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ABSTRACT 

Background:  

 

Although seasonal variations in CPAP-usage are often attributed to changes in temperature, 

no real- world study has evaluated the influence of temperature on long-term CPAP-usage. 

 

Methods:  

 

The TempCPAP study is a retrospective real-life cohort study. Adult patients newly treated 

and undergoing at least 1 month of CPAP were included. Daily 12-PM temperature data from 

the nearest weather station was assigned to each patient and CPAP-usage was collected using 

telemonitoring data. The primary objective of the study was to investigate the relationship 

between temperature and CPAP-usage. 

 

Results:  

 

8151 patients (37.2 % women) with a median age of 61 (IQ25-75: 51–71) years, initial AHI 

of 36 (29–49.6) events/h, treated for a median duration of 1.6 years (0.7–3.0), and with a 

CPAP-usage of 5.4 (3.0–6.9) h/day were included. The relationship between CPAP-usage and 

temperature was non-linear. The best model found two breakpoints at 18 
◦
C and 29 

◦
C. CPAP-

usage dropped drastically when the temperature exceeded 29 
◦
C, as each 1 

◦
C increase was 

associated with a 3.6-min reduction in CPAP-usage. Compared to temperatures of less than 5 
◦
C, temperatures above 30 

◦
C resulted in a mean reduction in CPAP-usage of 30.3 (confidence 

interval (CI95 %): 29.3–31.4) minutes/day, achieving the minimal clinically important 

difference of 30 min in  46.6 % of patients. 

 

Conclusion:  

 

In patients undergoing long-term CPAP therapy, temperatures over 29 
◦
C at 12-PM were 

associated with reduced CPAP-usage. 

 

Trial registration:  

 

TempCPAP is registered with health data hub (n
◦
20475117). 

 

  



1.Introduction 
 

 

The prevalence of sleep apnea syndrome (SAS) among adults over 35 years old varies 

between 5.9 % and 79.2%, depending on the clinical symptoms observed and the criteria used 

for scoring apnea/hypopnea events [1,2]. Although significant advancements have been made 

in-developing alternative therapies, continuous positive airway pressure (CPAP) continues to 

be the primary treatment for SAS [3–5]. Adherence to CPA therapy is linked to enhanced 

quality of life (QoL [6, 7] and decreased occurrence or recurrence of major adverse 

cardiovascular events [8,9]. Various factors affect CPAP-usage, including psychological, 

socioeconomic, and demographic factors [10], in addition to mask-related side effects [4,11]. 

 

Over the past few years, global warming has taken hold, with temperatures steadily rising. 

The effect of season on CPAP-usage has become a subject of investigation [12–15]. Rates of 

CPAP-usage are at their  lowest during the summer, and are at their highest during the winter 

[13–15]. Heatwaves are also associated with drops in CPAP-usage [12]. Although seasonal 

variations in CPAP adherence are often attributed to changes in temperature, to date, no real-

world study has actually evaluated the association between temperature and long-term CPAP-

usage [12–15]. 

This study aimed to fill this gap in the literature by investigating the association of 

temperature with CPAP-usage in patients on long-term treatment. 

 

 

2.Methods 
 

2.1.Study design and study population 

 

This study (health data hub (n◦20475117)) was a real-life cohort study conducted from 

October 1, 2018 to September 21, 2023 in adults (≥18 years old) undergoing at least 1 month 

of CPAP for SAS. SAS was defined according to the French Social Security (FSS) system 

criteria: 1) Apnea Hypopnea Index (AHI) ≥30/h (or AHI ≥15/h and more than 10/ h 

respiratory-effort-related arousals or cardiovascular comorbidities), and 2) associated with at 

least three of the following symptoms: sleepiness, snoring, headaches, asthenia, nocturia, 

choking or suffocation during sleep. 

 

The Adene group, a non-profit home care provider, delivered care to the patients in the 

Occitanie and Auvergne-Rhone-Alpes regions of France. Patients included in this study were 

new patients beginning CPAP treatment between October 1, 2018 and September 21, 2023. 

