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ABSTRACT 

Introduction: Systemic hypertension (HTN) and obstructive sleep apnea syndrome (OSAS) 

are common conditions affecting middle-aged and elderly adults, and both conditions are 

associated with significant morbidity and mortality.  HTN is very prevalent in Armenia.  

OSAS has been recognized in the Western world as a public health burden, but there have 

been no OSAS related epidemiological studies conducted in Armenia.   

Objective: To measure the independent association between risk of OSAS and systemic HTN 

in adult people living in Yerevan considering all known confounders.   

Methods: The study utilized a case-control design.  The main outcome measure was the HTN 

status; the independent variable was the risk of OSAS.  The study population (108 cases and 

157 unmatched controls) came from the sample population (170 hypertensives and 578 

normotensives) of Hypertension Extended Study in Armenia (HESA) conducted in 2004 by 

the Armenian Medical Association in Yerevan.  The study utilized questionnaires and 

measurements of blood pressure and body habitus.  The study measured the OSAS risk 

through the Berlin Questionnaire.  Data analysis was performed using SPSS and STATA 

software.   

Results:  The odds of HTN in people with high risk of OSAS was 2.17 times greater (95% 

CI: 1.02, 4.63) than odds of HTN in people with low risk of OSAS after adjusting for age, 

neck circumference and co-morbidities (diabetes and/or renal disease).  

Conclusions: This case-control study found an independent positive association between 

OSAS risk and HTN.  The study identified fat deposition in the neck as an influential 

determinant of HTN and OSAS risk, and indicated that development of diabetes and renal 

disease were important risk factors for HTN.  It also showed that the risk of developing HTN 

increases with age. 
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1. INTRODUCTION 

1.1. Hypertension  

Hypertension (HTN) is a disorder with chronically high blood pressure (BP); it is 

measured in millimeters of mercury (mm Hg) and is described with 2 numbers: systolic blood 

pressure (SBP) and diastolic blood pressure (DBP) (1).  HTN is diagnosed when the average 

of 2 or more DBP measurements is 90 mm Hg or when the average of multiple SBP readings 

is 140 mm Hg (1-5) (see Appendix 1).  The higher the BP, the greater is the probability of 

heart attack, heart failure, stroke, myocardial infarction, and renal (kidney) disease (2-4).  

Beginning at 115/75 mm Hg, cardiovascular (CVD) risk doubles for every 20 mm Hg systolic 

or 10 mm Hg diastolic increase in BP (3).  According to the World Health Organization 

(WHO), 62% of cerebrovascular disease and 49% of ischemic heart disease are due to 

suboptimal BP (>115 mm Hg SBP) (3).  About 1 billion individuals suffer from HTN 

throughout the world, and approximately 7.1 million deaths per year may be attributable to 

HTN (3).  

Thus, HTN is an important medical and public health issue, and its prevention and 

management are major public health challenges (3).  To be able to prevent and control HTN, 

it is necessary to better understand the problem and all associated factors/conditions. 

A number of risk factors have been identified for HTN, including age, gender, obesity, 

dietary habits, lack of physical activity, excess alcohol intake, stress, smoking, family history 

of HTN, certain drugs, hormonal disorders, diabetes, renal disease and obstructive sleep 

apnea syndrome (OSAS) (2-4;6;7).   

The current study focused on exploration of one of the risk factors, namely OSAS.   

1.2. Obstructive Sleep Apnea Syndrome   

Clinical and public health importance of the OSAS, identified about 40 years ago, is 
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increasingly recognized (8).  The word syndrome implies that several disorders may produce 

similar symptoms (9).  OSAS may include obstructive sleep apnea (OSA), sleep hypopnea, or 

abnormal upper airway resistance during sleep, which differ in the degree of airway blockage 

or obstruction (9).   

OSA is a life-threatening condition and the most common form of sleep apnea (10). 

OSA is defined as complete collapse of the upper airway lasting 10 seconds or more with 

persistent effort to breathe (11-14).  People suffering from it stop breathing repeatedly while 

sleeping due to the episodes of upper airways blockage caused by relaxation of the muscles at 

the base of the throat (15).  As a result, air does not get into the lungs and the airway collapse 

causes excessively loud snoring, followed by silent periods of stopped breathing and patients 

make persistent efforts to breathe against the occluded upper airway (14;16).  Apnea episodes 

result in abnormal sleep and low blood oxygen during sleep (16).    

The episodes of partial airway collapse while sleeping lasting more than 10 seconds 

are called hypopnea (11-13;17).  Abnormal upper airway resistance during sleep is 

characterized by abnormal respiratory-related arousals that do not meet the accepted 

definition of apnea or hypopnea (14;18).   

Traditionally, the severity of OSAS has been assessed by the apnea-hypopnea index 

(AHI- the number of apneic and hypopneic episodes per hour of sleep), which is a semi-

quantitative method and can be influenced by many factors, including variability in the 

severity of sleep apnea from night to night, especially in the mid range of disease severity 

(19).  A certain threshold level of AHI is used to diagnose OSAS, and the cutoff points of 5, 

10, and 15 are widely used in studies to describe sleep apnea though the clinical 

importance of cutoff points is not identified (12;13).  AHI <5 per hour is considered as 

normal; an AHI of 5 to 15 is a mild disease, 15 to 30 is a moderate disease, and greater than 

30 is a severe disease (14).  
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Screening studies conducted in the United States (US), Europe, and Australia have 

demonstrated that OSAS is prevalent in the adult population, occurs in approximately 5% to 

15% of the population, and there is an opinion that up to 93% of women and 82% of men 

with moderate to severe OSAS remain undiagnosed (14;20;21).  The prevalence of OSAS 

among hypertensive people has also been studied and ranges from 12% to 83% (22).  

Differences in studied populations as well as application of different definitions of the OSAS 

and HTN could explain significant variations in prevalence estimates (18;22).  

Many people with OSAS complain of snoring, gasping and choking for breath, 

frequent awakening at night, excessive daytime sleepiness or fatigue, morning headaches, 

limited attention, memory loss, depression, anxiety and general mood disorders 

(8;12;13;16;23-25).  Very often people do not know that the above-mentioned symptoms are 

a result of the OSAS and majority of affected people remain undiagnosed and untreated 

(8;16).  These symptoms can have a large social and economic burden on the society (8).  For 

example, due to sleepiness people may have impaired social functioning, work performance 

and driving ability (8).  Drivers with untreated OSAS have 3-7-fold higher prevalence of 

motor vehicle accidents (25;26).   

Health care costs related to the diagnosis and treatment of OSAS are substantial.  

Sleep studies are expensive (a cost of a polysomnography procedure, which is a gold standard 

for diagnosis, is approximately $1,100 in the US) and inconvenient as the patient has to spend 

a night in a special sleep laboratory, and the use of diagnostic equipment requires significant 

training of personnel (13;24).  Therefore, primary care doctors often fail to detect OSAS in 

their patients (16).  

1.3. Previous Research 

Several studies suggested that OSAS increases the risk of developing HTN and CVD 

and can be as a serious risk factor as diabetes (15;27;28).  Patients with untreated severe 
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OSAS have a higher incidence of fatal and non-fatal cardiovascular events compared with 

untreated patients with mild–moderate OSAS, patients treated with nasal continuous positive 

airway pressure (nCPAP), and healthy subjects (29;30). 

The mechanism by which OSAS can lead to HTN is not fully understood (31).  The 

most popular hypothesis is that apnea and hypopnea lead to decreased oxyhemoglobin 

saturation, this stimulates peripheral chemoreceptors, which activate sympathetic nervous 

system during the night to increase cardiac output, systemic vascular resistance and BP, and 

nightly recurrent temporary elevations in systemic BP may also lead to elevated BP during 

the daytime and, eventually, if untreated, to sustained HTN (11;28;32).  

The relationship between OSAS and HTN is complex and may be bidirectional (27).  

Some authors suggest that OSAS potentially worsens HTN, and HTN can influence the 

severity of OSAS.  Until recently it was not clear whether this relationship is etiological or 

due to confounders, including obesity and especially upper body obesity (19).  Upper body 

obesity could influence OSAS through deposition of fat in the neck, narrowing the 

pharyngeal airway (19).  For example, higher prevalence of the OSAS in men could be due to 

upper body obesity, more typical male fat deposition (19).   

There were numerous epidemiological studies of OSAS and HTN (population-based 

and sleep clinic-based) and none have precluded the existence of a moderate association 

(15;27;28;30;32;33).  Some studies came to conflicting conclusions probably not only 

because of differences in study populations, diagnostic procedures, sample size, but also due 

to inappropriate consideration of confounding variables (15;33;34).  Therefore, it is important 

to investigate the association between OSAS and BP after adjusting for important 

confounding factors (15;34).  

It is known that OSAS and HTN share a remarkable plethora of risk factors (34).  

Both HTN and OSAS are known to be related to obesity, particularly upper body obesity, 
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age, alcohol consumption and smoking (3;4;12;13;18;19;21;23;35-49).  Moreover, HTN is 

associated with exercise levels and caffeine consumption, and OSAS patients can have 

excessive daytime sleepiness or fatigue and are likely to do less exercise and drink about 

three times more coffee (3;34;50-55).   

1.4. Situation in Armenia 

Nearly 50% of men and women aged 45 and more are suffering from HTN, though 

82% of hypertensive women and 81% of hypertensive men do not know that they have HTN, 

and 11% of men and 5% of women are aware of their condition but do not get any treatment 

for it (56).  The rates of HTN are high even in the younger age category: for the age range 35-

44 the rates are significantly higher for both women and men compared to the rates in the US 

(31% of women and 36% of men in Armenia vs. 15% and 17% in the US) (56).  Moreover, 

CVD is the leading cause of death in Armenia, accounting for 58% of all deaths in 2003 (56).   

No epidemiologic survey was conducted in Armenia to assess the prevalence and 

magnitude of the OSAS and its association with risk factors and HTN.  The OSAS as a 

serious health issue is under recognized in Armenia.  There is no guideline on diagnosis and 

treatment of OSAS (57).    

1.5. Description of the Current Study 

The research question addressed by this study is the following: is there an independent 

association between HTN and the risk of OSAS in adult people living in Yerevan?  The 

subquestion of interest is: is there an independent association between CVDs (stroke, 

myocardial infarction and heart failure) and the risk of OSAS in adult people living in 

Yerevan?    It was hypothesized that high risk of OSAS significantly increases the risk of 

developing HTN and CVD in adult people living in Yerevan. 
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2. METHODS 

2.1. Study design 

A case-control study of the risk of OSAS among participants with and without HTN 

was conducted.  This study design is appropriate to examine an association between exposure 

to a factor and development of a disease and strength of the association (58).  It was 

impossible to carry out a cohort study due to time constraint, absence of appropriate financial 

and human resources.  Although case-control studies have some limitations, as they are 

susceptible to bias, especially selection bias and recall bias, the design has several advantages 

compared with other types of epidemiological research: informativeness, efficiency, 

applicability to rare and common diseases, and ability to study rare exposure (59).  Besides, a 

case-control study is suitable for exploring diseases of long induction period (59).  

2.2. Study Population 

The target population was adult people aged 18 and more, living in Yerevan. The 

sampling frame was the sample population of the Hypertension Extended Study in Armenia 

(HESA) conducted in 2004 by the Armenian Medical Association (ArMA) in Yerevan.  The 

dataset included 748 participants consisting of 170 hypertensives and 578 normotensives.  BP 

measurements of HESA were performed using guidelines adopted by the European Society of 

Hypertension (2). 

      2.2.1. Definition of Cases 

 Cases were adult men and women aged 18 and more who participated in the HESA 

study and had HTN.  The participants were classified as hypertensive if they were told by a 

physician that they had HTN, were using antihypertensive medication independent of the 

actual measurement of BP, and/or if they had resting SBP reading equal or greater than 
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140 mm Hg and/or a DBP reading equal or greater than 90 mm Hg (2;3;5).  The same cut-off 

points were used in the HESA study (57).  

 2.2.2. Definition of Controls 

 Controls were adult men and women who participated in the HESA study and did not 

have HTN or symptoms of HTN at the time of the study.     

2.2.3. Exclusion criteria  

Exclusion criteria for both cases and controls were: pregnancy, upper-airway surgery 

during the last one year, and tracheostomy.  Tracheostomy and some upper airway surgeries 

are interventions to treat OSAS (12;26). 

2.3. Sample size    

 Sample size calculation was based on formula for proportions difference assuming 

equal number of cases and controls with the level of significance 0.05 and power 0.8, and 

was performed using Stata-8 statistical software: sampsi 0.30 0.15, a(0.05) p(0.8).  

Considering the proportion of people with OSAS in hypertensive population, estimated as 

30% (22;23), and the proportion of people with OSAS in normotensive population, estimated 

as 15% (14), sample size was estimated to be 134 cases and 134 controls.  The expected 

response rate was 80%; therefore, the actual sample size was calculated to be 168 cases and 

168 controls. 

2.4. Study instruments  

2.4.1. Questionnaires 

The interviewers used two questionnaires during the face-to-face interviews.  The first 

one was on socio-demographic data (age, gender, marital status, education and employment), 

social habits (smoking, alcohol use, consumption of caffeine containing drinks and physical 
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activity) and medical history (co-morbidities and medications use).  The research team 

developed this questionnaire based on existing ones (28;57;60-62).  The study measured 

physical activity by the International Physical Activity Questionnaire (IPAQ) and used the 

scoring protocol for the IPAQ short form (63). 

The second questionnaire was the Berlin questionnaire (BQ) to measure the risk of 

OSAS.  It was developed in 1996 and was the outcome of a Conference on Sleep in Primary 

Care (64).  The questionnaire consists of 3 categories and includes a series of questions about 

the presence and frequency of snoring behavior, daytime sleepiness or fatigue, and history of 

obesity and HTN (16;24).  Based on BQ patients can be classified into high risk (when 2 or 

more categories have a positive score) or low risk (when only one or no category has a 

positive score) groups depending on the responses to the individual items and their overall 

scores in the symptom categories (16;64).  Being in the high-risk group predicted an AHI 

greater than 5 with a sensitivity of 0.86, a specificity of 0.77, and a positive predictive value 

of 0.89 (16).  Questions about symptoms demonstrated internal consistency (Cronbach 

correlations, 0.86 to 0.92) (16).   

2.4.2. Blood Pressure Recording  

Blood pressure was measured in a standardized fashion using conventional mercury 

sphygmomanometer (2).  Interviewers performed three measurements in both arms to detect 

possible differences due to peripheral vascular disease.  The student investigator computed 

and compared an average of the second and third measurements from both arms and took the 

higher value as the reference one to classify participants according to the internationally 

acceptable definitions (2).  When a respondent's systolic and diastolic blood pressures fell 

into different categories, the study team considered the higher category (2).  
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2.4.3. Anthropometric Measurements  

Interviewers took the following anthropometric measurements: height and weight 

measurements, neck circumference at the level of the cricothyroid membrane, and waist 

circumference at the level of the umbilicus.  Measures of body habitus were recorded by 

standard anthropometric methods: a portable scale and a tape measure.  The student 

investigator calculated body mass index (BMI) as the weight in kilograms divided by the 

square of the height in meters and defined BMI categories using the established clinical 

guidelines for normal weight (≤ 24.9 kg/m2), overweight (25 to 29.9 kg/m2), and obesity (≥ 

30 kg/m2) (65).  The current study measured the upper body obesity calculating the waist: 

height ratio, and a higher ratio indicated a higher upper body fat deposition (19).  

2.5. Procedures to Recruit Study Participants 

The ArMA supported in the data collection process by inviting interviewers, most of 

whom were cardiologists.  The student investigator trained interviewers on how to fill in the 

questionnaires, how to take measurements, how to record contact failures; they also got 

information on some important interviewing skills. 

