
1 
 

SUPPLEMENT TO 
KONRAD E. BLOCH, FABIENNE HUBER, MICHAEL FURIAN, ET AL. 
 

AUTOADJUSTED VERSUS FIXED CPAP FOR OBSTRUCTIVE SLEEP APNOEA. A 
MULTICENTRE, RANDOMISED EQUIVALENCETRIAL 
 

SUPPLEMENTAL METHODS 

Patients 

Sleep studies 

Assessment of costs 

Randomisation and blinding 

References 

 

SUPPLEMENTAL TABLES 

Supplementary Table 1: Regression analysis − intention to treat 

Supplementary Table 2: Regression analysis − per protocol 

Supplementary Table 3: Effects of fCPAP and autoCPAP on blood pressure – intention to treat analysis 

Supplementary Table 4: Effects of fCPAP and autoCPAP on blood pressure – per protocol analysis 

Supplementary table 5: Subjective perception of treatment effectiveness and side effects 

Supplementary Table 6: Effect of sleep apnoea severity − intention to treat 

Supplementary Table 7: Effect of sleep apnoea severity − per protocol 

Supplementary Table 8: Effect of study  period − intention to treat 

Supplementary Table 9: Effect of study period − per protocol 

Supplementary Table 10: Changes in outcomes between 3 to 24 months – intention to treat 

 

 
SUPPLEMENTAL FIGURES 

Supplementary figure 1: Equivalence analysis per protocol  



2 
 

SUPPLEMENTAL METHODS 
Patients 
Inclusion criteria: Men and women, aged 18 to 70 years, diagnosed with the obstructive sleep apnoea syndrome 
(OSAS) were invited to participate. The diagnosis of OSAS required a compatible history with a complaint of 
excessive sleepiness (Epworth sleepiness score ≥8)[1]  and an apnoea/hypopnoea index (AHI) ≥10/h recorded 
during a sleep study, see below).[2]  Patients who successfully completed a 2−4 week CPAP adaptation period 
were randomised to autoCPAP or fCPAP long−term treatment. 

Main exclusion criteria were unsuccessful CPAP adaptation after 4 weeks (i.e., patients who declined to continue 
CPAP therapy or who used it for <2 hrs/night), previous CPAP therapy or surgery for OSAS, cancer, chronic 
pain syndromes, chronic obstructive pulmonary disease (FEV1 <70% predicted), central sleep 
apnoea/Cheyne−Stokes respiration, severe congestive heart failure (NYHA functional class ≥III), previous 
stroke, psychiatric disease and other conditions that prevented compliance with the protocol. 

Sleep studies 
Diagnostic sleep studies were performed as full polysomnography in the sleep laboratory or as cardiorespiratory 
polygraphy (level 3 sleep study); they included monitoring of nasal pressure swings and rib cage and abdominal 
movements using strain gauges or inductance belts or calibrated respiratory inductance plethysmography, pulse 
oximetry, ECG, and body position (Embla or Embletta, ResMed Schweiz, Basel Switzerland; or RespirTrace PT, 
NIMS, Miami Beach, USA; or Alice 4, Respironics Schweiz, Zofingen Switzerland).[3,4] Follow−up sleep 
studies were level 3 studies. Apnoea/hypopnoea were scored visually as described previously[5] if there was a 
reduction in the amplitude of nasal pressure swings or chest wall motion of >50% from the previous 2 min 
baseline lasting for >10 sec associated with a drop in oxygen saturation >3%.[6,7] Central apnoeas/hypopnoeas 
were differentiated from obstructive events by the absence of asynchronous and paradoxical rib cage−abdominal 
excursions and by other signs suggesting inspiratory flow limitation.[5,8] The apnoea/hypopnoea index was 
computed as the number of events divided by total sleep time (polysomnography) or by the time from lights−off 
to lights on (level 3 cardiorespiratory sleep studies).  

Assessment of subjective effectiveness of treatment and side effects 
The subjective effectiveness of treatment was assessed by asking patients to respond to the question “How do 
you rate the effectiveness of the treatment?” by crossing one of the following answers rated with 1−5 points: 
“very disturbing, rather disturbing, no clear benefit, somewhat effective, very effective”. The prevalence of side 
effects was evaluated by asking patients whether they perceived one of the following (yes or no answer): mask 
leaks, dryness of the mouth, a stuffy or obstructed nose, other undesirable effects (they could be specified). 

Assessment of costs 
Participants were instructed to record all health care costs in a structured protocol including bills from health 
care providers (physicians, hospitals, pharmacies, home care providers), bills for masks, other equipment, and 
for rental or purchase of the CPAP device. Non−retired participants working for salary were instructed to record 
the hours of absence from work due to health problems and visits to health care providers. Protocols, bills and 
other documents containing information on direct and indirect health care costs were collected from participants 
at each visit. These data were cross−validated by comparison with the individual reports obtained from health 
care insurance companies for each participant (all participants had mandatory health care insurance as required 
by Swiss law). Costs directly related to the obstructive sleep apnoea syndrome were recorded separately from 
other health care costs. Cumulative costs were computed over the time period after completion of the CPAP 
adaptation period until the final 24 months follow−up. Costs for the initial diagnosis and CPAP adaptation were 
thus excluded from this analysis. 