 

 

2.2.Collected data 

 

Clinical data were collected at the start of CPAP (age, sex, BMI and AHI measured by 

polygraphy or polysomnography). CPAP data were collected daily for the duration of the 

study (CPAP-usage/day, AHIflow, pressure and leaks). For example, for a patient treated with 

CPAP for three years, we collected daily data on temperature, CPAP use, CPAP pressures and 

CPAP leaks throughout the follow-up period, representing 1095 data points for each variable. 



Device-reported leak variables, as defined by each manufacturer, were included in the 

analysis as previously described (see Supplementary Table S1) (Rotty et al., 2021). 

 

Temperatures at 12 p.m. were collected using the open-source database of observations from 

the International Surface Observation Messages (SYNOP) on the World Meteorological 

Organization’s (WMO) Global Telecommunication System (GTS). We assigned the nearest 

weather station to each patient, based on their zip code (see supplementary Method S1). The 

choice of collecting temperature measured at 12 p.m. was conditioned by the assumption that 

we would find an effect of daytime temperature on CPAP-usage, and our desire to extend this 

research in the future. We consider that daytime temperature is particularly relevant for 

developing warning systems, to provide targeted information on the risk of a night of non-

compliance on hot days. Indeed, patients at risk could then be individually warned and take 

the necessary measures to cool their sleep environment. 

Length of the night data were collected using an open-source French database. The city of 

Montpellier was chosen to determine the length of the night because it is the prefecture of 

Herault (in Occitanie), which was the department with the most patients in our database. 

Montpellier lies roughly in the middle of the Adene Group’s geographical area. 

 

 

2.3.Definition of seasons, CPAP-usage and CPAP-non-adherence 

 

We defined winter as December to February, spring as March to May, summer as June to 

August and autumn as September to November according to the standards of the French 

Meteorological agency. CPAP- usage was defined as the mean amount of time CPAP was 

used each day. CPAP-non-adherence was defined as CPAP adherence <4 h/day. We used the 

threshold of 4 h to define non-adherence because: i) the American Academy of Sleep 

Medicine proposed a minimal clinically important difference at this value [4]; ii) in France, it 

is a threshold conditioning a level of reimbursement. 

 

 

2.4.Statistical analyses 

 

Continuous data were expressed as medians with their associated quartile ranges due to non-

Gaussian distributions. Qualitative parameters were expressed as numbers and percentages. 

Effects of seasons, months and days on CPAP-usage were evaluated using Kruskal-Wallis 

tests. To represent the temperature and CPAP-usage curves from 2019 to 2023, 15-day 

smoothed moving averages were used. Spearman’s correlation coefficient was used to 

measure the correlation between temperature and CPAP-usage per day. Univariate weighted 

linear and segmental linear regression analyses were used to study associations between 

CPAP-usage versus temperature per day. Weighted linear regression analyses were used to 

study associations between CPAP- usage versus temperature and clinical and device data. An 

interaction effect was used to evaluate the association of temperature evolution on clinical and 

device data. Regressions are exhaustively detailed in the supplementary Methods S2. All 

statistical analyses were performed with R (V.4.3.1). 

 

 

3.Results 
 

3.1.Patients characteristics 

 



The flow chart of the study is depicted in Supplementary Fig. S1. 

 

Population baseline characteristics are summarized in Table 1. Briefly, a total of 8151 patients 

(37.2 % women) were included in the analysis. The median age was 61 (IQ25-75: 51–71) 

years, the body mass index (BMI) was 30.1 (26.6–34.4) kg/m2, and the initial AHI was 36 

(29–49.6) events/h. During the study, 2.6 % of patients died and 29.5 % stopped CPAP 

therapy. The duration of CPAP treatment was 1.6 (0.7–3.0) years. Overall, 69.1 % of patients 

were initially treated with a nasal mask, 21.6 % with an oronasal mask and 9.3 % with a nasal 

pillow mask. 

 

 

 



 

During the last year of treatment, the median CPAP-usage was 5.8 (4.0–7.2) h/day (24.8 % of 

non-adherent patients); the median AHI-flow was 2.0 (1.0–4.1) events/h; the median pressure 

was 7.9 (6.5–9.4) cmH2O; the median number of unintentional leaks was 4.2 (1.3–9.2) l/ min 

and the median global leaks was 34.6 (28.9–41.1) l/min. 

