9 (0.3 – 2.9) 0.155 

NYHA (II/III vs 0/I) 4.8 (0.6 – 42.3) 0.841 

Participants with CHD and structural normal heart 

Diagnosis CHD vs Normal 

heart 

2.0 (0.7 – 6.0) 0.192 

NYHA (II/III vs 0/I) 5.3 (2.3– 28.9) 0.001 
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Figure 1. Sample size estimation for comparison of two proportions 
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7. Appendices 

Appendix 1A. Questionnaire for pediatric patients (English version)                              

Questionnaire for pediatric patients   

Child’s ID ____________________________ 

Date of Interview ___ / ___ / ___ 

A. Screening questions 

1. Does the child have any of these conditions? 

1. Chronic respiratory disease (e.g., asthma, chronic obstructive pulmonary disease, 

lung cancer, cystic fibrosis, occupational lung disease)………....Y1      N2          

2. Neuromuscular disease (e.g., multiple sclerosis, muscular dystrophy)…Y1       N2   

3. Congenital syndrome (e.g. Down’s; Turner’s; Di-George’s, William’s; 

Velocardiofacial syndrome, Noonan’s; etc.)...........................................Y1        N2         

4. Congenital anomaly of upper airways………………………………….. Y1      N2         

5. Existing sleep disorder………………………………………………….. Y1      N2   

If the answer to any of above mentioned questions is “Yes”, thank the participant and finish the 

interview.        

B. Social – demographic characteristics 

2. Date of Birth (dd/mm/yyyy) __/__/__ 

3. Gender (just mark) 

1. Male 

2. Female 

4. What is the current weight of the child (kg)? ______  

5. What is the current height of the child (cm)? ______ 
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6. What is the current age of the child (years)? ______ 

7. How do you rate your child’s academic performance in comparison with his/her fellow 

children? 

1. Much worse 

2. Worse 

3. Same 

4. Better 

5. Much better 

C. Clinical history/cardiac symptoms 

8. What was the child’s weight at birth (kg)? _____ 

9.  Does the child have tonsillitis/adenoiditis?.............................. …….Y1      N2          

10. Did the child have tonsillectomy/adenoidectomy in the past? 

1. Yes1 

2. No 

11.   Does the child have exercise intolerance? 

1. Yes1 

2. No 

12. Does your child: 

1. Perform all physical activity without getting short of breath or tired, or having 

palpitations? 

2. Get short of breath or tired, or have palpitations when performing more strenuous 

activities? For example, walking on steep inclines or walking up several flights of 

steps. 
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3. Get short of breath or tired, or have palpitations when performing day to day 

activities. For example, walking on the flat. 

4. Feel breathless at rest, and is mostly housebound or unable to carry out any physical 

activity without getting short of breath or tired, or having palpitations? 

D. SRBD subscale (SRBD is the subscale of PSQ designed for screening of OSA) 

Please answer these questions regarding the behavior of your child during sleep and 

wakefulness.  The questions apply to how your child acts in general during the past month, not 

necessarily during the past few days since these may not have been typical if your child has not 

been well. 

13. While sleeping, does your child: 

1. Snore more than half the time? …………………………………..Y1      N2         DK88        

2. Always snore?   ………………………………………………….. Y1      N2        DK88        

3. Snore loudly? ………………………………………………….. Y1      N2        DK88      

4. Have “heavy” or loud breathing?  ……………………………….. Y1      N2        DK88             

5. Have trouble breathing, or struggle to breathe?  ………………… Y1      N2        DK88      

14. Have you ever seen your child stop breathing during the night? 

………………………………………………………………………. Y1      N2        DK88       

15.   Does your child: 

1. Tend to breathe through the mouth during the day?……Y1      N2        DK88       

2. Have a dry mouth on waking up in the morning?  …….Y1      N2        DK88      

3. Occasionally wet the bed?  ………………………..…. Y1      N2        DK88      

 

16.   Does your child: 
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1. Wake up feeling unrefreshed in the morning?  …………………… Y1      N2        DK88       

2. Have a problem with sleepiness during the day?  ………………… Y1      N2        DK88        

 

17. Has a teacher or other supervisor commented that your child appears sleepy during the 

day?  …………………………….… Y1      N2        DK88        

 

18. Is it hard to wake your child up in the morning?  Y1      N2        DK88  

 

19. Does your child wake up with headaches in the morning?  Y1   N2   DK88 

20. Did your child stop growing at a normal rate at any time since birth?  

…………………………………………………….……………..Y1      N2        DK88        

 

21.   Is your child overweight? …………………… Y1      N2        DK88        

 

 22.   This child often: 

1. Does not seem to listen when spoken to directly……………. Y1      N2        DK88        

2. Has difficulty organizing tasks and activities.   …………….. Y1      N2        DK88        

3. Is easily distracted by extraneous stimuli…………………… Y1      N2        DK88                 

4. Fidgets with hands or feet or squirms in seat.   ……………… Y1      N2        DK88        

5. Is “on the go” or often acts as if “driven by a motor”……….   Y1      N2        DK88                   

6. Interrupts or intrudes on others (e.g., butts into conversations or games) Y1      N2    DK88  

   

 



50 
 

Thank you! 

Scoring the SRBD Scale 

 

The 22 items of the SRBD Scale are each answered yes = 1, no = 0, or don’t know = missing.  

The number of symptom-items endorsed positively (“yes”) is divided by the number of items 

answered positively or negatively; the denominator therefore excludes items with missing 

responses and items answered as don’t know.  The result is a number, a proportion that ranges 

from 0.0 to 1.0.  Scores > 0.33 are considered positive and suggestive of high risk for a pediatric 

sleep-related breathing disorder.  This threshold is based on a validity study that suggested 

optimal sensitivity and specificity at the 0.33 cut-off, but this number could be lowered in 

practice if increased sensitivity is a priority, or raised if increased specificity is a priority. 
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Appendix 1B. Questionnaire for pediatric patients (Armenian version) 

                              

Ման կ ակ ան  հ ար ց աշ ար   

  

Եր ե խայ ի  ID ____________________________ 

 

Ամ սաթի վ   ___ / ___ / ___ 

 

A.Սկ ր ի ն ի ն գ  հ ար ց ե ր  

1. Ու ն ի ՞  ար դ յ ո ք  ձ ե ր  ե ր ե խան  հ ե տև յ ալ  կ ար գ ավ ի ճ ակ ն ե ր ի ց  

ո ր և ի ց է  մ ե կ ը  

1. Քր ո ն ի կ  շ ն չ առ ակ ան  հ ի վ ան դ ո ւ թ յ ո ւ ն  (օ ր ․ ՝  աս թմա, 

ք ր ո ն ի կ  բ ր ո ն խիտ, թո ք ի  ք աղ ց կ ե ղ ,մ ո ւ կ ո վ ի ս ց ի դ ո զ , 

պր ո ֆե ս ի ո ն ալ  թո ք այ ի ն  

հ ի վ ան դ ո ւ թ յ ո ւ ն )․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․

․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ………....Y1      N2          

2. Նյ ար դ ամ կ ան այ ի ն  հ ի վ ան դ ո ւ թ յ ո ւ ն  (օ ր ․ ՝  տարած ո ւ ն  

ս կ լ ե ր ո զ , մ կ ան այ ի ն  

դ ի ս տր ո ֆի ա)․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․

․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ..Y1          N2         

3. Բն ած ի ն  ս ի ն դ ր ո մ ․ (օ ր ․ ՝  Դաո ւ ն ի , Թը ր ն ե ր ի , Դի -Ջե ո ր ջ ի , 