Whenever possible, interviewers established a prior telephone contact with the study 

participants.  Interviewees, willing to participate, enrolled in the study after giving informed 

oral consent.  Interviewers conducted home-based face-to-face interviews using the study 

instruments and making appropriate measurements; the average duration of interviews was 

25 minutes.  The fieldwork lasted 2 months (June-July, 2007). 

Interviewers tried to contact all respondents from the list of hypertensives, and 

selected participants from the list of normotensives through random sampling with 

replacement.   
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2.6. Study variables 

  The dependent variable was the presence or absence of HTN.  The independent 

variable was the risk of OSAS.  In the current study the participants were classified into high 

risk when 2 or more categories of BQ had a positive score and into low risk group when only 

1 or no category of BQ had a positive score depending on the responses to the individual 

items and their overall scores in the symptom categories (16;64).  In this study, the third 

category was considered positive only when the participant’s BMI was greater than 30 kg/m2.  

The control variables of interest were: age, gender, BMI, neck circumference, waist 

circumference, waist-to-height ratio, smoking status, weekly alcohol consumption, coffee 

consumption, weekly physical activity, and presence of diabetes or renal diseases (for more 

information see Appendix 4).   

2.7. Data management and analysis 

2.7.1. Data Entry 

The student investigator computerized, coded and cleaned (range checking and spot 

checking) data in SPSS software, and afterwards conducted data analysis using the Stata-8 

statistical program.   

2.7.2. Statistical methods 

Basic descriptive statistics, such as frequencies, median and mean were generated.   

The Pearson’s chi-square test of the null hypothesis of homogeneity was used to compare 

differences in proportions between groups.  The Fisher’s Exact test was used for variables 

with small frequencies (66). 

Continuous variables were converted into ordinal variables to describe their 

distribution among cases and controls and to explore their relationships with HTN (outcome) 
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and OSAS risk (exposure).  However, the original continuous variables were used for the 

logistic regression analysis.  Categorical data were converted into “dummy” variables to be 

used in regression analysis (67).  The possibility of non-linear relationships between the 

outcome and the potential confounders was explored using linear splines (68;69).  

The study examined the relationship between HTN (the outcome variable) and OSAS 

risk (the independent variable), as well as the main variables (HTN and OSAS risk) and 

potential confounders using simple logistic regression.  The investigators applied 

unconditional multiple logistic regression models to control for potential confounders and 

explore potential effect modification and, ultimately, to calculate the odds ratio (OR) and 

95% confidence interval (CI) to estimate the strength of the association between HTN and the 

risk of OSAS (70).  In epidemiological terms confounding occurs only if a potential 

confounding variable affects disease risk (HTN) even among unexposed (those with low risk 

of OSAS) and is associated with exposure (risk of OSAS) even among controls 

(normotensives) and is not in the causal pathway between disease (HTN) and exposure (risk 

of OSAS) (59;71).  The described method helped to identify the confounders.  To account for 

effect modification interaction terms were added in the logistic model and tested for 

statistical significance.  All statistical tests were two-sided.  The significance level (α) equal 

to 0.05 was chosen.  

2.8. Ethical Considerations  

   The Institutional Review Board (IRB) #1 within the College of Health Sciences at the  

American University of Armenia approved the research plan.  The participants enrolled in the  

study after giving informed oral consent.  The participants had a right to withdraw from the  

study at any time.  No identification information was recorded on the completed  

questionnaires, as the questionnaires were coded.   
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3. RESULTS 

3.1. Response Rate  

The response rate was 90% for hypertensives and 94% for normotensives.  However, 

the study team failed to contact 99 subjects due to different reasons, such as: being out of 

town, not at home, at work; change in address or error related to address; death; and illness.  

Three respondents met exclusion criteria (pregnancy). 

The study team was able to interview only 77 people from the list of hypertensives.  

In addition to this, 31 incident hypertensives were detected from the list of normotensives and 

added to the cases resulting in 108 cases.  The study stopped data collection when 266 

interviews were completed.  The data analysis was based on data from 108 cases and 157 

unmatched controls (one control was excluded from the final analysis).  The estimated 

statistical power based on actual proportions and sample size was 0.98. 

3.2. Descriptive Statistics  

 None of the variables were candidates for imputation or exclusion.  There was no 

sparse data problem for any of the variables under investigation.  Diabetes was an exception; 

there were only 11 people with diabetes: 10 among cases and 1 among controls.  To be able 

to conduct meaningful analysis, the student-investigator combined diabetes and renal disease 

into one new variable “co-morbidities” for the analysis.  The outliers were not excluded from 

the final analysis. 

The proportion of subjects with high risk of OSAS among cases was 35% and 12% 

among controls.  Descriptive statistics (Table 1) showed that controls were younger 

compared to cases: the mean age among controls was 39 (SD: 14) vs. 58 (SD: 13) among 

cases.  Controls had less body weight compared to cases: the mean BMI was 25 kg/m2 (SD: 

5) for controls, and 30 kg/m2 (SD: 6) for cases.   
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Cases and controls were statistically significantly different with respect to OSAS risk, 

age, diabetes and renal disease, BMI, neck and waist circumferences, waist-to-height ratio, 

family history of HTN, and were similar with respect to gender distribution and all measured 

behavioral characteristics, except smoking status (Tables 2 & 3).   

In most cases, hypertensive respondents were more likely to report a chronic or acute 

medical condition (Table 4, Figure 1): there was a statistically significant association between 

HTN and such medical conditions as angina, coronary heart disease, heart failure, stroke, 

claudication (poor circulation in legs & arms), diabetes, and kidney disease.  One case and 

one control had hyperthyroidism, and two cases had operated thyroid gland. 

Among 108 cases the proportion with treated HTN was 58% (63) - 54% (21) of 

hypertensive men and 61% (42) of hypertensive women.       

Twenty five percent (27) of cases and 28% (44) of controls reported that they needed 

coffee or other caffeine containing drinks (e.g., coca-cola or strong black tea) to stay awake 

during the day; 3% (3) of cases and 8% (12) of controls needed both coffee and other drinks.  

The attempt to overcome sleepiness by consuming beverages rich in caffeine was not 

associated with age or OSAS risk.   

3.3. Collinearity Analysis 

In order to avoid collinearity, which occurs when two or more of the explanatory 

variables are highly correlated (66), the study team calculated the Pearson correlation 

coefficients for waist circumference, waist-to-height ratio, neck circumference and BMI and 

observed high correlation between them (see Appendix 5).  These variables could not enter 

the regression model together.  In addition, OSAS risk and BMI were highly correlated since 

BMI was used to estimate the OSAS risk.  Therefore, BMI and other measures of habitus, 

which were highly correlated with BMI, could not enter the multiple logistic regression 

analysis with the OSAS risk.  Hence, the study team chose neck circumference, the least 
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correlated measure of body habitus, for further analyses.  In terms of biological plausibility, 

the previous studies reported that upper body obesity was more closely related to HTN than 

overall obesity; and neck circumference was the strongest predictor of OSAS severity 

compared to any of the obesity markers so far studied (3;4;13;18;19;37;42;44;45;49).   

3.4. Simple Logistic Regression  

The analysis of the association between HTN and OSAS risk without any adjustment 

for confounding variables estimated the crude OR to be equal to 3.94 (95% CI: 2.12, 7.34) 

meaning that odds of HTN in individuals with high risk of OSAS is 3.94 times greater than 

odds of HTN in those with low risk.   

3.4.1. Testing for Confounding 

To identify confounders the study applied simple logistic regression analysis (Table 

5).  This analysis showed that gender, physical activity, alcohol and coffee consumption were 

not statistically significantly associated with HTN in subjects with low risk of OSAS.  Age, 

neck circumference and family history of HTN are highly significantly associated with HTN 

in subjects with low risk of OSAS.  Current smoking was not statistically significantly 

associated with HTN, whereas former smoking was associated.  Statistically significant 

association was observed with co-morbidities (kidney disease and/or diabetes), though the CI 

was very wide.   

 The results of a simple logistic regression analysis showed that gender, physical 

activity, family history of HTN, alcohol consumption, current and former smoking, and neck 

circumference were not statistically significantly associated with the risk of OSAS among 

normotensives.  There was marginally significant association between coffee and OSAS risk 

in normotensives.  Age and co-morbidities were highly significantly associated with OSAS 

risk among normotensives.   



 15

 Based on the above-mentioned the study concluded that the following control 

variables were confounders of the relationship between HTN and OSAS risk: age and co-

morbidities.  The statistical approach to checking for confounding confirmed these findings, 

and showed that neck circumference also confounded the relationship between HTN and 

OSAS risk.   

3.5 Linear Spline to Explore Possibility of Non-linear Relationships 

Linear spline analysis demonstrated a non-linear relationship between HTN status and 

neck circumference with a statistically significant spline term with cut-point of 29.  However, 

neck circumference entered the regression model as a continuous variable without the spline 

term, as there was only 1 observation with neck circumference less than 29 (see Figure 2 and 

Appendix 6).   

The spline term was not statistically significant for the relationship between HTN 

status and age with breakpoint at age 73 (see Figure 3 and Appendix 6).  The spline term with 

cut-point at age 39 was also tested and it was not statistically significant.  Therefore, age 

entered the regression model as a continuous variable.   

3.6. Multiple Logistic Regression Analysis 

All identified confounders entered the multiple logistic regression analysis (see Table 

6).  The risk of having HTN increased with the high risk of OSAS (OR= 2.17; 95% CI: 1.02, 

4.63) after adjusting for age, neck circumference and co-morbidities. 

Odds of HTN = e -9.236 + 0.78* OSAS risk+ 0.08 * age + 0.12 * neck circumference + 1.62 * co-morbidities  

The results also showed that one year increase in age increased the odds of HTN 1.09 

times (95% CI: 1.06, 1.11), given other variables were fixed.  One centimeter (cm) increase 

in neck circumference increased the odds of HTN 1.13 times (95% CI: 1.04, 1.22), given 

other variables were fixed.  The odds of HTN was 5.04 (95% CI: 1.75, 14.5) times higher 
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among those who suffered from kidney disease and/or diabetes compared to those who did 

not have these diseases, after controlling for other variables. 

Test of interactions between the covariates and the OSAS risk for statistical 

significance showed that none of the interaction terms was statistically significant. 

Association between CVD and high risk of OSAS was not explored in the current 

study as only 33 respondents were identified with CVD defined as stroke, myocardial 

infarction, heart failure, and the estimated power for two-sample comparison of proportions 

was equal to 0.38.  However, it is noteworthy to mention that 33% (11) of them had high risk 

of OSAS.    

4. DISCUSSION 

  This case-control study investigated the relationship between the risk of OSAS and 

HTN status in 265 adult people living in Yerevan.  The results showed that, OSAS risk was 

significantly associated with the HTN status independent of all relevant confounding 

variables.     

The unadjusted OR was equal to 3.94.  However, epidemiological and biostatistical 

testing for confounding and colinearity analysis identified the following variables to adjust 

for: age, neck circumference, and co-morbidities.  Gender, physical activity, coffee or alcohol 

consumption, and smoking did not confound the association between OSAS risk and HTN.  

Some studies reported similar results with respect to confounding variables (22;28;30).   

This study suggested that odds of HTN in persons with high risk of OSAS was 2.17 

times greater than odds of HTN in individuals with low risk after controlling for age, neck 

circumference and co-morbidities. 

These findings are consistent with the results of studies that used polysomnogram to 

ascertain the presence of OSAS; they reported adjusted OR ranging from 2.0 to 3.0 

(28;72;73).   
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However, some clinic-based studies failed to demonstrate independent association 

(74;75).  It could be speculated that small power of those studies did not permit detection of a 

possible association between HTN and OSAS (33).   

The study confirmed that fat deposition in the neck and presence of co-morbidities 

like diabetes and renal disease were influential determinants of HTN and the risk of 

developing HTN increased with age.   

The study did not demonstrate association between HTN and alcohol probably 

because consumption of alcohol in the study population was modest (defined as about two 

drinks daily); and modest consumption of alcohol is not generally associated with BP 

increases (3).  Current smoking was not statistically significantly associated with HTN, 

whereas former smoking was.  It is possible that those people who stopped smoking were 

sicker and quitted due to their health problems.  

 Despite the prevailing opinion that gender is an important risk factor for HTN and 

OSAS (13;19), this study did not identify gender as a confounder.  

4.1. Study Limitations 

 The current study used mostly prevalent cases of HTN (identified during HESA 

study, 2004), whereas in general, the use of incident cases is preferred as prevalence is 

influenced not only by the risk of developing HTN but also by factors that determine the 

duration of illness: “survival”, or, in other words, prevalent cases are survivors of a larger 

pool of incident cases (59).  Another disadvantage of prevalent cases is that if disease has 

been present for a long time then premorbid exposure to risk factors may be difficult to 

ascertain, especially if it depends on people's memories (59).  Nevertheless, prevalent cases 

have major advantage - they are already available (59).  Measurement of OSAS risk 

(exposure) was through the BQ and not through overnight polysomnogram (gold standard 
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(20)), which means that only symptomatic subjects could be identified.  This could lead to 

underestimation of the results (71).   

With most of the study participants the interviewers were aware of the subjects’ case 

or control status; this could lead to a potential interviewer bias (59).   

4.3. Strengths of the Study 

The interviewers confirmed the HTN status for cases and controls objectively 

measuring the BP following the same standard protocol.  Interviews were conducted 

concurrently for cases and controls, which minimizes the effects of short-term changes (e.g. 

seasonal) (59).  The interviewer bias in assessment of exposure (OSAS risk) was minimized, 

as the interviewers as well as the student investigator were not aware of the respondent’s 

exposure status during the interview.  Thus, selection bias, which occurs when study 

participants are included or excluded from a study because of having some characteristics 

related to the risk factor under investigation (59;71), is minimized.   

All known confounders suggested by the literature were considered during the 

detailed testing for confounding.  The power was bigger compared to many similar studies 

(see Appendix 7).  

5. RECOMMENDATIONS 

The study recommends validating the Berlin Questionnaire in Armenia.  Although the 

gold standard for diagnosing OSAS remains the attended overnight polysomnography, it is 

high cost and labor intensive (76) and may not be affordable for Armenia.  Therefore, the use 

of a screening tool like the BQ, which is cheaper, readily accessible, can be available even in 

remote marzes of Armenia, has no risk or side effects to the patient, and may help to identify 

higher-risk patients, should be encouraged.   
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A nationwide prevalence study of OSAS could help to better understand the burden of 

disease in Armenia.   

There is a need to increase population awareness of OSAS risk factors, symptoms and 

consequences, as well as to consider the OSAS in national clinical guidelines, particularly in 

those related to the management of HTN (30;33).   

 

6. CONCLUSION 

What is already known on this topic: Previous studies have suggested that OSAS was 

associated with HTN, but evidence from studies, in which all known confounders were 

considered has been lacking. 