 

 

3.2.Relationship between CPAP-usage and temperature 

 

Fig.1 illustrates the evolution of temperature at 12 p.m., CPAP-usage and length of night 

across the entire population from January 1, 2019 to September 21, 2023. The reduction in 

CPAP-usage does not appear to be due to the length of the night. There is a time lag between 

the shortening of the night and the decrease in CPAP-usage. On the other hand, there is a 

mirror effect between temperature at 12 p.m. and CPAP-usage. When there is a peak in 

temperature, a simultaneous downward peak in CPAP- usage also occurs. The daily 

relationship between mean CPAP-usage and temperature is depicted in Fig. 2. The association 

between CPAP-usage and temperature was confirmed by a strong negative Spearman’s 

correlation coefficient (r =- 0.58, p <0.001). Linear regression analysis showed a significant 

association between mean daily CPAP-usage and temperature (slope coefficient  

at - 0.02, p <0.001, adjust R2: 0.35). A temperature delta of 25 ◦C is required to achieve the 

minimal clinically important difference (MCID) of 30 min for CPAP-usage. 

 

 

 

 



 

As the relationship between CPAP-usage and temperature is not linear, a segmental linear 

regression analysis was performed (see supplementary Method S2 for details). The best model 

(adjust R2: 0.41) had two breakpoints in temperature, at 18 ◦C (CI95 %: [16.5; 19.5]) and 29 

◦C (CI95 %: [27.6; 30.5]). The first slope of the model, when temperature was less than 18 

◦C, was - 0.004 [- 0.01; - 0.001] (p =0.017), the second slope, between 18 ◦C and 29 ◦C, was - 

0.03 [- 0.03; - 0.02] (p <0.001) and the third slope, when temperature was more than 29 ◦C, 

was - 0.06 [- 0.08; - 0.04] (p <0.001). When the temperature at 12 p. m. exceeds 29 ◦C, each 1 

◦C increase reduces CPAP-usage by 3.6 min, consequently CPAP-usage drops drastically. For 

length of night, each additional hour increases CPAP-usage by 2.4 min. So, to achieve an 

increase of 3.6 min in CPAP-usage, 1.5 additional hours of night would be required (see 

Supplementary Fig. S2). 

 

 
 

 

For the whole population, the association between temperature and CPAP-usage is shown in 

Fig. 3. The highest mean CPAP-usage was 5.33 h, when the temperature was below 5 ◦C, and 

the lowest was 4.83 h, when the temperature was above 30 ◦C (Fig. 3). The mean difference 

of CPAP-usage between temperatures less than 5 ◦C and temperatures more than 30 ◦C was 

+30.3 min (see Supplementary Fig. S3, panel A, square at top right). Supplementary Fig. S3is 

based on the MCID of 30 min, and shows the percentage of patients with a mean difference of 

CPAP-usage ≥30 or ≤30 min at different temperatures. When comparing the mean difference 

of CPAP-usage between ≥30 ◦C and <5 ◦C, 46.6 % of the patients increased their CPAP-

usage by at least 30 min (Supplementary Fig. S3, panel B, green part of the square at top 

right) and 21.5 % decreased their CPAP-usage by at least 30 min (Supplementary Fig. S3, 

panel B, red part of the square at top right). 

 



 
 

 

 

Fig. 4 illustrates the association of temperature and CPAP-usage stratified by age (Fig. 4, 

panel A), gender (Fig. 4, panel B), BMI (Fig. 4, panel C) and AHI diagnostic (Fig. 4, panel 

D). Temperature was associated with CPAP-usage when stratified by age or AHI diagnostic. 

