Article published online: 2023-10-13

ORIGINAL ARTICLE

Science

Access to CPAP treatment in patients with
moderate to severe sleep apnea in a Latin

Juan Facundo Nogueira'*?
Guido Simonelli*>*

Vanina Giovini®?

Marfa Florencia Angellotti
Eduardo Borsini®

Glenda Ernst®

Catlos Nigro®

! Instituto Argentino de Investigacion
Neuroldgica, Sleep Laboratory - Buenos
Aires - Ciudad Autonoma de Buenos

Aires - Argentina.
2 Hospital de Clinicas, University of
Buenos Aires, Sleep Laboratory -

Buenos Aires - Ciudad Autonoma de

Buenos Aires - Argentina.

? Grupo Argentino de Investigacion en
Apneas del Suefio, Cooperative Group
of Research - Buenos Aires - Ciudad
Autonoma de Buenos Aires - Argentina.

* Walter Reed Army Institute of

Research, Behavioral Biology Branch -
Silver Spring - Maryland - United States.

Corresponding author:
Juan Facundo Nogueira.

E-mail: dr.facundo.nogueira@gmail.com

E-mail: easyfiber@gmail.com
Received: March 5, 2018; Accepted:
August 15, 2018.

DOI: 10.5935/1984-0063.20180032

Sleep Sci. 2018;11(3):174-182

123

American City

ABSTRACT

Introduction: The most effective treatment for moderate to severe obstructive sleep apnea (OSA)
is continuous positive airway pressure (CPAP) but adherence may be a limiting factor. Most compli-
ance studies often only include patients under CPAP treatment, neglecting the importance of access
to treatment. The aim of this study was to evaluate CPAP access and compliance in OSA patients,
after CPAP indication and titration. Methods: We included moderate to severe OSA patients, di-
agnosed by in-lab polysomnography (PSG), with CPAP indication and effective pressure titration.
Between 12 to 18 months after treatment was indicated a telephone questionnaire was administered
including questions about access to CPAP, reasons of no access, reported adherence and symptoms
improvement. Results: A total of 213 patients responded to the survey (171 males, mean age
53.41+13.5 and BMI 34.0218.8 kg/m?). Almost a third of the patients (28.2%) did not initiate CPAP
treatment. Out of 213, 153 patients (71.8%) started treatment with CPAP and 120 (56.3%) reported
still being under treatment a year after indication, additionally, 85.8% reported that they were us-
ing it =4hs/night. Those who accessed to CPAP were on average, older age, had full coverage of
treatment by their medical insurance, required lower effective pressure and experienced more severe
sleepiness compared to those individuals who did not accessed to CPAP. Discussion: A significant
proportion of OSA patients with CPAP indication did not initiate and/or eventually abandoned
CPAP. Approximately only 50% of the patients were still under treatment, with acceptable self-
reported adherence rate and clinical response, one year after the initial treatment indication. Ad-
ditional measures are necessary to increase access to CPAP and improve long-term compliance.

Keywords: Sleep Apnea; Obstructive; Continuous Positive Airway Pressure; Compliance;
Education.



INTRODUCTION

Obstructive Sleep Apnea (OSA) is defined by the recur-
rent episodes of collapse of pharynx during sleep, associated to
a fall in arterial oxygen saturation (Sa0,), an increase of arterial
carbon dioxide (pCO,) and arousals with sleep fragmentation'”.
As a consequence of OSA, patients report excessive daytime
sleepiness and poor quality of life!. On the other hand, OSA is
a risk factor for developing attetial hypertension (HTN)'® and

cardiac arthythmias'>%7

. Further, OSA can worse the evolution
of patients with heatt failure and coronary disease®’. OSA is
also associated with increased incidence of stroke' and risk of
motor vehicle accidents'’. There is a growing evidence linking
OSA with the development of metabolic syndrome and type 2
diabetes'>".

The initial reported prevalence for OSA was estimated
between 3.1-7.5% for men and 1.2-4.5% in pre-menopausal
women, with similar estimates to those in men in post-meno-
pausal women'*'". Recent estimates, however, have revealed
higher prevalence of moderate to severe OSA, of approximate-
ly 9% for women and 24% for men'>'. Pethaps illustrative of
the burden of OSA, the Hypnolaus study, reported prevalence
of 49%, suggesting that OSA is a major public health threat,
and with a much higher prevalence than originally reported"”.

Continuous positive airway pressure (CPAP) treatment
reverts upper airway (UA) collapse, suppressing snoring, ob-
structive events, oxygen desaturations and arousals, improv-
ing sleep quality and drowsiness. There is some evidence that
CPAP use also reduces the risk of motor vehicle accidents and
improves the management of hypertension, arrhythmias and
type 2 diabetes'*'®*. As with many other chronic conditions,
treatment compliance rates are a big concern. In OSA patients,
without undergoing any other specific intervention, adherence
to CPAP is estimated to 50%%**. Some strategies, such as those
geared towards education of the patient, training and dedicated
follow-up, can significantly improve adherence and compliance
to CPAP considerably***.

The majority of the studies evaluating compliance with
CPAP only recruited patients who have started treatment, which
could potentially overestimate compliance rates by excluding
those who did not access CPAP treatment. Access to CPAP
therapy has not yet been sufficiently addressed, especially in low
and middle-income countties, such as in Latin America.