Ու ի լ յ ամ ս ի , Նո ւ ն ան ի , Վե լ ո կ ար դ ի ո ֆաց ի ալ  

հ ամախտան ի շ , և  այ լ ն ․ )…. Y1      N2         
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4. Վե ր ի ն  շ ն չ ո ւ ղ ի ն ե ր ի  բ ն ած ի ն  ան ո մալ ի ա․ ………………. Y1      

N2          

5. Ախտո ր ո շ վ ած  ք ն ի  խան գ ար ո ւ մ ․ ……………………….. Y1      N2         

Եթե  վ ե ր ո ն շ յ ալ  հ ար ց ե ր ի ց  մ ե կ ի  պատասխան ը  դ ր ակ ան  է , 

շ ն ո ր հ ակալ ո ւ թ յ ո ւ ն  հ այ տն ե ք  մաս ն ակ ց ի ն  և  դ ադար ե ց ր ե ք  

հ ար ց ազ ր ո ւ յ ց ը ։  

 

B. Սո ց ի ալ -դ ե մ ո գ ր աֆի կ  բ ն ո ւ թագ ր ե ր  

 

2. Ծն ն դ յ ան  ամ սաթի վ  (օ օ /աա/տտտտ) __/__/__ 

3. Սե ռ ը  (մ ի այ ն  ն շ ե լ ) 

1. Արակ ան    

2. Իգ ակ ան  

4. Որ ք ա՞ ն  է  ե ր ե խայ ի  ն ե ր կ այ ի ս  ք աշ ը  (կ գ )։  ______  

5. Որ ք ա՞ ն  է  ե ր ե խայ ի  ն ե ր կ այ ի ս  հասակ ը  (ս մ )։  ______ 

6. Որ ք ա՞ ն  է  ե ր ե խայ ի  ն ե ր կ այ ի ս  տար ի ք ը  (տար ի )։  ______ 

7. Ին չ պե ՞ ս  կ գ ն ահ ատե ք  Ձե ր  ե ր ե խայ ի  ակադ ե մ ի ական  

կ ար ո ղ ական ո ւ թ յ ո ւ ն ը  (ս ո վ ո ր ե լ ո ւ  ո ւ ն ակ ո ւ թ յ ո ւ ն ն ե ր ը ), 

հ ամ ե մատած  ի ր  ը ն կ ե ր ն ե ր ի  հ ե տ։  

1. Շատ ավ ե լ ի  վ ատ 

2. Վատ 

3. Նո ւ յ ն ը  

4. Ավ ե լ ի  լ ավ  
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5. Շատ ավ ե լ ի  լ ավ  

 

 

C. Կլ ի ն ի կ ական  ան ամ ն ե զ /ս ր տայ ի ն  ախտան ի շ ե ր  

8. Որ ք ա՞ ն  է  ե ղ ե լ  ե ր ե խայ ի  ք աշ ը  ծ ն վ ե լ ի ս (կ գ )։  _____ 

9. Ու ն ի ՞  ար դ յ ո ք  ե ր ե խան  տո ն զ ի լ ի տ կ ամ  

ադ ե ն ո ի դ ի տ............................. …….Y1      N2      

      10. Եր ե խան  ե ր բ և ի ց ե  վ ի ր ահատվ ե ՞ լ  է  տո ն զ ի լ ի տի  կ ամ  

ադ ե ն ո ի դ ի տի  կ ապակ ց ո ւ թ յ ամ բ ։  

1. Այ ո  

2. Ոչ  

       11.Հ ո գ ն ո ւ ՞ մ  է  ար դ յ ո ք  ե ր ե խան  ֆի զ ․  ծ ան ր աբ ե ռ ն վ ած ո ւ թ յ ան  

ժ աման ակ ։  

1. Այ ո 1 

2. Ոչ 2 

12. Ձե ր  ե ր ե խան ։  

1. Կատար ո ւ մ  է  բ ո լ ո ր  ֆի զ ի կ ակ ան  ակտի վ ո ւ թ յ ո ւ ն ն ե ր ը  

առ ան ց  հ ևալ ո ւ , հ ո գ ն ե լ ո ւ  կ ամ  ս ր տխփո ց ն ե ր ի ։  

2. Հ և ո ւ մ  է , հ ո գ ն ո ւ մ  է  կ ամ  ս ր տխփո ց ն ե ր  է  ո ւ ն ե ն ո ւ մ , ե ր բ  

կ ատար ո ւ մ  է  մ ի ջ ի ն ի ց  բ ար ձ ր  ֆի զ ի կ ակ ան  

ակտի վ ո ւ թ յ ո ւ ն ն ե ր , օ ր ի ն ակ ՝  կ տր ո ւ կ  թե ք ո ւ թ յ ո ւ ն  կ ամ  

մ ի  ք ան ի  հար կ  աստի ճ ան ն ե ր ո վ  բ ար ձ ր ան ալ ի ս ։  
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3. Հ և ո ւ մ  է , հ ո գ ն ո ւ մ  է  կ ամ  ս ր տխփո ց ն ե ր  է  ո ւ ն ե ն ո ւ մ , ե ր բ  

կ ատար ո ւ մ  է  առ օ ր յ ա ֆի զ ի կ ակ ան  

ակտի վ ո ւ թ յ ո ւ ն ն ե ր ,օ ր ի ն ակ ՝  հ ար թ  տարած ք ո ւ մ  

ք այ լ ե լ ի ս ։  

4. Հ և ո ւ մ  է  հան գ ստի  ժ աման ակ , հ ի մ ն ակ ան ո ւ մ  գ տն վ ո ւ մ  է  

տան ը  և  ան կ ար ո ղ  է  կ ատար ե լ  ո ր և է  ֆի զ ․  ակտի վ ո ւ թ յ ո ւ ն  

առ ան ց  հ ևալ ո ւ , հ ո գ ն ե լ ո ւ  կ ամ  ս ր տխփո ց ն ե ր ի ։  

D. SRBD subscale 

Խն դ ր ո ւ մ  ե ն ք  պատասխան ե լ  հ ե տև յ ալ  հ ար ց ե ր ի ն , ո ր ո ն ք  

վ ե ր աբ ե ր վ ո ւ մ  ե ն  Ձե ր  ե ր ե խայ ի  վար ք ի ն  ք ն ած  կ ամ  ար թո ւ ն  

ժ աման ակ ։  Հ ար ց ե ր ը  վ ե ր աբ ե ր վ ո ւ մ  ե ն  Ձե ր  ե ր ե խայ ի  պահ ված ք ի ն  

վ ե ր ջ ի ն  ամ ս վ ա ը ն թաց ք ո ւ մ ,ո չ  անպայ ման  վ ե ր ջ ի ն  մ ի  ք ան ի  օ ր վ ա, 

ք ան ի  ո ր  ե թե  ե ր ե խան  լ ավ  չ ի  ե ղ ե լ  այ դ  ը ն թաց ք ո ւ մ , ն ր ա վ ար ք ը  

կ ար ո ղ  է  տիպի կ  չ լ ի ն ե լ ։  

13. Քն ած  վ ի ճ ակ ո ւ մ  ար դ յ ո ՞ ք  Ձե ր  ե ր ե խան : 

