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Objective: In 2010, a questionnaire-based study on obstructive sleep apnea (OSA) management in Europe
identified differences regarding reimbursement, sleep specialist qualification, and titration procedures.
Now, 10 years later, a follow-up study was conducted as part of the ESADA (European Sleep Apnea
Database) network to explore the development of OSA management over time.
Methods: The 2010 questionnaire including questions on sleep diagnostic, reimbursement, treatment,
and certification was updated with questions on telemedicine and distributed to European Sleep Centers
to reflect European OSA management practice.
Results: 26 countries (36 sleep centers) participated, representing 20 ESADA and 6 non-ESADA countries.
All 21 countries from the 2010 survey participated. In 2010, OSA diagnostic procedures were performed
mainly by specialized physicians (86%), whereas now mainly by certified sleep specialists and specialized
physicians (69%). Treatment and titration procedures are currently quite homogenous, with a strong
trend towards more Autotitrating Positive Airway Pressure treatment (in hospital 73%, at home 62%).
From 2010 to 2020, home sleep apnea testing use increased (76%e89%) and polysomnography as sole
diagnostic procedure decreased (24%e12%). Availability of a sleep specialist qualification increased (52%
e65%) as well as the number of certified polysomnography scorers (certified physicians: 36%e79%;
certified technicians: 20%e62%). Telemedicine, not surveyed in 2010, is now in 2020 used in diagnostics
(8%), treatment (50%), and follow-up (73%).
Conclusion: In the past decade, formal qualification of sleep center personnel increased, OSA diagnostic
and treatment procedures shifted towards a more automatic approach, and telemedicine became more
prominent.

© 2022 Elsevier B.V. All rights reserved.
1. Introduction

Practical guidelines for the management of obstructive sleep
apnea (OSA) have been established worldwide [1e3]. Ten years ago,
we examined the diversity of clinical practice in Europe for the first
time by including the members of a European network (the former
COST Action B26 Group) [4]. Worldwide, more than 900 million
adults exhibit an increased apnea-hypopnea index (AHI) level, and
more than 400 million suffer from at least a moderate degree of
OSA severity (AHI> 15 events/h) [5]. Also, the past two decades
have shown a strong increase of OSA prevalence by 14e55%
depending on age subgroup with the rising trend still continuing
[6]. However, only around 20% of those affected have been recog-
nized, diagnosed, and treated to date [7e10].

Sleep medicine has been further established and recognized in
the past 10 years. This is also shown by the fact that sleep-related
diseases may receive a separate chapter in the new ICD-11 (Inter-
national Classification of Diseases 11th Revision) [11]. However, the
initial expansion in sleep laboratories and sleep centers seems to be
over, at least in Europe, which stands in contradiction to the
growing need.While sleepmedical care still seems to be secured by
the established structures, the gap between the increasing need
and existing structures is still widening [12e14]. There is a lack of
sleep medicine specialists, new outpatient structures, and new
billing models with the sponsoring institutions. Approaches to
solve these problems include the establishment and expansion of
home sleep apnea testing (HSAT) [15] and telemedicine-based
technologies in the diagnosis and treatment of OSA [16,17]. Tele-
medicine found its way into sleep medicine around 10 years ago
[18e20]. One of the very first approaches as early as 1994 used a
telephone circuit and a computer-controlled support system to
65
improve OSA treatment by improving lifestyle through tele-
guidance on nutrition and exercise [21].

The aim of the present survey was to determine how manage-
ment of OSA has changed due to increasing demand and availability
of new technologies, e.g. telemedicine-based technologies, within
the past 10 years. We contacted the original European sleep centers
that participated in the 2010 survey but also included some new
sleep centers that were previously not involved. Questions about
diagnostics, scoring, reimbursement, treatment, and certification
were reissued and the questionnaire was supplemented with
questions about telemedicine.