What this paper adds: A positive independent association was found in the first 

epidemiological study exploring association between systemic HTN and OSAS risk 

conducted in Armenia.  The study considered all known confounders and adjusted for the 

presence of diabetes and renal disease. 
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TABLES 
Table 1: Descriptive Statistics by Cases and Controls 

Variable     Level of 
measurement 

Type of univariate 
statistics 

Values: % (n) 
Cases                   Controls 

Marital st.: 
Married 
Single 

Divorced 
Widowed 

Nominal Percentages 
(frequencies) 

 
78% (84) 
8% (9) 

- 
14% (15) 

 
69% (108) 
29% (45) 

- 
2% (4) 

The highest level   
formal education: 

8th grade or less 
Secondary school 
Technical college 
Institute/university 

Other 

Ordinal Percentages 
(frequencies) 

  
 

5% (6) 
28% (30) 
26% (28) 
41% (44) 

- 

 
 

1% (2) 
18% (28) 
31% (49) 
48% (75) 
2% (3) 

Age Continuous Mean 
median 

SD 
min - max 

58 
58 
13 

20-90 

39 
37 
14 

20-89 
Employment st.: 

Yes 
No  

Dichotomous Percentages 
(frequencies) 

  
35% (38) 
65% (70) 

 
52% (82) 
48% (75) 

BMI Continuous Mean  
median 

SD 
min & max 

30 
29 
6 

15-47 

25 
25 
5 

17-38 
Waist 
circumference (in 
cm) 

Continuous Mean  
median 

SD 
min & max 

100 
100 
17 

46-149 

87 
87 
14 

58-131 
Waist-to-height 
ratio 

Continuous Mean 
median 

SD 
min & max 

62 
61 
11 

27-99 

53 
53 
9 

35-87 
Neck 
circumference (in 
cm) 

Continuous Mean 
median  

SD  
min & max 

38 
38 
4 

29-50 

36 
35 
4 

18-52 
Weekly alcohol 
consumption (in 
units) 

Continuous Mean  
median 

SD 
 min & max 

1 
0 
3 

0-18 

1 
0.5 
3 

0-24 
Coffee 
consumption (in 
cups) 

Continuous Mean  
median 

SD 
 min & max 

2 
2 
2 

0-10 

2 
2 
2 

0-6 
Note: for distribution by OSAS risk, gender, family history of HTN, co-morbidities, smoking status, 
physical activity see Tables 2-3; st.=status 
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Table 2: Physical Characteristics of Cases and Controls 

              Covariates Cases  
(n=108) 

Controls 
(n=157) 

p-value of Pearson’s 
chi square test 

OSAS risk 
high risk 
low risk 

 
38 (35.19%) 
70 (64.81%) 

 
19 (12.10%) 

138 (87.90%) 

 
0.000 

 

Gender 
female 
 male 

 
69 (63.89%) 
39 (36.11%) 

 
107 (68.15%) 
50 (31.85%) 

 
0.470 

Age 
≤39 

40-59 
≥60 

 
8 (7.41%)      

  53 (49.07%)   
 47 (43.52%) 

 
84 (53.16%)    
61 (38.61%)  
13 (8.23%) 

 
 

0.000 
 

Diabetes 
presence 
absence 

 
10 (9.26%) 
98 (90.74%) 

 
1 (0.64%) 

156 (99.36%) 

 
Fisher’s Exact 

p=0.001 

Kidney disease 
presence 
absence 

 
25 (23.15%) 
83 (76.85%) 

 
5 (3.18%) 

152 (96.82%) 

 
0.000 

Co-morbidities 
presence 
absence 

 
32 (29.63%) 
76 (70.37%) 

 
6 (3.82%) 

151 (96.18%) 

 
0.000 

BMI categories 
≤24.9 

25-29.9 
≥30 

 
16 (14.81%)    
50 (46.30%)    
 42 (38.89%) 

 
80 (50.96%)    
 51 (32.48%) 
26 (16.56%) 

 
0.000 

Neck circumference (in cm) 
<35  

35-38.9 
≥39 

 
26 (24.07%) 
35 (32.41%) 
47 (43.52%) 

 
73 (46.20%)  
52 (32.91%) 
 33 (20.89%) 

 
0.000 

Waist circumference (in cm) 
<90  

90-109.9 
≥ 110 

 
25 (23.15%) 
54 (50.00%) 
 29 (26.85% ) 

 
89 (56.33%) 
58 (36.71%)  

   11 (6.96%) 

 
 

0.000 
 

Waist-to-height ratio 
<50 

50-60 
>60 

 
13 (12.04%) 
39 (36.11%) 
56 (51.85%) 

 
58 (36.71%) 
66 (41.77%)   
34 (21.52%) 

 
 

0.000 
 

Family history of HTN 
presence 
absence 

don’t know 

 
59 (54.63%) 
38 (35.19%) 
11 (10.18%) 

 
53 (33.76%) 

104 (66.24%) 

 
0.000 

    
 

Note: co-morbidities is a variable which combined diabetes and renal disease; HTN=hypertension 
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Table 3: Behavioral Characteristics of Cases and Controls 

Covariates Cases  
(n=107)  

Controls  
(n=158) 

p-value of Pearson 
chi square test 

Smoking status 
never smoker 

current smoker 
former smoker 

 
78 (72.22%) 
16 (14.81%) 
14 (12.96%) 

 
116 (73.89%) 

       33 (21.02%) 
8 (5.10%) 

 
 

0.047 

Physical activity 
low 

moderate 
high 

 
11 (10.19%) 
26 (24.07%) 
71 (65.74%) 

 
12 (7.64%) 
47 (29.94%) 
98 (62.42%) 

 
 

0.500 

Coffee consumption  
(in cups) 

0 
0.5 -3 
≥4 

 
 

17 (15.74%) 
71 (65.74%) 
20 (18.52%) 

 
 

32 (20.25%) 
93 (58.86%) 
33 (20.89%) 

 
 
 

0.501 

Alcohol weekly 
consumption (in units) 

0 
0.5 -3 
≥4 

 
 

64 (59.26%) 
36 (33.33%) 
8 (7.41%) 

 
 

73 (46.20%) 
74 (46.84%) 
11 (6.96%) 

 
 
 

0.083 
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Table 4: Prevalence of Chronic & Acute Illnesses among Cases and Controls 

Medical illnesses Cases 
(n=108) 

Controls 
(n=157) 

p-value of Pearson’s 
chi square test  

Narcolepsy 3.0%  2.0%  Fisher’s Exact 
p=0.690 

Asthma 3.0% 0.6% Fisher’s Exact 
p=0.308 

Chronic bronchitis 6.0% 7.0% 0.636 

Angina* 17.0% 2.0% 0.000 

Coronary heart disease* 19.0% 0.6% 0.000 

Heart failure* 17.0% 5.0% 0.001 

Myocardial infarction 7.0% 2.0% Fisher’s Exact 
p=0.096 

Stroke* 5.0% 0.6% Fisher’s Exact 
p=0.043 

Diabetes* 9.0% 0.6% Fisher’s Exact 
p=0.001 

Hypothyroidism 7.0% 3.0% Fisher’s Exact 
 p=0.129 

Claudication* 30.0% 13.0% 0.010 

Renal (kidney) disease* 23.0% 3.0% 0.000 

Emphysema 2.0% 0.0% Fisher’s Exact 
 p=0.165 

Allergies causing nasal congestion 12.0% 20.0% 0.098 

Note: significance level: * P<0.05 
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Table 5: Simple Logistic Regression: Testing for Confounding 

Factor Association between HTN 
Status and Covariates among 

those with Low Risk of OSAS  
 

OR (95% CI) 

Association between OSAS 
Risk and Covariates among 

Controls  
 

 OR (95% CI) 

Gender 1.52 (0.84, 2.78)*  

 

1.66 (0.62, 4.43)* 
 

 Age 
 

1.10 (1.07, 1.13)*** 

 

1.04 (1.01, 1.07)*** 
 

Co-morbidities 27.2 (6.13, 120.6)*** 

 

18.13 (3.06, 107.43)*** 
 

Neck circumference 
 

1.12 (1.04, 1.19)*** 

 

1.06 (0.94, 1.18)* 
 

Smoking status 
never smoker 

current smoker 
former smoker 

eversmoker (yes/no) 

 
1.0 

0.62 (0.26, 1.47)* 
4.2 (1.49, 11.8)*** 

1.27 (0.67, 2.44)*   

 
1.0 

2.12 (0.72, 6.25)* 
3.18 (0.57, 17.70)* 

2.31 (0.86, 6.23)**    

Physical activity 
low 

moderate 
high 

 
1.0 

0.49 (0.17, 1.46)* 
0.66 (0.24, 1.79)* 

 
1.0 

0.47 (0.07, 2.90)* 
0.76 (0.15, 3.88)* 

Coffee consumption 
 

0.88 (0.72, 1.05)* 1.31 (0.97, 1.76)** 
 

Alcohol weekly 
consumption 

0.997 (0.90, 1.10)* 

 

0.95 (0.76, 1.18)* 
 

Family history of HTN 3.34 (1.78, 6.29)*** 0.89 (0.32, 2.50)* 

Note: significance level: * P>0.10; ** 0.05<P<0.10; *** P<0.05 
Controls = normotensives, co-morbidities is a variable which combined diabetes and renal disease 



 30

Table 6: Results of Multiple Logistic Regression Models 

Model OSAS risk 
 
 

OR 
(95% CI) 

Age 
 
 

OR 
(95% CI) 

Neck 
circumference 

 
OR 

(95% CI) 

Co-
morbidities 

 
OR 

(95% CI) 
OSAS risk 3.94 

(2.12, 7.34) 
   

OSAS risk+ 
age 

2.93 
(1.44, 5.97) 

1.09 
(1.07, 1.12) 

  

OSAS risk+ 
neck circumference 

3.25 
(1.71, 6.18) 

 1.14 
(1.06, 1.21) 

 

OSAS risk+ 
co-morbidities 

3.30 
(1.71, 6.39) 

  9.13 
(3.60, 23.2) 

OSAS risk+ 
age+ 

neck circumference 

2.59 
(1.25, 5.36) 

1.09 
(1.07, 1.12) 

1.13 
(1.05, 1.22) 

 

OSAS risk+ 
neck circumference + 

co-morbidities 

2.71 
(1.37, 5.37) 

 1.12 
(1.05, 1.20) 

8.42 
(3.26, 21.72) 

OSAS risk+ 
age + 

co-morbidities 

2.49 
(1.19, 5.20) 

1.09 
(1.06, 1.11) 

 5.42 
(1.92, 15.3) 

OSAS risk + 
age + 

neck circumference + 
co-morbidities 

2.17 
(1.02, 4.63) 

1.09 
(1.06, 1.11) 

1.13 
(1.04, 1.22) 

5.04 
(1.75, 14.5) 

Note: co-morbidities is a variable which combined diabetes and renal disease 
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FIGURES 

Figure 1: Prevalence of Chronic & Acute Illnesses among Cases and Controls 
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Note: participants were asked: “Have you been told by a physician that you had or have each 
condition below?” 

 

Figure 2: Linear Spline to Explore the Possibility of Non-linear Relationships between 

HTN and Neck Circumference 
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Figure 3: Linear Spline to Explore the Possibility of Non-linear Relationships between 

HTN & Age 
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APENDICES 

 APPENDIX 1  

Classification of Blood Pressure for Adults 

BP Classification  SBP mm Hg DBP mm Hg 

Normal <120 and <80 

Prehypertension 120–139 or 80–89 

Stage 1 hypertension 140-159 or 90–99 

Stage 2 hypertension  160 or 100 

Source:  Seventh Report of the Joint National Committee (JNC VII) on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure.  Hypertension, 2003; 42: 1206. 
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APPENDIX 2 

Consent Form for Cases 
 

American University Of Armenia 
  

College Of Health Sciences  
 

Title of Research Project: Case-Control Study of Association between Sleep-Disordered 
Breathing and Hypertension 

Dear participants! 
 
The study is conducted by the second year student of AUA College of Health Sciences Ruzan 
Udumyan in collaboration with the Armenian Medical Association.  The study aims to 
investigate the association between risk of obstructive sleep apnea and hypertension in adult 
people living in Yerevan.  In other words to examine whether obstructive sleep apnea is 
indeed a risk factor for developing hypertension and, if so, how strong is that effect.  
Considering the high morbidity and profound health care costs of hypertension, we can infer 
that assessment of all associated factors/conditions, including obstructive sleep apnea (which 
is treatable) is important.   
 
You will be asked to complete a questionnaire.  We will measure your blood pressure, height, 
weight, neck circumference and waist circumference.  It will take 20-30 minutes.  We will 
inform you of the results of the measurements.  
 
You are asked to participate in the study as you have met the selection criteria.  You were 
selected as a person diagnosed with hypertension in hypertension study conducted by the 
Armenian Medical Association.  
 
The study does not consider any invasive methods, cannot cause injury, and doesn’t pose any 
risk for you and all other participants.  The questionnaire is about your sleep characteristics, 
smoking habits, coffee and alcohol consumption, physical activity and medical history.   

 
The participation is an opportunity to know whether you are at high risk for sleep apnea or 
not.  You will not get payment for the participation in the study.  You may contact the 
research team for study results.   
 
Every effort will be made to protect the confidentiality of the information provided insofar as 
it is legally possible.  No identification information will be recorded on the completed 
questionnaire, as the questionnaire will be coded.  Contact information will be destroyed 
upon completion of the research.  
   
It is your decision whether or not to be in this study.  You can stop being in this study at any 
time.  You should ask the person in charge listed below any questions you may have about 
this research study.  You should ask him/her questions in the future if you do not understand 
something about the study.   
 
If you want to talk to anyone about this research study you should call the person in charge of 
the study, Varduhi Petrosyan at (3741) 51 25 64.  Or e-mail vpetrosi@aua.am or call Ruzan 
Udumyan (093) 21 26 06.  The person in charge of the study will answer your questions.                                 
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If you want to talk to anyone about the research study because you feel you have not been 
treated fairly or think you have been hurt by joining the study you should contact  Yelena 
Amirkhanyan at (374 1) 51 25 68.  

Thank you very much for your participation. 



 36

Consent Form for Controls 
 

American University Of Armenia 
  

College Of Health Sciences  
 

Title of Research Project: Case-Control Study of Association between Sleep-Disordered 
Breathing and Hypertension 

Dear participants! 
 
The study is conducted by the second year student of AUA College of Health Sciences Ruzan 
Udumyan in collaboration with the Armenian Medical Association.  The study aims to 
investigate the association between risk of obstructive sleep apnea and hypertension in adult 
people living in Yerevan.  In other words to examine whether obstructive sleep apnea is 
indeed a risk factor for developing hypertension and, if so, how strong is that effect.  
Considering the high morbidity and profound health care costs of hypertension, we can infer 
that assessment of all associated factors/conditions, including obstructive sleep apnea (which 
is treatable) is important.   
 
You will be asked to complete a questionnaire.  We will measure your blood pressure, height, 
weight, neck circumference and waist circumference.  It will take 20-30 minutes.  We will 
inform you of the results of the measurements.  
 
You are asked to participate in the study as you have met the selection criteria.  You were 
selected as a person with normal blood pressure according to hypertension study conducted 
by the Armenian Medical Association.  
 
The study does not consider any invasive methods, cannot cause injury, and doesn’t pose any 
risk for you and all other participants.  The questionnaire is about your sleep characteristics, 
smoking, coffee and alcohol consumption, physical activity and medical history.   
 
The participation is an opportunity to know whether you are at high risk for sleep apnea and 
hypertension or not.  You will not get payment for the participation in the study.  You may 
contact the research team for study results.   
 
Every effort will be made to protect the confidentiality of the information provided insofar as 
it is legally possible.  No identification information will be recorded on the completed 
questionnaire, as the questionnaire will be coded.  Contact information will be destroyed 
upon completion of the research.    
 
It is your decision whether or not to be in this study.  You can stop being in this study at any 
time.  You should ask the person in charge listed below any questions you may have about 
this research study.  You should ask him/her questions in the future if you do not understand 
something about the study.   
 
If you want to talk to anyone about this research study you should call the person in charge of 
the study, Varduhi Petrosyan at (3741) 51 25 64.  Or e-mail vpetrosi@aua.am or call Ruzan 
Udumyan (093) 21 26 06.  The person in charge of the study will answer your questions. 
 
If you want to talk to anyone about the research study because you feel you have not been 
treated fairly or think you have been hurt by joining the study you should contact Yelena 
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Amirkhanyan at (374 1) 51 25 68.  

