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                      Word count 88 
Abstract 247 89 

ABSTRACT 90 
 91 
Rationale: Obstructive sleep apnea (OSA) is associated with poor blood pressure (BP) 92 

control and resistant hypertension (RH). Nevertheless, studies assessing its 93 

prevalence, characteristics and association with BP control in RH patients are limited.  94 

Objective: The aim of this multicenter study was to assess the prevalence of OSA in a 95 

large cohort of RH subjects and to evaluate the association of OSA with BP control. 96 

Methods: We recruited consecutive RH subjects from 3 countries. A formal sleep test 97 

and blood pressure measurements, including 24-h ambulatory blood pressure 98 

monitoring (ABPM) were performed in all participants. . 99 

Results: In total, 284 RH subjects were included in the final analysis. Of these, 83.5% 100 

(CI 95%; 78.7 to 87.3) had OSA (apnea-hypopnea index (AHI) ≥5 events/h); 31.7% 101 

(26.5 to 37.3) had mild OSA, 25.7% (21 to 31.1) had moderate OSA and 26.1% (21.3 102 

to 31.5) had severe OSA. Patients with severe OSA had higher BP values than mild-103 

moderate or non-OSA subjects. A greater effect was observed on the average 104 

nighttime BP, with an adjusted effect of 5.72 (1.08 to 10.35) mmHg in severe OSA 105 

compared to non-OSA participants. A dose-response association between the severity 106 

of OSA and BP values was observed. The prevalence of severe OSA was slightly 107 

higher in uncontrolled participants (adjusted OR 1.69 (0.97 to 2.99)) but was not 108 

statistically significant. 109 

Conclusions: The present study confirms the high prevalence of OSA in RH 110 

participants. Furthermore, it shows a dose-response association between OSA severity 111 

and BP measurements, especially in the nighttime. 112 

Clinical Trial Registration: NCT03002558 113 

 114 

Primary source of funding: This work was supported by ISCIII y fondos FEDER “Una 115 

manera de hacer Europa” (PI16/00489), the Spanish Respiratory Society (SEPAR) 116 
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ResMed Foundation and Societat Catalana d’Hipertensió Arterial (SCHTA), Philips and 117 
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TEXT 146 

INTRODUCTION 147 

Hypertension represents an important and prevalent cardiovascular risk factor and it is 148 

considered an important topic in public health1–3. Among all hypertensive phenotypes, 149 

resistant hypertension (RH) is considered to confer the highest cardiovascular risk1–4.  150 

Among all hypertensive subjects, the estimated prevalence of RH ranges from 12-151 

15%5–7. 152 

 153 

RH is defined as blood pressure (BP) that remains above the goal in spite of the use of 154 

3 different antihypertensive drugs including a diuretic, prescribed at the optimal dose or 155 

as those in whom require 4 or more medications for BP controll8. Patients with RH 156 

have the worst prognosis of all hypertensive patients, as they presented with the 157 

highest rates of target organ damage and cardiovascular events in long-term follow-up; 158 

these rates are estimated to be 50% higher than in patients with controlled 159 

hypertension9–14.  160 

Moreover, it has been described that among all RH patients, those who presented with 161 

uncontrolled BP on the 24-hour ambulatory blood pressure monitoring (ABPM) 162 

measurements are at a higher risk of experiencing cardiovascular events, especially 163 

those subjects with the masked phenotype (normal office BP measures but above the 164 

normal range on the 24-hour ABPM)11,15.  165 

 166 

Obstructive sleep apnea (OSA) is a disorder characterized by recurrent episodes of 167 

upper airway collapse that result in intermittent hypoxia, sleep fragmentation, 168 

intrathoracic negative pressure and the disruption of sleep architecture. OSA is 169 

associated with daytime symptoms, a decrease in the quality of life and an increase in 170 

morbidity and mortality from cardiovascular alterations 16,17.  The prevalence of OSA in 171 

middle-aged population is 24-26% in men and 17%-28% in women18–20. However, its 172 

prevalence increases in hypertensive subjects (30-80%) and previous studies have 173 
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indicated that it could reach 64-83% in patients with RH1,12,21–23; the prevalence of OSA 174 

has also been reported to be 100% in refractory hypertensive patients (hypertension 175 

that remains uncontrolled despite the administration of at least 5 antihypertensive 176 

drugs, preferably including a long-acting thiazide-like diuretic and a mineral-corticoid 177 

receptor antagonist)24–26. Beyond this, it has been described that OSA could be 178 

associated with poor BP control and its treatment with continuous positive pressure 179 