2. Methods

2.1. Questionnaire

The main core of the 2010 questionnaire was used again but with
a few additional updated questions [4]. The questionnaire included
questions on diagnostics, reimbursement, scoring, treatment, and
sleep certification/qualification (Supplementary Fig. 1). We added
new questions about the use of telemedicine in diagnostics, initia-
tion of therapy, and follow-up. The first part of the questionnaire
(Questionnaire e Part I) contains questions about diagnostic and
therapeutic management of OSA. The second part of the question-
naire (Questionnaire e Part II) contains technical questions about
handling and evaluation of diagnostics and therapy.

2.2. Procedures and participants

The survey took place from September 2019 until July 2020 and
focused on the time before the COVID-19 period. We used the same
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procedure as in 2010: The English version of the questionnaire was
sent out by email with the request to complete it by a sleep
specialist/expert according to the procedures in their sleep center.
As an example, a completed questionnaire from Berlin (Germany)
was attached. We aimed to include all participating countries from
the 2010 survey for a direct comparison. In 2010, the EU-COST
Action B26 network was used for recruitment. However, in 2007
ESADA (European Sleep Apnea Database) emerged as a joint project
within the European Union COST Action B26 network of nationally
appointed sleep apnea experts. Since then, it has established itself
with currently 39 contributing centers across Europe and data from
over 34,000 patients [22].

For our 2020 follow-up study, we contacted sleep centers of the
active member countries of the current ESADA network. We also
contacted sleep centers that originally participated in the 2010
survey but are no longer part of the European Network (Austria,
Cyprus, Denmark, Iceland, Israel, and The Netherlands). In total, we
contacted representatives from 39 sleep centers in 26 European
countries. At least one sleep center in each country participated,
only 3 sleep centers did not respond. Finally, 26 countries (36 sleep
centers) participated (Fig. 1). These included the original 21 coun-
tries from 2010 (currently part of ESADA: Belgium, Czech Republic,
Finland, France, Germany, Greece, Ireland, Italy, Latvia, Lithuania,
Poland, Slovakia, Spain, Sweden, United Kingdom; not part of
ESADA: Austria, Cyprus, Denmark, Iceland, Israel, The Netherlands)
and 5 new countries that are part of ESADA but have not been
involved in 2010 (Croatia, Norway, Portugal, Romania, Turkey). As
Fig. 1. European countries participating in the 2020 survey. Note: Countries marked in blue
dark blue are part of the European Sleep Apnea Database - ESADA network and six countries
that did not participate in 2010 but are currently part of the ESADA network and participate
reader is referred to the Web version of this article.)
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no patients were involved, no ethical approval of an institutional
review board was needed.

2.3. Data analysis

For five countries (Belgium e Antwerp/Leuven, France e Gre-
noble/Paris, Germany e Berlin/Hamburg/Mainz/Sollingen, Greece
e Alexandroupolis/Athens/Crete/Thessaloniki, Italy e Milano/
Palermo/Pavia) we received multiple responses from several sleep
center representatives. In these cases, we merged the answers to
provide a figure representing the entire country and not just the
separate sleep centers. In case of contradictory answers, we con-
tacted again the center's representatives for clarifications. Statisti-
cal analysis was performed using Excel (Microsoft Excel for
Microsoft 365 MSO) and SPSS (IBM SPSS Statistics, Version 20). All
26 countries (including the 5 countries not surveyed in 2010) were
analyzed. We used descriptive statistics and chi-square tests for the
comparisons, significance level was set at 0.05. Following, only p-
values that reached significance (or a close approximation) are
presented.

3. Results

Supplementary Table 1 presents a summarized overview of the
results with a direct comparison of the 2010 and 2020 data. The top
part compares the 21 countries surveyed at both time points; the
lower part includes the five new countries only surveyed in 2020.
color (n¼21) have participated both in 2010 as well as in 2020 (15 countries marked in
marked in light blue are currently not part of ESADA). In green color are the countries

d in 2020 (n¼5). . (For interpretation of the references to color in this figure legend, the
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3.1. Important changes in OSA diagnostics in Europe

Our survey revealed that the diagnosis of OSA is increasingly
being carried out by specialists. Among the centers surveyed in
2020, 69% stated that a somnologist (certified sleep specialist)
performs the diagnostics. In 2010, most diagnostic examinations
(86%) were completed by specialized physicians (not somnologists).
HSAT has becomemore important in OSAdiagnostics over the years
with an increase in its application by 13%. While the combined use
of both HSAT and polysomnography (PSG) has increased by 10%, the
use of PSG as sole diagnostic procedure for OSA decreased by 12%
(Fig. 2).