As the temperature rose, the gap in CPAP-usage between younger (18–40 years old) and older 

patients (>80 years old) decreased. The mean difference in CPAP-usage was - 75.3 min when 

the temperature was 0 ◦C, compared to - 9.0 min when the temperature was 35 ◦C. The 

interaction effect between temperature and age group (>80 years compared to 18–40 years as 

a reference) in linear regression was significant (p <0.001). Similarly, as temperature 

increased, the difference in CPAP- usage between those with an AHI diagnostic between 15 

and 30 events/h and those with an AHI diagnostic ≥30 events/h decreased. The mean 

difference in CPAP-usage was - 28.3 min when the temperature was 0 ◦C, compared to - 21.5 

min when the temperature was 35 ◦C. The interaction effect between temperature and AHI 

diagnostic group (≥30 events/h compared to 15–30 events/h as a reference) in linear 

regression was significant (p =0.032). 

 



 
 

 

Fig. 5 depicts the association of temperature and CPAP-usage stratified by duration of CPAP 

(Fig. 5, panel A), prior year adherence (Fig. 5, panel B), heated breathing tube (Fig. 5, panel 

C) and current mask type (Fig. 5, panel D). Temperature was associated with CPAP-usage 

when stratified by heated breathing tube (yes or no). As the temperature rose, the gap in 

CPAP-usage between patients without heated breathing tubes and those with heated breathing 

tubes decreased. The mean difference in CPAP-usage was - 18.9 min when the temperature 

was 0 ◦C compared to +8.4 min when the temperature was 35 ◦C. At 29 ◦C the mean 

difference in CPAP-usage was no longer statistically significant, while the interaction effect 

between temperature and heated breathing tubes (without heated breathing tubes used as the 

reference) in linear regression was significant (p <0.001). 

 

 

3.3.The effects of seasons, heatwaves, end-of-year festivities, and months on CPAP-usage 

 

The effects of seasons, heatwaves and end-of-year festivities on CPAP-usage are depicted in 

Fig. 1. In the summer, CPAP-usage falls before rising at the end of summer (see Fig. 1). 

Summer is the season with the lowest CPAP-usage (see Supplementary Fig. S4). Mean 

CPAP- usage was 4.9 (±3.3) hours in the summer, 5.2 (±3.3) hours in spring and autumn and 

5.3 (±3.4) hours in winter, p <0.001. There was a mean difference of 18.6 (CI95 %: 18.2–

19.1) minutes between winter and summer, and the drop in CPAP-usage achieved the MCID 

of 30 min in 39.2 % of patients. There was a mean difference of 17.7 (CI95 %: 17.3–18.1) 

minutes between spring and summer and the drop in CPAP- usage achieved the MCID of 30 

min in 37.0 % of patients. 

 



 
 

 

During heatwaves, we observed a mirror-like relationship between CPAP-usage and 

temperature. A heatwave occurred in France between June 25–30 2019, reaching 46 ◦C (June 

28, 2019) in Hérault, Occitanie (Adène Group’s geographical area). This peak in temperature 

is clearly visible in Figs. 1 and 2. 

 

End-of-year festivities (December 24 and 31) demonstrate a low level of CPAP-usage (Fig. 

2). 

 

The effects of months on mean CPAP-usage was depicted in Supplementary Fig. S5. The 

three summer months (June, July and August) are the months with the lowest CPAP-usage, 

with a minimum in July (4.9 (±3.3)). CPAP-usage remains stable from January to March, and 

then decreases until July, before increasing again until the end of the year. We also note a 

drop in CPAP-usage in December. This drop is due to the end-of-year festivities, as can be 

seen every year in Fig. 1.  

 

4. Discussion 
 

To our knowledge, this study is the first to report the association between temperature and 

CPAP-usage in a large cohort of patients treated with long-term CPAP. The main results 

suggest that: 1) the relationship between CPAP-usage and temperature is not linear. The best 

model found two breakpoints at 18 ◦C and 29 ◦C; 2) CPAP-usage drops drastically when the 

temperature at 12 p.m. exceeds 29 ◦C, with each 1 ◦C increase in temperature corresponding 

to a 3.6 min reduction in CPAP-usage. 



