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ABSTRACT Continuous positive airway pressure (CPAP) has a heterogeneous effect on blood pressure
(BP) in hypertensive patients. However, the effect of CPAP on BP in hypertensive subjects regarding
circadian BP pattern has never been explored. This study aimed to assess the effect of CPAP on BP, taking
into consideration the circadian BP pattern in untreated hypertensive patients.

This study is a post hoc analysis of the Spanish Cohort for the Study of the Effect of CPAP in
Hypertension (CEPECTA), a multicentre, randomised trial of CPAP versus sham-CPAP in patients with
new-onset systemic hypertension and an apnoea–hypopnoea index >15 events·h−1. We included patients
for whom 24-h ambulatory BP monitoring (ABPM) data were available at baseline and 12 weeks after the
intervention. Subjects were classified based on the dipping ratio (dipper/non-dipper). We evaluated the
effect of CPAP on ABPM parameters after 12 weeks of treatment.

Overall, 272 hypertensive subjects were included in the analysis (113 dippers and 159 non-dippers).
Baseline clinical and polysomnographic variables were similar between the groups. CPAP treatment in
non-dipper patients was associated with reductions in 24-h ambulatory BP variables and night-time
ambulatory BP measurements. However, a nonsignificant effect was reported in the dipper group. The
differential effects of CPAP between the groups were −2.99 mmHg (95% CI −5.92–−0.06 mmHg) for the
mean 24-h ambulatory BP and −5.35 mmHg (95% CI −9.01–−1.69 mmHg) for the mean night-time
ambulatory BP.

Our results show a differential effect of CPAP treatment on BP in hypertensive patients depending on
the circadian pattern. Only non-dipper patients benefited from CPAP treatment in terms of BP reduction.
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Introduction
Obstructive sleep apnoea (OSA) is a common sleep disorder characterised by partial (hypopnoea) or
complete (apnoea) episodes of collapse in the upper airway during sleep. This collapse causes intermittent
hypoxia, hypercapnia, negative intra-thoracic pressure and arousals, resulting in excessive daytime
sleepiness and poor quality of life. OSA is associated with a higher cardiovascular risk due to several
pathogenic factors, and hypertension has been established as one of the main causes of these
cardiovascular complications [1–4]. Moreover, OSA can reportedly affect the circadian blood pressure (BP)
pattern; within the OSA population there is an increased prevalence of patients with a non-dipper
circadian BP pattern, which has been related to a poor cardiovascular prognosis [5–7].

Several randomised clinical trials and meta-analyses have indicated that continuous positive airway
pressure (CPAP) can produce a modest but consistent reduction in BP, with greater reductions observed in
patients with resistant hypertension (RH) [8–15]. Severe OSA, hypersomnolence, higher BP values and
adherence to CPAP are variables that have been associated with a greater improvement in BP in several
studies [8, 12, 15]. Nevertheless, even in RH patients with moderate to severe OSA and good compliance,
the effect of CPAP treatment on BP is highly variable [8].

Recently, our group published a study on office normotensive patients who showed a differential BP
response to CPAP depending on the dipping ratio (DR) category. The results of this study indicated that
several factors may contribute to modulating the effect of CPAP on BP [16] and highlight the importance
of better characterising OSA patients in terms of the BP response to CPAP treatment.

Therefore, owing to the high variability of the results observed, a precision medicine approach is necessary
to identify subgroups of patients in whom BP could be reduced to a greater extent and who could benefit
from CPAP treatment, and differentiate these subgroups from those who experience low or no effects of
CPAP on BP [8, 17]. Determining which patients could benefit from this intervention could have
important implications in clinical practice and for resource consumption.

The effects of CPAP treatment on BP in hypertensive subjects with respect to the circadian BP pattern have
never been explored [18]. Thus, as previous results suggest, we hypothesise that the BP response in hypertensive
patients could vary depending on the DR category. The aim of the present study was to assess the effect of
CPAP treatment on BP considering the baseline circadian BP pattern in untreated hypertensive patients.

Materials and methods
Design and study population
This study is a post hoc analysis of the Spanish Cohort for the Study of the Effect of CPAP in
Hypertension (CEPECTA). This was a multicentre, randomised, prospective, double-blind and parallel
study controlled by a placebo that evaluated the effect of CPAP treatment on BP in patients with OSA and
untreated systemic hypertension diagnosed based on office BP measurements [19].