Also, the quality of HSAT-recorded biosignals has increased
significantly over the past decade. Compared to 2010, the following
signals are significantly and increasingly being registered (Fig. 3):
thoracic (p¼0.02) and abdominal efforts (p¼0.001), oximetry
(p¼0.01), body position (p¼0.02), and snoring sounds (p¼0.01). The
automatic scoring of the HSAT recordings has increased by 13%
(2010: 29%; 2020: 42%). In addition, two sleep laboratories (France,
Latvia, 8%) reported use of telemedicine for sleep apnea diagnostics
(France, Latvia).

Scoring of PSG, the gold standard recording technique in sleep
medicine, is predominantly performed by technicians (81% for
2020 versus 67% in 2010), whereas scoring is less frequently per-
formed by physicians (73% instead of 81%, respectively, Fig. 4).

In 2010, the so-called clinical (57%) or research definition (10%)
or both (24%) were used as scoring criteria for hypopneas. Today,
the so-called 1A rule is primarily used (73%) and in essence
replaced the clinical definition. The 1A rule is defined by the
American Academy of Sleep Medicine, AASM 2012a, including a 3%
oxygen desaturation with concomitant arousal being possible but
not necessary [23].

The quality standards of the sleep evaluation and scoring has
increased significantly in recent years, a fact reflected in the sleep
certification process (Fig. 5). In 2010, only 36% of the sleep centers
stated that the physicians who scored the datawere sleep-certified,
while in 2020 this number has significantly increased to 79% being
certified (p¼0.043). There is also a significant leap in certification
among the technicians (from 20% to 62%, p¼0.035) and at least an
increasing trend among nursing professionals (from 14% to 50%,
p>0.05). The percentage of countries with a general sleep physician
qualification in their country has increased from 52% (2010) to 65%
Fig. 2. Diagnostic procedures for obstructive sleep apnea: Comparison of the 2010 and 202
HSAT¼home sleep apnea testing; PSG¼polysomnography; TM¼telemedicine. Chi-square t
significant p-values are displayed.
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(2020). While in 2010, this sleep-specific qualification was mainly
granted by a National Sleep Society (8x National Sleep Society, 1x
Chamber of Physicians, 2x University), in 2020 it is also quite often
granted by the Chamber of Physicians (12x National Sleep Society,
9x Chamber of Physicians, 3x University, 2x Others).

The reimbursement of sleep medicine services has improved
slightly. For HSAT, the coverage increased from 62% (2010) to 73%
(2020)of the costs; for PSG, the coverage increased from71% to85%of
the costs; for the follow-up, the coverage increased from62% to77%of
thecosts. Theminimumtomaximumreimbursedrevenuesituation is
as follows: In 2010, the reimbursement for HSAT was between a
minimum of 70V (Sweden) to a maximum of 538V (Cyprus). The
reimbursement for PSGwasbetween aminimumof20V (Slovakia) to
a maximum of 400V (Denmark). In 2020, the HSAT reimbursement
amount remained similar between 11V (Turkey) to 572V (Lithuania).
However, the reimbursement revenue for PSG with 20V (Turkey) to
900V (The Netherlands) showed a definite increase.

3.2. Important changes in OSA therapy in Europe

The frequency of both hospital monitoring (with HSAT, PSG, or
neither) and hospital positive airway pressure titration (contin-
uous: CPAP; auto-titrating: APAP), in particular hospital CPAP
titration (p¼0.05), has decreased (Fig. 6). Moreover, while in 2010
hospital titration with CPAP and APAP was offered equally, in 2020
hospital titration with APAP is more common in Europe (54% CPAP,
73% APAP). Hospital titration with either HSAT or PSG is offered in
most centers, currently in 92% compared to 48% in 2010 (p¼0.001).
This corresponds to a standardization and represents a quality
feature of a center. Consequently, there were changes in home
titration as well. Home titration with APAP and HSAT has increased
from 38% (2010) to 42% (2020) and APAP with telemedicine is now
offered in 50% of the countries.