Randomisation and blinding 
Participants were randomised to the treatment mode and device brand (autoCPAP, fCPAP and RemStar, 
AutoSet) in balanced blocks by letting local investigators draw a paper with concealed codes from an opaque 
envelope. Envelopes containing codes for 12−24 participants were prepared by an coordinator at the University 
Hospital Zurich and sent to participating centers as needed. Patients were informed that the study purpose was to 
investigate effectiveness of different CPAP operating modes without giving further details. The person 
performing the data analysis (FH) was blinded to the treatment mode. 
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Supplementary Table 1: Multilevel mixed−effects linear regression analysis − intention to treat 
Dependent variable: score on Epworth sleepiness scale (ESS) – points 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) 0.15 0.42 0.711 −0.66 to 0.97 
3 mo follow−up vs. BL −5.58 0.35 <0.001 −6.27 to −4.89 
12 mo follow−up vs. BL −6.16 0.37 <0.001 −6.88 to −5.44 
24 mo follow−up vs. BL −6.28 0.41 <0.001 −7.09 to −5.46 
interaction     
3 mo follow−up vs. BL*mode 0.19 0.52 0.711 −0.82 to 1.21 
12 mo follow−up vs. BL*mode 0.51 0.54 0.342 −0.54 to 1.57 
24 mo follow−up vs. BL*mode 0.13 0.60 0.825 −1.06 to 1.32 
Baseline ESS 0.58 0.04 <0.001 0.50 to 0.66 
Baseline ODI – 1/hr −0.02 0.01 0.004 −0.03 to −0.01 
Age – yrs 0.04 0.01 0.007 0.01 to 0.06 
Sex – m=1, f=2 −0.14 0.42 0.730 −0.97 to 0.68 
CPAP device brand (AS=1, RS=2) 0.48 0.29 0.096 −0.08 to 1.04 
Intercept 3.68 1.21 0.002 1.32 to 6.05 
Dependent variable: Sleep resistance time from Oxford sleep resistance (OSLER) test – sec 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 