1. Խռ ռ աց ն ո ւ մ  է  ժ աման ակ ի  կ ե ս ի ց  ավ ե լ ի ն ……………………..Y1      N2         

DK88       

2. Մի շ տ է  խռ ռ աց ն ո ւ մ ․ ․ ․ ․ ………………………………………… Y1      N2        

DK88        

3. Բար ձ ր  է  խռ ռ աց ն ո ւ մ ………………………………………….. Y1      N2        

DK88      

4. Շն չ ո ւ մ  է  «ծ ան ր » կ ամ  աղ մ կ ո տ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․  

․ ․ ․ ․ ․ ․ ․ …………….. Y1      N2        DK88             
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5. Դժ վ արան ո ւ մ  է  շ ն չ ե լ  կ ամ  տան ջ վ ո ւ մ  է  շ ն չ ե լ ո ւ  

ն պատակ ո վ … Y1      N2        DK88      

 

14.Եր բ և ի ց ե  ն կ ատե ՞ լ  ե ք , ո ր  ե ր ե խան  շ ո ւ ն չ ը  պահ ի  գ ի շ ե ր վ ա 

ը ն թաց ք ո ւ մ  ………………………………………………………………………. Y1      N2        

DK88       

 

15.   Ար դ յ ո ՞ ք  Ձե ր  ե ր ե խան : 

1. Շն չ ո ւ մ  է  բ ե ր ան ո վ  օ ր վ ա 

ը ն թաց ք ո ւ մ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ………………… Y1      N2        DK88       

2. Առ ավ ո տյ ան  ար թն ան ո ւ մ  է  չ ո ր աց ած  

բ ե ր ան ո վ ․ ․ ․ ․ ……………․ ․ ․ . Y1      N2        DK88      

3. Եր բ ե մ ն  թր ջ ո ւ մ  է  ան կ ո ղ ի ն ը ………………………………………. Y1      

N2        DK88      

 

16.   Ար դ յ ո ՞ ք  Ձե ր  ե ր ե խան : 

1. Առ ավ ո տյ ան  ար թն ան ո ւ մ  է  չ թար մաց ած   …………………… Y1      

N2        DK88       

2. Ու ն ե ն ո ւ մ  է  ք ն կ ո տո ւ թ յ ո ւ ն  օ ր վ ա ը ն թաց ք ո ւ մ   

………………… Y1      N2        DK88        
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17. Եր բ և ի ց է  ե ղ ե ՞ լ  է , ո ր  ո ւ ս ո ւ ց ի չ ը  կ ամ  այ լ  խնամակ ալ  ն շ ե ն , ո ր  

ե ր ե խան  ք ն կ ո տ է  թվ ո ւ մ  օ ր վ ա ը ն թաց ք ո ւ մ    …………………………….… Y1      

N2        DK88        

 

18. Դժ վ ա՞ ր  է  ար դ յ ո ք  առ ավ ո տյ ան  ար թն աց ն ե լ  Ձե ր  ե ր ե խայ ի ն ․ ․    

Y1      N2        DK88  

 

19. Ար դ յ ո ՞ ք  Ձե ր  ե ր ե խան  առ ավ ոտյ ան  ար թն ան ո ւ մ  է  

գ լ խաց ավ ո վ ․ ․ ․ ․  Y1   N2   DK88 

20. Ծն վ ե լ ո ւ ց  հ ե տո  պատահ ե ՞ լ  է , ո ր  ե ր ե խան  դ ադ ար ի  ն ո ր մալ  

աճ ե լ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ …………………………

….……………..Y1      N2        DK88        

 

21.   Ձե ր  ե ր ե խայ ի  ք աշ ը  ն ո ր մայ ի ց  ավ ե ՞ լ  

է ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ………………… Y1      N2        DK88        

 

 22.   Եր ե խան  հաճ ախ․  

1. Թվ ո ւ մ  է , թե  չ ի  լ ս ո ւ մ , ե ր բ  ո ւ ղ ի ղ  ի ր  հ ե տ ե ն  

խո ս ո ւ մ……………. Y1      N2        DK88        

2. Դժ վ արան ո ւ մ  է  կ ազ մակ ե րպե լ  ան ե լ ի ք ն ե ր ն  ո ւ  

ակտի վ ո ւ թ յ ո ւ ն ն ե ր ը . Y1      N2      DK88        

3. Հ ե շ տո ւ թ յ ամ բ  շ ե ղ վ ո ւ մ  է  արտաք ի ն  ազ դ ակ ն ե ր ի ց ……………… 

Y1      N2        DK88                 
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4. Ձե ռ ք ե ր ն  ո ւ  ո տք ե ր ն  ան հան գ ի ստ ե ն  կ ամ  գ ալ ար վ ո ւ մ  է  

ն ս տած  տե ղ ո ւ մ ․ Y1      N2        DK88        

5. Ան ը ն դ հ ատ «շ ար ժ ման  մ ե ջ  է » կ ամ  ի ր ե ն  պահ ո ւ մ  է  կ ար ծ ե ս  

շ ար ժ ի չ  ո ւ ն ի ․  Y1      N2        DK88                   

6. Ը ն դ հ ատո ւ մ  կ ամ  ն ե ր խո ւ ժ ո ւ մ  է  այ լ  մար դ կ ան ց  մ ե ջ  (օ ր ․ ՝  

խո սակ ց ո ւ թ յ ո ւ ն ն ե ր ի  կ ամ  խաղ ե ր ի  

մ ե ջ )․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․

․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․  Y1      N2    DK88  

 

 

Շն ո ր հ ակալ ո ւ թ յ ո ւ ն ! 
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Appendix 2A. Questionnaire for adult patients (English version) 

 

Questionnaire for adult patients  

 

Patient’s ID _______________________ 

Date of Interview (dd/mm/yyyy) __/__/__ 

 

A. Screening questions 

1. Do you have any of these conditions? 

1. Chronic respiratory disease (e.g., asthma, chronic obstructive pulmonary disease, lung 

cancer, cystic fibrosis, occupational lung disease)………....Y1      N2          

2. Neuromuscular disease (e.g., multiple sclerosis, muscular dystrophy)…Y1       N2   

3. Congenital syndrome (e.g. Down’s; Turner’s; Di-George’s, William’s; 

Velocardiofacial syndrome, Noonan’s; etc.)……………….... .Y1      N2         

4. Congenital anomaly of upper airways………………………………….. Y1      N2         

5. Existing sleep disorder………………………………………………….. Y1      N2 

If the answer to any of the above mentioned questions is “Yes”, thank the participant and finish 

the interview.   

 

B. Social –demographic characteristics 

2. Date of Birth (dd/mm/yyyy) __/__/__ 

3. Male1 / Female2 ___________ 

4. Weight (kg)_________ 
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5. Height (cm) ___________ 

6. Age(y) __________ 

7. How do you rate your academic performance in comparison with your fellow students? 

1. Much worse 

2. Worse 

3. Same 

4. Better 

5. Much better 

 

 

C. Clinical history/cardiac symptoms 

8. What was your weight at birth (kg)? _____ 

9. Do you have tonsillitis/adenoiditis?.................................................….Y1      N2         

10. Did you have tonsillectomy/adenoidectomy in the past? 

1. Yes1 

2. No2 

11. Do you have exercise intolerance? 

1. Yes1 

2. No2 

12. Do you: 

1. Perform all physical activity without getting short of breath or tired, or having   

palpitations?  
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2. Get short of breath or tired, or have palpitations when performing more strenuous 

activities? For example, walking on steep inclines or walking up several flights of steps. 

3. Get short of breath or tired, or have palpitations when performing day to day activities, 

for example, walking on the flat. 

4. Feel breathless at rest, and are mostly housebound or unable to carry out any physical 

activity without getting short of breath or tired, or having palpitations? 