(CPAP) could be an effective means of controlling BP in this population27–32.  180 

Nevertheless, studies evaluating the prevalence of OSA in RH patients and its 181 

association with BP control are scarce. These studies have usually been single-centre 182 

studies, which limit the generalizability of their results. Therefore, the aim of this study 183 

was to assess the prevalence of OSA in a large cohort of RH participants, identify the 184 

clinical variables associated with severe OSA and evaluate the association of OSA with 185 

BP control. All these issues are particularly relevant considering that the traditional 186 

screening questionnaires for OSA are not useful in patients with RH33. 187 

MATERIAL AND METHODS 188 

Study design and population 189 

This is an ancillary study of the SARAH study (Long-term Cardiovascular Outcomes in 190 

Patients With RH and OSA With or Without Treatment With CPAP), which is a 191 

multicenter, international, prospective, observational cohort study (registered trial 192 

NCT03002558), evaluating the impact of OSA and continuous positive airway pressure 193 

(CPAP) treatment on cardiovascular outcomes (morbidity and mortality) in subjects 194 

with RH. 195 

 196 

Briefly, the study included consecutive subjects aged between 18-75 years who were 197 

diagnosed with RH confirmed by 24-hour ABPM, as defined later (see Blood Pressure 198 

measurements). The exclusion criteria for the study were RH secondary to 199 

endocrinological cause (pheochromocytoma, Conn disease, Cushing´s Syndrome, 200 
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hyperparatiroidism), drug treatment (nonsteroidal anti-inflammatory drugs or cortisone, 201 

inmunodepressants) renal artery stenosis, aortic coarctation or intracranial tumours;  202 

life expectancy less than 1 year and current treatment with CPAP. Subjects were 203 

evaluated for participation in the study in 6 teaching hospitals in Spain, 1 in Singapore 204 

and 1 in Sao Paulo. The methodology of the SARAH trial is published elsewhere34. The 205 

ethics committee of each participating centre approved the study and all participants 206 

provided informed consent.  207 

For the current study, we included 284 participants consecutively recruited between 208 

April 2016 and July 2018. Information regarding eligibility and exclusions is provided in 209 

Figure 1. We analysed the presence and severity of OSA in the RH subjects, their 210 

clinical characteristics and the association of OSA with BP control.  211 

 212 

Based on the results obtained on the sleep test, participants were classified as non-213 

OSA (apnea-hypopnoea index (AHI) < 5/h) or OSA. Moreover, OSA subjects were 214 

classified as having mild (AHI 5-14.9/ h), moderate (AHI 15-29.9/ h) or severe (AHI ≥ 215 

30/ h) OSA. Based on the results of the ABPM, participants with RH were classified as 216 

having controlled (average 24-hour ambulatory BP < 130/80 mmHg) or uncontrolled 217 

(average 24-hour ambulatory BP ≥130/80 mmHg) RH.  218 

 219 

Procedures 220 

Baseline visit  221 

At the initial visit, all participants completed a detailed medical interview regarding their 222 

sociodemographic characteristics, cardiovascular risk factors, cardiovascular disease 223 

and medication. Self-reported sleepiness (analysed by the Spanish version of the 224 

Epworth Sleepiness Scale) and anthropometric measures were also recorded.    225 

  226 

Sleep evaluation   227 
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A sleep test, consisting of either a cardio-respiratory polygraphy or polysomnography, 228 

was performed in all included participants. Of all the subjects included, 250 underwent 229 

cardiorespiratory polygraphy and 34 underwent polysomnography. Approximately 84% 230 

of the sleep studies were performed using an Embletta® sleep monitor. The rest of the 231 

studies were performed using: Compumedics E. Profusion 3.4; Sibelmed Exea Serie 5; 232 

Philips Respironics Alice 6 LDx; Somnomedics. Somnoscreen plus Versión 2.7.0; and 233 

ApneaLink Resmed. 234 

 235 

Apnea was defined as an interruption in or reduction of oronasal airflow ≥ 90% that 236 

lasted at least 10 seconds. An apnea was scored as obstructive when it was 237 

associated with continued or increased inspiratory effort. It was scored as mixed when 238 

there was a lack of inspiratory effort in the initial portion of the event followed by the 239 

resumption of inspiratory effort in the second portion of the event. Central apnea was 240 

scored when the apnea was associated with a lack of inspiratory effort throughout the 241 

entire period of absent airflow. Hypopnoea was defined as a 30% to 90% reduction in 242 

oronasal airflow for at least 10 seconds associated with oxygen desaturation of at least 243 