 

4.1. Relationship between temperature and CPAP-usage  

 

Prigent et al. previously observed an inverse relationship between temperature and CPAP-

usage in June, with a correlation coefficient of - 0.57 [15]. Our study not only confirms the 

association between temperature and CPAP-usage, but also provides news insights about the 

non-linear relationship between CPAP-usage and temperature. The segmental linear 

regression analysis found two breakpoints in temperature, at 18 ◦C and 29 ◦C. Given global 

warming, temperatures above 29◦ will occur more frequently. We observed that for 

temperatures >29 ◦C, each 1 ◦C increase corresponded with a 3.6 min reduction in CPAP-

usage. Therefore, a 10◦ increase would correspond to a 36 min reduction in CPAP-usage, 

which is clinically significant considering that the MCID for CPAP-usage is 30 min [3]. 

Prigent et al. studied the relationship between temperature and CPAP-usage during the month 

of June and observed a negative association, with a slope of - 0.07 h for each additional 

degree [15]. In our study, we show that above 29 ◦C at 12 p.m., CPAP-usage drops drastically 

with a slope of - 0.06 h for each additional degree. In addition, when CPAP-usage was 

stratified by age, heated breathing tube (yes or no), or AHI diagnostic, the gap in CPAP-usage 

between groups decreased as temperature increased. It is important to note that the impact of 

length of day is weaker than that of temperature, given that a 3.6-min decrease in CPAP-usage 

is associated with both a one-degree increase above 29◦ and a 1.5-h decrease in length of day.  

 

Our data suggest that patients who experience a more pronounced negative impact of 

temperature on CPAP-usage are older, obese individuals with an AHI greater than 30 events 

per hour. By exploiting the temperature data collected at 12 p.m., from a preventive point of 

view, informational interventions could be implemented targeting these populations. 

Furthermore, our results indicate that the benefit of a heated circuit on CPAP-usage 

diminishes progressively with increasing temperature, eventually becoming null on hot days, 

which is in line with expectations.  

Several hypotheses can be proposed to explain the observed association between atmospheric 

temperature and CPAP usage: i) In older patients, the reduction in CPAP-usage during hot 

days may be linked to decreased sleep efficiency, as heat-related insomnia has been 

previously documented [16]; ii) In some patients, excessive perspiration due to elevated 

temperature can compromise the mask cushion seal, leading to increased air leaks [15], which 

in turn may reduce CPAP-usage [11].  

 

 

4.2. Seasons and months association on CPAP-usage  

 

Over the past few years, the association between season and CPAP-usage has become a 

subject of investigation [12–15]. Previous studies identified that summer is the season when 

CPAP-usage is lowest, while winter is the season with the highest CPAP-usage [13–15]. 

These previous studies were carried out in the northern hemisphere, and used the same 

definitions of seasons as the present study, which allows us to make comparisons. A study 

based on 141 Japanese patients, from 2015 to 2016, showed that summer was the season with 

the lowest CPAP-usage (5.48h/day), while winter had the highest CPAP-usage (5.93h/day) 



[13]. Spring and autumn were equivalent seasons for CPAP-usage, with 5.73 h/day and 5.78 

h/day respectively. Similarly, a study conducted on 954 Greek patients, based on data from 

2022 to 2023, showed that summer was the season with the lowest CPAP-usage (5.58 h/day), 

and winter had the highest CPAP-usage (6.15 h/day) [14]. Our study confirms the same trends 

in CPAP-usage across the different seasons, and included a larger number of patients, more 

recently and over a longer period of time.  

 

Only one other study calculated the mean differences in CPAP-usage between summer and 

winter months. The study, which was conducted in France over the months of January, June, 

and December 2021, and included over 25,000 subjects, showed that June had lower CPAP-

usage than January and December [15]. Indeed, the mean difference in CPAP-usage between 

January and June was 22.2 min, with around 14 % of patients experiencing a decrease of at 

least 30 min. In our study the difference in CPAP-usage between January and June was 19.6 

min, with 42.7 % of patients experiencing a decrease of at least 30 min. The greatest mean 

difference in CPAP-usage was observed between February and July, with a difference of 25.6 

min and around 44 % of patients experiencing a decrease of at least 30 min.  

 

 

4.3. Limits and strengths of the study  

 

This study has both strengths and limitations related to its design. The main limitation is that 

some potential confounders associated with CPAP-usage and temperature, such as 

comorbidities and the presence of air conditioning at night, were not assessed. We also 

acknowledge that we were unable to collect data related to patients’ holidays or travel.  