 

D. STOP-BANG Sleep Apnea Questionnaire 

 

23. Neck Circumference(cm) ______    ______find a flexible measuring tape marked with 

centimeters, in a standing position locate the widest part of your neck called larynx or Adam’s 

apple and zero in on it. Wrap the tape around the widest part of your neck, so there is no slack, 

but don’t squeeze your neck with the tape. Now repeat it again. 

 

STOP 

24. Do you snore loudly (louder than talking or loud enough to be heard through closed 

doors)? 

Yes1   No2 

25. Do you often feel tired, fatigued, or sleepy during daytime? 

Yes1   No2 

26. Has anyone observed you stop breathing during your sleep? 

Yes1   No2 

27. Do you have or are you being treated for high blood pressure? 
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Yes1   No2 

BANG 

28. BMI more than 35kg/m2? Yes1   No2 

29. AGE over 50 years old? Yes1   No2 

30. NECK circumference > 40cm? Yes1   No2 

31. GENDER: Male? Yes1   No2 

Scoring: High risk of OSA: Yes 5 – 8; Intermediate risk of OSA: Yes 3 – 4;  Low risk of OSA: Yes 

0 – 2 

 

E. Berlin Sleep Apnea Questionnaire 

Category 1 

32. Do you snore?[1] 

1. Yes1 

2. No2 

3. DK88 

If you answered “Yes”: 

33. Your snoring is:[2] 

1. Slightly louder than breathing 

2. As loud as talking 

3. Louder than talking 

34. How often do you snore?[3] 

1. Almost every day 

2. 3-4 times per week 
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3. 1-2 times per week 

4. 1-2 times per month 

5. Rarely or never 

35. Has your snoring ever bothered other people?[4] 

1. Yes1 

2. No2 

3. DK88 

36. Has anyone noticed that you stop breathing during your sleep?[5] 

1. Almost every day 

2. 3-4 times per week 

3. 1-2 times per week 

4. 1-2 times per month 

5. Rarely or never 

37. How often do you feel tired or fatigued after your sleep?[6] 

1. Almost every day 

2. 3-4 times per week 

3. 1-2 times per week 

4. 1-2 times per month 

5. Rarely or never 

Category 2 

38. During your waking time, do you feel tired, fatigued or not up to par?[7] 

1. Almost every day 

2. 3-4 times per week 



63 
 

3. 1-2 times per week 

4. 1-2 times per month 

5. Rarely or never 

39. Have you ever nodded off or fallen asleep while driving a vehicle?[8] 

1. Yes1 

2. No2 

If you answered “Yes”: 

40. How often does this occur?[9] 

1. Almost every day 

2. 3-4 times per week 

3. 1-2 times per week 

4. 1-2 times per month 

5. Rarely or never 

Category 3 

41. Do you have high BP?[10] 

1. Yes1 

2. No2 

3. DK88 

Categories and Scoring: 

Category 1: items 1, 2, 3, 4, and 5; 

Item 1: if ‘Yes’, assign 1 point 

Item 2: if ‘c’ or ‘d’ is the response, assign 1 point 

Item 3: if ‘a’ or ‘b’ is the response, assign 1 point 
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Item 4: if ‘a’ is the response, assign 1 point 

Item 5: if ‘a’ or ‘b’ is the response, assign 2 points 

Add points. Category 1 is positive if the total score is 2 or more points. 

Category 2: items 6, 7, 8 (item 9 should be noted separately). 

Item 6: if ‘a’ or ‘b’ is the response, assign 1 point 

Item 7: if ‘a’ or ‘b’ is the response, assign 1 point 

Item 8: if ‘a’ is the response, assign 1 point 

Add points. Category 2 is positive if the total score is 2 or more points. 

Category 3 is positive if the answer to item 10 is ‘Yes’ or if the BMI of the patient 

is greater than 30kg/m2. 

(BMI is defined as weight (kg) divided by height (m) squared, i.e.., kg/m2). 

High Risk: if there are 2 or more categories where the score is positive. 

Low Risk: if there is only 1 or no categories where the score is positive. 

Additional Question: item 9 should be noted separately 

 

 

 

 

 

Appendix 2B. Questionnaire for adult patients (Armenian version) 

 

Մե ծ ահասակ ն ե ր ի  հ ար ց աշ ար  

Պաց ի ե ն տի  ID _______________________ 



65 
 

Հ ար ց ազ ր ո ւ յ ց ի  ամ սաթի վ  (օ օ /աա/տտտտ)__/__/__ 

 

A․  Սկ ր ի ն ի ն գ  հ ար ց ե ր  

1. Ու ն ե ՞ ք  ար դ յ ո ք  հ ե տև յ ալ  հ ի վան դ ո ւ թ յ ո ւ ն ն ե ր ի ց  մ ե կ ը ․  

1. Քր ո ն ի կ  շ ն չ առ ակ ան  հ ի վ ան դ ո ւ թ յ ո ւ ն  (օ ր ․ ՝  աս թմա, 

ք ր ո ն ի կ  բ ր ո ն խիտ, թո ք ի  ք աղ ց կ ե ղ ,մ ո ւ կ ո վ ի ս ց ի դ ո զ , 

պր ո ֆե ս ի ո ն ալ  թո ք այ ի ն  

հ ի վ ան դ ո ւ թ յ ո ւ ն )․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․

․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ………....Y1       N2         

2. Նյ ար դ ամ կ ան այ ի ն  հ ի վ ան դ ո ւ թ յ ո ւ ն  (օ ր ․ ՝  տարած ո ւ ն  

ս կ լ ե ր ո զ , մ կ ան այ ի ն  

դ ի ս տր ո ֆի ա)․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․

․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ․ ..Y1       N2        

3. Բն ած ի ն  ս ի ն դ ր ո մ ․ (օ ր ․ ՝  Դաո ւ ն ի , Թը ր ն ե ր ի , Դի -

Ջե ո ր ջ ի , Ու ի լ յ ամ ս ի , Նո ւ ն ան ի , Վե լ ո կ ար դ ի ո ֆաց իալ  

հ ամախտան ի շ , և  այ լ ն ․ )……………. Y1       N2         

4. Վե ր ի ն  շ ն չ ո ւ ղ ի ն ե ր ի  բ ն ած ի ն  ան ո մալ ի ա․ ………………. 

Y1        N2         

5. Ախտո ր ո շ վ ած  ք ն ի  խան գ ար ո ւ մ ․ ……………………….. Y1        

N2      

Եթե  վ ե ր ո ն շ յ ալ  հ ար ց ե ր ի ց  մ ե կ ի  պատասխան ը  դ ր ակ ան  է , 

շ ն ո ր հ ակալ ո ւ թ յ ո ւ ն  հ այ տն ե ք  մաս ն ակ ց ի ն  և  դ ադար ե ց ր ե ք  

հ ար ց ազ ր ո ւ յ ց ը ։  
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B. Սո ց ի ալ -դ ե մ ո գ ր աֆի կ  բ ն ո ւ թագ ր ե ր  

2. Ծն ն դ յ ան  ամ սաթի վ  (օ օ /աա/տտտտ)__/__/__ 

3. Արակ ան 1 / Իգ ական 2 ___________ 

4. Քաշ (կ գ ) _________ 

5. Հ ասակ  (ս մ ) ___________  

6. Տ ար ի ք (տ) __________ 

7. Ին չ պե ՞ ս  կ գ ն ահ ատե ք  Ձե ր  ակադ ե մ ի ակ ան  

կ ար ո ղ ական ո ւ թ յ ո ւ ն ը  (ս ո վ ո ր ե լ ո ւ  ո ւ ն ակ ո ւ թ յ ո ւ ն ն ե ր ը ), 