Thank you very much for your participation. 
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Ð³Ù³Ó³ÛÝ³·Çñ ³ñÛ³Ý µ³ñÓñ ×ÝßáõÙ áõÝ»óáÕÝ»ñÇ Ñ³Ù³ñ 

Ð³Û³ëï³ÝÇ ²Ù»ñÇÏÛ³Ý Ð³Ù³Éë³ñ³Ý 

²éáÕç³å³Ñ³Ï³Ý ¶ÇïáõÃÛáõÝÝ»ñÇ ¸åñáó 

Ð»ï³½áïáõÃÛ³Ý í»ñÝ³·ÇñÁ` øÝÇ Å³Ù³Ý³Ï Ë³Ý·³ñí³Í ßÝã³éáõÃÛ³Ý ¨ ³ñÛ³Ý 
µ³ñÓñ ×ÝßÙ³Ý ÙÇç¨ Ï³åÇ áõëáõÙÝ³ëÇñáõÃÛáõÝÁ 

Ð³ñ·»ÉÇ Ù³ëÝ³ÏÇóÝ»ñ, 

²Ûë áõëáõÙÝ³ëÇñáõÃÛáõÝÁ Çñ³Ï³Ý³óíáõÙ ¿ Ð³Û³ëï³ÝÇ ³Ù»ñÇÏÛ³Ý 
Ñ³Ù³Éë³ñ³ÝÇ ²éáÕç³å³Ñ³Ï³Ý ¶ÇïáõÃÛáõÝÝ»ñÇ ¸åñáóÇ »ñÏñáñ¹ ÏáõñëÇ 
áõë³ÝáÕáõÑÇ èáõ½³Ý àõ¹áõÙÛ³ÝÇ ÏáÕÙÇó` Ñ³Ù³·áñÍ³Ïó»Éáí Ð³ÛÏ³Ï³Ý 
µÅßÏ³Ï³Ý ³ëáóÇ³óÇ³ÛÇ Ñ»ï:  Ð»ï³½áïáõÃÛ³Ý Ýå³ï³ÏÝ ¿ áõëáõÙÝ³ëÇñ»É 
»ñ¨³Ý³µÝ³Ï ã³÷³Ñ³ë ï³ñÇùÇ Ù³ñ¹Ï³Ýó Ùáï ùÝÇ Å³Ù³Ý³Ï Ë³Ý·³ñí³Í 
ßÝã³éáõÃÛ³Ý ¨ ³ñÛ³Ý µ³ñÓñ ×ÝßÙ³Ý ÙÇç¨ »Õ³Í Ï³åÁ:  ²ÛÉ Ï»ñå ³ë³Í, 
Ýå³ï³ÏÝ ¿ ï»ëÝ»É, Ã» ³ñ¹Ûá±ù ùÝÇ Å³Ù³Ý³Ï Ë³Ý·³ñí³Í ßÝã³éáõÃÛáõÝÁ 
Ï³ñáÕ ¿ Ýå³ëï»É ³ñÛ³Ý µ³ñÓñ ×ÝßÙ³Ý ½³ñ·³óÙ³ÝÁ ¨, »Ã» ³Ûá, ³å³ 
áñù³Ýáí ¿ áõÅ»Õ ³Û¹ ³½¹»óáõÃÛáõÝÁ:  Ð³ßíÇ ³éÝ»Éáí ³ñÛ³Ý µ³ñÓñ ×ÝßÙ³Ùµ 
µ³ñÓñ ÑÇí³Ý¹³óáõÃÛáõÝÁ ¨ ¹ñ³ Ñ»ï Ï³åí³Í ³éáÕç³å³Ñ³Ï³Ý Ù»Í Í³Ëë»ñÁ` 
Ï³ñáÕ »Ýù ³ë»É, áñ  ³ñÛ³Ý µ³ñÓñ ×ÝßÙ³Ý ½³ñ·³óÙ³Ý Ñ»ï Ï³åí³Í µáÉáñ 
·áñÍáÝÝ»ñÇ, ³Û¹ ÃíáõÙ Ý³¨ ùÝÇ Å³Ù³Ý³Ï Ë³Ý·³ñí³Í ßÝã³éáõÃÛ³Ý (áñÁ Ç ¹»å 
µáõÅ»ÉÇ ¿), ·Ý³Ñ³ïáõÙÁ Ï³ñ¨áñ ¿:  

ºÃ» Ñ³Ù³Ó³ÛÝ»ù Ù³ëÝ³Ïó»É ³Ûë Ñ»ï³½áïáõÃÛ³ÝÁ, Ò»½ÝÇó ÏËÝ¹ñíÇ 
å³ï³ëË³Ý»É Ñ³ñó³ß³ñÇ:  Ø»Ýù Ïã³÷»Ýù Ò»ñ ³ñÛ³Ý ÖÝßáõÙÁ, Ñ³ë³ÏÁ, ù³ßÁ, 
í½Ç ßñç³·ÇÍÁ ¨ ·áïÏ³ï»ÕÇ ßñç³·ÇÍÁ:  ¸áõù Ïï»Õ»Ï³óí»ù ã³÷áõÙÝ»ñÇ 
³ñ¹ÛáõÝùÝ»ñÇÝ:  ²Ûë ³Ù»ÝÁ Ïï¨Ç 20-30 ñáå»:   

Ò»½ ËÝ¹ñ»É »Ýù Ù³ëÝ³Ïó»É ³Ûë áõëáõÙÝ³ëÇñáõÃÛ³ÝÁ, áñáíÑ»ï¨ ¸áõù 
Ñ³Ù³å³ï³ëË³ÝáõÙ »ù ÁÝïñí»Éáõ ã³÷³ÝÇßÝ»ñÇÝ ¨, ù³ÝÇ áñ Ñ³Ù³Ó³ÛÝ 
Ð³ÛÏ³Ï³Ý µÅßÏ³Ï³Ý ³ëáóÇ³óÇ³ÛÇ ÏáÕÙÇó ³ÝóÏ³óñ³Í ÑÇå»ñï»Ý½Ç³ÛÇ 
Ñ»ï³½áïáõÃÛ³Ý áõÝ»ù ³ñÛ³Ý µ³ñÓñ ×ÝßáõÙ:  

²Ûë Ñ»ï³½áïáõÃÛáõÝÁ ãÇ »ÝÃ³¹ñáõÙ áñ¨¿ ÙÇç³ÙïáõÃÛáõÝ, ãÇ Ï³ñáÕ 
íÝ³ë»É ¨ áñ¨¿ éÇëÏ ãÇ Ý»ñÏ³Û³óÝáõÙ Ò»ñ ¨ µáÉáñ ³ÛÉ Ù³ëÝ³ÏÇóÝ»ñÇ Ñ³Ù³ñ:  
Ð³ñó³ß³ñÁ Ò»ñ ùÝÇ, áõÝ»ó³Í ÑÇí³Ý¹áõÃÛáõÝÝ»ñÇ, ÍË»Éáõ, ëáõñ×Ç ¨ ³ÉÏáÑáÉÇ 
û·ï³·áñÍÙ³Ý, ýÇ½ÇÏ³Ï³Ý ³ÏïÇíáõÃÛ³Ý Ù³ëÇÝ ¿:  

Ð»ï³½áïáõÃÛ³ÝÁ Ù³ëÝ³Ïó»Éáí ¸áõù ÏÇÙ³Ý³ù, Ã» ³ñ¹Ûá±ù ùÝÇ 
Å³Ù³Ý³Ï í³ï »ù ßÝãáõÙ:  ¸áõù ·áõÙ³ñ ã»ù ëï³Ý³Éáõ Ù³ëÝ³ÏóáõÃÛ³Ý Ñ³Ù³ñ: 
ò³ÝÏáõÃÛ³Ý ¹»åùáõÙ Ï³ñáÕ »ù ï»Õ»Ï³Ý³É áõëáõÙÝ³ëÇñáõÃÛ³Ý ³ñ¹ÛáõÝùÝ»ñÇÝ: 

ÐÝ³ñ³íáñ ³Ù»Ý ç³Ýù Ï·áñÍ³¹ñíÇ ïñ³Ù³¹ñí³Í ÇÝýáñÙ³óÇ³Ý ·³ÕïÝÇ 
å³Ñ»Éáõ Ñ³Ù³ñ:  Ð³ñó³ß³ñÇ íñ³ ã»Ý Ýßí»Éáõ Ò»ñ ³ÝáõÝÁ ¨ 
Ñ»é³Ëáë³Ñ³Ù³ñÁ:  Ð³ñó³ß³ñÁ Ïá¹³íáñí»Éáõ ¿:  Ð»ï³½áïáõÃÛáõÝÁ 
í»ñç³óÝ»Éáõó Ñ»ïá Ñ³Õáñ¹³ÏóáõÃÛ³Ý ÇÝýáñÙ³óÇ³Ý áãÝã³óí»Éáõ ¿:  

¸áõù »ù áñáßáõÙ Ù³ëÝ³Ïó»É, Ã»` áã ³Ûë áõëáõÙÝ³ëÇñáõÃÛ³ÝÁ:  ¸áõù Ï³ñáÕ 
»ù ¹³¹³ñ»óÝ»É Ò»ñ Ù³ëÝ³ÏóáõÃÛáõÝÁ ó³Ý³Ïó³Í å³ÑÇ:  ²Ûë Ñ»ï³½áïáõÃÛ³Ý 
í»ñ³µ»ñÛ³É áõÝ»ó³Í ó³ÝÏ³ó³Í Ñ³ñó Ï³ñáÕ »ù áõÕÕ»É Ñ»ï³½áïáõÃÛ³Ý 
Õ»Ï³í³ñÇÝ  /Ýßí³Í ¿ Ý»ñù¨áõÙ/:  Ð»ï³½áïáõÃÛ³Ý í»ñ³µ»ñÛ³É áõÝ»ó³Í 
³ÝÑ³ëÏ³Ý³ÉÇ  Ñ³ñó»ñÁ Üñ³Ý Ï³ñáÕ »ù áõÕÕ»É Ý³¨ Ñ»ï³·³ÛáõÙ:  

ºÃ» áõ½áõÙ »ù áñ¨¿ Ù»ÏÇ Ñ»ï Ëáë»É ³Ûë Ñ»ï³½áïáõÃÛ³Ý Ù³ëÇÝ, ³å³ 
Ï³ñáÕ »ù ½³Ý·³Ñ³ñ»É Ñ»ï³½áïáõÃÛ³Ý Õ»Ï³í³ñ ì³ñ¹áõÑÇ ä»ïñáëÛ³ÝÇÝ` 
(3741) 51 25 64, ¿É-÷áëï` vpetrosi@aua.am  Ï³Ù èáõ½³Ý àõ¹áõÙÛ³ÝÇÝ` (093) 21 
26 06:  Ð»ï³½áïáõÃÛ³Ý Ñ³Ù³ñ å³ï³ëË³Ý³ïáõ ³ÝÓÝ³íáñáõÃÛáõÝÁ 
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Ïå³ï³ëË³ÝÇ Ò»ñ Ñ³ñó»ñÇÝ: 
 ºÃ» ¸áõù áõ½áõÙ »ù Ëáë»É áñ¨¿ Ù»ÏÇ Ñ»ï ³Ûë Ñ»ï³½áïáõÃÛ³Ý Ù³ëÇÝ, 
ù³ÝÇ áñ ·ïÝáõÙ »ù, áñ Ò»ñ Ñ³Ý¹»å ³Ý³ñ¹³ñ³óÇ »Ý í³ñí»É, Ï³Ù Ùï³ÍáõÙ »ù, 
áñ Ù³ëÝ³ÏóáõÃÛáõÝÁ íÝ³ë»É ¿ Ò»½, ³å³ ½³Ý·³Ñ³ñ»ù ºÉ»Ý³ ²ÙÇñË³ÝÛ³ÝÇÝ 
(374 1) 51 25 68:  
 

ÞÝáñÑ³Ï³ÉáõÃÛáõÝ Ò»ñ Ù³ëÝ³ÏóáõÃÛ³Ý Ñ³Ù³ñ: 
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Ð³Ù³Ó³ÛÝ³·Çñ ³ñÛ³Ý ÝáñÙ³É ×ÝßáõÙ áõÝ»óáÕÝ»ñÇ Ñ³Ù³ñ 
 

Ð³Û³ëï³ÝÇ ²Ù»ñÇÏÛ³Ý Ð³Ù³Éë³ñ³Ý 

²éáÕç³å³Ñ³Ï³Ý ¶ÇïáõÃÛáõÝÝ»ñÇ ¸åñáó 

Ð»ï³½áïáõÃÛ³Ý í»ñÝ³·ÇñÁ` øÝÇ Å³Ù³Ý³Ï Ë³Ý·³ñí³Í ßÝã³éáõÃÛ³Ý ¨ 
ÑÇå»ñï»Ý½Ç³ÛÇ ÙÇç¨ Ï³åÇ áõëáõÙÝ³ëÇñáõÃÛáõÝÁ 

Ð³ñ·»ÉÇ Ù³ëÝ³ÏÇóÝ»ñ, 
 

²Ûë áõëáõÙÝ³ëÇñáõÃÛáõÝÁ Çñ³Ï³Ý³óíáõÙ ¿ Ð³Û³ëï³ÝÇ ³Ù»ñÇÏÛ³Ý 
Ñ³Ù³Éë³ñ³ÝÇ ²éáÕç³å³Ñ³Ï³Ý ¶ÇïáõÃÛáõÝÝ»ñÇ ¸åñáóÇ »ñÏñáñ¹ ÏáõñëÇ 
áõë³ÝáÕáõÑÇ èáõ½³Ý àõ¹áõÙÛ³ÝÇ ÏáÕÙÇó ` Ñ³Ù³·áñÍ³Ïó»Éáí Ð³ÛÏ³Ï³Ý 
µÅßÏ³Ï³Ý ³ëáóÇ³óÇ³ÛÇ Ñ»ï:  Ð»ï³½áïáõÃÛ³Ý Ýå³ï³ÏÝ ¿ áõëáõÙÝ³ëÇñ»É 
»ñ¨³Ý³µÝ³Ï ã³÷³Ñ³ë ï³ñÇùÇ Ù³ñ¹Ï³Ýó Ùáï ùÝÇ Å³Ù³Ý³Ï Ë³Ý·³ñí³Í 
ßÝã³éáõÃÛ³Ý ¨ ³ñÛ³Ý µ³ñÓñ ×ÝßÙ³Ý ÙÇç¨ »Õ³Í Ï³åÁ:  ²ÛÉ Ï»ñå ³ë³Í, 
Ýå³ï³ÏÝ ¿ ï»ëÝ»É, Ã» ³ñ¹Ûá±ù ùÝÇ Å³Ù³Ý³Ï Ë³Ý·³ñí³Í ßÝã³éáõÃÛáõÝÁ 
Ï³ñáÕ ¿ Ýå³ëï»É ³ñÛ³Ý µ³ñÓñ ×ÝßÙ³Ý ½³ñ·³óÙ³ÝÁ ¨, »Ã» ³Ûá, ³å³ 
áñù³Ýáí ¿ áõÅ»Õ ³Û¹ ³½¹»óáõÃÛáõÝÁ:  Ð³ßíÇ ³éÝ»Éáí ³ñÛ³Ý µ³ñÓñ ×ÝßÙ³Ùµ 
µ³ñÓñ ÑÇí³Ý¹³óáõÃÛáõÝÁ ¨ ¹ñ³ Ñ»ï Ï³åí³Í ³éáÕç³å³Ñ³Ï³Ý Ù»Í Í³Ëë»ñÁ` 
Ï³ñáÕ »Ýù ³ë»É, áñ  ³ñÛ³Ý µ³ñÓñ ×ÝßÙ³Ý ½³ñ·³óÙ³Ý Ñ»ï Ï³åí³Í µáÉáñ 
·áñÍáÝÝ»ñÇ, ³Û¹ ÃíáõÙ Ý³¨ ùÝÇ Å³Ù³Ý³Ï Ë³Ý·³ñí³Í ßÝã³éáõÃÛ³Ý (áñÁ Ç ¹»å 
µáõÅ»ÉÇ ¿), ·Ý³Ñ³ïáõÙÁ  Ï³ñ¨áñ ¿:   