Briefly, patients aged between 18 and 75 years with untreated new-onset systemic hypertension were
included between December 2004 and June 2007. Patients were excluded if they met any of the following
criteria: had secondary hypertension, had a BP >180/100 mmHg, had cognitive impairment, were
professional drivers or handled dangerous machinery, were shift workers, were pregnant, had severe
chronic disease or were previously treated with CPAP, or had any contraindication for prescribing CPAP.
Patients treated with antihypertensive, psychotropic, stimulant or antidepressant drugs and those
consuming illicit drugs were also excluded.

All patients underwent polysomnography and 24-h ambulatory blood pressure monitoring (ABPM)
(model 90207; Spacelabs Healthcare, Snoqualmie, WA, USA) at baseline and after 6 and 12 weeks of
treatment. Subjects with an apnoea–hypopnoea index (AHI) >15 events·h−1 were randomised to CPAP
treatment or sham-CPAP (Sham) and evaluated at 12 weeks.
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Systemic hypertension was not treated with drugs during the study. More detailed information on the
inclusion and exclusion criteria and the methodology of the CEPECTA study is published elsewhere [19].

The CEPECTA trial was conducted in accordance with the Declaration of Helsinki, and the protocol was
approved by the ethics committee. All participants provided written informed consent. The trial is
registered with ClinicalTrials.gov (NCT00202527).

For the present study, we selected 272 patients who completed the CEPECTA trial and for whom 24-h
ABPM data were available at baseline and after 12 weeks. The included patients were classified as dippers
or non-dippers based on the DR (figure 1).

Procedures
Definition of hypertension
Systemic hypertension was diagnosed according to standard criteria and defined as an office systolic blood
pressure (SBP) ⩾140 mmHg, a diastolic blood pressure (DBP) ⩾90 mmHg or both.

Sleep evaluation
All included subjects underwent polysomnography according to recommended guidelines. The sleep
evaluation was considered valid if it lasted for >180 min of total sleep.

24-h ABPM
24-h ABPM (model 90207, Spacelabs Healthcare) was performed for all patients at baseline and after 6
and 12 weeks of treatment.

During ABPM, BP measurements were recorded every 20 min during the daytime (from 06:00 h to
22:00 h) and every 30 min during the night-time (from 22:00 h to 06:00 h).

The diagnosis of true systemic hypertension was determined based on 24-h ABPM results following
guidelines and standard criteria. The cut-off for systemic hypertension was defined as an SBP
⩾135 mmHg, DBP ⩾85 mmHg or both during the awake period [19].

Circadian patterns were defined based on the DR (night-time/daytime BP ratio): non-dipper >0.9 and
dipper ⩽0.9.

The mean BP was calculated using the formula (SBP+2×DBP)/3.

Office BP measurements
Office BP measurements were performed following guidelines. Before BP measurement, the patient would
rest for at least 5 min in a seated position with feet on the floor and the arm supported at the heart level.
Caffeine, exercise and smoking were avoided for at least 30 min prior to measurement. The seated BP was
recorded as the average of at least two replicate measurements [19, 20].

Assessed for eligibility in the 

CEPECTA study (n=527)

Randomised (n=340)

Excluded (n=187):

  Refused to participate (n=94)

  AHI <15 (n=71)

  Did not meet the inclusion criteria (n=22)

Completed trial (n=272)

Dippers

(n=113)

Sham-CPAP

(n=62)

CPAP

(n=51)

Non-dipper

(n=159)

Sham-CPAP

(n=73)

CPAP

(n=86)

FIGURE 1 Flow diagram of the study. CEPECTA: Spanish Cohort for the Study of the Effect of CPAP in
Hypertension; AHI: apnoea–hypopnoea index; CPAP: continuous positive airway pressure.
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CPAP treatment
Patients with CPAP treatment were titrated with an auto-CPAP (Autoset-T; ResMed, Sydney, Australia)
according to a previously described protocol [19]. The optimal pressure was determined visually from the
raw data, and the patient was treated with this pressure for 12 weeks. Furthermore, the patients receiving
Sham also received the treatment at home for 12 weeks.