Mode (autoCPAP=1 vs. fCPAP=2) 0.67 0.70 0.334 −0.69 to 2.04 
3 mo follow−up vs. BL 5.65 0.67 <0.001 4.33 to 6.96 
12 mo follow−up vs. BL 6.98 0.70 <0.001 5.61 to 8.34 
24 mo follow−up vs. BL 8.25 0.68 <0.001 6.93 to 9.58 
interaction     
3 mo follow−up vs. BL*mode 0.01 0.99 0.994 −1.94 to 1.95 
12 mo follow−up vs. BL*mode −1.09 1.02 0.288 −3.10 to 0.92 
24 mo follow−up vs. BL*mode −2.04 1.01 0.043 −4.01 to −0.06 
Baseline sleep resistance time – min 0.40 0.02 <0.001 0.36 to 0.43 
Baseline ODI – 1/hr 0.01 0.01 0.169 0.00 to 0.03 
Age – yrs −0.01 0.02 0.582 −0.04 to 0.02 
Sex – m=1, f=2 −0.05 0.53 0.924 −1.09 to 0.99 
CPAP device brand (AS=1, RS=2) 0.03 0.36 0.924 −0.68 to 0.75 
Intercept 18.67 1.59 <0.001 15.57 to 21.78 
Dependent variable: Missed stimuli from Oxford sleep resistance (OSLER) test 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) −0.09 0.09 0.294 −0.27 to 0.08 
3 mo follow−up vs. BL −0.66 0.09 <0.001 −0.83 to −0.49 
12 mo follow−up vs. BL −0.85 0.09 <0.001 −1.03 to −0.68 
24 mo follow−up vs. BL −0.93 0.09 <0.001 −1.10 to −0.75 
interaction     
3 mo follow−up vs. BL*mode 0.04 0.13 0.744 −0.21 to 0.29 
12 mo follow−up vs. BL*mode 0.09 0.13 0.484 −0.17 to 0.35 
24 mo follow−up vs. BL*mode 0.18 0.13 0.164 −0.08 to 0.44 
Baseline missed stimuli – no. 0.37 0.02 <0.001 0.33 to 0.41 
Baseline ODI – 1/hr 0.00 0.00 0.568 0.00 to 0.00 
Age – yrs 0.00 0.00 0.646 −0.01 to 0.00 
Sex – m=1, f=2 0.03 0.07 0.618 −0.10 to 0.17 
CPAP device brand (AS=1, RS=2) 0.03 0.05 0.484 −0.06 to 0.13 
Intercept 0.66 0.18 <0.001 0.31 to 1.02 
Dependent variable: AHI 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) 3.64 1.73 0.036 0.24 to 7.04 
3 mo follow−up vs. BL −43.52 1.67 <0.001 −46.79 to −40.26 
12 mo follow−up vs. BL −44.55 1.73 <0.001 −47.95 to −41.15 
24 mo follow−up vs. BL −44.46 1.70 <0.001 −47.79 to −41.13 
interaction     
3 mo follow−up vs. BL*mode −3.24 2.47 0.189 −8.08 to 1.60 
12 mo follow−up vs. BL*mode −4.29 2.55 0.092 −9.28 to 0.70 
24 mo follow−up vs. BL*mode −5.18 2.51 0.039 −10.09 to −0.26 
Baseline AHI – 1/hr 0.28 0.02 <0.001 0.24 to 0.31 
Age – yrs 0.07 0.04 0.108 −0.02 to 0.15 
Sex – m=1, f=2 −1.14 1.31 0.385 −3.70 to 1.43 
CPAP device brand (AS=1, RS=2) 0.60 0.90 0.501 −1.16 to 2.37 
Intercept 32.39 3.42 <0.001 25.68 to 39.09 
Dependent variable: mean nocturnal oxygen saturation (SpO2) 
P, entire model 
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Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) 0.55 0.36 0.121 −0.15 to 1.25 
3 mo follow−up vs. BL 3.33 0.30 <0.001 2.74 to 3.92 
12 mo follow−up vs. BL 3.25 0.32 <0.001 2.63 to 3.86 
24 mo follow−up vs. BL 2.92 0.32 <0.001 2.30 to 3.54 
interaction     
3 mo follow−up vs. BL*mode −0.95 0.45 0.033 −1.83 to −0.08 
12 mo follow−up vs. BL*mode −0.26 0.46 0.581 −1.16 to 0.65 
24 mo follow−up vs. BL*mode −0.17 0.47 0.717 −1.10 to 0.76 
Baseline ODI – events/hr −0.04 0.00 <0.001 −0.05 to −0.03 
Age – yrs −0.04 0.01 0.002 −0.06 to −0.01 
Sex – m=1, f=2 0.35 0.35 0.312 −0.33 to 1.03 
CPAP device brand (AS=1, RS=2) 0.14 0.24 0.569 −0.33 to 0.60 
Intercept 94.52 0.88 <0.001 92.78 to 96.25 
Dependent variable: 24−hr mean blood pressure 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) 0.01 0.90 0.991 −1.75 to 1.77 
3 mo follow−up vs. BL −2.59 0.78 0.001 −4.12 to −1.07 
12 mo follow−up vs. BL −3.28 0.81 <0.001 −4.87 to −1.69 
24 mo follow−up vs. BL −3.90 0.84 <0.001 −5.55 to −2.25 
interaction     
3 mo follow−up vs. BL*mode 0.64 1.15 0.580 −1.62 to 2.89 
12 mo follow−up vs. BL*mode 1.42 1.19 0.234 −0.92 to 3.75 
24 mo follow−up vs. BL*mode 0.46 1.23 0.707 −1.95 to 2.88 
Baseline 24−hr mean blood pressure − mmHg 0.65 0.03 <0.001 0.59 to 0.72 
Baseline ODI – 1/hr −0.03 0.01 0.008 −0.06 to −0.01 
Age – yrs 0.00 0.03 0.920 −0.06 to 0.05 
Sex – m=1, f=2 −0.55 0.88 0.527 −2.27 to 1.17 
CPAP device brand (AS=1, RS=2) −0.89 0.60 0.137 −2.06 to 0.28 
Intercept 36.80 3.73 <0.001 29.49 to 44.11 
Dependent variable: SF−36 Vitality 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) −0.34 2.18 0.877 −4.62 to 3.94 
3 mo follow−up vs. BL 19.04 1.80 <0.001 15.52 to 22.56 
12 mo follow−up vs. BL 21.02 1.89 <0.001 17.32 to 24.71 
24 mo follow−up vs. BL 18.47 2.08 <0.001 14.38 to 22.56 
interaction     
3 mo follow−up vs. BL*mode 2.17 2.66 0.415 −3.04 to 7.39 
12 mo follow−up vs. BL*mode 0.91 2.76 0.743 −4.51 to 6.32 
24 mo follow−up vs. BL*mode 4.02 2.98 0.179 −1.84 to 9.88 
Baseline SF−36 vitality 0.63 0.04 <0.001 0.56 to 0.71 
Baseline ODI – 1/hr 0.01 0.03 0.793 −0.05 to 0.07 
Age – yrs −0.14 0.08 0.078 −0.29 to 0.02 
Sex – m=1, f=2 0.49 2.27 0.830 −3.95 to 4.93 
CPAP device brand (AS=1, RS=2) −1.59 1.57 0.309 −4.67 to 1.48 
Intercept 25.01 5.93 <0.001 13.38 to 36.64 
Dependent variable: score on functional outcome of sleep questionnaire (FOSQ) 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) −0.06 0.23 0.783 −0.52 to 0.39 
3 mo follow−up vs. BL 2.32 0.21 <0.001 1.91 to 2.73 
12 mo follow−up vs. BL 2.80 0.22 <0.001 2.37 to 3.23 
24 mo follow−up vs. BL 2.98 0.22 <0.001 2.55 to 3.42 
interaction     
3 mo follow−up vs. BL*mode −0.02 0.31 0.945 −0.63 to 0.59 
12 mo follow−up vs. BL*mode −0.37 0.32 0.245 −1.00 to 0.26 
24 mo follow−up vs. BL*mode −0.34 0.33 0.302 −0.98 to 0.30 
Baseline FOSQ score 0.48 0.03 <0.001 0.42 to 0.53 
Baseline ODI – 1/hr 0.00 0.00 0.124 0.00 to 0.01 
Age – yrs −0.01 0.01 0.035 −0.03 to 0.00 
Sex – m=1, f=2 −0.01 0.21 0.966 −0.42 to 0.40 
CPAP device brand (AS=1, RS=2) −0.13 0.14 0.365 −0.41 to 0.15 
Intercept 9.08 0.68 <0.001 7.74 to 10.42 
Legend: values computed after multiple imputation, n=208. Reference values were those from autoCPAP and baseline assessments, 
respectively; CPAP: continuous positive airway pressure; fCPAP: fixed CPAP; autoCPAP: autoadjusted CPAP; BP: blood pressure; SF−36 
vitality: short form of the medical outcome questionnaire, vitality transformed score; AHI: apnoea/hypopnoea index; ODI: oxygen desaturation 
index (>3% dips); m: male; f: female; FOSQ: functional outcome of sleep questionnaire; AS: ResMed AutoSet; RS: Respironics REMStar; 
95% CI: 95% confidence interval. 
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Supplementary Table 2: Multilevel mixed−effects linear regression analysis − per protocol 
Dependent variable: score on Epworth sleepiness scale (ESS) – points 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) −0.03 0.49 0.950 −0.99 to 0.93 
3 mo follow−up vs. BL −6.03 0.41 <0.001 −6.82 to −5.23 
12 mo follow−up vs. BL −6.82 0.41 <0.001 −7.62 to −6.03 
24 mo follow−up vs. BL −6.74 0.41 <0.001 −7.54 to −5.95 
interaction     
3 mo follow−up vs. BL*mode 0.84 0.60 0.159 −0.33 to 2.02 
12 mo follow−up vs. BL*mode 0.96 0.60 0.110 −0.22 to 2.13 
24 mo follow−up vs. BL*mode 0.59 0.60 0.323 −0.58 to 1.77 