In a previous study, analyzing a similar population, 48%
of moderate-severe OSA patients did not start treatment with
CPAP and only 40% continued using it after 6 to 12 months of
diagnosis”. That study showed that the lack of a precise indica-
tion by their family doctor and the patient’s unawareness about
the importance of their illness and treatment were the most rel-
evant factors associated with a lower adherence?’.

The main objective of this study was, therefore, to deter-
mine the rate of moderate to severe OSA patients who access
treatment and continue using CPAP after 12 to 18 months of
the indication and effective pressure titration. The secondary
objective was to determine the potential access to treatment
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barriers in patients that did not initiate the therapy, as well as the
factors associated with the abandonment of treatment in those
who choose to discontinue CPAP use.

MATERIALS AND METHODS

This was an observational and prospective study. Pa-
tients were interviewed 12 to 18 months after the indication of
CPAP treatment and were asked about access to treatment and
compliance.

This investigation was conducted in accordance with the
Declaration of Helsinki and approved in advance by the inde-
pendent ethics committee of the Instituto Argentino de Inves-
tigacion Neurolégica (IADIN). Patients gave written informed
consent prior to participate in the study.

Study Sample

Our study sample was drawn from the pool of patients
that were referred to the sleep lab of TADIN for a polysom-
nography (PSG) under the suspicion of OSA, consecutively
between the months of January of 2012 and January of 2013.
These patients were adults and all came from either the City
of Buenos Aires or the Buenos Aires metropolitan area. Only
patients with an apnea hypopnea index (AHI) = 15 events/hour
were recruited for this study. Age, gender, type of health in-
surance coverage (through work or private insurance) and body
mass index (BMI) were recorded during their first visit to the
sleep clinic. The degree of daytime sleepiness (EDS) was also
assessed during this visit using the sleepiness scale (absent, mild,
moderate, severe) proposed by the American Academy of Sleep
Medicine (AASM)*.

OSA Diagnosis

All the patients underwent a full-night PSG, using a
digital system (Vertex, Pentatek, Argentina) at the sleep labora-
tory, during the subject’s habitual sleep schedule. The following
parameters were monitored simultaneously and continuously:
three channels of Electroencephalogram (EEG: F4, C4, O2);
two channels of electrooculogram, three channels for the sur-
face electromyogram (submentonian region, anterior tibialis
muscle in both legs); one channel for an electrocardiogram,; air-
flow detection via two channels through a thermocouple (one
channel) and nasal pressure (one channel); respiratory effort
of the thorax (one channel) and of the abdomen (one chan-
nel) using piezoelectric sensors; snoring (one channel) and body
position (one channel); oxy-hemoglobin saturation (SpO2); and
pulse rate. Two expert physicians visually scored all PSGs using
standardized critetia®.

Obstructive sleep apnea was defined if there was a drop
in the peak flow signal excursion by = 90% of pre-event base-
line (oronasal thermal sensor or an alternative apnea sensor)
with persistent respiratory effort, for = 10 seconds. Hypopnea
was defined as a = 30% drop in flow signal (nasal pressure) for
> 10 seconds, associated with = 3% desaturation or with an
arousal®”. The severity of OSA was calculated on the basis of
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the patient’s AHI (number of apneas and hypopneas per hour),
and a AHI greater than 15 was classified as moderate-severe'
The decision to indicate CPAP treatment followed the criteria
proposed by the regional medical guidelines in accordance with
AASM guidelines?.

CPAP training and titration

After moderate to severe OSA was diagnosed, a staff
physician interviewed the patient, explaining the illness implica-
tions and the rationale and benefits of CPAP treatment. After
this medical visit, patients were scheduled for CPAP testing and
training and mask fitting at the sleep clinic. This intervention
consisted of a 40-60 minutes session with an expert technician.
Possible side effects of CPAP were explained again in detail.
Each patient took home an auto-CPAP device (Autoset S9,
ResMed) and the mask chosen (among different types and mod-
els) to use it for CPAP titration during six nights.

They also had to complete a sleep diary. Patients were
encouraged to contact the expert technician if there were prob-
lems or doubts related to CPAP by cellular phone at any time.
Objective data from every device was collected after this six-
days trial, mean and 95" percentile CPAP pressure, effective
pressure curve, nightly usage, leak and residual AHI were evalu-
ated in order to determine the effective pressure for CPAP treat-
ment"****!, Titrations were considered optimal if the patients
used auto-CPAP on average at least 4hs per night, without sig-
nificant leak (defined as >24 LPM during =30% of usage time)
and a residual AHI (measured by the device) <5 ev/h. Titrations
were considered acceptable if the residual AHI was <10 ev/h
or <75% of basal AHI in severe OSA patients, with the same
criteria for leak and time of use. Titrations that did not meet
these ctiteria wete repeated™".

CPAP indication
Finally, the patients received a written indication for
CPAP that included their preferred mask and effective pressure.

