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Abstract

Introduction Obstructive Sleep Apnea Syndrome (OSAS) is a respiratory disorder characterized by repeated episodes of
partial or complete airway obstruction. Continuous Positive Airway Pressure therapy (CPAP) is effective in improving sleep
quality and daytime sleepiness. The aim of the study was to evaluate therapeutic adherence in a sample of patients with
OSAS from the Pneumology ward of the “Cardinal Massaia” Hospital in Asti.

Materials and methods A sample of 221 patients with OSAS were collected and retrospectively analyzed from January 2019
to December 2021. Ventilation hours during device titration (T1), possible second titration (T2) and one-year control (T3)
were considered. The use of the CPAP device equal to or greater than 4 h/night was considered as therapeutic adherence.
Age, gender, severity of OSAS, smoking, interface used and Epworth Sleepiness Scale (ESS) score were considered.
Results The analysis data showed that the percentage of adhesion during T1 was 84%. Only 9% needed T2, with 84% adher-
ence. At T3 the adherence was 86%. Correlation studies showed that only smoking had a positive correlation with adherence,
while OSAS severity, gender, ESS score, interface used and age had no statistically significant correlation.

Conclusion It was important to understand that OSAS is a disease with prolonged treatment, which affects the life of the
person and his family. Therefore, the concept of assistance network was born, which sees the healthcare operators, the person
and his family as the main actors involved in a care process.
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Introduction for the development of OSAS may be obesity [2] and ciga-

rette smoking. The main parameter used for the classifica-

Obstructive Sleep Apnea Syndrome (OSAS) is a respira-
tory disorder characterized by repeated episodes of partial
or complete airway obstruction, related to hypoxemia and
oxyhemoglobin desaturations. OSAS can determine the
fragmentation of night rest with daytime sleepiness, mood
alterations, neurobehavioral performance and consequent
reduction in quality of life [1]. The respiratory effort, result-
ing from OSAS, can aggravate any comorbidities such as
ischemic heart disease, respiratory insufficiency, cardiac
arrhythmias and arterial hypertension. The main risk factors
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tion of OSAS is the number of apnea episodes occurring in
one hour (AHI). Other parameters, which can be taken into
consideration, are the desaturation time below 90% (T90)
and the number of events in which there is a decrease in
oximetry equal to 4%, compared to the baseline of the sub-
ject (ODI).

Continuous Positive Airway Pressure therapy (CPAP) is
the treatment of first choice as it is effective in improving
sleep quality and excessive daytime sleepiness, which is the
main cause of road accidents [1]. The continued use of CPAP
treatment would, also, allows to reduce long-term cardio-
vascular accidents [3] and total mortality. From the moment
the patient accepts the treatment, the educational process
begins, with the involvement of a possible caregiver. This
path takes place in four phases: training planning, train-
ing, titration and prescription. In the initial phase, all the
conditions necessary for training are evaluated, such as, for
example, the availability of the CPAP, the planning of the
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day, the place and the opening of the medical record. During
the training, the healthcare professional provides informa-
tion relating to the operation of the device and selects the
appropriate interface, simulating a situation of night rest.
Titration is the process of defining the pressure parameters
that allow the correction of sleep apnea. It begins during
the training phase, under the supervision of highly skilled
nursing staff, who manually sets the pressures of the CPAP
device, based on the patient’s parameters. In anticipation of
home use, the titration continues with the automatic regula-
tion, by the device, of the pressure, based on the patient’s
needs during the night (APAP). The data are collected seven
days after the start of treatment and if critical issues emerge,
a new titration is scheduled.

The main reasons for discontinuation of CPAP treatment
may be sinusitis, congestion, nasal dryness and lack of sub-
jective perception of improvements [4].

The aim of the study was to evaluate therapeutic adher-
ence in a sample of patients diagnosed with OSAS, taken
in charge by the Pneumology clinic of the “Cardinal Mas-
saia” hospital in Asti. The adherence values obtained will
be correlated with the variables of the enrolled subjects to
understand any significant relationships.

Materials and methods

With a retrospective cohort study design, it was analysed the
clinical documentation of a convenience sample made up of
221 patients with a diagnosis of OSAS, on CPAP treatment
and taken in charge by the Pneumology unit of the “Car-
dinal Massaia” hospital in Asti. Each subject underwent a
maximum of 3 checks: titration of the CPAP device (T1),
a possible second titration (T2) and subsequent check after
one year (T3). The reference period for data collection was
between January 2019 and December 2021.

In CPAP training, patients are instructed by healthcare
personnel to assume the lateral position while using the
device at night. During the three checks (T1, T2 and T3), the
evaluation of the therapeutic efficacy of CPAP was based on
the report data of the device, which includes residual AHI,
flow curves and hours of use, but there was no feedback on
the position assumed by the patient. Only in doubtful cases,
further evaluation is performed, through cardiorespiratory
monitoring.