հ ամ ե մատած  Ձե ր  ը ն կ ե ր ն ե ր ի  հ ե տ։  

1. Շատ ավ ե լ ի  վ ատ 

2. Վատ 

3. Նո ւ յ ն ը  

4. Ավ ե լ ի  լ ավ  

5. Շատ ավ ե լ ի  լ ավ  

 

C. Կլ ի ն ի կ ական  ան ամ ն ե զ /ս ր տայ ի ն  ախտան ի շ ե ր  

8. Որ ք ա՞ ն  է  ե ղ ե լ  Ձե ր  ք աշ ը  ծ ն վ ե լ ի ս (կ գ )։  _____ 

9. Ու ն ե ՞ ք  ար դ յ ո ք  Դո ւ ք  տո ն զ ի լ ի տ կ ամ  

ադ ե ն ո ի դ ի տ...........................…….Այ ո 1     Ոչ 2       

     10. Վի ր ահատվ ե ՞ լ  ե ք  տո ն զ ի լ ի տի  կ ամ  ադ ե ն ո ի դ ի տի  

կ ապակ ց ո ւ թ յ ամ բ ։  

1. Այ ո  
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2. Ոչ  

      11. Հ ո գ ն ո ւ ՞ մ  ե ք  ար դ յ ո ք  ֆի զ ․  ծ ան ր աբ ե ռ ն վ ած ո ւ թ յ ան  

ժ աման ակ ։  

1. Այ ո  

2. Ոչ  

12. Դո ւ ք ․  

1. Կատար ո ւ մ  ե ք  բ ո լ ո ր  ֆի զ ի կ ակ ան  ակտի վ ո ւ թ յ ո ւ ն ն ե ր ը  

առ ան ց  հ ևալ ո ւ , հ ո գ ն ե լ ո ւ  կ ամ  ս ր տխփո ց ն ե ր ի ։  

2. Հ և ո ւ մ  ե ք , հ ո գ ն ո ւ մ  կ ամ  ս ր տխփո ց ն ե ր  ո ւ ն ե ն ո ւ մ , ե ր բ  

կ ատար ո ւ մ  ե ք  մ ի ջ ի ն ի ց  բ ար ձ ր  ֆի զ ի կ ակ ան  

ակտի վ ո ւ թ յ ո ւ ն ն ե ր , օ ր ի ն ակ ՝  կ տր ո ւ կ  թե ք ո ւ թ յ ո ւ ն  

կ ամ  մ ի  ք ան ի  հ ար կ  աստի ճ ան ն ե ր ո վ  բ ար ձ ր ան ալ ի ս ։  

3. Հ և ո ւ մ  ե ք , հ ո գ ն ո ւ մ  կ ամ  ս ր տխփո ց ն ե ր  ո ւ ն ե ն ո ւ մ , ե ր բ  

կ ատար ո ւ մ  ե ք  առ օ ր յ ա ֆի զ ի կ ական  

ակտի վ ո ւ թ յ ո ւ ն ն ե ր ,օ ր ի ն ակ ՝  հ ար թ  տարած ք ո ւ մ  

ք այ լ ե լ ի ս ։  

4. Հ և ո ւ մ  ե ք  հ ան գ ստի  ժ աման ակ , հ ի մ ն ակ ան ո ւ մ  գ տն վ ո ւ մ  

ե ք  տան ը  և  ան կ ար ո ղ  ե ք  կ ատար ե լ  ո ր և է  ֆի զ ․  

ակտի վ ո ւ թ յ ո ւ ն  առ ան ց  հ ևալ ո ւ , հ ո գ ն ե լ ո ւ  կ ամ  

ս ր տխփո ց ն ե ր ի ։  

D. STOP-BANG հ ար ց աշ ար  

23. Պարան ո ց ի  շ ր ջ ագ ի ծ ը  (ս մ )_____  _____ Գտե ք  ճ կ ո ւ ն  չ ափի չ  

ժ ապավ ե ն ՝  ս ան տի մ ե տր , կ ան գ ն ած  վ ի ճ ակ ո ւ մ  շ ո շ ափե ք  Ձե ր  
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պարան ո ց ի  ամ ե ն ալ այ ն  հ ատված ը , ո ր ը  կ ո չ վ ո ւ մ  է  կ ո կ ո ր դ  կ ամ  

ադամախն ձ ո ր , պտտե ք  ս ան տի մ ե տր ը  պարան ո ց ի  շ ո ւ ր ջ ն  այ դ  

հ ատված ո ւ մ  այ ն պե ս , ո ր  ո չ  շ ատ ս ե ղ մ ի , ո չ  է լ  թո ւ յ լ  լ ի ն ի ։  

Կր կ ն ե ք  այ դ  գ ո ր ծ ո ղ ո ւ թ յ ո ւ ն ը  և ս  մ ե կ  ան գ ամ ։  

 

STOP 

24. Դո ւ ք  բ ար ձ ր  խռ ռ աց ն ո ւ ՞ մ  ե ք  (խո ս ե լ ո ւ ց  ավ ե լ ի  բ ար ձ ր  կ ամ  

այ ն ք ան  բ ար ձ ր , ո ր  լ ս վ ի  փակ  դ ռ ն ե ր ի  հ ե տև ո ւ մ )։  

Yes1   No2 

25. Հ աճ ա՞ խ ե ք  Ձե զ  զ գ ո ւ մ  հ ո գ ն ած , ո ւ ժ ասպառ  կ ամ  ք ն կ ո տ 

ց ե ր ե կ այ ի ն  ժ ամ ի ն ։  

Yes1   No2 

26. Որ և է  մ ե կ ը  ն կ ատե ՞ լ  է , ո ր  Դո ւ ք  շ ո ւ ն չ ը  պահ ե ք  ք ն ած  

ժ աման ակ ։  

Yes1   No2 

27. Ու ն ե ՞ ք  կ ամ  բ ո ւ ժ վ ո ւ ՞ մ  ե ք  ար դ յ ո ք  բ ար ձ ր  ար յ ան  ճ ն շ մ ան  

կ ապակ ց ո ւ թ յ ամ բ ։  

Yes1   No2 

BANG 

28. Մար մ ն ի  զ ան գ վ ած ի  ի ն դ ե ք ս  > 35կ գ /մ 2? Yes1   No2 

29. Տ ար ի ք  > 50տ? Yes1   No2 

30. Պարան ո ց ի  շ ր ջ ագ ի ծ ը  > 40ս մ ?  Yes1   No2 

31. Սե ռ ը ՝  արակա՞ ն  Yes1   No2 
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E. Բե ռ լ ի ն յ ան  Հ ար ց աշ ար  

Կատե գ ո ր ի ա 1 

32. Խռ մփաց ն ո ւ ՞ մ  ե ք  ար դ յ ո ք  [1] 

1. Այ ո 1 

2. Ոչ  2 

3. Չ գ ի տե մ 88 

Եթե  այ ո , 

33. Ձե ր  խռ մփո ց ը [2] 

1. Շն չ առ ո ւ թ յ ո ւ ն ի ց  մ ի  փո ք ր  բ ար ձ ր  է  

2. Բար ձ ր  է , ի ն չ պե ս  խո ս ք ը  

3. Խո ս ք ի ց  բ ար ձ ր  է  

4. Այ ն ք ան  բ ար ձ ր  է , ո ր  կ ար ո ղ  է  լ ս վ ե լ  հ ար ևան  

ս ե ն յ ակ ո ւ մ  

 

