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Abstract

Introduction: Allergic diseases represent a broad spec-
trum of high-prevalence, chronic conditions that remain
underdiagnosed and undertreated. The aims of this in-
terdisciplinary, questionnaire-based, non-interventional
study were to identify and analyze potential barriers to
clinical allergological care in Germany. Methods: All
hospitals listed in the German hospital register involved
in the treatment of allergological patients (n = 899) were
invited to participate. The study yielded a response rate
of 52.1% (n = 468). Results: Overall, 88.5% of clinics

agreed that allergological care in Germany needs im-
provement, especially in terms of reimbursement for
diagnostics and therapy. More than 80% of participating
clinics reported that the decreased availability of test
substances and the time-intensity of allergological
testing represent relevant barriers. For dermatology and
pulmonology, the former is the strongest barrier, while
for pediatric and ENT clinics, time-intensity is regarded as
the strongest barrier. The availability of good therapy
and appropriate guidelines present no barriers to
allergological care. Regarding the use of digital health-
care concepts, a very large majority of clinics (n = 352;

Trial registration: The study was registered with the DRKS before
study initiation (DRKS00026677).
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91.4%) do not offer video consultations or the use of
health applications in patient care. Conclusion: In con-
clusion, we have identified several structural barriers to
allergological care in Germany. Reimbursement and the
use of digital healthcare concepts in German clinics
providing allergological care need improvement. Based
on the results of this study, there is an urgent need for
researchers and policymakers to further investigate and
support allergology departments in their clinical work
and in their implementation of digital healthcare

COﬂCGptS. © 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Allergic diseases represent a broad spectrum of high-
prevalence and chronic conditions such as allergic rhi-
nitis, allergic asthma, drug allergies, and contact allergies.
In Germany, allergic diseases have a lifetime prevalence of
about 30% [1]. In Europe, allergic rhinitis alone affects
17-29% of the population [2]. Allergic diseases can be
effectively treated with therapies such as allergen-specific
immunotherapy (AIT), corticosteroids, and HI-
antihistamines [3-6]. Therefore, effective and accessible
allergological care benefits the general population and is
necessary to meet the increasing medical demands of
patients.

In Germany, allergological care is provided by inter-
disciplinary specialties such as dermatology and pneu-
mology. Consequently, allergology training is structured
as a subspecialty that requires a relatively short training
duration after completion of another full specialty.
However, it is a full specialty in many neighboring Eu-
ropean countries [7]. A recent study showed that Ger-
many has the highest number of allergologists per
100,000 inhabitants compared to its neighbors [7]. In
Germany, allergological testing and treatment — such as
drug provocation tests and induction of AIT with Hy-
menoptera — commonly take place in inpatient settings.
This is a further unique facet of allergological care in
Germany.

Currently, allergological patients in Germany and
Europe remain partly underdiagnosed or inadequately
treated [8, 9]. Not only do untreated allergic diseases have
a significant impact on quality of life in terms of, for
example, participation and sleep [10, 11], but they also
cause high socioeconomic strain, inflicting direct
healthcare costs as well as resulting in significant loss of
productivity [8, 12-15].

An Interdisciplinary Survey on Barriers to
Clinical Allergological Care

To analyze and identify the reasons for this continuing
undertreatment, data on the structure of and barriers to
allergological care are needed. However, the only com-
prehensive data on allergological care in Germany are
based on a survey of representatives of national aller-
gology societies [7]. There are currently no available care
data collected at the level of care providers themselves.
Therefore, data on the complex interdisciplinary struc-
ture, distribution of responsibilities, and relevant barriers
affecting the quality of allergological care in Germany at
present are required.

Accordingly, the Qualitate-GER survey was initiated by
the German Society for Allergology and Clinical Immu-
nology (DGAKI). In the first instance, it aimed to capture
an accurate picture of clinical allergological care in
Germany. It included all hospitals involved in the
treatment of allergic diseases and aimed to consider the
full spectrum of allergology diagnostics and treatment in
Germany.

Based on the data collected in this survey, the aims of
the present study were to identify and analyze potential
barriers to clinical allergological care in Germany. Fur-
thermore, our findings may provide impetus for a Eu-
ropean effort to remove such barriers and improve the
care of allergological patients.

Methods

This questionnaire-based, non-interventional study was con-
ducted between January and February 2022 as separately described
[16]. In short, it included all hospitals listed in the German hospital
register (Deutsches Krankenhaus Register) and involved in the
treatment of allergological patients. The chief physicians of hos-
pitals with ten or more beds and a specialization in dermatology
(n = 114), ENT (n = 214), gastroenterology (n = 194), pediatrics
(n = 290), or pulmonology (n = 82) were invited to participate in
the study by answering either a paper-based or an online version of
the study questionnaire. Departments with less than ten beds were
excluded.