The findings came from paper medical records and from
the D-Shop® software database in use in the facility. For
the purposes of the analysis, the hours of ventilation dur-
ing the three periods (T1, T2, T3) were considered. The use
of the CPAP device with a value equal to or greater than
4 h/night was considered as therapeutic adherence (<4 h/
night=therapeutic non-adherence). The Gold Standard of
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hours of positive pressure therapy was identified from the
scientific literature [5—7]. Additional data taken into consid-
eration, in order to study the link between the sample vari-
ables and therapeutic adherence, were age, gender, severity
of OSAS, smoking habit, the interface used and the score of
the Epworth Sleepiness Scale (ESS). The ESS scale evalu-
ates the daytime sleepiness index perceived by the subject.
It consists of § items in which a score is assigned from 0
(=1 never fall asleep) to 3 (=1 have a high probability of
falling asleep). A total score between 0 and 10 indicates nor-
mal daytime sleepiness, while 11 to 14 is mild, 15 to 17 is
moderate and 18 to 24 is severe. The tool has been validated
at the Italian level [8].

For the study of the data, descriptive statistical methods
were used, such as mean, standard deviation and range, cal-
culated with the use of the Microsoft Office Excel® soft-
ware. The correlation was analyzed using the Chi-square
(X?) test with a significance level of 95%. The data were
collected by the researcher, with the prior consent of the
patients and processed for statistical purposes only, guaran-
teeing anonymity.

Results

The sample analyzed consisted of 221 patients with an aver-
age age of 66 years, of which the most representative clus-
ter was between 66 and 75 years. The other representative
percentage was determined by the class between 56 and 66
years of age, 22% were over 76 years of age, more than 10%
were between 46 and 55 years of age and finally only a small
fraction were between 30 and 45 years of age. The sample
consisted mostly of males. As concerns smoking habits, the
majority of the sample declared they were non-smokers, a
high percentage were former smokers, just under 20% were
active smokers and in a small percentage it was not pos-
sible to detect any smoking habits (Table 1). With reference
to the severity of OSAS, just over half of the sample was
affected by severe OSAS, 38% by moderate OSAS and a
low percentage was affected by mild OSAS. In the data
analysis, ESS was also considered and it was found that the
most prevalent cluster was the one that had a normal level
of daytime sleepiness, 12% had mild, while moderate and
severe sleepiness percentage were low. In 7% of the sample,
ESS could not be detected. Just over half of the sample had
used the nasal interface and remaining part used the oro-
nasal interface (Table 2). During device titration (T1), the
average hours of ventilation was 5,57 h/night and the adher-
ence rate was 84%. Only 9% required a second titration
(T2), the average hours of ventilation and adherence rate
are almost the same as those found in T1. At the one-year
follow-up (T3), the average CPAP hours had decreased, as
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Table 1 Socio-demographic characteristics of the 221 patients in the
study

Age
X (+SD; range)
66 (+11,28;31-90)
N (%)
30-45 9 (4%)
46-55 31 (14%)
5665 53 (24%)
6675 79 (36%)
76 + 49 (22%)
Sex
Male 157 (71%)
Female 64 (29%)
Smoking habit
Non-smoking people 88 (40%)
Active smokers 42 (19%)
Former smokers 82 (37%)
Undetectable 9 (4%)

Data are presented as N (%)

Table 2 Clinical characteristics of the 221 patients in the study
Severity of OSAS

N (%)
Mild 11 (5%)
Moderate 84 (38%)
Severe 126 (57%)
Epworth Sleepiness Scale

range

0-19

N (%)
Normal 168 (76%)
Mild 27 (12%)
Moderate 7 (3%)
Severe 4 (2%)
Unknown daytime sleepiness 15 (7%)
Interface used
Nasal mask 122 (55%)
Oronasal mask 99 (45%)

OSAS =Obstructive Sleep Apnea Syndrome. Data are presented as
N (%)

they were about 5,08 h/night, while the adherence rate had
increased, as it had achieved the outstanding result of 86%.
In particular, in the previous controls (T1 and T2) there were
186 adherents, while at T3 there were 190, so there was an
increase of 4 patients (Table 3). From the correlation analy-
sis between the sample variables and the hours of positive
pressure therapy, it emerged that the severity of OSAS, gen-
der, ESS score, the type of interface and age had no sta-
tistically significant correlation with therapeutic adherence.
The smoking habit variable, on the other hand, showed a
positive correlation with the hours of ventilation (Table 4).
The comparison of the ventilation hours between T1 and
T3 revealed a difference between the patients adhering to

Table 3 Sample adhesion (n=221)
Adherence during titration (T1)

X (+SD; range)
5,57 (+2:0-10,5)

N (%)
Non adherents 35 (16%)
Adherents 186 (84%)