34. Որ ք ա՞ ն  հաճ ախ ե ք  խռ մփաց ն ո ւ մ [3] 

1. Հ ամար յ ա ամ ե ն  օ ր  

2. Շաբ աթական  3-4 ան գ ամ  

3. Շաբ աթական  1-2 ան գ ամ  

4. Ամ ս ե կ ան  1-2 ան գ ամ  

5. Եր բ ե ք  կ ամ  գ ր ե թե  ե ր բ ե ք  

 

35. Ձե ր  խռ մփո ց ը  ե ր բ և է  ան հան գ ստաց ր ե ՞ լ  է  այ լ  մար դ կ ան ց [4] 

1. Այ ո 1 
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2. Ոչ 2 

 

36. Որ և է  մ ե կ ը  ն կ ատե ՞ լ  է , ո ր  դ ո ւ ք  դ ադ ար ո ւ մ  ե ք  շ ն չ ե լ  ք ն ած  

ժ աման ակ [5] 

1. Հ ամար յ ա ամ ե ն  օ ր  

2. Շաբ աթական  3-4 ան գ ամ  

3. Շաբ աթական  1-2 ան գ ամ  

4. Ամ ս ե կ ան  1-2 ան գ ամ  

5. Եր բ ե ք  կ ամ  գ ր ե թե  ե ր բ ե ք  

Կատե գ ո ր ի ա 2 

37. Որ ք ա՞ ն  հաճ ախ ե ք  զ գ ո ւ մ  Ձե զ  հ ո գ ն ած  կ ամ  թո ւ լ աց ած  ք ն ի ց  

հ ե տո [6] 

1. Հ ամար յ ա ամ ե ն  օ ր  

2. Շաբ աթական  3-4 ան գ ամ  

3. Շաբ աթական  1-2 ան գ ամ  

4. Ամ ս ե կ ան  1-2 ան գ ամ  

5. Եր բ ե ք  կ ամ  գ ր ե թե  ե ր բ ե ք  

 

38. Որ ք ա՞ ն  հաճ ախ ե ք  ար թո ւ ն  ժ աման ակ  զ գ ո ւ մ  ձ ե զ  հ ո գ ն ած , 

թո ւ լ աց ած  կ ամ  ս ո վ ո ր ակ ան ի ց  վատ[7] 

1. Հ ամար յ ա ամ ե ն  օ ր  

2. Շաբ աթական  3-4 ան գ ամ  

3. Շաբ աթական  1-2 ան գ ամ  
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4. Ամ ս ե կ ան  1-2 ան գ ամ  

5. Եր բ ե ք  կ ամ  գ ր ե թե  ե ր բ ե ք  

 

39. Եր բ և է  ն ն ջ ե լ  կ ամ  ք ն ե ՞ լ  ե ք  մ ե ք ե ն այ ի  ղ ե կ ի ն [8] 

1. Այ ո 1 

2. Ոչ 2 

 

40. Եթե  այ ո , ո ր ք ա՞ ն  հ աճ ախ է  դ ա կ ատար վ ո ւ մ [9] 

1. Հ ամար յ ա ամ ե ն  օ ր  

2. Շաբ աթական  3-4 ան գ ամ  

3. Շաբ աթական  1-2 ան գ ամ  

4. Ամ ս ե կ ան  1-2 ան գ ամ  

5. Եր բ ե ք  կ ամ  գ ր ե թե  ե ր բ ե ք  

Կատե գ ո ր ի ա 3 

41. Ու ն ե ՞ ք  բ ար ձ ր  ար յ ան  ճ ն շ ո ւ մ [10] 

1. Այ ո 1 

2. Ոչ 2 

3. Չ գ ի տե մ 88 
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Appendix 3. Medical Record Review Form 

         Medical Record Review Form 

Social – demographic characteristics 

42.Patient ID________ 43. Date of chart abstraction___/___/__ 

dd/mm/yyyy 

 3. Birth Date___/___/_____  dd/mm/yyyy 

44.    Date of first visit __/__/____ 

Dd/mm/yyyy 

45.    Residency 

0.Armenia        1.Other  

46. Main diagnosis 

1. Functionally univentricular heart             2. Tetralogy of Fallot                            3.Structurally 

normal heart 

47. Subtype of univentricular heart 

1. Tricuspid atresia 2. Double inlet ventricle 

3. Double outlet ventricle 4. Complete AV canal 

5. Transposition of great arteries with 

ventricular septal defect (TGA-VSD) 

6. Mitral atresia 

 

7. Pulmonary atresia – ventricular 

septal defect (PA- VSD) 

8. Pulmonary atresia – intact ventricular 

septum (PA-IVS) 

48. Concomitant heart defects 

1. Yes      2. No 

If yes, specify 

__________________________ 

49.Concomitant disease/syndrome 

1. Yes    2. No 

If yes, 

specify__________________________ 
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   50. Palliative surgery 

1.Yes    2.No 

 

51. Bidirectional Glenn 

      1.Yes    2.No 

52. Hemifontan classic 

      1.Yes    2.No 

53. Hemifontan turbo 

         1.Yes    2.No 

54. Aorta-pulmonary shunt 

        1.Yes    2.No 

55. Pulmonary artery banding 

               1.Yes    2.No 

56. Atrioseptectomy 

       1.Yes    2.No 

57. Damus - Kaye - Stansel procedure (DKS) 

                1.Yes    2.No 

58. Other 

1.Yes    2.No   If yes, specify  _________ 

Date of surgeries dd/mm/yyyy 

59. 1st palliation___/___/___                                       60.     2nd palliation 

__/__/___ 

61.     3rd palliation__/__/___                                       62.    4th palliation __/__/___ 

63. Date of final repair/palliation (dd/mm/yyyy)                               ___/___/____ 

64. Type of final repair 

 1. Extracardiac 

Fontan                    

2. Intracardiac lateral 

tunnel 

3. Kawashima surgery                 4. TOF repair 
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65. Date of last hemodynamic catheterization(dd/mm/yyyy)                                       ___/___/____ 

a. 66. Total pulmonary 

resistance(TPR)________ 

67. Arteriolar pulmonary resistance 

(APR)_______ 

68. Mean PA pressure_______ 

 

  69.Mean SVC pressure(mmHg)________ 70. Mean pressure in 

aorta(mmHg)_______ 

   71. SV end – diastolic pressure 

(SVEDP)______ 

              72. Transpulmonary 

gradient_______ 

73. Index of McGoon _____ 74. Index of Nakata ______ 

75. Presence of significant collateral 

vessels 

a. Yes         b.     No 

 

 

  76. Morphology of single ventricle 

1. Left ventricle                                     2. Right ventricle                                            3. Undefined 

Echocardiographic data at last visit 

 77. Last echo date (dd/mm/yyyy) ___/___/____ 

Fontan 

 78. Single ventricle end-diastolic diameter 

(SVEDD)(mm)______ 

79. Single ventricle end-systolic diameter 

(SVESD)_______ 

80. Single ventricle ejection fraction 

1. TOF  

87. Right ventricle dimension (M-

mode)(mm)____ 

88. Right ventricular end-diastolic area index 

(RVEDAI)_______ 

89. Residual pulmonary stenosis (PS) 



75 
 

(SVEF)____ 

81. SVC peak velocity_____ 

82.Presence of fenestration  

              1. Yes 2. No 

83. Fenestration velocity (m/sec)______ 

84. Atrioventricular valve regurgitation 

(AVR) 