In general, a combination of APAP, CPAP, BPAP (bi-level positive
airway pressure) and ASV (adaptive servo-ventilation) therapies
are used for long-term home treatment in Europe (2010e2020):
APAP: 86%e89%; CPAP: 95%e85%; BPAP: 76%e89%, ASV and others:
33%e81%. However, the trend towards more APAP is noticeable.
The ratio CPAP to APAP therapy was 70%e30% in 2010 and changed
to 38% CPAP to 52% APAP and 10% others in 2020.

Telemedicine (Fig. 7) as the method for home PAP titration is
offered by 50% of the participating laboratories (Cyprus, Czech
0 responses (percentage of participating countries, 2010: n¼21, 2020: n¼26).
ests were performed for group comparison, significance level was set at 0.05. Only



Fig. 3. Regular use of parameters during diagnostic home sleep apnea testing (HSAT channels): Comparison of the 2010 and 2020 responses (percentage of participating countries,
2010: n¼21, 2020: n¼26).
HSAT¼home sleep apnea testing. Chi-square tests were performed for group comparison, significance level was set at 0.05. Only significant p-values are displayed.

Fig. 4. Scoring practice for polysomnography (PSG) in 2010 and 2020 (percentage of participating countries, 2010: n¼21, 2020: n¼26). PSG¼polysomnography; MD¼medical doctor.
Chi-square tests were performed for group comparison, significance level was set at 0.05. Only significant p-values are displayed.
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Republic, Denmark, Finland, France, Germany, Greece, Iceland, Italy,
Latvia, Spain, The Netherlands, UK), and it is already offered by 73%
(all except Austria, Croatia, Israel, Norway, Poland, Slovakia, Turkey)
for follow-up examinations.
4. Discussion

Our comprehensive survey can demonstrate several new de-
velopments in themanagement of OSA in Europe during the past 10
years. First, formal qualification of sleep center personnel has
substantially increased. Second, OSA diagnostic and treatment
procedures became more ambulatory by including more
outpatient-HSAT compared with in-hospital PSG. Analysis of sleep
recordings and PAP titration procedures rely more on automated
algorithms. And third, telemedicine is a new, already widely used
approach for diagnostics, but especially for treatment initiation and
treatment follow-up. The data show a trend towards simplifying
OSAmanagement while increasing the quality of care, which meets
the increasing need with limited resources [24].
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A particular strength of this follow-up survey is that 100% of the
countries surveyed 10 years ago took part again. In addition, we
contacted other centers from countries that had not yet been sur-
veyed, mainly to capture the current management in Europe even
more comprehensively, especially with regard to the various
regions.
4.1. Advances in sleep medicine qualification and training

As in other regions of the world, sleep apnea diagnostics and
therapy are carried out bymedical doctors and staff trained in sleep
medicine. They are essentially certified sleep specialists; in Europe
these are called somnologists. Currently, almost 70% of sleep cen-
ters report that either a somnologist or a specialized physician is
responsible for performing diagnostics. Ten years ago, 14% were
physicians and 86% were specialized physicians also trained in
sleep medicine. In the USA, the first sleep certification and exam-
inations have been carried out in 1978 by the former Examination
Committee of the Association of Sleep Disorders Centers (now



Fig. 5. of certified staffing in sleep medicine centers around Europe: Comparison of the 2010 and 2020 responses (percentage of participating countries, 2010: n¼21, 2020: n¼26).
PSG¼polysomnography; MD¼medical doctor/ physician; Tech¼medical technician. Chi-square tests were performed for group comparison, significance level was set at 0.05. Only
significant p-values are displayed.