Possible second titration (T2)
X (+ SD; range)
5,58 (£1,62;2-10,54)

N (%)
Non adherents 35 (16%)
Adherents 186 (84%)

Adherence after one year (T3)
X (+ SD; range)
5,08 (+1,86; 0-10)

N (%)
Non adherents 31 (14%)
Adherents 190 (86%)

Data are presented as N (%)

Table 4 Association between characteristics of the 221 patients in the
study and continuous positive airway pressure (CPAP) adherence

Variable p-value (alpha=0.005)
Severity of OSAS 0,52
Sex 0,42
ESS score 0,21
Interface 0,75
Age 0,09
Smoking habit 0,04

OSAS =Obstructive Sleep Apnea Syndrome, ESS =Epworth Sleepi-
ness Scale

The correlation was analyzed using the Chi-square (X?) test with a
significance level of 95%

the treatment which increased by 2% and the non-compliant
patients which decreased by the same amount.

Discussion

From the analysis of the data, it emerged that almost all of
the sample was adhering to the nocturnal CPAP treatment.
The correlation study between the variables related to the
enrolled patients showed that these had no link with treat-
ment compliance, except for smoking habit. With regard to
these relationships, the literature provides conflicting opin-
ions, in fact some authors reported results comparable to
those investigated in the present work [6, 7, 9], while others
found significant relationships between the characteristics
of the sample and adherence to the treatment [1, 5, 6, 9, 10].

From the literature it emerges that the greatest compli-
ance is obtained from patients with the most severe OSAS
level [1, 5, 9, 11, 12]. Even if a significant relationship
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between these two parameters was absent in the study con-
ducted, in agreement with other studies which highlighted
this weak relationship, [7, 13] it is plausible to state that
at the stage of greater severity, the patient’s need for sup-
portive treatment also increases. This also leads, indirectly,
to greater therapeutic adherence. Furthermore, the results
obtained could be different from the literature, due to the
different sample numbers, the case mix of enrolled patients
and the timing of the duration of the studies [1, 5, 9]. Above
all this last variable can influence the person’s prospects for
recovery, in fact, if the treatment is planned for a limited
period of time, the person will be more predisposed to the
use of the device. In the event that the therapeutic treatment
becomes an extremely prolonged or even chronic condi-
tion, it is plausible to state that it will probably decrease the
adherence of the person. For these reasons, it is difficult to
establish whether the severity of OSAS is always a predictor
of compliance.

The literature showed that the use of the CPAP device
for a time equal to or greater than 4 h/night for at least 70%
of the nights produced positive results in terms of improve-
ment of OSAS and associated daytime symptoms [5—7]. At
the same time, however, other studies had set, as a minimum
hours of adherence, a higher time [10] and this may have
influenced the adherence results obtained by the authors.
This disparity can also be attributed to the subjective char-
acteristics of each patient; in fact, some people may get opti-
mal results even using CPAP for a shorter time [14].

The age variable taken individually does not seem to
influence therapeutic adherence, even if the literature
results are often different from each other [4, 9, 12, 15-17].
It should be noted, however, that if compared in the light
of other characteristics of the sample (such as gender) it
acquires a different meaning [18]. However, it is possible
to state that age influences adherence results and that this
depends on the physiological mechanisms of aging and on
any co-morbidities. It should be considered that the average
age of the analyzed sample is higher than that found by the
other authors.

The literature showed that the use of nocturnal CPAP
seemed to produce significant improvements in daytime
sleepiness. This is plausible, since the continuous and pro-
longed use of the device, during the night hours, allows to
reduce the events of OSAS. This guarantees the improve-
ment of the quality of sleep and, consequently, also reduces
daytime sleepiness, favoring the use of CPAP support by
patients [19]. All nocturnal and diurnal benefits are detect-
able early (for example during training and titration) and
these may affect long-term adherence [1]. Similarly, noctur-
nal CPAP is certainly able to affect the patient’s sleep pat-
tern, due to device noise and interface usage.
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The estimated average hours of rest for an adult are
around 8, but this value tends to decrease with advanc-
ing age. If, for a young individual, applying an average of
device usage less than hours of night rest can be an effective
strategy, for an elderly person an estimate of the hours of
sleep should be carried out. If disturbances such as nocturia
and the use of diuretics in evening therapy are associated
with insomnia, the average value of night rest undergoes a
further reduction. Healthcare professionals must, therefore,
consider these aspects in the pharmacology prescription. On
the contrary, it can be argued that in the elderly, the reduc-
tion or loss of hearing and the use of drugs to treat insomnia
[6, 20] can favour the use of CPAP support, as sensory per-
ception is reduced.

In the literature, the relationship between adherence and
smoking habit is inconstant, in fact, it is likely to hypoth-
esize that smokers may accept the treatment, as they are
accustomed to iatrogenic stimuli or they may refuse it as
they are not inclined to follow the instructions of the health
personnel [19, 21-23].