1.No     2.Mild     3.Moderate     4.Severe 

 

85. Presence of reverse flow on hepatic veins 

             1. Yes                        2. No 

86. SVEF (%) ____________ 

1.No     2.Mild     3.Moderate     4.Severe 

90. Residual pulmonary regurgitation (PR) 

         1.No       2.Mild       3.Moderate        

4.Severe 

91. Tricuspid regurgitation (TR) 

         1.No     2.Mild     3.Moderate     4.Severe 

92. TR peak systolic pressure 

gradient(mmHg)________ 

93. Aortic regurgitation (AR) 

        1.No     2.Mild     3.Moderate     4.Severe 

94. LVEDD ______ 

95. LVEF (%) ________ 

2. Clinical Characteristics at last visit 

3. 96. Last visit weight (kg)   

______ 

4. 97.Last visit height(cm) 

_______ 

5. 98.Last visit heart rate(bpm) 

_____ 

6. 99. Last visit BP 

(systolic/diastolic)______/______ 

7. 100. Last visit oxygen saturation(%) _________ 

8. Medications prescribed at last visit 

101. Aspirin 

1.Yes    2.No 

102. Coumadin/phenilin 

1.Yes    2.No 

103. B-blockers 

1.Yes    2.No 

104. ACEI/ARB 

1.Yes    2.No 

105. Antiarrhythmic 106. Diuretics 
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1.Yes    2.No 1.Yes    2.No 

107. Sildenafil 

1.Yes    2.No 

107. Other 

1.Yes    2.No, If yes- 

specify_______ 

108. Arrhythmia history  

    1. Yes      2.No 

109. Type of arrhythmia 

       1. Atrial        2. Ventricular           3. Both 

110. QRS duration (msec)_______ 

111. Implanted device 

1. Stent          2. PMK/ICD           3. 

Fenestration device 
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Appendix 4A. Oral Consent form (Englsih version) 

American University of Armenia 

Institutional Review Board #1 

Oral Consent form for Congenital Heart Disease Patients 

Title of research project: Risk of Obstructive Sleep Apnea in Patients with Repaired or Palliated 

Congenital Heart Disease 

Hello, my name is _________. I am a pediatric cardiologist / pediatric cardiologist and second 

year graduate student at School of Public Health at the American University of Armenia. As part 

of my thesis project, and with the support of the faculty members and in collaboration with 

Nork-Marash Medical Center, I am conducting a study to investigate the risk of sleep disorders 

in patients with repaired congenital heart disease. Proper identification and treatment of this 

disorder can contribute to improvement of heart health.   

You have been contacted because based on NMMC records you or your child have been 

diagnosed with congenital heart disease (either Tetralogy of Fallot or Univentricular heart) and 

underwent surgical repair of that anomaly / you have been selected randomly, because based on 

NMMC records you have structurally normal heart, underwent heart study for some reason. You 

will be one of 200 people who will participate in this study. If you are willing to participate in 

this study I will review your personal medical chart in NMMC. I will also ask you questions 

about your heart health and sleep habits. This is safe procedure and there are no risks linked to 

its’ performance. Your participation in the study is voluntary. You may skip any question you 

think is inappropriate and stop the further investigation at any moment you want with no further 

negative consequences. The interview will take place when it’s convenient to you and take no 

more than 15 minutes.  
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There will be no monetary benefits for you if you participate in this project. The information 

provided by you will be very helpful for understanding the mechanisms of worsening heart 

health status in patients with repaired CHD.  

There is no penalty for refusing to participate. Whether or not you are in the study will not affect 

your future treatment at the NMMC. The information provided by you is fully confidential and 

will be used only for the study. Only aggregate data will be reported. Contact information will be 

destroyed upon completion of the research.  

If you have more questions about this study you can contact to dean of School of Public Health 

Varduhi Petrosyan via following number (+37460 61 25 92). If you feel you have not been 

treated fairly or think you have been hurt by joining this study, please contact Dr. Kristina 

Akopyan, AUA Human Subject Protection Administrator at the American University of Armenia 

(+374 60) 61 25 61.  

If you agree to be involved in this study, could we continue? 
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Appendix 4B. Oral Consent form (Armenian version)  

Հ այ աս տան ի  Ամ ե ր ի կ յ ան  Հ ամալ սար ան  

Գիտահ ե տազ ո տական  է թի կ այ ի  թի վ  1 հ ան ձ ն աժ ո ղ ո վ  

Իր ազ ե կ  համաձայ ն ո ւ թ յ ան  ձ և  

Հ ե տազ ո տո ւ թ յ ան  ան վան ո ւ մ ը ՝  Քն ի  օ բ ս տր ո ւ կ տի վ   ապն ո է ի  ռ ի ս կ ը  

շ տկ վ ած  ս ր տի  բ ն ած ի ն  արատո վ  պաց ի ե ն տն ե ր ի  շ ր ջ ան ո ւ մ   

Բար և  Ձե զ , ի մ  ան ո ւ ն ը  __________________ է : Ես  ման կ ակ ան  ս ր տաբ ան  

ե մ  / ման կ ակ ան  ս ր տաբ ան  ե մ  և  Հ այ աս տան ի  Ամ ե ր ի կ յ ան  

հ ամալ ս ար ան ի  Հ ան ր այ ի ն  Առ ո ղ ջ ապահ ո ւ թ յ ան  բ աժ ն ի  

մագ ի ս տրատո ւ ր այ ի  ավարտական  կ ո ւ ր ս ի  ո ւ ս ան ո ղ  ե մ : Եվ , ո ր պե ս  

ի մ  ավարտական  գ ի տակ ան  աշ խատան ք ի  մ ի  մաս , հ ե տազ ո տական  խմ բ ի  

ան դ ամ  դ ասախո ս ն ե ր ի  աջ ակ ց ո ւ թ յ ամ բ  և  Նո ր ք -Մարաշ  բ ժ շ կ ակ ան  

կ ե ն տր ո ն ի  հ ե տ համատե ղ , ի ր ակ ան աց ն ո ւ մ  ե մ  հ ե տազ ո տո ւ թ յ ո ւ ն  

ո ւ ս ո ւ մ ն աս ի ր ե լ ո ւ  ք ն ի  խան գ ար ո ւ մ ն ե ր ի  ռ ի ս կ ը  շ տկ վ ած  բ ն ած ի ն  

ս ր տի  հ ի վան դ ո ւ թ յ ո ւ ն ն ե ր ո վ  պաց ի ե ն տն ե ր ի  մ ո տ։  Այ ս  

հ ի վ ան դ ո ւ թ յ ան  ժ աման ակ ի ն  հ այ տն աբ ե ր ո ւ մ ը  և  բ ո ւ ժ ո ւ մ ը  կ ար ո ղ  

ե ն  ն պաստե լ  ս ր տի  առ ո ղ ջ ո ւ թ յ ան  բ ար ե լ ավ ման ը ։  Դո ւ ք  ը ն տր վ ե լ  

ե ք , ո ր ո վ հ ե տև  Նո ր ք -Մարաշ  բ ժ շ կ ակ ան  կ ե ն տր ո ն ո ւ մ  գ ր ան ց ված  

տվ յ ալ ն ե ր ի  հ ամաձ այ ն  Ձե զ  կ ամ  Ձե ր  ե ր ե խայ ի  առ կա է  ս ր տի  

բ ն ած ի ն  հ ի վ ան դ ո ւ թ յ ո ւ ն  (Ֆալ լ ո յ ի  տե տրադա կ ամ  ֆո ւ ն կ ց ի ո ն ալ  