4% or an arousal. The AHI was defined as the number of apnea and hypopnoea 244 

events per hour of recording or sleep depending on the study (cardio-respiratory 245 

polygraphy or polysomnography, respectively). CT90 was defined as the percentage of 246 

time with an oxygen saturation lower than 90%. The diagnosis of central sleep apnea 247 

was made when at least 50% of the respiratory events were without respiratory effort. 248 

Central sleep apnea diagnosis was not considered an exclusion criterion. OSA 249 

diagnosis and treatment recommendations were based on the guidelines of each 250 

country according to usual clinical practice35.  251 

 252 

Blood pressure measurements  253 

Office BP and 24-hour ABPM measurements were performed in all participants at the 254 

beginning of the study.  During the initial visit, office BP was obtained in all participants 255 
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according to the guidelines. Office BP was determined by the average of three 256 

recordings of systolic and diastolic BP obtained at 5-minute intervals after subjects had 257 

been seated on a chair with their feet on the floor and arms supported at heart level for 258 

at least 5 minutes36.  259 

ABPM measurement was performed following international guidelines36. Before the 260 

ABPM monitor was fitted, the BP was measured in both arms to determine whether 261 

there were differences in BP between them. If there were differences, the cuff was 262 

placed on the arm with the higher BP values. If there were no differences in BP values 263 

between arms, the cuff was placed in the non-dominant arm to interfere as little as 264 

possible in the daily activities of participants. All participants were instructed to perform 265 

their usual activities during the test 37. 266 

During ABPM, a BP measurement was taken every 20 minutes during the daytime and 267 

every 30 minutes during the night. All recruited subjects were asked about their sleep 268 

habits. The waking and sleeping periods were determined by the times that each 269 

individual reported awakening and going to bed, respectively. ABPM recordings were 270 

considered successful when the percentage of the measurements was > 70%, with at 271 

least one measurement every hour. Data related to the average 24-hour ambulatory 272 

BP, daytime and nighttime systolic BP (SBP) and diastolic BP (DBP) and heart rate 273 

were recorded. 274 

The monitors used were Spacelabs 90207/90217A devices (Spacelabs® Inc. 275 

Richmond, Washington, United States), Mortara Ambulo 2400 (Milwaukee, EE.UU), 276 

Microlife WatchBP (Microlife AG, Switzerland), and Dyna-MAPA (Cardios Sistemas 277 

Coml. Indl. Ltda, Sao Paulo, Brasil) 278 

 279 

The 24-hour ABPM criteria used to define RH were a BP that remained above the 280 

target (average SBP ≥ 130 mmHg, average DBP ≥ 80 mmHg or both) in spite of the 281 

use of three antihypertensive drugs (one of those should be a diuretic) or a BP in the 282 

optimal range with 4 or more antihypertensive medications (therefore these participants 283 

https://www.google.com/search?rlz=1C1GCEU_esES822ES822&q=Cardios+Sistemas+Coml.+Indl.+Ltda&sa=X&ved=0ahUKEwizzNS438LhAhXDxIUKHftYDeMQ7xYIKigA
https://www.google.com/search?rlz=1C1GCEU_esES822ES822&q=Cardios+Sistemas+Coml.+Indl.+Ltda&sa=X&ved=0ahUKEwizzNS438LhAhXDxIUKHftYDeMQ7xYIKigA
https://www.google.com/search?rlz=1C1GCEU_esES822ES822&q=Cardios+Sistemas+Coml.+Indl.+Ltda&sa=X&ved=0ahUKEwizzNS438LhAhXDxIUKHftYDeMQ7xYIKigA
https://www.google.com/search?rlz=1C1GCEU_esES822ES822&q=Cardios+Sistemas+Coml.+Indl.+Ltda&sa=X&ved=0ahUKEwizzNS438LhAhXDxIUKHftYDeMQ7xYIKigA
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were included regardless of the BP values recorded during the ABPM). Subjects 284 

treated with three antihypertensive drugs who had normal ABPM measurements 285 

(<130/80 mmHg) were excluded from the study.  286 

The circadian dipping pattern of each participant was established according to the 287 

dipping ratio (DR) which is the quotient between the nighttime mean arterial pressure 288 

(MAP) and the daytime MAP. According to the quotient obtained, subjects were 289 

classified as non-dippers if the DR was higher than 0.9 and dippers if it was ≤ 0.9.  290 