Statistical analysis
Baseline bivariate analysis was carried out using a t-test (or an equivalent nonparametric test) or
Chi-squared test depending on whether the variables were quantitative or categorical, respectively. The
differential CPAP effect on BP according to the circadian pattern was assessed using linear models. The
models included the treatment (CPAP or Sham), circadian pattern (dipper or non-dipper) and the
interaction between them. All models were adjusted according to baseline measurements. Furthermore, the
CPAP effect was evaluated using a linear model adjusted for age, sex, body mass index (BMI) and AHI.
The assumptions of the model were assessed using residual analysis. All tests were two tailed, and p-values
<0.05 were considered statistically significant.

Results
Patient characteristics
A total of 272 hypertensive subjects with untreated hypertension and an AHI >15 events·h−1 were
included in the analysis. Of all the patients included, 113 (42%) were dippers, and 159 (58%) were
non-dippers.

The baseline characteristics of the enrolled subjects are shown in table 1. No significant differences were
observed in the baseline variables between the groups. Mainly, the subjects included were male with a

TABLE 1 Baseline characteristics of the studied groups

Global Dipper Non-dipper p-value

Sham CPAP Sham CPAP

Subjects n 272 62 51 73 86
Demographic and clinical variables
Age years 53.0 (46.0–60.0) 51.5 (46.0–59.8) 50.0 (45.0–57.0) 55.0 (46.0–60.0) 54.0 (49.0–61.8) 0.108
Male n (%) 223 (82.0) 50 (80.6) 42 (82.4) 64 (87.7) 67 (77.9) 0.544
BMI kg·m−2 30.8 (28.1–34.9) 30.4 (28.4–33.4) 32.4 (28.4–34.9) 31.8 (28.7–35.2) 30.5 (27.4–34.6) 0.356
Smoking status n (%) 0.607
Non-smoker 90 (34.2) 25 (41.7) 15 (29.4) 25 (35.7) 25 (30.5)
Former smoker 103 (39.2) 21 (35.0) 23 (45.1) 29 (41.4) 30 (36.6)
Smoker 70 (26.6) 14 (23.3) 13 (25.5) 16 (22.9) 27 (32.9)
Alcohol consumption g·day−1 15.0 (0.00–32.0) 15.0 (0.00–30.0) 15.0 (0.00–35.0) 12.5 (0.00–30.0) 15.0 (0.00–40.0) 0.867

Polysomnographic and sleep parameters
Stage 1 min 32.0 (13.0–60.0) 32.0 (19.8–53.5) 36.5 (11.5–80.0) 29.0 (13.0–39.0) 31.5 (12.5–83.8) 0.557
Stage 2 min 216 (166–257) 224 (177–285) 224 (166–254) 200 (149–255) 212 (170–252) 0.432
Stage 3 min 31.5 (13.0–58.0) 30.0 (13.0–53.0) 34.0 (11.0–77.5) 30.0 (13.0–51.0) 29.5 (10.0–63.2) 0.351
REM stage min 50.5 (33.0–70.0) 51.0 (41.5–70.2) 47.0 (21.2–71.2) 48.5 (30.8–68.8) 51.0 (39.2–70.5) 0.783
Total sleep time min 357 (314–400) 390 (337–411) 358 (316–415) 353 (303–390) 354 (314–382) 0.152
AHI events·h−1 38.0 (22.0–58.0) 41.0 (25.2–58.0) 48.0 (22.5–67.0) 35.0 (20.0–56.0) 31.0 (22.0–52.0) 0.245
Mean saturation % 93.5 (92.0–95.0) 94.0 (92.0–95.0) 94.0 (92.0–95.0) 93.0 (92.0–94.0) 93.0 (92.0–95.0) 0.137
TSat90 % 3.00 (1.00–16.8) 3.00 (0.00–18.5) 2.50 (1.00–15.5) 2.00 (0.00–13.0) 3.50 (1.00–13.8) 0.754
Arousal index events·h−1 31.5 (19.0–49.8) 32.0 (21.0–45.0) 41.5 (25.0–54.0) 26.0 (18.5–49.0) 29.5 (19.0–48.0) 0.374
ESS (0–24) 10.0 (8.00–13.0) 9.50 (6.50–13.0) 10.0 (7.50–13.0) 10.0 (8.00–12.0) 10.0 (8.00–12.0) 0.699
CPAP compliance h·night−1 4.08 (4.02–5.09) 4.08 (3.07–5.07) 4.40 (4.02–6.05) 4.07 (4.03–5.02) 4.17 (4.02–6.00) 0.289