Baseline ESS 0.52 0.05 <0.001 0.43 to 0.62 
Baseline ODI – 1/hr −0.01 0.01 0.071 −0.02 to 0.00 
Age – ys 0.04 0.02 0.004 0.01 to 0.08 
Sex – m=1, f=2 −0.07 0.46 0.877 −0.96 to 0.82 
CPAP device brand (AS=1, RS=2) 0.35 0.32 0.276 −0.28 to 0.98 
Intercept 4.12 1.40 0.003 1.38 to 6.86 
Dependent variable: Sleep resistance time from Oxford sleep resistance (OSLER) test – min 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) 1.51 0.80 0.058 −0.05 to 3.08 
3 mo follow−up vs. BL 5.69 0.76 <0.001 4.20 to 7.18 
12 mo follow−up vs. BL 7.24 0.76 <0.001 5.74 to 8.73 
24 mo follow−up vs. BL 8.30 0.76 <0.001 6.81 to 9.80 
interaction     
3 mo follow−up vs. BL*mode −0.59 1.13 0.600 −2.80 to 1.62 
12 mo follow−up vs. BL*mode −1.80 1.13 0.109 −4.01 to 0.40 
24 mo follow−up vs. BL*mode −2.64 1.13 0.019 −4.84 to −0.43 
Baseline sleep resistance time – min 0.37 0.02 <0.001 0.33 to 0.41 
Baseline ODI – 1/hr 0.01 0.01 0.464 −0.01 to 0.02 
Age – ys 0.00 0.02 0.866 −0.03 to 0.04 
Sex – m=1, f=2 −0.21 0.57 0.705 −1.33 to 0.90 
CPAP device brand (AS=1, RS=2) −0.17 0.40 0.670 −0.95 to 0.61 
Intercept 19.45 1.83 <0.001 15.85 to 23.04 
Dependent variable: Missed stimuli from Oxford sleep resistance (OSLER) test – no. 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) −0.10 0.10 0.343 −0.30 to 0.10 
3 mo follow−up vs. BL −0.61 0.10 <0.001 −0.80 to −0.41 
12 mo follow−up vs. BL −0.83 0.10 <0.001 −1.02 to −0.64 
24 mo follow−up vs. BL −0.85 0.10 <0.001 −1.04 to −0.66 
interaction     
3 mo follow−up vs. BL*mode −0.01 0.15 0.937 −0.30 to 0.28 
12 mo follow−up vs. BL*mode 0.07 0.15 0.654 −0.22 to 0.35 
24 mo follow−up vs. BL*mode 0.14 0.15 0.348 −0.15 to 0.42 
Baseline missed stimuli – no. 0.33 0.02 <0.001 0.29 to 0.38 
Baseline ODI – 1/hr 0.00 0.00 0.178 0.00 to 0.00 
Age – ys 0.00 0.00 0.239 −0.01 to 0.00 
Sex – m=1, f=2 0.02 0.07 0.791 −0.13 to 0.16 
CPAP device brand (AS=1, RS=2) 0.04 0.05 0.480 −0.07 to 0.14 
Intercept 0.76 0.21 <0.001 0.34 to 1.17 
Dependent variable: Apnoea/hypopnoea index – events/hr 
P, entire model  <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) −0.64 2.05 0.753 −4.66 to 3.37 
3 mo follow−up vs. BL −46.94 1.95 <0.001 −50.78 to −43.11 
12 mo follow−up vs. BL −47.99 1.95 <0.001 −51.82 to −44.16 
24 mo follow−up vs. BL −48.50 1.95 <0.001 −52.33 to −44.67 
interaction     
3 mo follow−up vs. BL*mode 1.39 2.89 0.631 −4.27 to 7.05 
12 mo follow−up vs. BL*mode 1.03 2.89 0.722 −4.63 to 6.69 
24 mo follow−up vs. BL*mode 0.54 2.89 0.852 −5.12 to 6.20 
Baseline AHI – events/hr 0.27 0.02 <0.001 0.23 to 0.31 
Age – ys 0.05 0.05 0.290 −0.04 to 0.15 
Sex – m=1, f=2 −1.39 1.45 0.342 −4.23 to 1.47 
CPAP device brand (AS=1, RS=2) 0.84 1.03 0.413 −1.17 to 2.85 
Intercept 36.67 4.10 <0.001 28.64 to 44.71 
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Dependent variable: mean nocturnal oxygen saturation (SpO2) − % 
P, entire model  <0.001  
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) 0.74 0.41 0.071 −0.06 to 1.53 
3 mo follow−up vs. BL 3.72 0.34 <0.001 3.06 to 4.38 
12 mo follow−up vs. BL 3.56 0.34 <0.001 2.90 to 4.22 
24 mo follow−up vs. BL 3.29 0.34 <0.001 2.63 to 3.96 
interaction     
3 mo follow−up vs. BL*mode −0.92 0.50 0.064 −1.90 to 0.05 
12 mo follow−up vs. BL*mode −0.43 0.50 0.393 −1.40 to 0.55 
24 mo follow−up vs. BL*mode −0.39 0.50 0.428 −1.37 to 0.58 
Baseline ODI – events/hr −0.04 0.01 <0.001 −0.05 to −0.02 
Age – ys −0.04 0.01 0.005 −0.06 to −0.01 
Sex – m=1, f=2 0.30 0.38 0.431 −0.45 to 1.04 
CPAP device brand (AS=1, RS=2) −0.02 0.27 0.947 −0.54 to 0.51 
Intercept 94.54 1.05 <0.001 92.47 to 96.60 
Dependent variable: 24−hr mean blood pressure − mmHg 
P, entire model  <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) −0.52 1.09 0.634 −2.64 to 1.61 
3 mo follow−up vs. BL −2.90 0.93 0.002 −4.72 to −1.07 
12 mo follow−up vs. BL −3.58 0.93 <0.001 −5.40 to −1.76 
24 mo follow−up vs. BL −4.45 0.93 <0.001 −6.27 to −2.62 
interaction     
3 mo follow−up vs. BL*mode 1.23 1.38 0.370 −1.46 to 3.93 
12 mo follow−up vs. BL*mode 1.74 1.38 0.205 −0.95 to 4.44 
24 mo follow−up vs. BL*mode 0.98 1.39 0.484 −1.76 to 3.71 
Baseline 24−hr mean blood pressure – mmHg 0.59 0.04 <0.001 0.51 to 0.67 
Baseline ODI – 1/hr −0.03 0.01 0.028 −0.06 to 0.00 
Age – ys −0.01 0.03 0.790 −0.07 to 0.06 
Sex – m=1, f=2 0.04 0.96 0.966 −1.85 to 1.93 
CPAP device brand (AS=1, RS=2) −1.17 0.68 0.086 −2.50 to 0.16 
Intercept 43.05 4.49 <0.001 34.26 to 51.85 
Dependent variable: SF−36 vitality 
P, entire model  <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) −1.44 2.61 0.580 −6.56 to 3.67 
3 mo follow−up vs. BL 20.06 2.06 <0.001 16.02 to 24.11 
12 mo follow−up vs. BL 22.12 2.06 <0.001 18.07 to 26.16 
24 mo follow−up vs. BL 18.21 2.06 <0.001 14.16 to 22.25 
interaction     
3 mo follow−up vs. BL*mode 4.18 3.05 0.170 −1.80 to 10.15 
12 mo follow−up vs. BL*mode 1.45 3.05 0.635 −4.53 to 7.42 
24 mo follow−up vs. BL*mode 5.66 3.05 0.063 −0.32 to 11.63 
Baseline SF−36 vitality 0.60 0.05 <0.001 0.51 to 0.70 
Baseline ODI – 1/hr 0.01 0.04 0.773 −0.06 to 0.08 
Age – ys −0.19 0.09 0.033 −0.37 to −0.02 
Sex – m=1, f=2 −0.29 2.63 0.912 −5.44 to 4.86 
CPAP device brand (AS=1, RS=2) −1.82 1.85 0.324 −5.44 to 1.80 
Intercept 30.91 7.44 <0.001 16.33 to 45.49 
Dependent variable: score on functional outcome of sleep questionnaire (FOSQ) 
P, entire model  <0.001 
Predictor coefficient SE P 95% CI 
Mode (autoCPAP=1 vs. fCPAP=2) −0.34 0.28 0.217 −0.89 to 0.20 
3 mo follow−up vs. BL 2.23 0.25 <0.001 1.75 to 2.71 
12 mo follow−up vs. BL 2.78 0.25 <0.001 2.29 to 3.26 
24 mo follow−up vs. BL 2.82 0.25 <0.001 2.34 to 3.30 
interaction     
3 mo follow−up vs. BL*mode 0.36 0.36 0.328 −0.36 to 1.07 
12 mo follow−up vs. BL*mode 0.00 0.36 0.997 −0.71 to 0.72 
24 mo follow−up vs. BL*mode 0.10 0.36 0.793 −0.62 to 0.81 
Baseline FOSQ score 0.45 0.03 <0.001 0.39 to 0.51 
Baseline ODI – 1/hr 0.01 0.00 0.113 0.00 to 0.01 
Age – ys −0.02 0.01 0.020 −0.03 to 0.00 
Sex – m=1, f=2 −0.17 0.23 0.478 −0.63 to 0.29 
CPAP device brand (AS=1, RS=2) −0.02 0.17 0.906 −0.35 to 0.31 
Intercept 9.82 0.84 <0.001 8.19 to 11.46 
Legend: Reference values were those from fCPAP and baseline assessments, respectively; CPAP: continuous positive airway pressure; fCPAP: fixed 
CPAP; autoCPAP: autoadjusted CPAP; SF−36 vitality: short form of the medical outcome questionnaire, vitality transformed score; AHI: 
apnoea/hypopnoea index; ODI: oxygen desaturation index (>3% dips); m: male; f: female; AS: ResMed AutoSet; RS: Respironics REMStar; 95% CI: 
95% confidence interval. 
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 Supplementary Table 3. Effects of fCPAP and autoCPAP therapy on diurnal and nocturnal blood pressure – intention to treat analysis 