Considering ABPM values, daytime hypertension was defined as at least 135/85 291 

mmHg for the daytime average and at least 120/70 mmHg for the nighttime average.36  292 

 293 

BP control was defined based on the ABPM measurements. Thus, participants were 294 

considered controlled when the average 24-hour ambulatory BP was < 130/80 mmHg 295 

and uncontrolled when average 24-hour ambulatory BP was ≥130/80 mmHg. 296 

 297 

All participants maintained their prescribed antihypertensive treatment during office and 298 

ABPM measurements. To evaluate adequate compliance with the antihypertensive 299 

treatment, the Morisky 38 and Haynes 39 tests were assessed. Moreover, participants 300 

must have retrieved from the pharmacy more than 80% of their prescribed 301 

antihypertensive treatment.  302 

 303 

Statistical analyses 304 

With regard to descriptive statistics, the means (standard deviation) and medians 305 

(interquartile range) were estimated for quantitative variables with normal or nonnormal 306 

distributions, respectively. The absolute and relative frequencies were used for 307 

qualitative variables. The normality of the distribution was analysed using the Shapiro–308 

Wilk test. The Agresti–Coull intervals40 (95%CI) were generated for the prevalence 309 

estimations. The demographic and clinical data of the participants were compared 310 

among the OSA severity groups (non-OSA, mild-moderate and severe) using the 311 
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appropriate tests (ANOVA or Kruskal-Wallis) for quantitative variables and Fisher’s 312 

exact test for qualitative variables. The p-value for trend was computed from the 313 

Spearman's rank correlation coefficient when the variable was continuous and χ2 test 314 

for trend if it was categorical 41. ABPM parameters were compared among OSA 315 

severity groups with the Kruskal-Wallis test. In addition, the comparison was evaluated 316 

by ANOVA with linear models adjusted by confounding factors (age, sex and body 317 

mass index) and an unadjusted linear model. Trend tests were conducted, treating 318 

OSA categories as an ordinal variable by using the median AHI of each category. The 319 

same analysis was carried out to evaluate the sleep parameters according to BP 320 

control. R statistical software, version 3.3.1, was used for all the analyses 42. 321 

RESULTS 322 

Cohort characteristics 323 

In total, 284 subjects with RH were included. The main socio-demographic and clinical 324 

characteristics of the population are shown in Table 1.  Briefly, the median age (IQR) 325 

was 64 (57.0; 69.0) years, and the participants were predominantly male gender and 326 

obese.  The most prevalent co-morbidity was diabetes (129 patients; 46.9%). 327 

 328 

Prevalence of OSA characteristics in RH patients  329 

In the whole cohort, 83.5% (95%CI; 78.7 to 87.3) of the included participants had an 330 

AHI greater than or equal to 5 events/h. With regard to OSA severity, 31.7% (26.5 to 331 

37.3) of participants had mild OSA, 25.7% (21 to 31.1) had moderate OSA and 26.1% 332 

(21.3 to 31.5) had severe OSA.  333 

 334 

The OSA prevalence was slightly higher in males than in females (86.3% (80.8 to 90.4) 335 

versus 76% (65.8 to 84.3)), respectively. Moreover, the prevalence of severe OSA was 336 

more than twice as high in men as it was in women (30.4%vs 15%).  A high body mass 337 

index was also associated with a higher prevalence of OSA (70.6% in normal weight, 338 

77.5% in overweight and 88.5% in obese subjects) and severe OSA was more 339 
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prevalent by increasing weight (11.8% in normal weight, 16.7% in overweight and 340 

33.3% in obese subjects). Among the participants with severe OSA (AHI≥30 events/h), 341 

there was a larger proportion of men and they had higher body mass index, waist 342 

circumference and neck circumference values than those with mild-moderate OSA.  343 

 344 

Regarding the sleep parameters, the median AHI (IQR) was 16.6 (7.88; 30.2) 345 

events/hour and the median 4% oxygen desaturation index (IQR) was 11.6 (5.75; 23.1) 346 

per hour. The percentage of time with an oxygen saturation < 90% was 11% (2.20; 347 

35.8). The median Epworth sleepiness scale score was 6 (4.00; 10.0). None of the 348 

included participants was diagnosed with central sleep apnea. More detailed 349 

information is provided in Table 1. 350 

 351 

ABPM parameters stratified by OSA severity 352 

In general, ABPM parameters increased as the severity of OSA increased (Figure 2) 353 

and a statistically significant dose-response association was found (p for trend in Table 354 