Follow up

Our Sleep Laboratory is a reference center for sleep
studies of different private and workers health insurance com-
panies, many patients are referred for diagnostic procedures, but
we do not follow all of them after the indication of treatment.
Therefore, with the intention of evaluating the entire popula-
tion of patients diagnosed in that period of time, between 12
and 18 months after CPAP indication subjects were interviewed
via telephone by trained staff. During this interview patients
were asked about access to CPAP therapy (Have they accessed
CPAP treatment?), compliance (Were they using it? How many
hours per night? How many nights per week?), reasons why they
did not access or were not compliant with the treatment if appli-
cable. Adherence was not objectively measured. Patients under
CPAP treatment were also asked whether they had experienced
any improvement (none, mild, moderate or great improvement)
with their snoring, sleepiness, resting at night and cognitive per-
formance.
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Data Analysis

Sample characteristics are shown as mean (SD) or num-
ber (%). Patients were divided into three different categories
for analytical purposes: patients that did not access CPAP treat-
ment, patients that initiated and interrupted CPAP therapy and
those who accessed CPAP and continued to be under treatment.
For the last group, they were considered compliant with the
treatment if they used CPAP = 4 hours/night, at least 5 nights a
week according to current guidelines'’. Differences between the
group that accessed CPAP treatment and the group who did not
accessed CPAP were assessed with X2 for categorical variables
(sex, EDS and medical coverage) and T test or Mann-Withney
for continuous variables (age, AHI, BMI). A statistically sig-
nificant difference was set at p<<0.05. Medcalc and Graph Pad
Prism-5 software were used for the analysis.

RESULTS

A total of 269 patients were recruited for this study. Of
these, 6 were excluded due to severe illness, 2 rejected CPAP
titration following OSA diagnosis and 48 could not be reached
via telephone. In terms of age, gender, BMI and AHI, there
were no statistical differences between those who completed
the interview and those who did not (Table 1). Figure 1 shows
the flow diagram of excluded and included patients. We do not
have the follow-up data on these 48 patients. We cannot infer
whether or not they were adherent to CPAP treatment. In any
case, the response rate was 79.2%, sufficiently high considering

similar studies?¥>%,

Table 1. Differences among patients who completed survey vs. those who did not.

N: 269 Recruited Not included p value
N 213 (79.2%) 56 (20.8%)

Males 171 (80.3%) 44 (78.6%) Ns
Age (y/0) 53.4+13.5 53.2%13.2 Ns
BMI (Kg/m? 34.02£8.8 33.918.6 Ns
AHI (ev/h) 49.01+18.7 47.9+18.4 Ns

AHI: apnea hypopnea index; BMI: body mass index.

Table 2 shows the sample characteristics. The mean
age of the interviewed patients was 53.4%£13.5; 171 were men
(80.3%); the BMI was 34.02+8.8 and 148 (69.5%) were obese.
The mean AHI was 49.1118.7 ev/h and the mean titrated CPAP
pressure was 8.93£2.05cmH,O. Nasal masks were preferred by
165 (77.4%) patients. Our results show that 153 patients (71.8%)
started CPAP treatment and 60 patients (28.2%) did not. Of
those who started CPAP treatment, 120 were still using it at the
time of the interview, with an average of 6.3811.85 hs/night,
during 6.3711.38 nights a week, additionally, 108 reported a use
of at least 4 hours per night, = 5 nights a week (Figure 1).

Of the total number of participants who reported hav-
ing started CPAP treatment, approximately one fifth (33 pa-
tients) stopped the treatment. The causes for these patients to
stop using CPAP were diverse: 33.3% expressed “feeling bet-
ter””; 27.3% patients did not tolerate using CPAP; 9.1% reported
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Figure 1. Flowchart of patients. AHI: apnea hypopnea index; CPAP: continuous positive airway pressure

the presence of adverse events as the main cause of stopping
the treatment and 30.3% expressed “other” as the reason to in-
terrupt therapy (Table 3). The patients who never started CPAP
treatment were 60, over a quarter of the total sample. The main
reasons for patients not to start CPAP treatment are shown in
Table 3.

Overall patients who did not start the treatment re-
ported the following main reasons: feeling better (21.6%), not
having coverage for the treatment (20%), feeling that OSA was
not a disorder that needed treatment (16.6%), not tolerating the

CPAP during the titration (15%) and family doctor dismissing
CPAP indication or indicating an alternative treatment (16.6%).
Among those patients who were not under CPAP treatment,
in only 9 an alternative treatment was implemented (7 upper-
airway surgery, 2 mandibular advancement device) and bariatric
surgery was performed in 5 subjects.

Table 4 shows the comparison between the patients who re-
ported using CPAP and the patients who did not. Patients that used
CPAP were significantly older (p=0.05), required less positive pres-
sure CPAP (p=0.001) (Figure 2) and had higher basal EDS compared
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Table 2. Characteristics of the population.

N 213

Males 171 (80.3%)
Age 53.4%13.5 years
BMI 34.02+8.8 kg/m?
Obese (BMI >30) 148 (69.5%)
AHI 49.01+18.7 ev/h
CPAP pressure 8.93+2.05 cmH,O
Workers Health insurance 152 (71.4%)
Private Health insurance 61 (28.6%)

AHI: apnea hypopnea index; BMI: body mass index; CPAP: continuous positive
airway pressure

Table 3. Causes of non-CPAP use.
A) Causes of stopping treatment. N: 33p.

Clinical improvement 11 (33.3%)
CPAP intolerance 9 (27.3%)
Adverse events 3 (9.1%)

Other 10 (30.3%)

B) Causes of no starting treatment. N: 60p.