 fCPAP Group (N=95) autoCPAP Group (N=113) Mean differences with 95% CI  in changes from baseline 
to 24 months between fCPAP−autoCPAP 

Characteristic Baseline 

 

24 mo f/u Mean (95%CI) 
change 24 mo − BL 

P Baseline 24 mo f/u 

 

Mean (95%CI) 
change 24 mo −BL 

P Unadjusted 
difference 

P Adjusted 
difference* 

P 

Diurnal systolic BP – mmHg 136 ±1 133 ±1 −3 (−6 to 0) 0.036 136 ±1 132 ±1 −4 (−7 to −2) 0.001 1 (−3 to 5) 0.635 1 (−2 to 4) 0.435 

Diurnal mean BP – mmHg 100 ±1 96 ±1 −3 (−5 to −2) <0.001 100 ±1 96 ±1 −4 (−6 to −2) <0.001 1 (−2 to 3) 0.701 1 (−1 to 3) 0.512 

Diurnal diastolic BP – mmHg 82 ±1 78 ±1 −4 (−5 to −2) <0.001 82 ±1 78 ±1 −4 (−6 to −3) <0.001 0 (−2 to 3) 0.789 0 (−1 to 2) 0.638 

Nocturnal systolic BP – mmHg 120 ±1 115 ±2 −5 (−8 to −2) 0.002 121 ±1 116 ±1 −5 (−8 to −3) <0.001 −1 (−5 to 4) 0.799 0 (−3 to 3) 0.914 

Nocturnal mean BP – mmHg 87 ±1 84 ±1 −3 (−6 to −1) 0.002 88 ±1 84 ±1 −4 (−6 to −2) <0.001 0 (−3 to 3) 0797 0 (−2 to 3) 0.807 

Nocturnal diastolic BP – mmHg 71 ±1 68 ±1 −3 (−5 to −1) 0.003 72 ±1 68 ±1 −4 (−5 to −2) <0.001 0 (−3 to 2) 0.816 0 (−2 to 2) 0.734 

 means±SE, n=208. *Adjusted for age, sex, baseline value of the corresponding value and baseline oxygen desaturation index (ODI) device brand and CPAP mask pressure. BP = blood pressure. 
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 Supplementary Table 4. Effects of fCPAP and autoCPAP therapy on diurnal and nocturnal blood pressure – per protocol analysis 

 fCPAP Group (N=66)  autoCPAP Group (N=78)  Mean differences with 95% CI in changes from baseline 
to 24 months between fCPAP−autoCPAP 

Characteristic Baseline 24 mo f/u Mean (95%CI)  
change 24 mo − BL 

P Baseline 24 mo f/u 

 