BP mmHg
Office SBP 150±9.66 151±10.3 150±8.55 150±10.2 150±9.38 0.821
Office DBP 93.4±6.60 93.1±7.97 93.8±7.83 94.2±5.15 92.8±5.82 0.527
Mean 24-h ambulatory BP 98.2±8.12 95.9±9.56 98.5±8.94 99.6±7.37 98.5±6.77 0.060
Mean daytime ambulatory BP 101±8.41 101±9.96 104±9.53 101±7.28 100±6.99 0.037
Mean night-time ambulatory BP 91.8±9.87 85.2±9.66 86.8±8.83 96.9±8.96 95.3±7.02 <0.001

Data are presented as median (interquartile range) or mean±SD, unless otherwise stated. CPAP: continuous positive airway pressure; BMI: body
mass index; REM: rapid eye movement; AHI: apnoea–hypopnoea index; TSat90: night-time with oxygen saturation less than 90%; ESS: Epworth
Sleepiness Scale; BP: blood pressure; SBP: systolic blood pressure; DBP: diastolic blood pressure.
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median (interquartile range) age of 53.0 years (46.0–60.0 years), BMI of 30.8 kg·m−2 (28.1–34.98 kg·m−2)
and AHI of 38.0 events·h−1 (22.0–58.0 events·h−1). No differences were observed in polysomnographic and
sleep variables between the groups. The mean±SD office SBP and DBP of the subjects were 150
±9.66 mmHg and 93.4±6.60 mmHg, respectively.

Effect of CPAP treatment on BP by circadian pattern
The mean CPAP compliance was 4.08 h, and there were no significant differences across the different
groups. Changes in ABPM parameters after 12 weeks of treatment (CPAP or Sham) were evaluated in
each circadian pattern group (dipper or non-dipper). In the dipper group, we observed nonsignificant
effects of CPAP on the mean 24-h ambulatory BP (0.11 mmHg, 95% CI −2.13–2.34 mmHg), the mean
daytime ambulatory BP (−0.21 mmHg, 95% CI −2.65–2.23 mmHg) and the mean night-time ambulatory
BP (0.95 mmHg, 95% CI −1.84–3.73 mmHg). In contrast, significant effects of CPAP were observed on
the mean 24-h ambulatory BP (−2.88 mmHg, 95% CI −4.74–−1.02 mmHg) and the mean night-time
ambulatory BP (−4.40 mmHg, 95% CI −6.73–−2.08 mmHg) in the non-dipper group. The differential
effects of CPAP between the circadian pattern groups revealed a better response in non-dippers of
−2.99 mmHg (95% CI −5.92–−0.06 mmHg) for the mean 24-h ambulatory BP and −5.35 mmHg (95%
CI −9.01–−1.69 mmHg) for the mean night-time ambulatory BP (figure 2 and table 2). More detailed
information on absolute BP values and changes in each treatment and dipping category group is described
in supplementary table S1. The model adjusted only for baseline measurements showed similar results
(supplementary table S2).

When the analysis was performed with only patients diagnosed with systemic hypertension based on the
results of 24-h ABPM, similar results were observed. A differential effect of CPAP was also observed
between dippers and non-dippers. Non-dipper patients exhibited significantly reduced BP, especially
night-time BP (supplementary table S3), while no significant changes were observed in the dipper group
(supplementary table S3).

Discussion
This study suggests that the BP response to CPAP treatment in hypertensive patients depends on the
circadian BP pattern. The results show significant reductions in the mean 24-h ambulatory BP, 24-h
systolic BP, 24-h diastolic BP and night-time ambulatory BP variables in non-dipper patients, whereas no
significant changes were observed in the dipper group after 12 weeks of CPAP treatment. Therefore, in
relation to BP, only non-dipper patients benefited from CPAP treatment.

Several studies have evaluated the effect of CPAP treatment on BP in hypertensive patients, and a
reduction in BP has been described previously [19, 21, 22]. Data from a meta-analysis indicate a mild
effect of CPAP treatment on BP in OSA patients, which has been reported to be ∼2 mmHg [13–15, 23,
24], with greater reductions observed in subjects with RH [8–11]. Notably, the BP response to CPAP
treatment is highly variable. Some authors noted that factors such as higher BP values, CPAP use or OSA
severity could be related to a better BP response [10, 12, 25]; nevertheless, the causes of this variability
have not been well established.