Figure 2. Comparison of patients under CPAP vs. no-CPAP. CPAP: continuous

Clinical improvement 13 (21.6%) positive airway pressure.
Problems with coverage 12 (20%)
Patient did not consider it necessary 10 (16.6%)
CPAP intolerance 9 (15%) 80 72.1%
Other indication 6 (10%) 70
Family doctor did not consider it necessary 4 (6.6%) 60
Other 6 (10%) 50
CPAP: continuous positive airway pressure. 0 OMild or No EDS
275% EDS Mod-Sev
Table 4. Comparison of patients under CPAP »5. no-CPAP. 30 BEDS Mod-Ser
Under CPAP no-CPAP p value 20
N 120 93 10
Age (years) 54.6+13.9 51.7412.7 < 0.05 0
BMI (k/m?) 33.748.1 34£10.2 as no-CPAP Under CPAP
Males 78.3% 82.8% ns Figure 3. Percentage of patients with EDS moderate-severe vs. EDS mild or no-
AHI (ev/h) 50.2+20.6 50.2+18.5 ns EDS, according to the patients were under CPAP or not.CPAP: continuous positive
airway pressure; EDS: excessive daytime sleepiness
CPAP pres (cmH,0) 8.1£1.9 9.742.1 < 0.0001
Nasal mask 94 (78.3%) 71 (76.3%) ns
Mod-Sev EDS 56 (46.6%) 26 (27.9%) =< 0.02 70
AHI: apnea hypopnea index; BMI: body mass index; CPAP: continuous positive air- s020%
way pressure; CPAP pres: effective CPAP pressure defined by titration. 60 _
50,8% 492%
. . . 50
to those who did not use CPAP (Figure 3). No differences were .
40,8%
found in terms of gender and AHI between these two groups. Prp E— S S
All patients had some type of medical coverage; 61 No-CPAP
(28.6%) had private health insurance and 152 (71.4%) had in- % eCaer o0
surance through their employment. Private insurance partially 2
covered CPAP treatment (50% of the cost) whereas, employers
insurance covered the total cost of CPAP treatment. When di- 10 1
viding the sample into those who had partial coverage and total o ~ p=0.001
coverage, we found that 59.2% of patients who had full cover- Private insurance Workers insurance
age for CPAP treatment initiated treatment versus 49.2% that Figure 4. Access to CPAP treatment among patients from private versus workers
initiated treatment with parda] coverage @:0.001) (Figure 4). health insurance. CPAP: continuous positive airway pressure.
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Finally, when patients under CPAP were asked about the
evolution of symptoms after treatment, moderate or great im-
provement were reported in 79.8% of patients for snoring, in
86.5% for sleepiness, in 92.5% for resting at night and in 87.4%
for cognitive performance.

DISCUSSION

Our results show that less than sixty percent of patients
with moderate to severe OSA were under CPAP treatment after
one year of indication and almost a third of the patients with
moderate to severe OSA had not accessed CPAP treatment at
all. These findings are consistent with two previous studies, one
from Canada and one from China, which showed that approxi-
mately 30% of OSA patients do not access CPAP treatment’*.
A third similar study from Mexico, revealed that 34.8% of pa-
tients did not access positive pressure therapy after indication™.
Other authors reported values between 72—-79% for continuing
use at 1 year, but the analyses were not performed on an “inten-
tion to treat” basis?**. Among patients under CPAP treat-
ment, 85.5% reported adequate compliance. It is worth noting
that this information was self-reported and may not accurately
reflect reality, as patients tend to overestimate the numbers of
hours of CPAP use®.

Approximately 15% of the patients in this sample initi-
ated and subsequently abandoned the treatment within one year
after the CPAP indication. These results are not surprising and
are consistent with previous work?*****_CPAP intolerance and
development of adverse effects were the main reasons for dis-
continuation of treatment. Additionally, a third of our sample
reported that they abandoned the treatment because they felt
better. From our perspective, this behavior is especially con-
cerning, since it could indicate some degree of denial or under-
estimation of the disorder or even, if they had become asymp-
tomatic, OSA with or without symptoms is also detrimental to
health®.

Our study differed significantly from previous stud-
ies evaluating CPAP compliance in two important ways. First,
we assessed compliance differently by calculating not only the
rate of use among patients who started CPAP therapy, but also
by determining the proportion of patients originally indicated
CPAP who, for different reasons, did not to initiate treatment.
Second, we evaluated long-term compliance, a minimum of one
year after initial diagnosis, not just a few months after indication.
We consider that these two aspects constitute key elements to
determine compliance with CPAP treatment in a real life sce-
nario.

In our study, patients that acceded and adhered to CPAP
treatment were older than the ones who did not. These findings

33:40-44. while other investi-

are consistent with previous studies
gators did not find association between age and adherence to
CPAP##25454% and some even reported an opposite correla-
tion**. Although the design of this study did not allow explot-
ing the causes of lower adherence in younger patients, there

are some potential explanations for these findings. For instance,
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the use of the device for sleeping may constitute a barrier in
younger patients with a more active social life; in other words,
the use of a CPAP device may be less disturbing for social life
of the elderly*. Additionally, retirement implies more hours
available for sleeping and less stressful life, compared to active
working age adults; in large cities, such as Buenos Aires, the
greater use of CPAP could be explained by more time to sleep.
At last, it can be speculated that our finding could be related to a
greater number and severity of cardiovascular comorbidities at
older ages, which would result in a greater incentive to comply
with treatment™.