Mean (95%CI)  
change 24 mo − BL 

P Unadjusted  
differences 

P Adjusted 
differences* 

P 

Diurnal  systolic BP – mmHg 136 ±1 131 ±1 −5 (−7 to −2) 0.002 137 ±3 131 ±3 −6 (−12 to 1) 0.090 0 (−4 to 4) 0.884 1 (−3 to 4) 0.697 

Diurnal mean BP – mmHg 100 ±1 96 ±1 −4 (−6 to −2) <0.001 101 ±2 95 ±2 −6 (−10 to −1) 0.015 0 (−3 to 3) 0.865 1 (−2 to 3) 0.629 

Diurnal diastolic BP – mmHg 82 ±1 78 ±1 −4 (−6 to −3) <0.001 83 ±2 77 ±2 −6 (−9 to −2) 0.006 0 (−2 to 3) 0.868 1 (−1 to 3) 0.587 

Nocturnal systolic BP – mmHg 122 ±1 115 ±1 −7 (−10 to −4) <0.001 125 ±3 116 ±3 −9 (−16 to −3) 0.007 −1 (−5 to 4) 0.757 1 (−2 to 4) 0.558 

Nocturnal mean BP – mmHg 88 ±1 83 ±1 −5 (−7 to −3) <0.001 91 ±2 84 ±2 −7 (−12 to −2) 0.006 0 (−3 to 3) 0.795 1 (−2 to 3) 0.557 

Nocturnal diastolic BP – mmHg 72 ±1 68 ±1 −4 (−6 to −2) <0.001 74 ±2 68 ±2 −6 (−10 to −1) 0.009 0 (−3 to 2) 0.847 1 (−2 to 3) 0.576 

 means ±SE, n=144. *Adjusted for age, sex, baseline value of the corresponding value and baseline oxygen desaturation index (ODI) device brand and CPAP mask pressure. BP = blood pressure. 
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Supplementary Table 5. Subjective perception of treatment efficacy and side effects 

 fCPAP Group autoCPAP Group 

Characteristic 3 mo f/u 

n = 92 

12 mo f/u 

n = 84 

24 mo f/u 

n = 80 

3 mo f/u 

n = 110 

12 mo 
f/u 

n = 95 

24 mo f/u 

n = 91 

Subjective perception of 
treatment efficacy 

4 (4 ; 5) 5 (4 ; 5)* 5 (4 ; 5) 4 (4 ; 5) 5 (4 ; 5)* 5 (4 ; 5) 

Too high mask pressure, n(%) 37 (40) 47 (56)* 41 (51) 56 (51) 40 (42) 42 (46) 

Mask leaks, n(%) 34 (37) 35 (42) 27 (34) 43 (39) 34 (36) 34 (37) 

Dry mouth, n(%) 41 (45) 46 (55) 45 (56) 45 (41) 43 (45) 42 (46) 

Stuffy nose, n(%) 29 (32) 26 (31) 25 (31) 33 (30) 35 (37) 28 (31) 

Others, n(%) 25 (27) 26 (31) 29 (36) 34 (31) 28 (29) 24 (26) 

Values are medians (quartiles) or numbers (%) of affected patients in the per protocol population. 

*P<0.05 vs. corresponding value at 3 months; #P<0.05 vs. autoCPAP values at the same follow up visit. 

Subjective perception of treatment efficacy was assessed by a questionnaire with scores ranging from 1 to 5, 

whereas the corresponding values represented 1:“very disturbing”, 2 “rather disturbing”, 3: “no clear benefit”, 4: 

“somewhat effective”, 5: “very effective”. 
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Supplementary Table 6: Effect of sleep apnoea severity on relative effectiveness of autoCPAP and 
fCPAP. Multilevel mixed−effects linear regression analysis – intention to treat 

Dependent variable: score on Epworth sleepiness scale (ESS) – points 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 

Mode (autoCPAP=1 vs. fCPAP=2) 0.27 0.60 0.654 −0.90 to 1.44 

2nd quartile of baseline ODI 0.25 0.62 0.683 −0.97 to 1.48 

3rd quartile of baseline ODI 0.10 0.74 0.898 −1.36 to 1.55 

4th quartile of baseline ODI 0.32 1.15 0.784 −1.94 to 2.57 

Interaction     

2nd quartile of baseline ODI*mode −0.26 0.84 0.754 −1.91 to 1.38 

3rd quartile of baseline ODI*mode 0.22 0.82 0.794 −1.40 to 1.83 

4th quartile of baseline ODI*mode 0.31 0.83 0.705 −1.31 to 1.94 

Baseline ESS 0.58 0.04 <0.001 0.50 to 0.66 

Baseline ODI – 1/hr −0.02 0.02 0.120 −0.05 to 0.01 

Age – yrs 0.04 0.01 0.014 0.01 to 0.06 

Sex – m=1, f=2 −0.16 0.43 0.719 −1.01 to 0.70 

CPAP device brand (AS=1, RS=2) 0.42 0.29 0.155 −0.16 to 1.00 

Intercept −0.27 1.28 0.832 −2.77 to 2.23 

Dependent variable: Sleep resistance time from Oxford sleep resistance (OSLER) test – sec 
P, entire model <0.001 
Predictor coefficient SE P 95% CI 