Another factor that could affect therapeutic adherence,
although this was not found in this study, is the choice
of interface to be used for CPAP. This is, in fact, able to
cause effects such as claustrophobia, sinusitis, congestion
and nasal dryness, resulting in less use by the patient. It is
important that healthcare professionals collaborate with the
person in order to carefully choose the most suitable inter-
face, in terms of comfort and therapeutic efficacy [24]. The
discomfort that nasal masks often produce can be treated by
replacing them with oronasal ones. The nasal masks, how-
ever, are not prescribable to subjects who at night breathe
mainly with the mouth and, for this reason, it is preferable
to use oronasal interfaces, which encourage less the open-
ing of the mouth. The disadvantages of these masks lie in a
high number of leaks [25] and the need for higher pressure.
To reduce the side effects caused by the masks it is also pos-
sible to use air humidification, in order to reduce the dryness
of the mucous membranes. The person will also be informed
that the symptoms of discomfort often cease with continu-
ous use of the device [7]. Social support with involvement
of the caregiver is also important for these patients [6]. They
must actively participate in the entire training and educa-
tion process, also because they can be a spectator of the
improvement of OSAS symptoms, especially during the
night hours [26].

Most of the literature was uniform on the non-incidence
of gender [9, 15], although some studies claimed the oppo-
site [5, 10], as they highlighted distinctions between male
and female gender, even if the reasons for these differences
were scarce and relatively weak.

From the data analyzed and from the literature study,
it is possible to state that taking charge of these patients
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should happen with a case management model. The edu-
cational process that concerns these patients consists in
making them understand the advantages of using the device
and the interface, justifying the benefits for the quality of
life [6]. Training, as suggested by some authors, must take
place in a supportive way and in suitable settings, such
as Pneumology clinics. In these realities, the nursing staff
with advanced skills has a significant impact on therapeutic
adherence [27, 28]. In Italy, no post-basic academic train-
ing or certification is required for the care of this type of
patient. The management of the OSAS and the use of CPAP
devices by healthcare personnel is acquired through specific
training courses that include not only technical skills but
also educational and relational management. Experience
and the support of expert personnel also play an important
role in building the background of knowledge useful for tak-
ing care of the person. The same professionals who work in
contact with OSAS patients are instructors of courses for
the use of CPAP. The skills achieved with the training are
not limited to the acquisition of technical ability, but also
relational management useful not only for the person but
also for a possible caregiver.

In OSAS patients, the entire period preceding the final
prescription of CPAP treatment is fundamental, since if an
optimal adaptation of the patient is achieved (in terms of
ventilator pressure values, adequate use of the device and
interface comfort), they will immediately get positive feed-
back. If the patient perceives an improvement in nocturnal
and daytime symptoms, he will be more inclined to use the
device, even in the long term. The good therapeutic adher-
ence result of the study conducted (86%) is probably also
related to Primary Nursing (PN) applied to treated patients.
This care model places the person at the center of the care
process. The fundamental aspect of the PN is that the
responsibility for the care of the patient belongs to a single
professional defined as the referent (primary). The Primary
has the responsibility and discretion to inform other profes-
sionals about everything related to the patient, verifying the
adequacy of the services provided [29].

In fact, healthcare personnel do not exhaust their compe-
tence in the mere training phase, but involve the caregiver
early by educating him about patient monitoring during the
first use of CPAP support. The comfort of the interface, the
improvement of sleep quality and daytime sleepiness are
also evaluated. If negative feedback emerges, deriving from
the download of data or relating to the patient’s experience,
the treatment plan is immediately reformulated. In the con-
text examined, remote monitoring of the ventilation param-
eters is also in use, which allows for timely intervention,
reducing the time elapsed between one check and another.

Our study had some limitations. Firstly, the retrospective
study did not allow to obtain the advantages of a prospective

study, which would have allowed to evaluate a possible attri-
tion rate. In addition, the panel of researchers compared the
sample variables with adherence alone. It could also have
been exhaustive to consider patients who had discontinued
treatment. A further limitation was that the study of the vari-
ables was not supported by sufficient literature.

Conclusions

In the survey conducted it was possible to demonstrate how
a model of personalized patient taking charge can improve
compliance with CPAP treatment. The relational skills play
a fundamental role as they influence the perception of the
subject and, consequently, also the adherence to the treat-
ment. It was important to understand that OSAS is a dis-
ease with prolonged treatment, which affects the life of the
person and his family. Therefore, the concept of assistance
network was born, which sees the healthcare operators, the
person and his family as the main actors involved in a care
process.

The literature supporting what was claimed in the study
allows us to say that the variables related to the patient
are not able to influence treatment compliance in a certain
way. Further studies would be needed to confirm what was
obtained from the data examined.
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