ºÃ» Ñ³Ù³Ó³ÛÝ»ù Ù³ëÝ³Ïó»É ³Ûë Ñ»ï³½áïáõÃÛ³ÝÁ, Ò»½ÝÇó ÏËÝ¹ñíÇ 
å³ï³ëË³Ý»É Ñ³ñó³ß³ñÇ:  Ø»Ýù Ïã³÷»Ýù Ò»ñ ³ñÛ³Ý ÖÝßáõÙÁ, Ñ³ë³ÏÁ, ù³ßÁ, 
í½Ç ßñç³·ÇÍÁ ¨ ·áïÏ³ï»ÕÇ ßñç³·ÇÍÁ:  ¸áõù Ïï»Õ»Ï³óí»ù ã³÷áõÙÝ»ñÇ 
³ñ¹ÛáõÝùÝ»ñÇÝ:  ²Ûë ³Ù»ÝÁ Ïï¨Ç 20-30 ñáå»:    

Ò»½ ËÝ¹ñ»É »Ýù Ù³ëÝ³Ïó»É ³Ûë áõëáõÙÝ³ëÇñáõÃÛ³ÝÁ, áñáíÑ»ï¨ ¸áõù 
Ñ³Ù³å³ï³ëË³ÝáõÙ »ù ÁÝïñí»Éáõ ã³÷³ÝÇßÝ»ñÇÝ ¨, ù³ÝÇ áñ Ñ³Ù³Ó³ÛÝ 
Ð³ÛÏ³Ï³Ý µÅßÏ³Ï³Ý ³ëáóÇ³óÇ³ÛÇ ÏáÕÙÇó ³ÝóÏ³óñ³Í ÑÇå»ñï»Ý½Ç³ÛÇ 
Ñ»ï³½áïáõÃÛ³Ý áõÝ»ù ³ñÛ³Ý ÝáñÙ³É ×ÝßáõÙ:  

²Ûë Ñ»ï³½áïáõÃÛáõÝÁ ãÇ »ÝÃ³¹ñáõÙ áñ¨¿ ÙÇç³ÙïáõÃÛáõÝ, ãÇ Ï³ñáÕ 
íÝ³ë»É ¨ áñ¨¿ éÇëÏ ãÇ Ý»ñÏ³Û³óÝáõÙ Ò»ñ ¨ µáÉáñ ³ÛÉ Ù³ëÝ³ÏÇóÝ»ñÇ Ñ³Ù³ñ:  
Ð³ñó³ß³ñÁ Ò»ñ ùÝÇ, áõÝ»ó³Í ÑÇí³Ý¹áõÃÛáõÝÝ»ñÇ, ÍË»Éáõ, ëáõñ×Ç ¨ ³ÉÏáÑáÉÇ 
û·ï³·áñÍÙ³Ý, ýÇ½ÇÏ³Ï³Ý ³ÏïÇíáõÃÛ³Ý Ù³ëÇÝ ¿:   

Ð»ï³½áïáõÛ³ÝÁ Ù³ëÝ³Ïó»Éáí ¸áõù ÏÇÙ³Ý³ù, Ã» ³ñ¹Ûá±ù áõÝ»ù ³ñÛ³Ý 
µ³ñÓñ ×ÝßáõÙ ¨ ³ñ¹Ûá±ù ùÝÇ Å³Ù³Ý³Ï í³ï »ù ßÝãáõÙ:  ¸áõù ·áõÙ³ñ ã»ù 
ëï³Ý³Éáõ Ù³ëÝ³ÏóáõÃÛ³Ý Ñ³Ù³ñ:  ò³ÝÏáõÃÛ³Ý ¹»åùáõÙ Ï³ñáÕ »ù ï»Õ»Ï³Ý³É 
áõëáõÙÝ³ëÇñáõÃÛ³Ý ³ñ¹ÛáõÝùÝ»ñÇÝ: 

ÐÝ³ñ³íáñ ³Ù»Ý ç³Ýù Ï·áñÍ³¹ñíÇ ïñ³Ù³¹ñí³Í ÇÝýáñÙ³óÇ³Ý ·³ÕïÝÇ 
å³Ñ»Éáõ Ñ³Ù³ñ:  Ð³ñó³ß³ñÇ íñ³ ã»Ý Ýßí»Éáõ Ò»ñ ³ÝáõÝÁ ¨ 
Ñ»é³Ëáë³Ñ³Ù³ñÁ:  Ð³ñó³ß³ñÁ Ïá¹³íáñí»Éáõ ¿:  Ð»ï³½áïáõÃÛáõÝÁ 
í»ñç³óÝ»Éáõó Ñ»ïá Ñ³Õáñ¹³ÏóáõÃÛ³Ý ÇÝýáñÙ³óÇ³Ý áãÝã³óí»Éáõ ¿:  

¸áõù »ù áñáßáõÙ Ù³ëÝ³Ïó»É Ã» áã ³Ûë áõëáõÙÝ³ëÇñáõÃÛ³ÝÁ:  ¸áõù Ï³ñáÕ 
»ù ¹³¹³ñ»óÝ»É Ò»ñ Ù³ëÝ³ÏóáõÃÛáõÝÁ ó³Ý³Ïó³Í å³ÑÇ:  ²Ûë Ñ»ï³½áïáõÃÛ³Ý 
í»ñ³µ»ñÛ³É áõÝ»ó³Í ó³ÝÏ³ó³Í Ñ³ñó Ï³ñáÕ »ù áõÕÕ»É Ñ»ï³½áïáõÃÛ³Ý 
Õ»Ï³í³ñÇÝ  /Ýßí³Í ¿ Ý»ñù¨áõÙ/:  Ð»ï³½áïáõÃÛ³Ý í»ñ³µ»ñÛ³É áõÝ»ó³Í 
³ÝÑ³ëÏ³Ý³ÉÇ  Ñ³ñó»ñÁ Üñ³Ý Ï³ñáÕ »ù áõÕÕ»É Ý³¨ Ñ»ï³·³ÛáõÙ:  

ºÃ» áõ½áõÙ »ù áñ¨¿ Ù»ÏÇ Ñ»ï Ëáë»É ³Ûë Ñ»ï³½áïáõÃÛ³Ý Ù³ëÇÝ, ³å³ 
Ï³ñáÕ »ù ½³Ý·³Ñ³ñ»É Ñ»ï³½áïáõÃÛ³Ý Õ»Ï³í³ñ ì³ñ¹áõÑÇ ä»ïñáëÛ³ÝÇÝ` 
(3741) 51 25 64, ¿É-÷áëï` vpetrosi@aua.am  Ï³Ù èáõ½³Ý àõ¹áõÙÛ³ÝÇÝ` (093) 21 
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26 06:  Ð»ï³½áïáõÃÛ³Ý Ñ³Ù³ñ å³ï³ëË³Ý³ïáõ ³ÝÓÝ³íáñáõÃÛáõÝÁ 
Ïå³ï³ëË³ÝÇ Ò»ñ Ñ³ñó»ñÇÝ: 

ºÃ» ¸áõù áõ½áõÙ »ù Ëáë»É áñ¨¿ Ù»ÏÇ Ñ»ï ³Ûë Ñ»ï³½áïáõÃÛ³Ý Ù³ëÇÝ, 
ù³ÝÇ áñ ·ïÝáõÙ »ù, áñ Ò»ñ Ñ³Ý¹»å ³Ý³ñ¹³ñ³óÇ »Ý í³ñí»É, Ï³Ù Ùï³ÍáõÙ »ù, 
áñ Ù³ëÝ³ÏóáõÃÛáõÝÁ íÝ³ë»É ¿ Ò»½, ³å³ ½³Ý·³Ñ³ñ»ù ºÉ»Ý³ ²ÙÇñË³ÝÛ³ÝÇÝ 
(374 1) 51 25 68: 

 
ÞÝáñÑ³Ï³ÉáõÃÛáõÝ Ò»ñ Ù³ëÝ³ÏóáõÃÛ³Ý Ñ³Ù³ñ: 
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APPENDIX 3 

Questionnaires 
 

Screening Questions 
 

Ask the following questions before starting an interview. If interviewee answers “yes” to any 
of them, thank and stop the interview. Proceed if interviewee answers “no” to all of them: 

 

1. Are you pregnant? (Ask this question if the respondent is female) 

                    a. Yes (thank and stop the interview) 

                    b. No 

2. Did you undergo upper-airway surgery recently? 

                    a. Yes (thank and stop the interview) 

                    b. No 

Note:  Tracheostomy is an exclusion criterion. 
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Questionnaire #1 

ID #____________________ 

 

Interviewer_______________________ 

Date               _ _/_ _/_ _ 

                      dd/mn/yr 

Start time _____________________ 

 

Interviewee’s gender:         M               F

 

1. What is your age (year of birth) _______     

2. Are you currently  

                                          married  

                                          single 

                                          divorced 

                                         widowed 

(check one response)      

3. What is the highest level of formal 
education you completed? 
                           8th grade or less                

                            secondary school 

     technical college 

                            institute/university 

                            other (specify) 

(check one  response)      

4. Do you work? 
                                                     Yes                        No  
 
5. Have you been told by a physician that you had or have each condition below? 

(check all that apply) 
  
-  Narcolepsy (inability to stay awake)                                Yes       No 

-  Asthma                                                                              Yes       No 

-  Chronic bronchitis                                                             Yes       No 

-  Angina                                                                               Yes       No 

-  Coronary heart disease or hardening of the arteries          Yes       No 

- Heart failure                                                                        Yes       No 

- Myocardial infarction                                                          Yes       No 

- Stroke                                                                                  Yes       No 

- Diabetes                                                                               Yes       No 

-Hypothyroidism                                                                    Yes       No 

- Claudication (poor circulation in legs & arms)                   Yes       No 

- Renal (kidney) disease                                                         Yes       No 

- Emphysema (form of lung disease)                                      Yes       No 

- Hypertension or high blood pressure                                    Yes       No 
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6. Have you ever undergone coronary bypass surgery or coronary angioplasty? : 

                                    Yes                      No                           Unsure 

7. Have you ever had any other heart or cardiac surgery? 

                                    Yes                      No                           Unsure 

8. What is your normal blood pressure reading? 

        Blood pressure: ________over ________                               Do not know 

9. How often do you measure your blood pressure? 

                                   often: _______ times a month 

                                    when I feel bad 

                                    never     (skip to Q 14) 

                                    other _____________ 

10. When was your blood pressure reading last taken?  
 
      Taken:  ______________________                                               Do not know 

11. What was your last blood pressure reading? 
     Blood pressure: ________over______                                          Do not know 

12. Were you taking any medication to control your blood pressure at the time it was last 

taken? 

 Yes                                    No                                       Do not know 

13. Have you ever had blood pressure of 140/90 mm Hg or more? 

                  Yes                                    No                                       Do not know      

14. Are you presently taking medication(s) for your blood pressure? 

                  Yes                                    No     

15. Do you have any allergies that cause nasal congestion? 

                 Yes                                        No (skip to Q 17)                        

16. Do you take medication for allergy? 

                    Yes                                      No 

17. Do you take medication for any disease or condition? 

                 Yes                                        No 
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If  yes,  

18. What diseases do you take medication for? 
_________________________________________________________________________       

_________________________________________________________________________ 

19. Do you take any medicine for sleeping? 

                 Yes                                        No 

20. Was your mother or father diagnosed with high blood pressure?  

                  mother                                 father                               neither 

21. Do you currently smoke cigarettes? 

                                         Yes                                                            No (skip to Q 24) 

If yes:   

22.  How many years total have you been a 

regular smoker? ___________  years 

23.  About how many cigarettes do you 
smoke per day?      
                                              

 ________________ cigarettes per day 
 

If no: 

24. Have you been a regular smoker?            

          Yes              No (skip to Q 27) 
 
If yes: 

25. How many years total have you been a 
regular smoker?          ___________  years 
 
26. About how many cigarettes did you 
smoke per day?    
________________ cigarettes per day             

27. Do you use alcohol? 

            Yes                  No (skip to Q 29) 

If yes: 

28. How many drinks do you usually have in 
a week? (drink means one 12 ounce bottle of 
beer, one 5 ounce glass of wine, or one 1.5 
ounce vodka, cognac, whiskey, tequila, gin, 
rum ) 
       ____________________ drinks per week 

 

 

29. Do you use coffee? 

           Yes                  No (skip to Q 32) 

If yes: 

30. What is usual daily coffee consumption? 

_________________ cups per day 
 
31. Do you need coffee to stay awake during 
the day? 
 
                   Yes               No 

32. Do you need any other stimulant (e.g. 
coca-cola, strong black tea) to stay awake 
during the day? 
 
                   Yes               No 
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33. Excluding times of illness or pregnancy, what was the range of your weight over the past 
five years? 
 
            Least weight: __________kg                           Most weight: ___________kg  

                Now I am going to ask you about the time you spent being physically active 
in the last 7 days.  Please answer each question even if you do not consider yourself to be an 
active person.  Think about the activities you do at work, as part of your house and yard 
work, to get from place to place, and in your spare time for recreation, exercise or sport. 
 
                Now, think about all the vigorous activities which take hard physical effort that 
you did in the last 7 days.  Vigorous activities make you breathe much harder than normal 
and may include heavy lifting, digging, aerobics, or fast bicycling.  Think only about those 
physical activities that you did for at least 10 minutes at a time. 
 
34.   During the last 7 days, on how many days did you do vigorous physical activities? 
 
                 ____________ Days per week                          Don't Know/Not Sure 
 

                             (If respondent answers zero, refuses or does not know, skip to Q 36) 

35. How much time did you usually spend doing vigorous physical activities on one of those 
days? 
                   __________ Hours per day                              Don't Know/Not Sure                   

                   __________ Minutes per day  
 
      (probe:  An average time for one of the days on which you do vigorous activity is being 
sought. 
 
        If the respondent can't answer because the pattern of time spent varies widely from day 
to day, ask:  
 
                  "How much time in total would you spend over the last 7 days doing vigorous 
physical activities?” 
 
                  Now think about activities which take moderate physical effort that you did in 
the last 7 days.  Moderate physical activities make you breathe somewhat harder than normal 
and may include carrying light loads, bicycling at a regular pace, or doubles tennis.  Do not 
include walking.  
 
                 Again, think about only those physical activities that you did for at least 10 
minutes at a time. 
 
 36.  During the last 7 days, on how many days did you do moderate physical activities?  
                       
                            _________ Days per week                  Don't Know/Not Sure 
 
                         ( If respondent answers zero, refuses or does not know, skip to Q 38) 
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37. How much time did you usually spend doing moderate physical activities on 
one of those days? 
 
                           ________ Hours per day                   Don't Know/Not Sure 

                           ________ Minutes per day  

        
       (probe:  An average time for one of the days on which you do moderate activity is being 
sought.  
 
            If the respondent can't answer because the pattern of time spent varies widely from 
day to day, or includes time spent in multiple jobs, ask:  
 
               “What is the total amount of time you spent over the last 7 days doing moderate 
physical activities?” 
 
                  Now think about the time you spent walking in the last 7 days.  This includes at 
work and at home, walking to travel from place to place, and any other walking that you 
might do solely for recreation, sport, exercise, or leisure. 
 
38. During the last 7 days, on how many days did you walk for at least 10 minutes at a 

time?            

                       _________ Days per week                       Don't Know/Not Sure 
 
            (If respondent answers zero, refuses or does not know, skip to Berlin  Questionnaire )

39. How much time did you usually spend walking on one of those days? 
             
                     _________ Hours per day                         Don't Know/Not Sure                      

                    _________ Minutes per day 
 
     (probe:  An average time for one of the days on which you walk is being sought.  