Patients who were under CPAP had higher basal EDS
compared to those not on treatment. This finding was previ-
ously described?>**#464850 The most severely (higher degtee of
EDS) ill OSA patients are the ones who have additional motiva-
tion to obtain a unit, being more symptomatic may stimulate
patients to adhere to therapy as it affects their quality of life,
symptoms may increase awareness of severity and improvement
in symptoms with CPAP may reinforce the compliance to treat-
ment'"%% Conversely, other authors have failed to find associa-
tion between CPAP adherence and EDS severity*+?7:35:4044,

We did not find differences in OSA severity (AHI) be-
tween individuals who had access and adhered to CPAP, in con-
trast to what other studies have reported? 232404143 . Patients
who were not under CPAP treatment after 12-18 months of
treatment indication required higher CPAP pressure at titration
study. An explanation for this might be that higher CPAP pres-
sures may be more difficult to tolerate. It would be reasonable
to expect that increased pressure increases mouth leakage and
nasal symptoms, two factors associated with decreased compli-
ance. In the Pelletier-Fleury’s study, the patients treated with a
pressure of 12 cmH2O or greater were 2.3 times less compliant
than the patients treated with a lower pressure®.

Some studies comparing fixed versus intelligent CPAP
have shown greater adherence to treatment associated to a
lower mean CPAP pressures with the use of a self-adjusting
device®*'. Nevertheless, although some authors reported the

same finding** 847

, others found an inverse relationship®™*" or
found no association between effective CPAP pressure and ad-
herence??*3>35444951 These observations should be confirmed
in a larger cohort of patients. Undoubtedly, there are unknown
factors that may significantly affect both access and adherence to
CPAP, and it is probably that our ability to understand and con-
trol compliance is limited in the context of chronic treatments™.

Private insurance could be considered a proxy of a higher
socioeconomic status, but, in this population, private insurance
partially covered CPAP treatment (50% of the cost) meanwhile,
employers insurance covered the total cost of CPAP treatment.
Access to CPAP was lower in patients with partial medical cov-
erage compared to those with full coverage of therapy, a result
that may indirectly suggests that the cost of equipment may be a
barrier of access. Treatment coverage seems to be a particularly
important factor associated with access to CPAP. For example,
one Mexican study showed that treatment coverage was the

main limiting factor for access to CPAP?.
g
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In contrast, studies performed in the context of health
care systems, such as the ones in many European countries show
that access to CPAP treatment can be as high as over 95%%.
Even in the context of full CPAP treatment coverage, socioeco-
nomic status remains an important predictor of treatment, and
low socioeconomic status is associated with greater rejection to
treatment compared to individuals with higher socioeconomic
status®. Itis possible, as it has been highlighted before, that the
wide vatiability of published results may be a reflection and/ot
consequence of different criteria for patient selection, sample
size or statistical analysis of the data®.

Approximately 80% of patients under CPAP treatment
reported substantial improvements in snoring, sleepiness, rest-
ing at night and cognitive performance. On the other hand (and
unfortunately), we did not inquire about symptoms improve-
ment to those who were not being treated.

Our study has some limitations. First, we had no treat-
ment information about the patients who did not participate in
the survey, although the response rate was relatively high. A sec-
ond limitation is that this study was conducted in a private sleep
center, which provides assistance only to patients with some
type of medical coverage, so we did not recruit patients without
health coverage. In Argentina 30% of population does not have
medical coverage, and according to previous reports, access to
therapy could be even worse than our findings reflect™.

As an additional limitation, CPAP adherence was not
evaluated using objective measures and the reasons for poor ad-
herence relied on patients’ responses to our questions. Patients
tend to ovetrestimate compliance rate®, therefore, we could as-
sume that the situation should be worse. However, our main
objective was to evaluate access to CPAP in patients diagnosed
with OSA, including all those who did not initiate or discontinue
treatment and patients who, after being diagnosed and indicated
treatment in our sleep center, were followed by another physi-
cian. For this reason, we consider that the design and source
of information implemented were the most accessible and ap-
propriate for our purposes. Nevertheless, the lack of stringent
procedures to guarantee follow-up for these patients could have
influenced the low rate of access to treatment. On the other
hand, these results do show difficulties in accessing and adher-
ing to CPAP treatment that should not be ignored.

Our study has a number of strengths as well. To our
knowledge there are limited experiences in terms of access and
adherence to CPAP treatment in South America®>. This re-
search shows data from a sleep center in Buenos Aires, a city
with more than 15 million inhabitants and an under represented
location in terms of sleep epidemiology. Our data might also
reflect in some way, what many sleep clinics across Buenos Ai-
res or even in other Latin American cities experience. At last,
many previous studies have evaluated compliance over relatively

)23,24,40.43

brief periods of time (one to six months , whereas in our

study, the time of follow up was greater than one year.
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Additionally, as a remarkable aspect, our findings high-
light the importance of not only addressing adherence among
patient who had started CPAP treatment, but also evaluating
access to therapy after indication. We determined compliance
rates calculating not only how many hours patients use CPAP,
but also by determining the proportion of patients that were
originally indicated CPAP who were still using the device, in-
cluding those who did not initiate treatment or abandoned it
during the follow up period. This could be especially relevant in
regions with limited treatment coverage.