Fig. 6. Titration procedures for Positive Airway Pressure treatment in Europe: Comparison of the 2010 and 2020 responses (percentage of participating countries, 2010: n¼21, 2020:
n¼26).
HSAT¼home sleep apnea testing; PSG¼polysomnography; CPAP¼continuous positive airway pressure; APAP¼automatic positive airway pressure; TM¼telemedicine. Chi-square
tests were performed for group comparison, significance level was set at 0.05. Only significant p-values are displayed.
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American Academy of Sleep Medicine). In Europe, the certification
of a sleep specialist, called somnologist, only exists since 2012.
Since then, regular examinations of somnologists are commis-
sioned by the European Sleep Research Society (ESRS) [25e27], a
fact that may also contribute to the improvement of personnel
qualification in sleepmedicine. The sleep qualification of physicians
is important for a standardized evaluation of the HSAT or PSG data.
Today, 79% of the sleep centers use physicians certified in sleep
medicine, 62% use certified sleep technicians and 50% use certified
nurses for the evaluation. This is a significant leap in quality for all
three professional groups, brought on by the ESRS and the Euro-
pean national sleep societies and authorities.

The fact that the qualification of medical technical staff is
important is also illustrated by the fact that sleep specialists are
rare in Europe. In the US, one sleep specialist accounts for every
43,000 inhabitants. In Europe, this proportion is even smaller. In
69
Germany, a proportion of 1e70,000 inhabitants is estimated [25].
Therefore, there is a need for trained staff that is not inferior to the
sleep specialist physician for the care of OSA patients. Clinical
studies have shown no differences in clinical outcomes or in
compliance with therapy between sleep specialist physicians and
personnel trained in sleep medicine [28]. OSA is among the most
common chronic conditions in the middle-aged population [5e10]
and those who suffer from OSA are usually well-known in primary
care as they often suffer from other chronic conditions as well. The
high prevalence of residual daytime sleepiness among patients
who at first seem adequately treated with CPAP is a reminder that
doctoral involvement is still needed for individual patient evalua-
tion of residual daytime sleepiness [29]. Better methods for eval-
uation sleepiness, understanding of its causes and improved
treatment are urgently needed [30].



Fig. 7. Use of telemedicine (TM) during diagnostics, treatment, and follow-up in Europe in 2020 (prior to the COVID-19 pandemic, n¼26 countries surveyed). TM¼telemedicine.
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4.2. Trend towards automatic diagnostics

As far as the diagnosis of OSA is concerned, our survey shows an
increase in HSAT (home sleep apnea testing) with a concomitant
increase in measurement quality due to the recording of more
biosignals or parameters and the above-mentioned increase in
qualified evaluation. The PSG is used less frequently, which is
confirmed in our survey of 36 centers. Only 12% of the centers rely
on the PSG alone for diagnostics and do not use HSAT. In the 2019
AASM guidelines for treatment of OSA, it is stated that a HSAT or
PSG is a prerequisite for initiating therapy [3]. However, recent
studies have shown high sensitivity and high specificity for HSAT
(sensitivity: 79%; 95% confidence interval 71%e86%; specificity:
79%; 63%e89%; area under the receiver operating characteristic
curve exceeding 0.85) [31]. However, the false-negatives for OSA
increase when patients have a high prior probability of disease
(about 25%e50% of OSA negatives were false-negatives). Therefore,
in certain cases such as unexplained sleepiness combined with
suspected OSA, we recommend that a negative home study may
need to be confirmed by PSG to thoroughly exclude OSA and then,
investigate alternative causes for sleepiness. This approach to OSA
diagnosis is accurate and cost-effective.