The study was conducted in accordance with the principles of
the Declaration of Helsinki and Good Clinical Practice guidelines.
It was approved by the Ethics Committees of Hannover Medical
School (nr. 10036_BO_K_2021) as well as the University Medical
Center Géttingen (nr. 25/11/21 U) and registered with the DRKS
before study initiation (DRKS00026677).

Research Electronic Data Capture (RedCAP, Vanderbilt Uni-
versity, Nashville, USA) was used to digitalize the questionnaires
returned via post. Each answer was entered twice; discrepancies
were identified and corrected.

IBM SPSS Statistics (28.0.0.0) was used for all analyses;
alpha error was set at 0.05. The survey questionnaire and sta-
tistical analysis are described in detail in online supplement S1
(for all online suppl. material, see www.karger.com/doi/10.1159/
000529708).
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Results

As previously described, 468 of 899 departments
participated in this study, yielding a return rate of 52.1%.
From the 468 participating departments, 150 were spe-
cialized in pediatrics, 99 in dermatology, 131 in ENT, 56
in pulmonology, and 24 responses came from other
departments. For more details and a cohort description,
see the study by Hollstein et al. [16].

Barriers

Barriers to providing allergology care were reported by
all participating clinics (Fig. 1). Most frequently reported
as relevant were the decreasing availability of test sub-
stances and the time-intensity of allergological diag-
nostics (81.9% and 80.2%, respectively), with 38.4% and
44.6% of participating departments rating them as strong
barriers to allergological care. More than 50% of par-
ticipants saw relevant barriers in the cost-intensity of
allergological diagnostics (77.0%), official regulations
making testing more difficult (72.7%), risks accompa-
nying allergological tests (61%), and the existence of
higher priorities in clinical care (56.8%).

Potential barriers related to allergological therapy itself
were considered least relevant by the participating de-
partments. Among those, the potential barriers were (i)
insufficient availability of good therapy and (ii) lack of
appropriate guidelines. However, they were only cited by
22.8% and 18.6% of clinics, respectively.

By Specialty

Grouping responses by department specialization
revealed that the disciplines perceived differences in the
relevance of barriers they faced. For both dermatology
(67.0%) and pulmonology (45.2%) clinics, decreased test
substance availability was the overall strongest barrier.
Conversely, pediatric (41.7%) and ENT (39.6%) clinics
cited the time-intensity of allergological diagnostics most
often as a barrier.

In general, dermatological clinics cited barriers re-
garding test substance availability, time- and cost-intensity
of diagnostics, and restrictions by official regulations more
frequently than other specialties. Unique to pulmono-
logical clinics was that they cited barriers particularly
associated with priorities other than allergic diseases and
barriers related to an unclear distribution of responsibil-
ities (Fig. 2).

Factors Associated with Reporting Barriers
Next, we performed a multiple logistic regression
analysis to determine for the most relevant barriers and
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potential influencing factors (Fig. 1b). Citing the decrease
in test substance availability as a strong barrier was found
to coincide with the performance of allergological
training (OR 3.30; 95% CI 2.02-5.39) and the city size of
the clinic (OR 1.70; 95% CI 1.04-2.77). Performing al-
lergen immunotherapy (OR 0.47; 95% CI 0.24-0.93) and
being located in a bigger city (OR 0.27; 95% CI 0.08-0.86)
were negatively associated with perceiving an unclear
distribution of responsibilities as a strong barrier. Clinics
with a high proportion of allergological outpatients in
relation to total outpatients and clinics performing AIT
were less likely to agree with the statement that other
diseases have a higher clinical priority (OR 0.52 and 0.47,
respectively).

Opinions

Subsequently, we asked participants for their
opinion on the entire field of allergology in Germany.
A total of 88.5% of participants agreed with the
statement that allergological care in Germany needs
improvement in general; 85.2% saw a need for im-
provement in private practice, 80.5% in hospitals, and
67.9% in their own clinic. Although 68.4% of the
participants reported that allergology has a high
priority in their field, almost 59.9% perceived a de-
crease in the importance of the subject in the inpatient
setting.

Agreement among the participants was strongest re-
garding statements related to improving reimbursement
structures for diagnostics and therapy, with 91.6% and
87.6% agreeing, respectively (Fig. 3). The controversial
question of whether allergology should become a full
specialty in Germany was answered heterogeneously by
the participating clinics; only 38.6% agreed that aller-
gology should become a full specialty instead of a sub-
specialty, whereas 47.7% disagreed.

By Specialty

When comparing specialties, dermatological clinics
agreed most frequently that there is a need for im-
provement of reimbursement structures and allergo-
logical care in general (Fig. 3). Pulmonological clinics
agreed most strongly with the statement that allergology
training needs improvement. Clinics with a pediatric
specialization agreed least with the statement that
allergological care is losing importance in the inpatient
setting.