CONCLUSION

Compliance to CPAP is an important issue that may compro-
mise treatment effectiveness. In this study one third of patients treat-
ed in a private sleep center in Buenos Aires did not access CPAP and
an further 15% abandoned the treatment within the first year since
CPAP indication; approximately one half of our patients reported
being adherent to the treatment, coincidently with reports from other
countties. Patients who do not access CPAP treatment represent a
waste of scarce health resources that occurs when patients undergo
expensive diagnostic procedures and then do not receive the needed
treatment. Older age, greater sleepiness and full coverage of CPAP
were factors identified in those who accessed treatment and reported
being compliant compared to those were not.

Take home message

We need a more appropriate approach to reach the ma-
jority of patients who do not yet have a diagnosis and also those
who cannot access treatment, or who leave it after it has been
initiated. It should address very diverse factors ranging from
coverage to decreasing bureaucratic steps or paperwork for the
patients; from the development of new strategies that motivate
and well-predispose patients to the treatment as well as targeted
interventions for patients at risk of not initiating it.
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Acknowledgments

The authors wish to thank Carina Riboldi and Air Lig-
uide Argentina for their support in collecting the surveys. Ma-
terial has been reviewed by the Walter Reed Army Institute of
Reseatch. Thete is no objection to its presentation and/or pub-
lication. The opinions or assertions contained herein are the
private views of the author, and are not to be construed as of-
ficial, or as reflecting true views of the Department of the Army
or the Department of Defense. The investigators have adhered
to the policies for protection of human subjects as prescribed
in AR 70-25.



REFERENCES

1. Nogueira F, Nigro C, Cambursano H, Borsini E, Silio ], Avila J. [Practical
guidelines for the diagnosis and treatment of obstructive sleep apnea
syndrome]. Medicina (B Aires). 2013;73(4):349-62. [Article in Spanish].

2. Duran J, Esnaola S, Rubio R, Iztueta A. Obstructive sleep apnea-hypopnea
and related clinical features in a population-based sample of subjects
aged 30 to 70 yr. Am ] Respir Crit Care Med. 2001;163(3 Pt 1):685-9.

3. Grupo Espafiol de Suefio. Consenso Nacional sobre el sindrome de ap-
neas-hipopneas del suefio. Arch Bronconeumol. 2005;41(Suppl 4):3-110.

4. Young T, Peppard P, Palta M, Hla KM, Finn I, Morgan B, et al. Population-
based study of sleep-disordered breathing as a risk factor for hyperten-
sion. Arch Intern Med. 1997;157(15):1746-52.

5. Peppard PE, Young T, Palta M, Skatrud J. Prospective study of the associa-
tion between sleep-disordered breathing and hypertension. N Engl | Med
2000;342(19):1378-84.

6. Mehra R, Benjamin EJ, Shahar E, Gottlieb D, Nawabit R, Kirchner H, et
al.; Sleep Heart Health Study. Association of nocturnal arrhythmias with
sleep-disordered breathing: The Sleep Heart Health Study. Am J Respir
Crit Care Med. 2006;173(8):910-6.

7. Harbison J, O’Reilly P, McNicholas WT. Cardiac rhythm disturbances in
the obstructive sleep apnea syndrome: effects of nasal continuous posi-
tive airway pressure therapy. Chest. 2000;118(3):591-5.

8. Wang H, Parker JD, Newton GE, Floras |S, Mak S, Chiu KL, et al. Influ-
ence of obstructive sleep apnea on mortality in patients with heart fail-
ure. ] Am Coll Cardiol. 2007;49(15):1625-31.

9. Peker Y, Kraiczi H, Hedner J, Léth S, Johansson A, Bende M. An in-
dependent association between obstructive sleep apnoea and coronary
artery disease. Eur Respir J. 1999;14(1):179-84.

10. Artz M, Young T, Finn L, Skatrud JB, Bradley TD. Association of sleep-
disordered breathing and the occurrence of stroke. Am J Respir Crit Care
Med. 2005;172(11):1447-51.

. George CE Sleep apnea, alertness and motor vehicle crashes. Am | Respir
Crit Care Med. 2007;176(10):954-6.

12. Coughlin SR, Mawdsley L, Mugarza JA, Calverley PM, Wilding JP. Ob-
structive sleep apnoea is independently associated with an increased
prevalence of metabolic syndrome. Eur Heart J. 2004;25(9):735-41.

13. Kono M, Tatsumi K, Saibara T, Nakamura A, Tanabe N, Takiguchi Y, et
al. Obstructive sleep apnea syndrome is associated with some compo-
nents of metabolic syndrome. Chest. 2007;131(5):1387-92.

14. Young T, Palta M, Dempsey ], Skatrud ], Weber S, Badr S. The occurrence
of sleep-disordered breathing among middle-aged adults. N Engl ] Med.
1993;328(17):1230-5.

15. Arnardottir E, Bjornsdottir E, Olafsdottir K, Benediktsdottir B, Gislason
T. Obstructive sleep apnoea in the general population: highly prevalent
but minimal symptoms. Eur Respir J. 2016;47(1):194-202.

16. Tufik S, Santos-Silva R, Taddei JA, Azeredo Bittencourt L. Obstructive
Sleep Apnea Syndrome in the Sao Paulo Epidemiologic Sleep Study.
Sleep Med. 2010;11(5):441-6.

17. Heinzer R, Vat S, Marques-Vidal P, Marti-Soler H, Andries D, Tobback N,
et al. Prevalence of sleep-disordered breathing in the general population:
the HypnolLaus study. Lancet Respir Med. 2015;3(4):310-8.