While in-laboratory PSG still remains the gold standard for OSA
diagnosis, the use of HSAT has increased in clinical practice, espe-
cially for patients with a high prior probability of OSA. Studies have
shown positive evidence for the diagnosis of moderate to severe
OSA by using HSAT (manually scored type III, unattended portable
monitor) and an AHI of 15 events/h or higher [32]. However, evi-
dence for mild OSA is still lacking. The practice guidelines recom-
mend HSAT only for a suspected severe OSA and in absence of
cardiorespiratory diseases or insomnia. Still, there is also evidence
of a high diagnostic accuracy of HSAT for suspected moderate OSA,
for patients with comorbid obstructive lung disease, or for patients
with heart failure [32]. This suggests even more potential for the
HSAT. In the future, HSAT may become a much more essential part
of OSA diagnosis, not least because of its easier use and cost-
effectiveness. HSAT also saves personnel resources by use of auto-
matic evaluationwhich has improved in the past years. With 42% of
countries in our survey using currently automatic HSAT scoring, a
definite increase compared to 2010 (29%) is observed. The clear
trend towards HSAT and automatic scoring not only makes sense in
terms of practicability but is also more cost-effective and allows
more patients to be diagnosed in a shorter time. On the other hand,
70
there is a quality leak here, since the automatic evaluation is not
suitable for diagnosis, treatment decision and assessment of
treatment efficiency [15]. It is essential for the raw HSAT data to be
reviewed and interpreted by a physician who is either board-
certified in sleep medicine or qualified for HSAT application or
overseen by a board-certified sleep medicine physician.

However, it will not and should not displace PSG resources,
because there are still plenty of patients with a high comorbidity,
with a combination of different sleep disorders, with a health risk
and/or the need for monitoring during the day (sleepiness, circa-
dian sleep disorders, respiratory insufficiency etc.) or with a non-
diagnostic HSAT (technically inadequate or AHI <5 events per
hour). These require attended PSG and an evaluation by qualified
personnel, which is well reflected in our survey. In 73% of the
centers, a physician is still involved in the evaluation, although the
use of technicians has increased. As far as PSG scoring is concerned,
we are still a long way from a valid automatic scoring. However, the
visual scoring becomes more uniform. Our survey shows that 73%
of the laboratories now use a uniform definition of hypopnea, the
so-called 1A rule (AASM 2012a definition) [23], which is primarily
applied in clinical use but has not yet been documented or referred
to as a clinical definition.

In addition to HSAT and/or PSG, diagnostics naturally also
include anamnesis, assessment of the phenotype (e.g. of the upper
respiratory tract) and questionnaires such as the STOP-Bang or the
Berlin questionnaire [33]. However, our survey did not cover those
additional diagnostic steps.

4.3. Shifts towards automatic treatment

As far as therapy is concerned, hospital-based PAP titration has
decreased. From the authors’ point of view, the provision of the PSG
is an important quality feature for a sleep medicine center and
distinguishes it from a sleep medicine practice. Both, home APAP
titration and in-laboratory PAP titration are recommended in the
current guidelines [3]. The final choice of the approach may be
based on access, clinical patient condition, cost-effectiveness, pa-
tient preference, sleep clinician judgment, etc. Both approaches are
comparable in terms of effectiveness in relation to OSA severity,
adherence, sleepiness, and quality of life. If asked, the patient will
most probably choose the more convenient, accessible, and cost-
effective method, especially if this also includes education, mask
training, etc. [34]. From our point of view, it is important for the
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training of sleep physicians and technicians to learn the in-lab
manual PAP titration. This is necessary as there still are patients
diagnosed and treated in the sleep laboratory. Regarding the
ventilation mode that is used in Europe, in general, both modes,
CPAP and APAP, are recommended in all centers. Both methods are
also comparable in terms of effectiveness, sleepiness, quality of life,
cognitive function, and side effects, with the advantage of the APAP
that it can react to changing pressure requirements over time in
response to acute or chronic changes (e.g. body weight changes,
body position, alcohol, etc.). A specific patient preference has not
yet been clearly seen, although there are indications of an APAP
preference [28]. Our survey revealed a clear preference of the
centers for APAP titration, both in-lab and at-home. BPAP can be
considered when high pressures are required or in case of pressure
intolerance. Here, the reduction of expiratory pressure may
contribute to better adherence. With regard to effectiveness,
adherence, sleepiness and quality of life, BPAP and CPAP are also
comparable. However, patients are more likely to choose CPAP over
BPAP. Our data show that the BPAP titration is offered in 23 of the
surveyed countries, but only accounts for a small percentage in
actual treatment.