    If the respondent can't answer because the pattern of time spent varies widely from day to 
day, ask:  
 
                “What is the total amount of time you spent walking over the last 7 days?”) 
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Berlin Questionnaire 

 
1. Do you snore?    

              
                         (check one response)     

 
  a. Yes 

  b. No                                                                 

 c. Don’t know  

If the response is No or Don’t know skip to Q 5 

If you snore: 
 
2. Your snoring is: 
                    
                               (check one response)     

 
  a. Slightly louder than breathing  

  b. As loud as talking                                         

  c. Louder than talking  

  d. Very loud–can be heard in adjacent rooms  

  e. Don’t know  

3. How often do you snore 
                   
                              (check one response)     

                                         
  a. Nearly every day  

  b. 3-4 times a week  

  c. 1-2 times a week  

  d. 1-2 times a month 

  e. Never or nearly never  

4. Has your snoring ever bothered other 
people? 
                    
                              (check one response)     

 
  a. Yes  

  b. No  

  c. Don’t Know  

5. Has anyone noticed that you quit 
breathing during your sleep? 
                    
                              (check one response)     

 
  a. Nearly every day  

  b. 3-4 times a week  

  c. 1-2 times a week  

  d. 1-2 times a month  

  e. Never or nearly never  

6. How often do you feel tired or fatigued 
after your sleep? 
                             
                               (check one response)     

 
  a. Nearly every day                                           

  b. 3-4 times a week                                           

  c. 1-2 times a week                                            

  d. 1-2 times a month                                         

  e. Never or nearly never/ don’t know 
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7. During your waking time, do you   feel 
tired, fatigued or not up to par? 
    
                             (check one response)     

 
  a. Nearly every day                                          

  b. 3-4 times a week  

   c. 1-2 times a week  

  d. 1-2 times a month  

  e. Never or nearly never/don’t know  

8. Have you ever nodded off or fallen 
asleep while driving a vehicle? 
 
                                (check one response)    

 
  a. Yes                                                                

  b. No  

If yes: 
9. How often does this occur?  
                                                      
                               (check one response)     

 
  a. Nearly every day 

  b. 3-4 times a week  

  c. 1-2 times a week  

  d. 1-2 times a month  

  e. Never or nearly never  

10. Do you have high blood pressure? 
 
                            (check one response)       
                                                      

 
  a. Yes 

  b. No  

  c. Don’t know 
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Anthropometric Measurements 
 

Height __________ cm                                       Neck circumference _____________ cm 

                                                                             (At the level of the cricothyroid membrane) 

 

 

Weight __________ kg                                       Waist circumference _____________ cm 

            (At the level of the umbilicus)         

                                                               

 

Blood Pressure Readings 

 Left arm Right arm 

 Sist. Diast. Sist. Diast. 

1-st measurement     

2-nd measurement     

3-rd measurement     
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Ð³ñó»ñ Ù³ëÝ³ÏÇóÝ»ñÇÝ ÁÝïñ»Éáõ Ñ³Ù³ñ 

 
Ð³ñóñ»ù Ñ»ï¨Û³É Ñ³ñó»ñÁ Ñ³ñóáõÙÁ ëÏë»Éáõó ³é³ç:  ºÃ» 

å³ï³ëË³ÝáÕÁ å³ï³ëË³ÝÇ “²Ûá” Ñ³ñó»ñÇó áñ¨¿ Ù»ÏÇÝ, ³å³ 
ßÝáñÑ³Ï³ÉáõÃÛáõÝ Ñ³ÛïÝ»ù ¨ ÁÝ¹Ñ³ï»ù Ñ³ñó³½ñáõÛóÁ:  Ð³Ï³é³Ï ¹»åùáõÙ` 
ß³ñáõÝ³Ï»ù: 
 

1. ¸áõù ÑÕÇ »±ù: (Ñ³ñóñ»ù, »Ã» å³ï³ëË³ÝáÕÁ ÏÇÝ ¿) 
 
                       ³. ²Ûá (ßÝáñÑ³Ï³ÉáõÃÛáõÝ Ñ³ÛïÝ»ù ¨ ÁÝ¹Ñ³ï»ù Ñ³ñó³½ñáõÛóÁ) 
 
                       µ.   àã 
 

2. ¸áõù áõÝ»ó»É »±ù í»ñÇÝ ßÝãáõÕÇÝ»ñÇ íÇñ³Ñ³ïáõÃÛáõÝ í»ñç»ñë  

                      ³. ²Ûá (ßÝáñÑ³Ï³ÉáõÃÛáõÝ Ñ³ÛïÝ»ù ¨ ÁÝ¹Ñ³ï»ù Ñ³ñó³½ñáõÛóÁ) 
 
                      µ.   àã 
 

ºÃ» å³ï³ëË³ÝáÕÁ ï³ñ»É ¿ ïñ³Ë»áëïáÙÇ³, ³å³ ÙÇ ß³ñáõÝ³Ï»ù 
Ñ³ñó³½ñáõÛóÁ: 
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Ð³ñó³ß³ñ #1 

Ð³ñó³Ã»ñÃÇÏÇ Ñ³Ù³ñÁ  ____________ 
Ð³ñó³½ñáõÛó í³ñáÕ` 
________________________________    

²Ùë³ÃÇíÁ` ____/_____/______                   
                          ûñ/³ÙÇë/ï³ñ»ÃÇí  

Ð³ñó³½ñáõÛóÇ ëÏÇ½µÁ` _________           
 

ä³ï³ëË³ÝáÕÇ ë»éÁ`                               
 
       Ç·³Ï³Ý                      ³ñ³Ï³Ý

1.º±ñµ »ù ÍÝí»É (Ýß»ù ÙÇ³ÛÝ  ï³ñ»ÃÇíÁ ) 
                                             ___________   

         
2. Ü»ñÏ³ÛáõÙë ¸áõù`  

                (Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý) 
  

       ³ÙáõëÝ³ó³Í »ù  

       ³ÙáõëÝ³ó³Í ã»ù  

       ³ÙáõëÝ³ÉáõÍí³Í »ù                       

       ³ÙáõñÇ »ù                                        

3. à±ñÝ ¿ ³Ù»Ý³µ³ñÓñ ÏñÃáõÃÛáõÝÁ, áñ 
ëï³ó»É »ù` 

                (Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý) 

        Ã»ñÇ ÙÇçÝ³Ï³ñ· 

       ÙÇçÝ³Ï³ñ·                                    

        ÙÇçÝ³Ï³ñ· Ù³ëÝ³·Çï³Ï³Ý 

        ÇÝëïÇïáõï/Ñ³Ù³Éë³ñ³Ý 

       ³ÛÉ _______________________    

4. ¸áõù ³ßË³ïáõ±Ù »ù` 

                                                        ³Ûá                            áã 

5. Ò»½ »ñµ¨¿ µÅÇßÏÁ ³ë»±É ¿, áñ áõÝ»ù Ý»ñùáÝßÛ³É íÇ×³ÏÝ»ñÇó áñ¨¿ Ù»ÏÁ`  

                          (Üß»ù µáÉáñ Ñ³Ù³å³ï³ëË³ÝáÕ ï³ñµ»ñ³ÏÝ»ñÁ)     

Ý³ñÏáÉ»åëÇ³ /ùÝ»Éáõ ³Ý¹ÇÙ³¹ñ»ÉÇ å³Ñ³Ýç/                               ³Ûá       áã   

³ëÃÙ³                                                                                                ³Ûá       áã    

ËñáÝÇÏ³Ï³Ý µñáÝËÇï                                                                    ³Ûá       áã    

ëï»ÝáÏ³ñ¹Ç³                                                                                   ³Ûá       áã   

ëñïÇ åë³Ï³Ó¨ ³ÝáÃÝ»ñÇ ÑÇí³Ý¹áõÃÛáõÝ Ï³Ù ³Ã»ñáëÏÉ»ñá½     ³Ûá        áã 

ëñïÇ ³Ýµ³í³ñ³ñáõÃÛáõÝ                                                                 ³Ûá        áã 

ëñï³ÙÏ³ÝÇ ÇÝý³ñÏï                                                                      ³Ûá        áã

Ï³Ãí³Í                                                                                              ³Ûá        áã

¹Ç³µ»ï                                                                                               ³Ûá        áã

ÑÇåáÃÇñáÇ¹Ç½Ù  (í³Ñ³Ý³Ó¨ ·»ÕÓÇ åñáµÉ»Ù)                                 ³Ûá        áã

³ñÛ³Ý ßñç³Ý³éáõÃÛ³Ý Ë³Ý·³ñáõÙ Ó»éù»ñáõÙ ¨ áïù»ñáõÙ           ³Ûá        áã

»ñÇÏ³ÙÇ ÑÇí³Ý¹áõÃÛáõÝ                                                                     ³Ûá        áã

¿ÙýÇ½»Ù³ (Ãáù»ñÇ ÑÇí³Ý¹áõÃÛ³Ý ï»ë³Ï)                                       ³Ûá        áã

³ñÛ³Ý µ³ñÓñ ×ÝßáõÙ                                                                           ³Ûá        áã 
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6. ºñµ¨¿ ï³ñ»É »±ù ³áñïáÏáñáÝ³ñ ßáõÝï³íáñÙ³Ý íÇñ³Ñ³ïáõÃÛáõÝ  
        
                 ³Ûá                            áã                             ã·Çï»Ù     

7. ºñµ¨¿ ï³ñ»É »±ù áñ¨¿ ³ÛÉ ëñïÇ íÇñ³Ñ³ïáõÃÛáõÝ  
        
                 ³Ûá                            áã                             ã·Çï»Ù     

8. àñù³±Ý ¿ Ò»ñ ÝáñÙ³É ×ÝßáõÙÁ 
 
         _________/________ ÙÙ.ë.ë.                                     ã·Çï»Ù 

9. àñù³±Ý Ñ³×³Ë »ù ã³÷áõÙ Ò»ñ ×ÝßáõÙÁ: 

                        å³ñµ»ñ³µ³ñ` ³ÙÇëÁ ____________ ³Ý·³Ù 

                        í³ï ÇÝùÝ³½·³óáÕáõÃÛ³Ý Å³Ù³Ý³Ï 

                         »ñµ»ù ã»Ù ã³÷»É       (³Ýó»ù Ñ³ñó 14- ÇÝ) 

                         ³ÛÉ ____________________ 

10. º±ñµ »ù í»ñçÇÝ ³Ý·³Ù ã³÷»É Ò»ñ ³ñÛ³Ý ×ÝßáõÙÁ` 
                                                          
                       Å³Ù³Ý³ÏÁ ______________                       ã·Çï»Ù 

11. àñù³±Ý ¿ »Õ»É Ò»ñ ³ñÛ³Ý ×ÝßáõÙÁ í»ñçÇÝ ã³÷Ù³Ý Å³Ù³Ý³Ï 
    
        ³ñÛ³Ý ×ÝßáõÙÁ _______/________ÙÙ. ë.ë                  ã·Çï»Ù 

12. ì»ñçÇÝ ã³÷Ù³Ý Å³Ù³Ý³Ï ¸áõù ¹»Õáñ³Ûù ÁÝ¹áõÝ»±É »ù ³ñÛ³Ý ×ÝßáõÙÁ 
Ï³ñ·³íáñ»Éáõ Ñ³Ù³ñ  
                                
                  ³Ûá                            áã                               ã·Çï»Ù       

13.  ºñµ¨¿ ·ñ³Ýóí»±É ¿ Ò»½ Ùáï 140/90 ÙÙ. ¨ ³í»ÉÇ µ³ñÓñ ×ÝßáõÙ: 

                  ³Ûá                           áã                                ã·Çï»Ù 

 
14. ¸áõù Ý»ñÏ³ÛáõÙë ¹»Õáñ³Ûù ÁÝ¹áõÝáõ±Ù »ù ³ñÛ³Ý ×ÝßáõÙÁ Ï³ñ·³íáñ»Éáõ 
Ñ³Ù³ñ:                               
                  ³Ûá                            áã                         

15. ¸áõù áõÝ»±ù áñ¨¿ ³É»ñ·Ç³, áñÝ ³é³ç³óÝáõÙ ¿ ùÃÇ ÉáñÓ³Ã³Õ³ÝÃÇ ³Ûïáõó ¨ 
¹Åí³ñ³óÝáõÙ ¿ ßÝã³éáõÃÛáõÝÁ` 
 
                   ³Ûá                            áã (³Ýó»ù Ñ³ñó 17 -ÇÝ) 

16. ¸áõù ¹»Õáñ³Ûù ÁÝ¹áõÝáõ±Ù »ù ³É»ñ·Ç³ÛÇ Ñ³Ù³ñ 

                   ³Ûá                            áã 
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17.  ¸áõù ¹»Õáñ³Ûù ÁÝ¹áõÝáõ±Ù »ù áñ¨¿ ÑÇí³Ý¹áõÃÛ³Ý Ï³Ù íÇ×³ÏÇ Ñ³Ù³ñ 

                   ³Ûá                            áã 
 
ºÃ» §³Ûá¦, 

18. Æ±Ýã ÑÇí³Ý¹áõÃÛáõÝÝ»ñÇ Ñ³Ù³ñ »ù ¹»Õáñ³Ûù ÁÝ¹áõÝáõÙ 
_____________________________________________________________________ 

_____________________________________________________________________       
 
19. øÝ»Éáõ Ñ³Ù³ñ áñ¨¿ ¹»Õáñ³Ûù ÁÝ¹áõÝáõ±Ù »ù 

                    ³Ûá                            áã 
 
20. Ò»ñ Ù³ÛñÁ Ï³Ù Ñ³ÛñÁ ³ñÛ³Ý µ³ñÓñ ×ÝßáõÙ áõÝ»ó»±É »Ý 

                  Ù³ÛñÁ                       Ñ³ÛñÁ                          áã Ù»ÏÁ 

21. ¸áõù ÍËáõ±Ù »ù` 
 
                        ³Ûá                                                           áã (³Ýó»ù Ñ³ñó 24-ÇÝ) 

ºÃ» §³Ûá¦, 
   
22. ø³ÝÇ± ï³ñÇ ¿, áñ ÍËáõÙ »ù 
______________ ï³ñÇÝ»ñÇ ù³Ý³ÏÁ 
  
23. ø³ÝÇ± ·É³Ý³Ï »ù ÍËáõÙ ûñ³Ï³Ý `     
 
 ____________·É³Ý³ÏÝ»ñÇ ûñ. ù³Ý³ÏÁ 

ºÃ» §áã¦, 
 
24. ºñµ¨Çó» ÍË»±É »ù`  

   ³Ûá            áã (³Ýó»ù Ñ³ñó 27-ÇÝ))  

 
ºÃ» §³Ûá¦, 

25. ø³ÝÇ± ï³ñÇ »ù ÍË»É 
 ___________  ï³ñÇÝ»ñÇ ù³Ý³ÏÁ 
                                    
26.ø³ÝÇ± ·É³Ý³Ï »ù ÍË»É ûñ³Ï³Ý `  

____________ ·É³Ý³ÏÝ»ñÇ ûñ. ù³Ý³ÏÁ     

27.à·»ÉÇó ËÙÇãùÝ»ñ û·ï³·áñÍáõ±Ù »ù`
 

  ³Ûá              áã (³Ýó»ù Ñ³ñó 29-ÇÝ) 
 
 ºÃ» §³Ûá¦,  
 
28. êáíáñ³µ³ñ ù³ÝÇ± ÙÇ³íáñ á·»ÉÇó 
ËÙÇãù »ù û·ï³·áñÍáõÙ ß³µ³Ãí³ 
ÁÝÃ³óùáõÙ` 
/ ÙÇ³íáñ Ýß³Ï³ÝáõÙ ¿ Ù»Ï 340-350 ·ñ.-
³Ýáó ßÇß ·³ñ»çáõñ,  Ù»Ï 140-150 ·ñ.-
³Ýáó µ³Å³Ï ·ÇÝÇ, Ù»Ï 45-50 ·ñ.-³Ýáó 
µ³Å³Ï ûÕÇ, ÏáÝÛ³Ï, çÇÝ, ï»ÏÇÉ³/  
 