18. Giles TL, Lasserson TJ, Smith BH, White ], Wright ], Cates CJ. Con-
tinuous positive airways pressure for obstructive sleep apnoea in adults.
Cochrane Database Syst Rev. 2006;(3):CD001106.

19. Fleetham J, Ayas N, Bradley D, Ferguson K, Fitzpatrick M, George C,
et al.; CTS Sleep Disordered Breathing Committee. Canadian Thoracic
Society guidelines: diagnosis and treatment of sleep disordered breathing
in adults. Can Respir J. 2006;13(7):387-92.

20. White J, Cates C, Wright J. Continuous positive airways pressure for ob-

structive sleep apnoea. Cochrane Database Syst Rev. 2002;(2):CD001106.

. Loube DI, Gay PC, Strohl KP, Pack Al, White DP, Collop NA. Indica-
tions for positive airway pressure treatment of adult obstructive sleep
apnea patients: a consensus statement. Chest. 1999;115(3):863-6.

22. Kribbs NB, Pack Al, Kline LR, Smith PL, Schwartz AR, Schubert NM,
et al. Objective measurement of patterns of nasal CPAP use by patients
with obstructive sleep apnea. Am Rev Respir Dis. 1993;147(4):887-95.

23. Weaver TE, Kribbs NB, Pack Al, Kline LR, Chugh DK, Maislin G, et
al. Night-to-night variability in CPAP use over the first three months of
treatment. Sleep. 1997:20(4):278-83.

24. Pépin JL, Krieger ], Rodenstein D, Cornette A, Sforza E, Delguste P, et
al. Effective compliance during the first 3 months of continuous positive
airway pressure. A European prospective study of 121 patients. Am ]
Respir Crit Care Med. 1999;160(4):1124-9.

. Haniffa M, Lasserson T], Smith I. Interventions to improve compliance
with continuous positive airway pressure for obstructive sleep apnoea.
Cochrane Database Syst Rev. 2004;(4):CD003531.

1

N

2

—_

2

w

Nogueira, et al.

26. Meurice JC, Ingrand P, Portier F, Arnulf I, Rakotonanahari D, Fournier E,
et al; ANTADIR Working Group “PPC”, CMTS ANTADIR. A multi-
centre trial of education strategies at CPAP induction in the treatment of
severe sleep apnoea-hypopnoea syndrome. Sleep Med. 2007;8(1):37-42.

27. Nogueira F, De Luca M, Simonelli G, Vera D, Vera S, Rey R. [What hap-
pens with patients after they have been diagnosed sleep apnea?]. Rev At-
gent Med Respir. 2007;2:41-7. [Article in Spanish].

28. Sleep-related breathing disorders in adults: recommendations for syn-
drome definition and measurement techniques in clinical research. The
Report of an American Academy of Sleep Medicine Task Force. Sleep.
1999;22(5):667-89.

29. Berry RB, Brooks R, Gamaldo CE, Harding SM, Marcus CL, Vaughn BV
et al, for the American Academy of Sleep Medicine. The AASM Manual
for the Scoring of Sleep and Associated Events: Rules, Terminology and
Technical Specifications, Version 2.0. 2012 [cited 2018 Feb 19]. Available
from: www.aasmnet.org

30. Gay P, Weaver T, Loube D, Iber C; Positive Airway Pressure Task Force;
Standards of Practice Committee; American Academy of Sleep Medi-
cine. Evaluation of Positive Airway Pressure Treatment for Sleep Related
Breathing Disorders in Adults. Sleep. 2006;29(3):381-401.

31. Morgenthaler TI, Aurora RN, Brown T, Zak R, Alessi C, Boehlecke B,
et al.; Standards of Practice Committee of the AASM; American Acad-
emy of Sleep Medicine. Practice Parameters for the Use of Autotitrating
Continuous Positive Airway Pressure Devices for Titrating Pressures and
Treating Adult Patients with Obstructive Sleep Apnea Syndrome: An Up-
date for 2007. An American Academy of Sleep Medicine report. Sleep.
2008;31(1):141-7.

32. Wolkove N, Baltzan M, Kamel H, Dabrusin R, Palayew M. Long-term
compliance with continuous positive airway pressure in patients with ob-
structive sleep apnea. Can Respir ]. 2008;15(7):365-9.

33. Santin M |, Jorquera A J, Jordan J, Bajut F, Masalan A P, Mesa LT, et al. [Long-
term continuous positive airway pressure (CPAP) use in obstructive sleep ap-
nea]. Rev Med Chile. 2007;135(7):855-61. [Article in Spanish].

34. Wang Y, Gao W, Sun M, Chen B. Adherence to CPAP in patients
with obstructive sleep apnea in a Chinese population. Respir Care.
2012;57(2):238-43.

35. Torre Bouscoulet L, Lopez Escircega E, Castorena Maldonado A,
Vazquez Garcia JC, Meza Vargas MS, Pérez-Padilla R. [Continuous posi-
tive airway pressute used by adults with obstructive sleep apneas after
prescription in a public referral hospital in Mexico city]. Arch Bron-
coneumol. 2007;43(1):16-21. [Article in Spanish].

36. Pieters T, Collard P, Aubert G, Dury M, Delguste P, Rodenstein DO.
Acceptance and long-term compliance with nCPAP in patients with ob-
structive sleep apnoea syndrome. Eur Respir J. 1996;9(5):939-44.