Mode (autoCPAP=1 vs. fCPAP=2) 0.16 0.84 0.851 −1.49 to 1.81 

2nd quartile of baseline ODI 0.02 0.90 0.980 −1.73 to 1.78 

3rd quartile of baseline ODI 0.88 1.07 0.411 −1.22 to 2.98 

4th quartile of baseline ODI 1.55 1.67 0.352 −1.72 to 4.83 

Interaction     

2nd quartile of baseline ODI*mode −0.27 1.21 0.821 −2.65 to 2.10 

3rd quartile of baseline ODI*mode −0.51 1.18 0.666 −2.83 to 1.81 

4th quartile of baseline ODI*mode −0.28 1.20 0.812 −2.63 to 2.06 

Baseline sleep resistance time – sec 0.40 0.02 <0.001 0.36 to 0.44 

Baseline ODI – 1/hr −0.01 0.02 0.674 −0.05 to 0.03 

Age – yrs −0.01 0.02 0.613 −0.05 to 0.03 

Sex – m=1, f=2 0.07 0.62 0.905 −1.15 to 1.30 

CPAP device brand (AS=1, RS=2) 0.03 0.42 0.950 −0.81 to 0.86 

Intercept 23.93 1.88 <0.001 20.25 to 27.61 

Legend: values computed after multiple imputation, n=208. Sleep apnoea severity was quantified by quartiles of the 
oxygen desaturation index (ODI, >3% dips); reference values are those of the 1st ODI quartile and of the 1st ODI 
quartile with autoCPAP; CPAP: continuous positive airway pressure; mode was fixed CPAP (fCPAP) or autoCPAP 
(autoadjusted CPAP); m: male; f: female; AS: ResMed AutoSet; RS: Respironics REMStar; 95% CI: 95% 
confidence interval. 
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Supplementary Table 7: Effect of sleep apnoea severity on relative effectiveness of autoCPAP and 
fCPAP. Multilevel mixed−effects linear regression analysis – per protocol 

Dependent variable: score on Epworth sleepiness scale (ESS) – points 
P, entire model <0.001 

Predictor coefficient SE P 95% CI 

Mode (autoCPAP=1 vs. fCPAP=2) 0.88 0.66 0.182 −0.41 to 2.18 

2nd quartile of baseline ODI 0.26 0.72 0.717 −1.15 to 1.68 

3rd quartile of baseline ODI 0.01 0.87 0.995 −1.70 to 1.71 

4th quartile of baseline ODI 0.24 1.31 0.854 −2.33 to 2.81 

Interaction     

2nd quartile of baseline ODI*mode −0.62 0.93 0.505 −2.45 to 1.21 

3rd quartile of baseline ODI*mode −0.47 0.96 0.624 −2.36 to 1.42 

4th quartile of baseline ODI*mode −0.26 0.94 0.785 −2.11 to 1.59 

Baseline ESS 0.53 0.05 <0.001 0.43 to 0.62 

Baseline ODI – 1/hs −0.01 0.02 0.470 −0.05 to 0.02 

Age – ys 0.04 0.02 0.007 0.01 to 0.08 

Sex – m=1, f=2 −0.13 0.48 0.795 −1.07 to 0.82 

CPAP device brand (AS=1, RS=2) 0.35 0.34 0.301 −0.31 to 1.01 

Intercept −0.81 1.52 0.595 −3.78 to 2.17 

Dependent variable: Sleep resistance time from Oxford sleep resistance (OSLER) test – sec 
P, entire model <0.001 

Predictor coefficient SE P 95% CI 

Mode (autoCPAP=1 vs. fCPAP=2) 0.47 0.92 0.612 −1.34 to 2.28 

2nd quartile of baseline ODI 0.66 1.01 0.510 −1.31 to 2.63 

3rd quartile of baseline ODI 1.56 1.22 0.199 −0.82 to 3.94 

4th quartile of baseline ODI 1.90 1.83 0.299 −1.68 to 5.48 

Interaction     

2nd quartile of baseline ODI*mode −0.66 1.30 0.610 −3.22 to 1.89 

3rd quartile of baseline ODI*mode 0.21 1.34 0.877 −2.43 to 2.84 

4th quartile of baseline ODI*mode −0.13 1.31 0.921 −2.71 to 2.45 

Baseline sleep resistance time – sec 0.37 0.03 <0.001 0.32 to 0.42 

Baseline ODI – 1/hs −0.02 0.03 0.422 −0.07 to 0.03 

Age – ys 0.00 0.02 0.947 −0.05 to 0.04 

Sex – m=1, f=2 −0.07 0.67 0.918 −1.38 to 1.24 

CPAP device brand (AS=1, RS=2) −0.23 0.47 0.621 −1.16 to 0.69 

Intercept 25.12 2.19 <0.001 20.83 to 29.40 

Legend: Sleep apnoea severity was quantified by quartiles of the oxygen desaturation index (ODI, >3% dips); reference 
values are those of the 1st ODI quartile and of the  1st ODI quartile with fCPAP; CPAP: continuous positive airway pressure; 
mode was fixed CPAP (fCPAP) or autoCPAP (autoadjusted CPAP); m: male; f: female; AS: ResMed AutoSet; RS: Philips 
Respironics REMStar; CI: confidence interval. 
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Supplementary Table 8: Effect of study period (2006−2014) on relative effectiveness of 
autoCPAP and fCPAP. Multilevel mixed−effects linear regression analysis – intention to treat 
Dependent variable: score on Epworth sleepiness scale (ESS) – points 
P, entire model = 0.0104 

Predictor coefficient SE P 95% CI 

Mode (autoCPAP=1 vs. fCPAP=2) −0.11 0.77 0.886 −1.62 to 1.40 

2nd quartile of study period −0.07 0.73 0.922 −1.51 to 1.36 

3rd quartile of study period 1.01 0.73 0.169 −0.43 to 2.44 

4th quartile of study period 0.19 0.73 0.790 −1.23 to 1.62 

interaction     

2nd quartile of study period*mode 1.25 1.08 0.245 −0.86 to 3.37 

3rd quartile of study period*mode 1.29 1.08 0.231 −0.82 to 3.41 

4th quartile of study period*mode −0.97 1.09 0.370 −3.10 to 1.16 

Age – ys 0.01 0.02 0.453 −0.02 to 0.05 

Sex – m=1, f=2 0.02 0.57 0.966 −1.10 to 1.15 

CPAP device brand (AS=1, RS=2) 0.41 0.39 0.296 −0.36 to 1.17 

Intercept 7.26 1.42 <0.001 4.48 to 10.04 

Dependent variable: Sleep resistance time from Oxford sleep resistance (OSLER) test – sec 
P, entire model = 0.1916 