_____________ µ³Å³Ï ß³µ³Ã³Ï³Ý  

29. êáõñ× û·ï³·áñÍáõ±Ù »ù` 
         

 ³Ûá               áã (³Ýó»ù Ñ³ñó 32-ÇÝ) 
 
ºÃ» §³Ûá¦, 
  
30. êáíáñ³µ³ñ áñù³±Ý ëáõñ× »ù 
û·ï³·áñÍáõÙ ûñí³ ÁÝÃ³óùáõÙ` 
 
_______________ ·³í³Ã ûñ³Ï³Ý 
 
 
31.¸áõù ½·áõ±Ù »ù ëáõñ×Ç Ï³ñÇù 
ó»ñ»ÏÁ ³ñÃáõÝ ÙÝ³Éáõ Ñ³Ù³ñ: 
 

  ³Ûá                           áã 
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 32. ¸áõù ½·áõ±Ù »ù ïáÝáõëÁ 
µ³ñÓñ³óÝáÕ áñ¨¿ ³ÛÉ ÁÙå»ÉÇùÇ 
(ûñÇÝ³Ï` ÏáÏ³-ÏáÉ³ÛÇ, ÃáõÝ¹ ë¨ Ã»Ç) 
Ï³ñÇù ó»ñ»ÏÁ ³ñÃáõÝ ÙÝ³Éáõ Ñ³Ù³ñ: 
 

  ³Ûá                           áã 

33. àñù³±Ý ¿ »Õ»É Ò»ñ ù³ßÁ í»ñçÇÝ ÑÇÝ· ï³ñÇÝ»ñÇ ÁÝÃ³óùáõÙ` ãÑ³ßí³Í 
ÑÕÇáõÃ³Ý Ï³Ù ÑÇí³Ý¹áõÃÛ³Ý Å³Ù³Ý³Ï áõÝ»ó³Í ù³ßÁ 
 
Ýí³½³·áõÛÝ ù³ßÁ    __________Ï·       ³é³í»É³·áõÛÝ ù³ßÁ _________ Ï·  

            ÐÇÙ³ »ë Ïï³Ù Ñ³ñó»ñ í»ñçÇÝ 7 ûñ»ñÇ ÁÝÃ³óùáõÙ ýÇ½ÇÏ³Ï³Ý 
³ÏïÇíáõÃÛ³Ý íñ³ Í³Ëë³Í Å³Ù³Ý³ÏÇ í»ñ³µ»ñÛ³É:  ÊÝ¹ñáõÙ »Ù 
å³ï³ëË³Ý»É µáÉáñ Ñ³ñó»ñÇÝ` ÝáõÛÝÇëÏ »Ã» Ò»½ ýÇ½ÇÏ³å»ë ³ÏïÇí ã»ù 
Ñ³Ù³ñáõÙ:  Øï³Í»ù ³ÛÝ ·áñÍáÕáõÃÛáõÝÝ»ñÇ Ù³ëÇÝ, áñáÝù Ï³ï³ñáõÙ »ù 
³ßË³ï³ÝùÇ í³ÛñáõÙ, ï³ÝÁ, µ³ÏáõÙ, ï»ÕÇó ï»Õ ï»Õ³÷áËí»ÉÇë ¨ ³½³ï 
Å³Ù³Ý³Ï` Ã³ñÙ³Ý³Éáõ, Ù³ñ½í»Éáõ Ï³Ù Å³Ù³ÝóÇ Ñ³Ù³ñ:  
 

            Øï³Í»ù µáÉáñ ³ÛÝ  ·áñÍáÕáõÃÛáõÝÝ»ñÇ Ù³ëÇÝ, áñáÝù å³Ñ³ÝçáõÙ »Ý 
µ³ñÓñ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ ¨ Ï³ï³ñ»É »ù í»ñçÇÝ 7 ûñ»ñÇ ÁÝÃ³óùáõÙ:  ´³ñÓñ 
ýÇ½ÇÏ³Ï³Ý É³ñáõÙ å³Ñ³ÝçáÕ ·áñÍáÕáõÃÛáõÝÝ»ñÁ ³ÛÝ ·áñÍáÕáõÃÛáõÝÝ»ñÝ »Ý, 
áñáÝó Ï³ï³ñÙ³Ý Å³Ù³Ý³Ï ßÝãáõÙ »ù ëáíáñ³Ï³ÝÇó ß³ï ³í»ÉÇ Ñ³×³Ë 
(ÇÝãåÇëÇù »Ý ûñÇÝ³Ï`Í³ÝñáõÃÛáõÝ µ³ñÓñ³óÝ»ÉÁ, ÑáÕ ÷áñ»ÉÁ, ³»ñáµÇÏ³Ý, 
³ñ³· Ñ»Í³ÝÇí ùß»ÉÁ):  Øï³Í»ù ÙÇ³ÛÝ ³ÛÝ ýÇ½ÇÏ³Ï³Ý ·áñÍáÕáõÃÛáõÝÝ»ñÇ 
Ù³ëÇÝ, áñáÝó íñ³ Í³Ëë»É »ù ³éÝí³½Ý 10 ñáå» ³ÝÁÝ¹Ù»ç:      
       

34. ì»ñçÇÝ 7 ûñ»ñÇ ÁÝÃ³óùáõÙ ù³ÝÇ ûñ »ù Ï³ï³ñ»É µ³ñÓñ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ 
å³Ñ³ÝçáÕ ·áñÍáÕáõÃÛáõÝÝ»ñ 
 
                 ___________ ûñ ß³µ³Ã³Ï³Ý                       ã·Çï»Ù                 

    (ºÃ» å³ï³ëË³ÝÁ 0 ¿, ã·Çï»Ù Ï³Ù Ññ³Å³ñíáõÙ ¿ å³ï³ëË³Ý»É ³Ýó»ù Ñ³ñó 36- ÇÝ)  

35. êáíáñ³µ³ñ áñù³±Ý Å³Ù³Ý³Ï »ù Í³Ëë»É µ³ñÓñ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ 
å³Ñ³ÝçáÕ ·áñÍáÕáõÃÛáõÝÝ»ñÇ íñ³ ³Û¹ ûñ»ñÇó Ù»ÏáõÙ   
         
           ________________ Å³Ù ûñ³Ï³Ý                       

          ________________ ñáå» ûñ³Ï³Ý                        ã·Çï»Ù 

          / ä³ñ½³µ³Ý»ù`         Í³Ëë³Í ÙÇçÇÝ Å³Ù³Ý³ÏÁ ³ÛÝ ûñí³ ÁÝÃ³óáõÙ, »ñµ 
Ï³ï³ñáõÙ »ù µ³ñÓñ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ å³Ñ³ÝçáÕ ·áñÍáÕáõÃÛáõÝ:   
 
             ºÃ» å³ï³ëË³ÝáÕÁ ãÇ Ï³ñáÕ å³ï³ëË³Ý»É, ù³ÝÇ áñ ï³ñµ»ñ ûñ»ñ ï³ñµ»ñ 
Å³Ù³Ý³Ï ¿ Í³ËëáõÙ, ³å³ Ñ³ñóñ»ù`  
 
           § àñù³±Ý Å³Ù³Ý³Ï »ù Í³Ëë»É µ³ñÓñ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ å³Ñ³ÝçáÕ 
·áñÍáÕáõÃÛáõÝÝ»ñÇ íñ³ ³Ýó³Í µáÉáñ 7 ûñ»ñÇ ÁÝÃ³óùáõÙ¦:/ 
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          ÐÇÙ³ Ùï³Í»ù µáÉáñ ³ÛÝ  ·áñÍáÕáõÃÛáõÝÝ»ñÇ Ù³ëÇÝ, áñáÝù å³Ñ³ÝçáõÙ »Ý 
ÙÇçÇÝ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ ¨ Ï³ï³ñ»É »ù í»ñçÇÝ 7 ûñ»ñÇ ÁÝÃ³óùáõÙ:  ØÇçÇÝ 
ýÇ½ÇÏ³Ï³Ý É³ñáõÙ å³Ñ³ÝçáÕ ·áñÍáÕáõÃÛáõÝÝ»ñÁ ³ÛÝ ·áñÍáÕáõÃÛáõÝÝ»ñÝ »Ý, 
áñáÝó Ï³ï³ñÙ³Ý Å³Ù³Ý³Ï ßÝãáõÙ »ù ëáíáñ³Ï³ÝÇó ÇÝã áñ ã³÷áí Ñ³×³Ë 
(ÇÝãåÇëÇù »Ý ûñÇÝ³Ï` Ã»Ã¨ Çñ»ñÇ ï»Õ³÷áËáõÙÁ, áã ³ñ³· Ñ»Í³ÝÇí ùß»ÉÁ,  
Ã»ÝÇë Ë³Õ³ÉÁ ¨ ³ÛÉÝ):  ø³ÛÉ»ÉÁ Ñ³ßíÇ ã³éÝ»ù:  ÜáñÇó Ùï³Í»ù ÙÇ³ÛÝ ³ÛÝ 
ýÇ½ÇÏ³Ï³Ý ·áñÍáÕáõÃÛáõÝÝ»ñÇ Ù³ëÇÝ, áñáÝó íñ³ Í³Ëë»É »ù ³éÝí³½Ý 10 ñáå» 
³ÝÁÝ¹Ù»ç:     
 
 
36.  ì»ñçÇÝ 7 ûñ»ñÇ ÁÝÃ³óùáõÙ ù³ÝÇ± ûñ »ù Ï³ï³ñ»É ÙÇçÇÝ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ 
å³Ñ³ÝçáÕ ·áñÍáÕáõÃÛáõÝÝ»ñ 
 
                 ___________ ûñ ß³µ³Ã³Ï³Ý                       ã·Çï»Ù 

    (ºÃ» å³ï³ëË³ÝÁ 0 ¿, ã·Çï»Ù Ï³Ù Ññ³Å³ñíáõÙ ¿ å³ï³ëË³Ý»É ³Ýó»ù Ñ³ñó 38- ÇÝ)   

37. êáíáñ³µ³ñ áñù³±Ý Å³Ù³Ý³Ï »ù Í³Ëë»É ÙÇçÇÝ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ 
å³Ñ³ÝçáÕ ·áñÍáÕáõÃÛáõÝÝ»ñÇ íñ³ ³Û¹ ûñ»ñÇó Ù»ÏáõÙ 
 
          ________________ Å³Ù ûñ³Ï³Ý                       

          ________________ ñáå» ûñ³Ï³Ý                       ã·Çï»Ù                   

        / ä³ñ½³µ³Ý»ù`       Í³Ëë³Í ÙÇçÇÝ Å³Ù³Ý³ÏÁ ³ÛÝ ûñí³ ÁÝÃ³óáõÙ, »ñµ 
Ï³ï³ñáõÙ »ù ÙÇçÇÝ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ å³Ñ³ÝçáÕ ·áñÍáÕáõÃÛáõÝ:  
 
           ºÃ» å³ï³ëË³ÝáÕÁ ãÇ Ï³ñáÕ å³ï³ëË³Ý»É, ù³ÝÇ áñ ï³ñµ»ñ ûñ»ñ ï³ñµ»ñ 
Å³Ù³Ý³Ï ¿ Í³ËëáõÙ, ³å³ Ñ³ñóñ»ù`  
 
           § àñù³±Ý Å³Ù³Ý³Ï »ù Í³Ëë»É ÙÇçÇÝ ýÇ½ÇÏ³Ï³Ý É³ñáõÙ å³Ñ³ÝçáÕ 
·áñÍáÕáõÃÛáõÝÝ»ñÇ íñ³ ³Ýó³Í µáÉáñ 7 ûñ»ñÇ ÁÝÃ³óùáõÙ¦:/  
 
               ÐÇÙ³ Ùï³Í»ù ³ÛÝ Å³Ù³Ý³ÏÇ Ù³ëÇÝ, áñ Í³Ëë»É »ù ù³ÛÉ»Éáõ íñ³ 
í»ñçÇÝ 7 ûñ»ñÇ ÁÝÃ³óùáõÙ` ³ßË³ï³ÝùÇ í³ÛñáõÙ ¨ ï³ÝÁ, ï»ÕÇó ï»Õ ·Ý³ÉÇë ¨  
³éÑ³ë³ñ³Ï ù³ÛÉ»Éáõ íñ³, áñ Ï³ï³ñ»É »ù  å³ñ½³å»ë Ã³ñÙ³Ý³Éáõ, 
Ù³ñ½í»Éáõ Ï³Ù Å³Ù³ÝóÇ Ñ³Ù³ñ: 
  
38. ì»ñçÇÝ 7 ûñ»ñÇ ÁÝÃ³óùáõÙ ù³ÝÇ± ûñ »ù ù³ÛÉ»É ³éÝí³½Ý 10 ñáå» ³ÝÁÝ¹Ù»ç:    

                ___________ ûñ ß³µ³Ã³Ï³Ý                       ã·Çï»Ù 

 
        (ºÃ» å³ï³ëË³ÝÁ 0 ¿, ã·Çï»Ù Ï³Ù Ññ³Å³ñíáõÙ ¿ å³ï³ëË³Ý»É      ³Ýó»ù ´»éÉÇÝ 
Ñ³ñó³ß³ñÇÝ) 
 
39. êáíáñ³µ³ñ áñù³±Ý Å³Ù³Ý³Ï »ù Í³Ëë»É ù³ÛÉ»Éáõ íñ³ ³Û¹ ûñ»ñÇó Ù»ÏáõÙ 

          ________________ Å³Ù ûñ³Ï³Ý                       ã·Çï»Ù 

          ________________ ñáå» ûñ³Ï³Ý 
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               / ä³ñ½³µ³Ý»ù`       Í³Ëë³Í ÙÇçÇÝ Å³Ù³Ý³ÏÁ ³ÛÝ ûñí³ ÁÝÃ³óáõÙ, 
»ñµ ù³ÛÉáõÙ »ù:   
 
                ºÃ» å³ï³ëË³ÝáÕÁ ãÇ Ï³ñáÕ å³ï³ëË³Ý»É, ù³ÝÇ áñ ï³ñµ»ñ ûñ»ñ ï³ñµ»ñ 
Å³Ù³Ý³Ï ¿ Í³ËëáõÙ, ³å³ Ñ³ñóñ»ù`  
 
             § àñù³±Ý Å³Ù³Ý³Ï »ù Í³Ëë»É ù³ÛÉ»Éáõ íñ³ ³Ýó³Í µáÉáñ 7 ûñ»ñÇ 
ÁÝÃ³óùáõÙ¦:/  
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Ð³ñó³ß³ñ “´»éÉÇÝ”  

 
1. ¸áõù ËéÙ÷³óÝáõ±Ù »ù  
 

                /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/    

                                                                   

   ²Ûá 

    àã 

    â·Çï»Ù 

ºÃ» å³ï³ëË³ÝÁ “áã” Ï³Ù “ã·Çï»Ù”  ¿ 
³Ýó»ù Ñ³ñó  5-ÇÝ 

 
2. Ò»ñ ËéÙ÷áóÇ Ó³ÛÝÁ  
   
                     /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/   
 
 