2). Higher values for all average 24-hour ambulatory BP parameters, daytime and 355 

nighttime average ambulatory BP and the daytime and nighttime diastolic BP were 356 

observed in severe OSA than in non-OSA participants. The effect was greater on 357 

nocturnal blood pressure, with an adjusted effect on the average nighttime ambulatory 358 

BP of 5.72 (1.08 to 10.35) mmHg in severe OSA compared to non-OSA participants. 359 

The adjusted and unadjusted effects of OSA severity on ABPM parameters are 360 

detailed in Table 2.  361 

Furthermore, the adjusted OR (95% CI) of having nocturnal hypertension in severe 362 

OSA group compared with the non-OSA group was 2.7 (1.15 to 6.43). There was no 363 

statistically significant difference in the proportion of non-dippers according to OSA 364 

severity (56.4% in mild-moderate OSA and 70.3% in severe OSA).  365 

 366 

 367 
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OSA prevalence in the different BP control groups 368 

No significant differences in sleep parameters were observed between subjects with 369 

controlled or uncontrolled BP. More detailed information is provided in Table 3. 370 

Moreover, similar OSA prevalence was observed between the groups; however, the 371 

results show that severe OSA was slightly more prevalent in participants with 372 

uncontrolled RH than in participants with controlled RH, with an adjusted OR of 1.69 373 

(0.97 to 2.99), although the difference is not statistically significant (e-Table 1). 374 

 375 

DISCUSSION 376 

The present multicenter study confirms that the prevalence of OSA in RH subjects is 377 

high. Moreover, it shows that there is a dose-response association between the 378 

severity of OSA and the blood pressure values observed, with greater effects on 379 

nighttime BP. 380 

Our study shows that the total prevalence of OSA is 83.5%; the prevalence of mild 381 

OSA is 31.7%, the prevalence of moderate OSA is 25.7%, and the prevalence of 382 

severe OSA is 26.1%. This prevalence is probably underestimated because 34 383 

subjects were excluded from the SARAH study because they were currently with CPAP 384 

treatment. Therefore, considering these subjects, the estimated OSA prevalence would 385 

be around 95.4%.  386 

Data from previous studies already reported a high prevalence of OSA in RH subjects, 387 

nevertheless, it is difficult to compare results among studies due to different or 388 

unspecified criteria used to define hypopnea, the use of different AHI cutoff values to 389 

diagnose OSA and the use of different sleep tests as well.  390 

Previous published studies, such as those by Logan et al12 and Florczak et al23 391 

reported an OSA prevalence rates of 83% and 72% respectively. Nevertheless, these 392 

authors did not indicate the criteria used to define hypopnea, making a comparison 393 

difficult. Moreover, in the study by Logan et al12 all participants included had refractory 394 

hypertension. Comparing our results with those of the studies that indicating the 395 
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oxygen desaturation criteria used, we observed that our results are consistent with 396 

those of Muxfeldt et al22 who reported an OSA prevalence of 82.2 % using the same 397 

criteria to define hypopnea (at least 4% oxygen desaturation) and participants with 398 

similar characteristics to those included in our study. However, in Muxfeld’s study, only 399 

polysomnography was performed.  The prevalence reported by Pedrosa et al1, who 400 

used polysomnography and a 3% oxygen desaturation criteria to define hypopnea, was 401 

64%, which is lower than in our study.  This could be related with to the fact that the 402 

subjects included were younger, and they used a more conservative cutoff value to 403 

diagnose OSA (AHI ≥15/h).   404 

 The prevalence of OSA was higher in men than in women, and severe OSA was twice 405 

as prevalent in males as in females. This male predominance had been previously 406 

described in the general population, hypertensive patients and RH1,22.  Moreover, as 407 

described in previous studies, OSA presence and severity increased as BMI 408 

increased1,12. Moreover, our data also show that the most frequent comorbidity was 409 

diabetes, which has been strongly associated with antihypertensive drug resistance8,43.   410 

A dose-response association between OSA severity and BP values was found. OSA 411 

severity was related to worse BP control with higher values for all 24-hour ambulatory 412 

blood pressure variables, the average daytime BP, daytime diastolic BP, average 413 

nighttime BP and nighttime diastolic BP values. Moreover the prevalence of nocturnal 414 

hypertension was significantly greater in participants with severe OSA. It is important to 415 

highlight the association of OSA with high nighttime BP values because it has been 416 

previously demonstrated that nocturnal BP is a better risk predictor than the daytime 417 