This considerable variability in the BP response to CPAP treatment highlights the importance of
differentiating patients who will effectively respond to CPAP treatment from those who will not. In recent
years, some published studies have identified clinical and molecular profiles that may predict the BP
response to CPAP treatment. SANCHEZ-DE-LA TORRE et al. [17] reported a circulating miRNA profile that
could predict BP responses to CPAP treatment in patients with RH and OSA. In an observational study of
patients with severe OSA, CASTRO-GRATTONI et al. [26] suggested that the circadian BP pattern, nocturnal
hypertension and the night-time heart rate could be predictors of BP response to CPAP treatment. Data
from an observational study recently published by our group showed that in normotensive subjects, the BP
circadian pattern may influence the BP response to CPAP treatment [16]. Although several authors have
suggested that certain clinical characteristics may predict the BP response to treatment, no randomised
studies have confirmed these findings, which could be very useful in clinical practice.

In our study, the decrease observed in the mean 24-h ambulatory BP was –2.99 mmHg. When analysing
nocturnal BP, the decrease was −5.35 mmHg in the mean night-time ambulatory BP, −6.45 mmHg in the
mean systolic ambulatory BP and −4.87 mmHg in the mean diastolic ambulatory BP.

In previous studies of systemic hypertension and RH patients, decreases in the mean 24-h ambulatory BP
of approximately −1.5 mmHg [19] and −3 mmHg, respectively, were observed [8, 9]. Our results show
that BP decreases are greater in non-dipper patients than those in dipper patients, and non-dipper patients
would therefore benefit the most from CPAP treatment in terms of BP reduction.
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Multiple studies have indicated that sleep alterations, such as duration changes, fragmentation or blunted
BP declines, which are frequent in OSA, are associated with atherosclerosis, hypertension and an increased
incidence of cardiovascular events [27, 28].

Previous studies have highlighted the importance of reducing night-time BP and have suggested that
decreasing nocturnal BP has higher prognostic value for reducing cardiovascular outcomes than reducing
daytime BP [29, 30]. The fact that these reductions in BP are observed in non-dipper subjects is especially
important because this circadian pattern category has been related to a worse cardiovascular prognosis, a
higher prevalence of organ damage and less favourable outcomes compared to the dipper category [31,
32]. International guidelines indicate that even minimal reductions in BP levels may be clinically effective
in reducing cardiovascular mortality [20].

Therefore, identifying bedtime chronotherapy strategies to reduce BP in hypertensive patients, especially at
night, has received increasing interest [33], and some authors have even combined these strategies with
CPAP treatment in hypertensive patients with OSA [34]. However, the results are not fully consistent, and
more evidence is required to confirm the beneficial effect of combining both methods.

105

100

95

90

85

B
P

 m
m

H
g

M
e

a
n

 n
ig

h
t-tim

e
 a

m
b

u
la

to
ry B

P

Time
Baseline 12 weeks

CPAP
Sham

Time
Baseline 12 weeks

M
e

a
n

 d
a

ytim
e

 a
m

b
u

la
to

ry B
P

M
e

a
n

 2
4

-h
 a

m
b

u
la

to
ry B

P

105

100

95

90

85

B
P

 m
m

H
g

105

100

95

90

85

B
P

 m
m

H
g

Dipper Non-dipper

FIGURE 2 Changes in blood pressure (BP) parameters at 12 weeks according to the circadian pattern for the
dipper group and the non-dipper group. The figure shows the means (95% confidence intervals) of the
observed values for 24-h ambulatory BP, daytime BP and night-time BP at baseline and after 12 weeks of
treatment according to the circadian pattern. In the non-dipper group, the figure shows a greater reduction in
BP in patients with continuous positive airway pressure (CPAP) compared with those receiving sham-CPAP
treatment. In the dipper group, no differential effect was observed.
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This study shows a differential BP response based on the circadian pattern category in hypertensive
patients and demonstrated the importance of performing ABPM in hypertensive subjects before
prescribing CPAP. The results support the current recommendation of performing ABPM for the
management of patients with office hypertension and suspected OSA. However, this recommendation was
based on an assessment of cardiovascular risk [35, 36], whereas our study was based on identifying
patients who could most benefit from CPAP treatment in terms of BP. Our study indicates that the BP
circadian pattern at baseline may determine differences in the BP response to CPAP treatment. Therefore,
performing ABPM may help to identify subgroups of hypertensive patients with OSA in whom a greater
reduction of BP is expected. Our results highlight the utility of individual characteristics, such as the BP
circadian pattern, as factors to consider in the management of these patients.