մ ի ափո ր ո ք  ս ի ր տ) և  կ ր ե լ  ե ք  շ տկ ման  վ ի ր ահատո ւ թ յ ո ւ ն  ն ր ա 

կ ապակ ց ո ւ թ յ ամ բ  / Դո ւ ք  ը ն տր վ ե լ  ե ք  պատահական ո ւ թ յ ան  կ ար գ ո վ , 

ո ր ո վ հ ե տև   Նո ր ք -Մարաշ  բ ժ շ կ ական  կ ե ն տր ո ն ո ւ մ  գ ր ան ց վ ած  

տվ յ ալ ն ե ր ի  հ ամաձ այ ն  ո ւ ն ե ք  կ առ ո ւ ց վ ած ք ո վ  ն ո ր մալ  ս ի ր տ և  
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ի ն չ -ո ր  պատճ առ ո վ  ան ց ե լ  ե ք  ս ր տի  հ ե տազ ո տո ւ թ յ ո ւ ն  այ դ  

կ ե ն տր ո ն ո ւ մ ։  Դո ւ ք  կ լ ի ն ե ք  այ ս  հ ե տազ ո տո ւ թ յ ան  ե ր կ ո ւ  

հ ար յ ո ւ ր  մաս ն ակ ի ց ն ե ր ի ց  մ ե կ ը ։  

Եթե  դ ո ւ ք  պատրաստ ե ք  մաս ն ակ ց ե լ ո ւ , ապա ե ս  կ ո ւ ս ո ւ մ ն աս ի ր ե մ  

ՆՄԲԿ-ի  ձ ե ր  ան ձ ն ակ ան  բ ժ շ կ ակ ան  ք ար տը ։ Նաև  կ տամ  հ ար ց ե ր  ձ ե ր  

ս ր տի  առ ո ղ ջ ո ւ թ յ ան  և  ք ն ի  ս ո վ ո ր ո ւ թ յ ո ւ ն ն ե ր ի  վ ե ր աբ ե ր յ ալ : Սա 

ապահ ո վ  գ ո ր ծ ը ն թաց  է  և  ն ր ա ի ր ակ ան աց ման  հ ե տ կ ապված  ո ր և է  

ռ ի ս կ ե ր  չ կ ան ։  Ձե ր  մաս ն ակ ց ո ւ թ յ ո ւ ն ը  հ ե տազ ոտո ւ թ յ ան ը  

կ ամավ ո ր  է ։   Դո ւ ք  ի ր ավ ո ւ ն ք  ո ւ ն ե ք  չ պատասխան ե լ  այ ն  

հ ար ց ե ր ի ն , ո ր ո ն ք  Ձե զ  կ ար ո ղ  ե ն  տհաճ ո ւ թ յ ո ւ ն  պատճ առ ե լ  և  

կ ար ո ղ  ե ք  դ ադ ար ե ց ն ե լ  հ ար ց ազ ր ո ւ յ ց ը  ց ան կ աց ած  պահ ի ` առ ան ց  

ո ր և է  հ ե տագ ա բ աց ասակ ան  հ ե տևան ք ն ե ր ի : Հ ար ց ազ ր ո ւ յ ց ը  տե ղ ի  

կ ո ւ ն ե ն ա մ ե կ  ան գ ամ , Ձե զ  առ ավ ե լ  հ ար մար  ժ աման ակ , և  կ տև ի  ո չ  

ավ ե լ ի  ք ան  15 ր ո պե : Այ ս  հ ե տազ ո տո ւ թ յ ան ը  Ձե ր  մաս ն ակ ց ո ւ թ յ ան  

դ ե պք ո ւ մ  ո ր և է  դ ր ամակ ան  խրախո ւ ս ան ք  ն ախատե ս վ ած  չ է :  Ձե ր  

կ ո ղ մ ի ց  տրամադ ր վ ած  տվ յ ալ ն ե ր ը  շ ատ օ գ տակ ար  կ լ ի ն ե ն  

հ աս կ ան ալ ո ւ  համար  ս ր տի  բ ն ած ի ն  արատո վ  վ ի ր ահատված  

պաց ի ե ն տն ե ր ի  ս ր տի  կ ար գ ավ ի ճ ակ ի  վ ատաց ման  մ ե խան ի զ մ ն ե ր ը ։  

Հ ե տազ ո տո ւ թ յ ան ը  չ մ աս ն ակ ց ե լ ը  չ ո ւ ն ի  ո ր և է  բ աց ասակ ան  

հ ե տևան ք : Ան կախ ն ր ան ի ց  Դո ւ ք  կ մաս ն ակ ց ե ք  այ ս  

հ ե տազ ո տո ւ թ յ ան ը  թե  ո չ , ո չ ի ն չ  չ ի  ազ դ ի  Ձե ր  ՆՄԲԿ հ ե տագ ա 

այ ց ե լ ո ւ թ յ ո ւ ն ն ե ր ի  վ ր ա: Ձե ր  կ ո ղ մ ի ց  տրամադ ր ված  ո ղ ջ  

տե ղ ե կ ո ւ թ յ ո ւ ն ն ե ր ը  գ աղ տն ի  կ պահ վ ե ն  և  կ օ գ տագ ո ր ծ վ ե ն  մ իայ ն  
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հ ե տազ ո տո ւ թ յ ան  հ ամար : Միայ ն  ը ն դ հ ան ր աց վ ած  ար դ յ ո ւ ն ք ն ե ր ը  

կ ն ե ր կ այ աց վ ե ն  զ ե կ ո ւ յ ց ո ւ մ : Ձե ր  ան ձ ն ական  տվ յ ալ ն ե ր ը  

ան մ ի ջ ապե ս  կ ո չ ն չ աց վ ե ն  հ ե տազ ո տո ւ թ յ ան  ավարտի ց  հ ե տո : 

Հ ե տազ ո տո ւ թ յ ան  հ ե տ կ ապված  հ ե տագ ա հ ար ց ե ր ի  համար  կ ար ո ղ  ե ք  

զ ան գ ահար ե լ  Հ ան ր այ ի ն  առ ո ղ ջ ապահ ո ւ թ յ ան  ֆակ ո ւ լ տե տի  դ ե կ ան  

Վար դ ո ւ հ ի  Պե տր ո ս յ ան ի ն  հ ե տև յ ալ  հ ե ռ ախո սահամար ո վ  (+37460 61 25 

92): Եթե  կ ար ծ ո ւ մ  ե ք , ո ր  հ ե տազ ո տո ւ թ յ ան  ը ն թաց ք ո ւ մ  Ձե զ  հ ե տ 

լ ավ  չ ե ն  վ ե ր աբ ե ր վ ե լ  և /կ ամ  հ ե տազ ո տո ւ թ յ ո ւ ն ը  Ձե զ  վ ն աս  է  

հ աս ց ր ե լ , կ ար ո ղ  ե ք  զ ան գ ահար ե լ  Հ ԱՀ -ի  Էթի կ այ ի  հան ձ ն աժ ո ղ ո վ ի  

ադ մ ի ն ի ստր ատո ր  Քր ի ս տի ն ա Հ ակ ո բ յ ան ի ն , հ ե տև յ ալ  

հ ե ռ ախո սահամար ո վ  (+374 60) 61 25 61: 

 Եթե  Դո ւ ք  հ ամաձայ ն  ե ք  մաս ն ակ ց ե լ  հ ե տազ ո տո ւ թ յ ան ը , կ ար ո ՞ ղ  

ե ն ք  շ ար ո ւ ն ակ ե լ ։  