BP, and an elevated nighttime BP has been associated with an increased risk of 418 

cardiovascular events and worse cardiovascular prognosis11. It has also been 419 

described that the circadian pattern provides additional prognostic information beyond 420 

that possible with just average 24-hour  BP levels, and a non-dipping pattern has also 421 

been associated with worse cardiovascular outcomes 44,45.Our results are in line with 422 

those of Muxfeld22, who described a worse nocturnal BP profile and a higher 423 
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prevalence of a non-dipping patterns in subjects with severe OSA than in those without 424 

severe OSA, although in our study this last factor did not reach statistical significance. 425 

Therefore, as previously described22, our results already show that beyond age, gender 426 

and anthropometric characteristics, ABPM measurements could also be associated 427 

with OSA severity, especially nighttime measures. The results suggest that identifying 428 

underlying causes, such as OSA and treating them may be helpful when attempting to 429 

improve BP control, especially during the nighttime, and may suggest new treatment 430 

approaches beyond pharmacology. Nevertheless, further studies should address the 431 

impacts of OSA treatment on BP parameters and cardiovascular outcomes in the long 432 

term.   433 

Although we found a high OSA prevalence and a dose-response association between 434 

the severity of OSA and blood pressure values, no differences in sleep parameters 435 

were observed between the controlled or uncontrolled RH groups; which were defined 436 

based on average 24-hour ambulatory BP. This could be related to the fact that the 437 

greatest impact of OSA on BP has been observed on nocturnal pressure and that the 438 

nighttime period only represents approximately one-third of the 24-hour. In addition, the 439 

results suggest that the decision to explore OSA in subjects with RH should not be 440 

based on the BP control parameters proposed in the hypertension guidelines and that 441 

it could be especially important to assess OSA in subjects with RH who have high BP 442 

values at nighttime even if they have values in the normal ranges for the 24-hour 443 

measurements.  444 

 445 

The main strength of our study is its multicenter and international design, with the 446 

inclusion of a large number of patients with RH diagnosed based on ABPM 447 

measurements.  Therefore, unlike other previous published studies, we only included 448 

subjects with true RH. Furthermore, unlike other studies, we used indirect methods to 449 

estimate treatment compliance and ensure that at least 80% of the antihypertensive 450 

treatment was retrieved from the pharmacy. 451 



 
 

16 

This study has some limitations that should be acknowledged. First, it has a cross-452 

sectional design; thus, only associations and not causality should be inferred. Second, 453 

two different methods were used for OSA diagnosis; cardiorespiratory polygraphy and 454 

polysomnography. Both methods have been validated and are commonly implemented 455 

in clinical practice. Nevertheless the severity of OSA can be underestimated using 456 

cardiorespiratory polygraphy; therefore the mild-moderate and severe OSA participants 457 

may have been misclassified. Third, OSA prevalence may have been underestimated 458 

due to the exclusion of subjects who were undergoing CPAP treatment.  However, an 459 

estimated prevalence including those subjects has been included. Fourth, the study 460 

included RH subjects, and the reported prevalence results should not be generalized to 461 

a population with less severe hypertension.  462 

 463 

CONCLUSIONS 464 

Our study confirms that RH subjects have a high prevalence of OSA and shows a 465 

dose-response association between OSA severity and blood pressure measurements. 466 

The results highlight the importance of identifying OSA in RH subjects to reduce its 467 

impact on blood pressure control through appropriate treatment. 468 
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FIGURE LEGENDS 622 

 623 
Figure 1: Flow diagram of the study 624 
Abbreviations: ABPM= Ambulatory blood pressure monitoring; CPAP= Continuous 625 
positive airway pressure 626 
 627 
Figure 2: Least squares means and 95% confidence intervals for the ABPM 628 
parameters according to OSA severity.  629 
Abbreviations: ABPM= Ambulatory blood pressure monitoring; OSA= Obstructive sleep 630 
apnea  631 
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TABLES  658 
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Table 1. Characteristics of the study cohort stratified by OSA severity  660 
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Table 2. Association of OSA severity with ABPM parameters  682 
 683 
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Table 3. Sleep characteristics in groups with controlled and uncontrolled BP 704 
groups  705 
 706 
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SUPPLEMENTAL MATERIAL  722 

e-Table 1: Characteristics, ABPM parameters and OSA parameters in participants 723 

with controlled and uncontrolled RH. 724 
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