 

On the other hand, we consider that our study has good external validity for northern 

hemisphere countries, given that our data showing a relationship between CPAP-usage and 

seasons are consistent with previously published findings. Our analyses included a larger 

number of patients than previous studies, and data related to the duration of CPAP treatment 

(ranging from one month of follow-up to four and a half years) and daily temperatures from 

the weather station closest to each patient’s home, which are not available in previous studies.  

 

Our choice to include patients with less than 6 months of follow-up may have diluted the 

observed association between temperature and CPAP-usage. Indeed, our results suggest that 

there was no association between temperature and CPAP usage for patients who had less than 

one year of follow-up, whereas there appeared to be an association between temperature and 

CPAP usage for patients who used CPAP for more than three years.  

 

 

5. Conclusion 
 

In patients undergoing long-term CPAP therapy, we report that temperature is associated with 

CPAP-usage. CPAP-usage drops drastically when the temperature exceeds 29 ◦C. If future 

studies confirm our results, it could be beneficial to develop preventive measures that would 

alert the patient about the risk of lower CPAP-usage when the temperature monitored during 

the day is high. 

 



CRediT authorship contribution statement 

 

Celia Vidal: Writing – review & editing, Writing – original draft, Visualization, Validation, 

Software, Methodology, Formal analysis, Data curation.  

Jean-Pierre Mallet: Writing – original draft, Formal analysis. 

 Sarah Skinner: Writing – original draft.  

Raphael Gilson: Formal analysis, Data curation.  

Olivier Gaubert: Formal analysis, Data curation.  

Arnaud Prigent: Writing – review & editing.  

Frédéric Gagnadoux: Writing – review & editing.  

Arnaud Bourdin: Writing – review & editing.  

Nicolas Molinari: Writing – original draft, Methodology, Formal analysis, Data curation, 

Conceptualization. Dany Jaffuel: Writing – original draft, Formal analysis, 

Conceptualization. 

 

 

Availability of data and materials 
 

The datasets used and/or analyzed during the current study are available from the 

corresponding author on reasonable request. 

 

 

Consent for publication 
 

Not applicable. 

 

Ethics approval and consent to participate 
 

TempCPAP is registered with Health Data Hub (n◦20475117). The protocol complied with 

the Declaration of Helsinki. All participants had given their written informed consent. 

 

 

Declaration of competing interest 
 

The authors declare that they have no known competing financial interests or personal 

relationships that could have appeared to influence the work reported in this paper. 

 

Acknowledgements 
 

The authors would like to thank the Adene team for their help in carrying out this study 

(administrative Team: Pierre Coulot, Valérie Bachelier, Sylvie Cottret, Christophe Jeanjean, 

Sophie Lafitte, Magali Partyka; technician team: Fr´ed´eric Bousquet, Fabrice Dumont, 

Sébastien Faure, Laure Ferraz, Zakarias Khalil, Yohan Lasry, David Minguez, Christophe 

Pinotti, Antoine Ruault, Jean-Marc Uriol). 

 

 

References 

 

 



 Benjafield AV, Ayas NT, Eastwood PR, Heinzer R, Ip MSM, Morrell MJ, Nunez CM, 

Patel SR, Penzel T, Pépin JL, Peppard PE, Sinha S, Tufik S, Valentine K, Malhotra A. 

Estimation of the global prevalence and burden of obstructive sleep apnoea: a literature-based 

analysis. Lancet Respir Med 2019;7(8):687–98. 

 

 Heinzer R, Marti-Soler H, Haba-Rubio J. Prevalence of sleep apnoea syndrome in the 

middle to old age general population. Lancet Respir Med 2016;4(2):e5–6. 

 

 Patil SP, Ayappa IA, Caples SM, Kimoff RJ, Patel SR, Harrod CG. Treatment of adult 

obstructive sleep apnea with positive airway pressure: an American Academy of sleep 

medicine clinical practice guideline. J Clin Sleep Med 2019;15(2):335–43. 