Predictor coefficient SE P 95% CI 

Mode (autoCPAP=1 vs. fCPAP=2) 1.24 1.20 0.304 −1.12 to 3.59 

2nd quartile of study period 1.76 1.16 0.128 −0.51 to 4.02 

3rd quartile of study period 0.80 1.16 0.490 −1.47 to 3.07 

4th quartile of study period 3.49 1.15 0.002 1.24 to 5.74 

interaction     

2nd quartile of study period*mode −0.38 1.70 0.821 −3.71 to 2.95 

3rd quartile of study period*mode −0.60 1.69 0.721 −3.93 to 2.72 

4th quartile of study period*mode −2.01 1.70 0.237 −5.35 to 1.32 

Age – ys −0.01 0.03 0.736 −0.07 to 0.05 

Sex – m=1, f=2 −0.63 0.90 0.479 −2.39 to 1.12 

CPAP device brand (AS=1, RS=2) −0.29 0.61 0.633 −1.49 to 0.91 

Intercept 36.17 2.21 <0.001 31.84 to 40.50 

Legend: values computed after multiple imputation, n=208. CPAP: continuous positive airway pressure; fCPAP: 
fixed CPAP; autoCPAP: autoadjusted CPAP; BP: blood pressure; SF−36 vitality: short form of the medical 
outcome questionnaire, vitality transformed score; 95% CI: 95% confidence interval. 
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Supplementary Table 9: Effect of study period (2006−2014) on relative effectiveness of autoCPAP 
and fCPAP. Multilevel mixed−effects linear regression analysis – per protocol 

Dependent variable: score on Epworth sleepiness scale (ESS) – points 
P, entire model = 0.0339 

Predictor coefficient SE P 95% CI 

Mode (autoCPAP=1 vs. fCPAP=2) −0.27 0.85 0.748 −1.93 to 1.39 

2nd quartile of study period 0.40 0.80 0.621 −1.18 to 1.97 

3rd quartile of study period 1.22 0.79 0.125 −0.34 to 2.77 

4th quartile of study period 0.23 0.78 0.771 −1.30 to 1.76 

Interaction     

2nd quartile of study period*mode 1.63 1.18 0.168 −0.69 to 3.94 

3rd quartile of study period*mode 1.07 1.19 0.369 −1.26 to 3.40 

4th quartile of study period*mode −0.14 1.18 0.902 −2.45 to 2.16 

Age – ys 0.03 0.02 0.158 −0.01 to 0.07 

Sex – m=1, f=2 0.21 0.61 0.724 −0.97 to 1.40 

CPAP device brand (AS=1, RS=2) 0.28 0.43 0.518 −0.57 to 1.12 

Intercept 5.99 1.60 <0.001 2.85 to 9.13 

Dependent variable: Sleep resistance time from Oxford sleep resistance (OSLER) test – sec 
P, entire model = 0.3348 

Predictor coefficient SE P 95% CI 

Mode (autoCPAP=1 vs. fCPAP=2) −0.07 1.33 0.960 −2.67 to 2.53 

2nd quartile of study period 0.39 1.26 0.755 −2.07 to 2.85 

3rd quartile of study period −0.89 1.24 0.476 −3.32 to 1.55 

4th quartile of study period 1.75 1.22 0.153 −0.65 to 4.14 

interaction     

2nd quartile of study period*mode 1.38 1.85 0.454 −2.24 to 5.01 

3rd quartile of study period*mode 2.39 1.86 0.199 −1.26 to 6.04 

4th quartile of study period*mode 0.84 1.84 0.647 −2.77 to 4.45 

Age – ys 0.00 0.03 0.888 −0.07 to 0.06 

Sex – m=1, f=2 −0.39 0.95 0.682 −2.25 to 1.47 

CPAP device brand (AS=1, RS=2) −0.45 0.67 0.508 −1.77 to 0.88 

Intercept 37.11 2.51 <0.001 32.20 to 42.02 

Legend: The study period was quantified by quartiles of the time of participant inclusion from 2006 to 2014 with the 
1st quartile of time and the 1st quartile of time with fCPAP as the reference group. CPAP: continuous positive airway 
pressure; fCPAP: fixed CPAP; autoCPAP: autoadjusted CPAP; AS=ResMed autoSet, RS=Philips Respironics 
REMStar; CI: confidence interval. 
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Supplementary Table 10: Linear regression coefficients from 3 to 24 months of therapy duration 
on primary outcomes, intention to treat 

 fCPAP 
Coefficient (95% CI) 

autoCPAP 
Coefficient (95% CI) 

Epworth score, points −0.40 (−0.77 to −0.04) −0.32 (−0.70 to 0.06) 

Sleep resistance time (OSLER), min 0.37 (−0.15 to 0.89) 1.32 (0.83 to 1.81) 

SF−36 vitality, score 0.67 (−1.22 to 2.57) −0.39 (−2.28 to 1.50) 

FOSQ, score 0.19 (0.02 to 0.37) 0.30 (0.12 to 0.49) 

Apnoea/hypopnoea index, events/hr −1.58 (−2.43 to −0.73) −0.45 (−1.24 to 0.34) 

Mean nocturnal SpO2, % 0.14 (−0.14 to 0.42) −0.21 (−0.38 to −0.04) 

24−hr mean blood pressure, mmHg −0.74 (−1.65 to 0.16) −0.68 (−1.44 to 0.07) 

CPAP use, hr/night 0.05 (−0.12 to 0.22) 0.05 (−0.09 to 0.20) 

Values represent mean coefficients with 95% confidence intervals (CI) in an unadjusted linear regression analysis 
with 3 month values as reference and treatment duration from 3 to 12 and 24 months as predictor. The values at 
successive time point are illustrated in Figure 3. 
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Supplementary Figure 1. The squares and horizontal lines represent the mean difference in changes of 
outcomes at 24 months vs. pretreatment baseline (fCPAP minus autoCPAP) and the corresponding 95% 
confidence intervals for the unadjusted (filled symbols) and adjusted (open symbols) analysis. As a favorable 
effect for certain outcomes is a decrease and for others it is an increase, the direction of the x−axes scale has 
been arranged so that differences in favor of autoCPAP are displayed to the right of the 0 difference. The lower 
and upper boundaries of the prespecified equivalence ranges (LEB, UEB) for the Epworth score and the sleep 
resistance time, respectively, are shown as vertical dashed lines. 
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