37. Krieger J, Kurtz D, Petiau C, Sforza E, Trautmann D. Long-term compli-
ance with CPAP therapy in obstructive sleep apnea patients and in snor-
ers. Sleep. 1996;19(9 Suppl):S136-43.

38. McArdle N, Devereux G, Heidarnejad H, Engleman HM, Mackay TW,
Douglas NJ. Long-term use of CPAP therapy for sleep apnea/hypopnea
syndrome. Am | Respir Crit Care Med. 1999;159(4 Pt 1):1108-14.

39. Young T, Finn L, Peppard PE, Szklo-Coxe M, Austin D, Nieto FJ, et al.
Sleep disordered breathing and mortality: eighteen-year follow-up of the
Wisconsin sleep cohort. Sleep. 2008;31(8):1071-8.

40. Budhiraja R, Parthasarathy S, Drake CL, Roth T, Sharief I, Budhiraja P,
et al. Early CPAP use identifies subsequent adherence to CPAP therapy.
Sleep. 2007;30(3):320-4.

41. Elkhouli O, Wolkove N, Baltzan M. Predictors of continuous positive
airway pressure (CPAP) compliance and satisfaction after split-night pro-
tocol. Chest. 2005;128(4 Suppl):222S.

42. Simon-Tuval T, Reuveni H, Greenberg-Dotan S, Oksenberg A, Tal A,
Tarasiuk A. Low socioeconomic status is a risk factor for CPAP ac-
ceptance among adult OSAS patients requiring treatment. Sleep.
2009;32(4):545-52.

43. Sin D, Mayers I, Man G, Pawluk L. Long-term compliance rates to con-
tinuous positive airway pressure in obstructive sleep apnea: a population-
based study. Chest. 2002;121(2):430-5.

44. Amfilochiou A, Tsara V, Kolilekas L, Gizopoulou E, Maniou C, Bouros
D, et al. Determinants of continuous positive airway pressure compli-
ance in a group of Greek patients with obstructive sleep apnea. Eur ]
Intern Med. 2009;20(6):645-50.

45. Chai-Coetzer CL, Luo YM, Antic NA, Zhang XI., Chen BY, He QY, et
al. Predictors of long-term adherence to continuous positive airway pres-
sure therapy in patients with obstructive sleep apnea and cardiovascular
disease in the SAVE study. Sleep 2013;36(12):1929-37.

. Wild MR, Engleman HM, Douglas NJ, Espie CA. Can psychological fac-
tors help us to determine adherence to CPAP? A prospective study. Eur
Respir J. 2004;24(3):461-5.

~
>

Sleep Sci. 2018;11(3):174-182

181



Access to CPAP treatment

47.

48.

49.

50.

51.

Sucena M, Liistto G, Aubert G, Rodenstein D, Pieters T. Continuous
positive airway pressure treatment for sleep apnoea: compliance increases
with time in continuing users. Eur Respir J. 2006;27(4):761-6.
Pelletier-Fleury N, Rakotonanahary D, Fleury B. The age and other fac-
tors in the evaluation of compliance with nasal continuous positive air-
way pressure for obstructive sleep apnea syndrome. A Cox’s proportional
hazard analysis. Sleep Med. 2001;2(3):225-32.

Waldhorn RE, Herrick TW, Nguyen MC, O’Donnell AE, Sodero ], Po-
tolicchio SJ. Long-term compliance with nasal continuous positive airway
pressure therapy of obstructive sleep apnea. Chest. 1990;97(1):33-8.
Engleman HM, Asgari-Jithandeh N, McLeod AL, Ramsay CF, Deary 1J,
Douglas NJ. Self-reported use of CPAP and benefits of CPAP therapy: a
patient survey. Chest. 1996;109(6):1470-6.

Meslier N, Lebrun T, Grillier-Lanoir V, Rolland N, Henderick C, Sailly ],
et al. A French survey of 3,225 patients treated with CPAP for obstruc-
tive sleep apnoea: benefits, tolerance, compliance and quality of life. Eur
Respir J. 1998;12(1):185-92.

Sleep Sci. 2018;11(3):174-182

52.

53.

54.

55.

Popescu G, Latham M, Allgar V, Elliott MW. Continuous positive ait-
way pressure for sleep apnoea/hypopnoea syndrome: usefulness of a
2 week trial to identify factors associated with long term use. Thorax.
2001;56(9):727-33.

Hudgel DW, Fung C. A long-term randomized, cross-over comparison
of auto-titrating and standard nasal continuous airway pressure. Sleep.
2000;23(5):645-8.

Massie CA, McArdle N, Hart RW, Schmidt-Nowara WW, Lankford
A, Hudgel DW; et al. Comparison between automatic and fixed posi-
tive airway pressure therapy in the home. Am J Respir Crit Care Med.
2003;167(1):20-3.

Pan American Health Organization. El sistema de salud argentino y su
trayectoria de largo plazo: logros alcanzados y desafios futuros. PAHO;
2011 [cited 2018 Feb 19]. Available from: https://www.paho.org/arg/
index.phproption=com_content&view=article&id=860:¢el-sistema-
salud-argentino-trayectoria-largo-plazo-logros-alcanzados-desafios-
futuros&Iltemid=225



	_Hlk519933373