 

 Patil SP, Ayappa IA, Caples SM, Kimoff RJ, Patel SR, Harrod CG. Treatment of adult 

obstructive sleep apnea with positive airway pressure: an American Academy of sleep 

medicine systematic review, meta-analysis, and GRADE assessment. J Clin Sleep Med 

2019;15(2):301–34. 15. 

 

 

 Randerath W, Verbraecken J, de Raaff CAL, Hedner J, Herkenrath S, Hohenhorst W, 

Jakob T, Marrone O, Marklund M, McNicholas WT, Morgan RL, Pépin JL, Schiza S, Skoetz 

N, Smyth D, Steier J, Tonia T, Trzepizur W, van Mechelen PH, Wijkstra P. European 

Respiratory Society guideline on non-CPAP therapies for obstructive sleep apnoea. Eur 

Respir Rev 2021;30(162):210200. 

 

 Weaver TE, Maislin G, Dinges DF, Bloxham T, George CFP, Greenberg H, Kader G, 

Mahowald M, Younger J, Pack AI. Relationship between hours of CPAP use and achieving 

normal levels of sleepiness and daily functioning. Sleep 2007;30(6): 711–9. 

 

 Yu J, Zhou Z, McEvoy RD, Anderson CS, Rodgers A, Perkovic V, Neal B. 

Association of positive airway pressure with cardiovascular events and death in adults with 

sleep apnea: a systematic review and meta-analysis. JAMA 2017;318(2):156–66. 

 

 Azarbarzin A, Zinchuk A, Wellman A, Labarca G, Vena D, Gell L, Messineo L, White 

DP, Gottlieb DJ, Redline S, Peker Y, Sands SA. Cardiovascular benefit of continuous positive 

airway pressure in adults with coronary artery disease and obstructive sleep apnea without 

excessive sleepiness. Am J Respir Crit Care Med 2022;206(6):767–74. 

 

 Gervès-Pinquié C, Bailly S, Goupil F, Pigeanne T, Launois S, Leclair-Visonneau L, 

Masson P, Bizieux-Thaminy A, Blanchard M, Sabil A, Jaffuel D, Racineux JL, Trzepizur W, 

Gagnadoux F. Positive airway pressure adherence, mortality, and cardiovascular events in 

patients with sleep apnea. Am J Respir Crit Care Med 2022;206(11):1393–404. 

 

 Gagnadoux F, Le Vaillant M, Goupil F, Pigeanne T, Chollet S, Masson P, Humeau 

MP, Bizieux-Thaminy A, Meslier N, IRSR sleep cohort group. Influence of marital status and 

employment status on long-term adherence with continuous positive airway pressure in sleep 

apnea patients. PLoS One 2011;6(8):e22503. 

 

 Rotty MC, Suehs CM, Mallet JP, Martinez C, Borel JC, Rabec C, Bertelli F, Bourdin 

A, Molinari N, Jaffuel D. Mask side-effects in long-term CPAP-patients impact adherence 

and sleepiness: the InterfaceVent real-life study. Respir Res 2021;22(1):17. 



 

 Bertelli F, Suehs CM, Mallet JP, Court-Fortune I, Gagnadoux F, Borel JC, Gaubert O, 

Molinari N, Bourdin A, Jaffuel D. Did COVID-19 impact Positive Airway Pressure adherence 

in 2020? A cross-sectional study of 8477 patients with sleep apnea. Respir Res 2022;23(1):46. 

 

 Fujino Y, Oka Y, Wakamura T. Seasonal effects on the continuous positive airway 

pressure adherence of patients with obstructive sleep apnea. Sleep Med 2021;80: 126–33. 

 

 Karagiannis A, Tzitiridou M, Kafkia T, Kourakos M. Monitoring seasonal compliance 

of patients with obstructive sleep apnea using CPAP systems via SD card. Acta Inf Med 

2023;31(2):96–101. 

 

 Prigent A, Blanloeil C, Jaffuel D, Serandour AL, Barlet F, Gagnadoux F. Seasonal 

changes in positive airway pressure adherence. Front Med 2024;11:1302431. 

 

 Baniassadi A, Manor B, Yu W, Travison T, Lipsitz L. Nighttime ambient temperature 

and sleep in community-dwelling older adults. Sci Total Environ 2023;899:165623.  

 
 