Our results suggest that the BP circadian pattern can be used when selecting the optimal therapeutic
approach for each patient, and that CPAP treatment may be the first treatment approach in untreated
hypertensive patients with OSA who are non-dippers.

Future studies should determine the role of ABPM in managing these patients and clarify whether ABPM
should be routinely performed for patients with hypertension and OSA before deciding to prescribe CPAP.

The main strength of this study is that, to our knowledge, it is the first to confirm that the effect of CPAP
on BP varies depending on the circadian pattern and to identify the dipping category as a clinical variable
that differentiates between hypertensive OSA patients with a good BP response to CPAP treatment and
those without a good response. Moreover, this study included a large sample size, had ABPM
implemented and used polysomnography to diagnose OSA. The included patients did not receive
antihypertensive drugs and were treated only with conservative measures [19], thus enabling the effects of
CPAP to be evaluated without interference from changes in BP induced by pharmacological treatments.
Nevertheless, the study has several limitations. First, this study has the inherent limitations of a post hoc
analysis. In our analysis, the included patients were classified according to the DR, which was not
considered before randomisation. However, dippers and non-dippers were fully comparable at the baseline
evaluation, and when we assessed the effect of CPAP, a fully adjusted model showed similar results.
Second, the subjects presented with moderate to severe OSA, and the results may not be generalisable to
patients with less severe OSA. Third, the included patients had recently been diagnosed with hypertension,
exhibited mild hypertension and were untreated. Thus, the results should be interpreted with caution
when addressing patients receiving antihypertensive drugs. Fourth, the categorisation of the circadian BP
pattern with single 24-h ABPM is only moderately reproducible.

Conclusions
Our findings show that in patients with moderate to severe OSA who are newly diagnosed with
hypertension, only those with a non-dipper BP circadian pattern experience significant benefits for BP
with CPAP treatment, especially nocturnal BP.

TABLE 2 Changes in blood pressure by circadian pattern groups adjusted by confounding factors

Blood pressure Dipper# Non-dipper¶ Difference

CPAP effect p-value CPAP effect p-value CPAP effect p-value

24-h ABPM mmHg
Mean 0.11 (−2.13–2.34) 0.9997 −2.88 (−4.74–−1.02) 0.0139 −2.99 (−5.92–−0.06) 0.0458
Systolic −0.11 (−3.22–2.99) 0.9999 −3.63 (−6.21–−1.04) 0.032 −3.52 (−7.58–0.55) 0.0898
Diastolic 0.16 (−1.92–2.25) 0.9987 −2.49 (−4.23–−0.76) 0.0267 −2.66 (−5.4–0.08) 0.0573

Daytime ABPM mmHg
Mean −0.21 (−2.65–2.23) 0.9982 −2.16 (−4.18–−0.14) 0.1574 −1.95 (−5.14–1.25) 0.2308
Systolic −0.3 (−3.55–2.95) 0.9979 −2.45 (−5.15–0.25) 0.2846 −2.15 (−6.4–2.1) 0.3195
Diastolic −0.24 (−2.56–2.09) 0.9971 −2.01 (−3.93–−0.08) 0.1762 −1.77 (−4.81–1.28) 0.2538

Night-time ABPM mmHg
Mean 0.95 (−1.84–3.73) 0.9097 −4.4 (−6.73–−2.08) 0.0014 −5.35 (−9.01–−1.69) 0.0043
Systolic 0.48 (−3.5–4.45) 0.9955 −5.97 (−9.29–−2.65) 0.0028 −6.45 (−11.66–−1.23) 0.0155
Diastolic 1.21 (−1.33–3.74) 0.788 −3.66 (−5.78–−1.54) 0.0046 −4.87 (−8.2–−1.53) 0.0044

Data are presented as mean (95% confidence interval). Estimated CPAP effects using a linear model adjusted for baseline measurements, age,
sex, body mass index and apnoea–hypopnoea index. The model includes treatment, circadian pattern and their interaction. Statistically
significant p-values (p<0.05) are shown in bold. CPAP: continuous positive airway pressure; ABPM: ambulatory blood pressure monitoring.
#: sham n=62, CPAP n=51; ¶: sham n=73, CPAP n=86.
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