 
   øÇã ³í»ÉÇ µ³ñÓñ ¿ ù³Ý 

       ßÝã³éáõÃÛ³Ý Ó³ÛÝÁ 

    Êáë»Éáõ å»ë µ³ñÓñ ¿ 

    Êáë»Éáõó µ³ñÓñ ¿ 

   Þ³ï µ³ñÓñ ¿` Ï³ñáÕ ¿ Éëí»É ÏÇó     
        ë»ÝÛ³ÏÝ»ñáõÙ  

 
3. àñù³±Ý Ñ³×³Ë »ù ËéÙ÷³óÝáõÙ 
                
                    /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/      

 
    ¶ñ»Ã» ³Ù»Ý ûñ 

     Þ³µ³ÃÁ 3-4 ³Ý·³Ù 

     Þ³µ³ÃÁ 1-2 ³Ý·³Ù 

     ²ÙÇëÁ 1-2 ³Ý·³Ù 

     ºñµ»ù Ï³Ù ·ñ»Ã» »ñµ»ù                    

 
4. Ò»ñ ËéÙ÷áóÁ »ñµ¨¿ 
³ÝÑ³Ý·ëï³óñ»±É ¿ Ù³ñ¹Ï³Ýó      
 
                   /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/   

 
    ²Ûá             

     àã                                                             

     â·Çï»Ù 

  
5. àñ¨¿ Ù»ÏÁ »ñµ¨¿ ÝÏ³ï»±É ¿, áñ ¸áõù   
    ã»ù ßÝãáõÙ ùÝ³Í Å³Ù³Ý³Ï 
 
                  /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/ 

 

 
    ¶ñ»Ã» ³Ù»Ý ûñ 

     Þ³µ³ÃÁ 3-4 ³Ý·³Ù 

     Þ³µ³ÃÁ 1-2 ³Ý·³Ù 

     ²ÙÇëÁ 1-2 ³Ý·³Ù 

      ºñµ»ù Ï³Ù ·ñ»Ã» »ñµ»ù  

 
6. àñù³±Ý Ñ³×³Ë »ù Ò»½ Ñá·Ý³Í 
½·áõÙ ùÝ»Éáõó Ñ»ïá 
 
                /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/        
 
 

 
    ¶ñ»Ã» ³Ù»Ý ûñ 

     Þ³µ³ÃÁ 3-4 ³Ý·³Ù 

     Þ³µ³ÃÁ 1-2 ³Ý·³Ù 

     ²ÙÇëÁ 1-2 ³Ý·³Ù 

     ºñµ»ù Ï³Ù ·ñ»Ã» »ñµ»ù                    
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7. ¸áõù Ò»½ Ñá·Ý³Í ½·áõ±Ù »ù ³ñÃáõÝ   
     Å³Ù³Ý³Ï  
 
                  /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/     
 

 
    ¶ñ»Ã» ³Ù»Ý ûñ 

     Þ³µ³ÃÁ 3-4 ³Ý·³Ù 

     Þ³µ³ÃÁ 1-2 ³Ý·³Ù 

     ²ÙÇëÁ 1-2 ³Ý·³Ù 

     ºñµ»ù Ï³Ù ·ñ»Ã» »ñµ»ù 
 

 
8. ºñµ¨¿ ÝÝç»±É »ù Ï³Ù ùÝ»±É »ù Ù»ù»Ý³   
    í³ñ»Éáõ Å³Ù³Ý³Ï   
           
                  /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/  
 
                                                              

 
      ²Ûá 

      àã 

ºÃ» “³Ûá” ³Ýó»ù Ñ³çáñ¹ Ñ³ñóÇÝ, »Ã» “áã” 
³Ýó»ù Ñ³ñó 10-ÇÝ: 

 
9. àñù³±Ý Ñ³×³Ë ¿ ¹³ ï»ÕÇ áõÝ»ÝáõÙ 
 
                 /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/       
 

 
    ¶ñ»Ã» ³Ù»Ý ûñ 

     Þ³µ³ÃÁ 3-4 ³Ý·³Ù 

     Þ³µ³ÃÁ 1-2 ³Ý·³Ù 

     ²ÙÇëÁ 1-2 ³Ý·³Ù 

      ºñµ»ù Ï³Ù ·ñ»Ã» »ñµ»ù 
 

10. ¸áõù áõÝ»±ù ³ñÛ³Ý µ³ñÓñ ×ÝßáõÙ  
 
                 /Üß»ù ÙÇ³ÛÝ Ù»Ï å³ï³ëÏ³Ý/         

 
      ²Ûá 

       àã 

      â·Çï»Ù 
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²ÝïñáåáÙ»ïñÇÏ ã³÷áõÙÝ»ñ 
 

 
Ñ³ë³ÏÁ    __________ ëÙ                  í½Ç ßñç³·ÇÍÁ             __________ ëÙ 

                                                            (Ù³ï³ÝÇ³Ó¨ í³Ñ³Ý³×³é³ÛÇÝ Ã³Õ³ÝÃÇ 

Ù³Ï³ñ¹³ÏÇ íñ³) 

 

 

ù³ßÁ ______________ Ï·                   ·áïÏ³ï»ÕÇ ßñç³·ÇÍÁ_________ ëÙ                                     

                                                                    (åáñïÇ Ù³Ï³ñ¹³Ïáí)         

 

 

¼³ñÏ»ñ³Ï³ÛÇÝ ³ñÛ³Ý ×ÝßÙ³Ý ã³÷áõÙÝ»ñ 

 Ò³Ë Ó»éù ²ç Ó»éù 

 êÇëïáÉÇÏ ¸Ç³ëïáÉÇÏ êÇëïáÉÇÏ ¸Ç³ëïáÉÇÏ 

1-ÇÝ ã³÷áõÙ     

2-ñ¹ ã³÷áõÙ     

3- ñ¹ ã³÷áõÙ     

 
 
Þ³ï ßÝáñÑ³Ï³ÉáõÃÛáõÝ Ù³ëÝ³ÏóáõÃÛ³Ý Ñ³Ù³ñ 
 

 Ð³ñóáõÙÇ í»ñçÁ _________ 
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APPENDIX 4 
 Measurement Matrix 

Operational definition  Variable definition  Level of measurement 
 Dependent variable  
Questions 5_14, 8-14, BQ-
10 

Hypertension (for main 
research question) 

Nominal-dichotomous 
1= hypertensive 
0 = normotensive 

Questions  5_6, 5_7, 5_8 CVD (for subquestion) Nominal-dichotomous 
1= has CVD 
0 = doesn’t have CVD 

 Independent variable  
Berlin Questionnaire OSAS risk Nominal-dichotomous 

1=  high risk  
0 = low risk 

 Control variables  
Question 1 Age Continuous 
 Gender Nominal-dichotomous 

0= female 
1 = male 

Height and weight 
measurements 

Body mass index  Continuous 

Neck circumference 
measurement 

Neck circumference Continuous 

Waist circumference 
measurement 

Waist circumference Continuous 

Waist circumference and 
height measurements 

Waist-to-height ratio Continuous 

Questions 21-26 Smoking status Nominal 
0 = never smoker 
1 = current smoker 
2 = former smoker 

Questions 27-28 Weekly use of alcohol Continuous 
Questions 29- 32 Coffee consumption Continuous 
Questions 34-39 Physical activity Categorical 

1 = low 
2 = moderate 
3  = high 

Question 5_9 Diabetes Nominal-dichotomous 
1= yes 
0 = no 

Question 5_12 Renal disease Nominal-dichotomous 
1= yes 
0 = no 

Questions 5_9, 5_12 Co-morbidities Nominal-dichotomous 
1= yes 
0 = no 

Operational definition=questions asked to obtain information on concept or issue 
Variable definition = variable constructed from questions for data analysis 
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APPENDIX 5 
Pearson correlation Coefficients 

correlate wc wc_ht bmi nc                                       (obs=265) 

             |       wc    wc_ht      bmi       nc 

-------------+------------------------------------ 

          wc |   1.0000 

       wc_ht |   0.9542   1.0000 

         bmi |   0.7845   0.8197   1.0000 

          nc |   0.6350   0.5053   0.5179   1.0000 
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APPENDIX 6 
STATA Output for Logistic Regression 

1. Simple logistic regression: 

logit htn osas 

Iteration 0:   log likelihood = -179.12764 

Iteration 1:   log likelihood = -169.13636 

Iteration 2:   log likelihood = -169.13355 

Logit estimates                                   Number of obs   =        265 

                                                  LR chi2(1)      =      19.99 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -169.13355                       Pseudo R2       =     0.0558 

------------------------------------------------------------------------------ 

         htn |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

         osas|   1.371906   .3169845     4.33   0.000     .7506274    1.993184 

       _cons |  -.6787584   .1467377    -4.63   0.000    -.9663591   -.3911578 

------------------------------------------------------------------------------ 

2. Spline for age with cutpoint of 39 years is added: 
gen agespline_39=0 

. replace agespline_39=age-39 if age>=39 & age!=. 

(173 real changes made) 

 

. logit htn osas age agespline_39 

 

Iteration 0:   log likelihood = -179.12764 

Iteration 1:   log likelihood = -130.06914 

Iteration 2:   log likelihood = -127.30492 

Iteration 3:   log likelihood = -127.13678 

Iteration 4:   log likelihood = -127.13497 

Iteration 5:   log likelihood = -127.13496 

Logit estimates                                   Number of obs   =        265 

                                                  LR chi2(3)      =     103.99 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -127.13496                       Pseudo R2       =     0.2903 
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------------------------------------------------------------------------------ 

         htn |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        osas |   1.065523    .364778     2.92   0.003     .3505714    1.780475 

         age |   .1001495    .044287     2.26   0.024     .0133485    .1869505 

agespline_39 |  -.0144242    .054461    -0.26   0.791    -.1211658    .0923173 

       _cons |  -5.328728   1.567799    -3.40   0.001    -8.401557   -2.255899 

------------------------------------------------------------------------------ 

 

. lincom age+agespline_39 

 

 ( 1)  age + agespline_39 = 0 

 

------------------------------------------------------------------------------ 

         htn |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

         (1) |   .0857253   .0169057     5.07   0.000     .0525907    .1188598 

------------------------------------------------------------------------------ 

 

3. Spline for age with cutpoint of 73 years is added: 
logit htn osas age  agespline1_73 

 

Iteration 0:   log likelihood = -179.12764 

Iteration 1:   log likelihood =  -129.3376 

Iteration 2:   log likelihood = -126.20998 

Iteration 3:   log likelihood = -126.09116 

Iteration 4:   log likelihood = -126.09089 

Logit estimates                                   Number of obs   =        265 

                                                  LR chi2(3)      =     106.07 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -126.09089                       Pseudo R2       =     0.2961 

------------------------------------------------------------------------------ 

         htn |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        osas |   1.035524   .3682916     2.81   0.005     .3136856    1.757362 

         age |   .0960506   .0131479     7.31   0.000     .0702811    .1218201 

agespline~73 |  -.1488872   .0893992    -1.67   0.096    -.3241065    .0263321 

       _cons |  -5.264676   .6767804    -7.78   0.000    -6.591141   -3.938211 

------------------------------------------------------------------------------ 
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. lincom age+ agespline1_73 

 

 ( 1)  age + agespline1_73 = 0 

 

------------------------------------------------------------------------------ 

         htn |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

         (1) |  -.0528366   .0841432    -0.63   0.530    -.2177543    .1120811 

------------------------------------------------------------------------------ 

 

4. Spline for neck circumference with cutpoint of 29 is added: 
 

logit htn osas  nc  ncspline_29  

 

Iteration 0:   log likelihood = -179.12764 

Iteration 1:   log likelihood = -161.36543 

Iteration 2:   log likelihood = -161.17631 

Iteration 3:   log likelihood = -161.15032 

Iteration 4:   log likelihood = -161.14114 

Iteration 5:   log likelihood =  -161.1378 

Iteration 6:   log likelihood = -161.13658 

Iteration 7:   log likelihood = -161.13614 

Iteration 8:   log likelihood = -161.13597 

Iteration 9:   log likelihood = -161.13591 

Iteration 10:  log likelihood = -161.13589 

Iteration 11:  log likelihood = -161.13588 

Iteration 12:  log likelihood = -161.13588 

Iteration 13:  log likelihood = -161.13588 

Iteration 14:  log likelihood = -161.13588 

 

Logit estimates                                   Number of obs   =        265 

                                                  LR chi2(3)      =      35.98 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -161.13588                       Pseudo R2       =     0.1004 

 

------------------------------------------------------------------------------ 

         htn |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        osas |   1.179739   .3268509     3.61   0.000     .5391225    1.820355 

          nc |    1.24026   .0103006   120.41   0.000     1.220071    1.260449 

 ncspline_29 |  -1.114006   .0428945   -25.97   0.000    -1.198077   -1.029934 

       _cons |  -37.57796          .        .       .            .           . 

------------------------------------------------------------------------------ 
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. lincom nc+ ncspline_29 

 

 ( 1)  nc + ncspline_29 = 0 

 

------------------------------------------------------------------------------ 

          hn |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

         (1) |   .1262545   .0336988     3.75   0.000      .060206     .192303 

------------------------------------------------------------------------------ 

 

 

5. Model with major variables (HTN & OSAS risk) and confounders: 
logit hn slapnea age nc comorbid  

 

Iteration 0:   log likelihood = -179.12764 

Iteration 1:   log likelihood = -121.32601 

Iteration 2:   log likelihood = -116.62352 

Iteration 3:   log likelihood = -116.35941 

Iteration 4:   log likelihood = -116.35807 

 

Logit estimates                                   Number of obs   =        265 

                                                  LR chi2(4)      =     125.54 

                                                  Prob > chi2     =     0.0000 

Log likelihood = -116.35807                       Pseudo R2       =     0.3504 

 

------------------------------------------------------------------------------ 

          hn |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

     slapnea |   .7756675   .3857751     2.01   0.044     .0195621    1.531773 

         age |   .0836196   .0123681     6.76   0.000     .0593785    .1078606 

          nc |   .1196183   .0397007     3.01   0.003     .0418064    .1974302 

    comorbid |   1.617335   .5396766     3.00   0.003     .5595879    2.675081 

       _cons |  -9.236652   1.656804    -5.57   0.000    -12.48393   -5.989375 

------------------------------------------------------------------------------ 
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APPENDIX 7 
Non-randomized Studies of Hypertension and OSAS 

Study Population No of 
subjects 

Sex 
(M/F) 

Confounding 
variables 

considered 

Comments 

Kales Hypertensives 
and normal 
controls 

50/50 37/13? Age, sex HT correlates with 
OSAHS severity 

Fletcher Hypertensives 
and 
normotensive 
controls 

80 80/0 Age, weight AHI correlates with 
HT 

Warley Hypertensive 
patients 

30 30/0 Age, BMI No excess 
respiratory 
disturbance in HT 

Stradling Community 
population 

752 224/224 Age, BMI, 
smoking, 
alcohol 

No independent 
predictors of BP 
identified 

Mayer Hypertensive 
OSAHS 
patients 

12 12/0 None BP falls with CPAP 
treatment 

Mendelson  Sleep clinic 
patients 

619 619/0 Weight, age More hypoxaemia 
(probably OSAHS 
related) in 
hypertensives 

Bearpark Population 
sample 

400 294/106 BMI, smoking, 
alcohol, sex 

BP predicted by 
OSAHS severity 

Schwartz Hypertensive 
OSAHS 
patients 

7 7/0 None Day and night BP 
higher in OSAHS 
than non-apnoeic 
snorers 

Bartel Hypertensive 
and matched 
normotensive 
controls 

20 4/16 Age, sex, BMI, 
neck size, 
sleepiness 

Hypoxaemia in non-
REM is the most 
potent predictor of 
diastolic BP 

Worsop Hypertensive 
and 
normotensive 
patients 

93 81/12 BMI, age, sex, 
alcohol 

Higher incidence of 
OSAHS in 
hypertensives 

Grote Hypertensive 
sleep clinic 
patients 

591  Age Increasing severity 
of HT with 
increasing 
respiratory 
disturbance 

AHI, apnoea/hypopnoea index; BMI, body mass index; BP, blood pressure; HT, hypertension; 
CPAP, continuous positive airway pressure; ?, not documented in publication.  

Source: Sleep 6: Obstructive sleep apnoea/hypopnoea syndrome and hypertension 
G V Robinson, J R Stradling, R J O Davies 
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LIST OF POTENTIAL JOURNALS FOR PUBLICATION 
 
1. “Hypertension” 

2.  “Sleep Medicine Journal” 

3. “Chest” 

 

 

 

 

 

 

 

 

 
 