For long-term therapy, sleep centers in Europe now offer less
CPAP and more APAP and bi-level devices. The current supply ratio
is 52% APAP to 38% CPAP. Ten years ago, the ratio was 1:3. In the
current surveywe explored the use of other therapymodes in more
detail. While 81% of countries offer the use of other therapy modes
including mostly ASV, the actual application is low by approxi-
mately 3% compared to the other options. This may have to do with
the evidence from the SERVE-HF clinical trial that revealed no
benefit of ASV treatment for central sleep apnea in patients diag-
nosed with heart failure [35].

4.4. Shifts towards telemedicine

It is becoming more and more evident that telemedicine is not
inferior to the conventional in-lab approach and may even be su-
perior in terms of adherence [36]. In Europe, sleep centers from
Spain were the pioneers in applying telemedicine in sleep [37].
Before an initiation of PAP therapy, patient education should take
place and telemedicine should be used during the initiation. With
patient education and/or telemedicine, adherence and sleepiness
are better [38]. Both are also desired by patients [34]. Telemedicine
now has an established position in sleep medicine, although this
was not the case 10 years ago. Our results show that telemedicine is
included in diagnostics already in 8% of surveyed countries. It also
supports in-home titration and is used by 50% of the centers and,
plays a major role in follow-up and is used in 73% of the surveyed
countries.

That is important, because there is very strong evidence that the
first days up to two weeks of therapy are important for long-term
compliance. Patil et al. [34] encourage that the therapy should be
closely monitored, and that follow-up should be based on indi-
vidual needs and circumstances [39]. Follow-up is recommended
on a yearly basis, which is certainly not the case in Europe, as our
data show. It has been shown that continuing patient care via
Internet and other digital formats may help to significantly increase
adherence [38]. All surveyed centers state that they follow up with
their patients, the first time of follow-up varies from one month to
one year. The therapy control is important, because research
increasingly supports an association between greater PAP use and
improved outcomes. There is evidence that nighttime PAP use of 4
or more hours reduces new-onset hypertension risk or cardiovas-
cular events. Additionally, PAP use improves health-related quality
of life and daytime sleepiness in patients without severe sleepiness
[38]. Early detection of side effects and problems associated with
71
PAP-therapy is another important aspect that makes use of tele-
medicine in PAP follow-up necessary. PAP therapy may lead to mild
adverse effects, including mask discomfort, nocturnal awakenings,
nasal congestion, or oro-nasal dryness.

It should be mentioned that the survey took place before the
COVID-19 pandemic. There are separate surveys that investigated
the impact of the pandemic on sleep medicine and telemedicine
[40e43]. A survey by Grote et al. [42] during the first wave of
COVID-19 in Europe was able to show that at the early stage of the
COVID-19 pandemic telemedicine did not significantly boost sleep
medicine services in Europe. Basically, fewer patients were cared
for and the proportion of telemedicine patients remained constant
at around one third. One possible reason is the high proportion of
German sleep centers in the survey. In Germany, sleep medical care
for OSA patients is still largely traditionally carried out in the sleep
laboratory. The most likely reason was the reported reduction of
overall staffing in the sleep centers and the incapacity to restruc-
ture sleepmedicine services from traditional tomore telemedicine-
based services. In fact, studies and recommendations during later
stages of the pandemic advocated the principal benefits of tele-
medicine technologies for the re-opening of sleep medicine activ-
ities for both diagnosis and treatment of OSA.

4.5. Conclusion

We found remarkable and gratifying preliminary evidence that
in Europe the quality of sleep medicine care is increasingly being
impacted by better personal qualifications. Additionally, the
scientifically based feasibility of the HSAT approach is being
increasingly implemented in practice, the technical progress of
therapy (e.g. APAP mode) gains ground into clinical practice, and
the interest in and application of telemedicine is justifiably on the
rise. Such surveys, especially in a longitudinal design, are important
to investigate and document whether international recommenda-
tions and guidelines are implemented approximately in the same
way among different countries.
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