As mentioned above, a long-debated question is
whether allergology should be considered a full specialty.
Grouping by specialty showed that this idea was most
frequently supported by dermatological (33.3%) and
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pediatric (26.3%) clinics, and less frequently by ENT
(19.4%) and pulmonological (14.3%) clinics.

Digital Healthcare

In the face of rapidly evolving digitalization, we next
assessed the use of digital healthcare concepts. We found
that a very large majority of clinics (n = 352; 91.4%) do
not offer video consultations. More than one in five of the
clinics (21.2%; n = 82) reported that they employ apps in
patient care (Fig. 4), but only 4.4% reported using them
frequently or most of the time. The most frequently given
reasons for not providing digital healthcare concepts were
lack of availability (n = 100, 34.7%), lack of patient de-
mand (n = 95, 33.0%), and difficulties in its imple-
mentation (n = 94, 32.6%).

Not Offering Allergological Care

A further very important question was why some
departments do not perform any allergologic diagnostics
or therapy, even though they belong to one of the spe-
cializations usually providing allergological care. In total,
56 respondents stated that they do not offer allergolog-
ical care in their clinics. Of those, 30 (53.6%) reported
that this was due to a lack of accreditation by the Stat-
utory Health Insurance Association (Kassendrztliche
Vereinigung). Other reasons were a lack of personnel
(n=22;39.3%), lack of profitability (n = 20; 35.7%), and a
lack of expertise (n = 19; 33.9%) (Fig. 5).

Discussion

There is a high and continually increasing demand for
allergological care in Germany. The survey used in the
present study collected data on allergological care in
German hospitals with the goal of detecting potential
barriers to its delivery and analyzing its future perspec-
tives. Strong barriers regarding the resources available for
allergological care that require political attention were
identified. Additionally, we found that digital healthcare
concepts were implemented by a very low proportion of
clinics, without any detailed evaluation to explain these
disappointing findings.

The strongest barriers (“decline in substance avail-
ability,” “time-intensity of testing,” “cost-intensity of
testing,” and “restrictions by official regulations”) were all
associated with allergy diagnostics and suggest generally

» <«

insufficient resources and a need for greater attention to
allergological care. Interestingly, the strong and in-
creasingly tightened regulatory demands for testing
compounds do not match with the low reimbursement
for compounds and testing, resulting in lower avail-
abilities for test substances and a lack of developments in
the pharmaceutical industry. This lack of funds is further
emphasized by the fact that barriers related to the in-
terdisciplinary structure of allergology in Germany and
therapy-related factors such as lack of guidelines and
adequate therapy are perceived as far less relevant. These
findings may explain the translational gap in allergo-
logical care where sufficient evidence and guidelines are
available but do not translate into better healthcare
outcomes [17].

Two studies on the main barriers to patch testing
conducted in Australia and New Zealand found the time
and cost-intensity of allergic testing as well as insufficient
staff to be the most important factors [18, 19]. Interest-
ingly, both studies found the availability of patch test
allergens to be only a minor obstacle. Regulatory problems
were not even mentioned, suggesting that this problem
might be more specific to Germany or Europe. The
problem of strict regulatory demands in Europe is well
known. It leads to high costs and a decrease in the
availability of allergens for diagnostic procedures. Because
of its importance, this issue has already been addressed by
the EAACI and is now considered a serious threat to
allergological care in Europe [20, 21]. Our findings indicate
that this also affects Germany on a large scale.

Our results imply that the core barriers to allergo-
logical care in Germany are not directly medical but
influenced by policy and economics. These aspects re-
quire corresponding political measures aimed at securing
test substance availability, simplifying regulations, and
providing adequate funding [20].

We found that some of the barriers to performing
allergological diagnostics, especially the decreasing
availability of test substances, were most frequently re-
ported by dermatological clinics. This can, to some extent,
be explained by our separately published finding that
dermatological clinics perform significantly more diag-
nostic workups for drug allergies and contact allergies
than those of other specialties [16]. For these conditions,
substance-based tests such as provocation tests and patch
tests are very important in diagnostic pathways [22, 23].
Indeed, dermatological clinics also perform more patch

Fig. 1. Barriers and predictive factors. a Strong (dark gray) and weak (light gray) barriers in allergological care
subdivided into the four categories internal and external limitations of diagnostics, (sub-)specialty, and therapy-
related barriers. b Predictive factors for perceiving barriers.
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testing and provocation tests and have reported a higher
variety of allergens for the latter [16]. This variety was
especially notable compared to pediatric clinics, poten-
tially explaining the latter’s less frequent perception of
such barriers.
Pulmonological clinics view other clinical priorities as
a stronger barrier compared to the other specialties. We
reason that this has several causes. First, many diseases
treated by pulmonologists may not be related to allergic
reactions, especially in an inpatient setting. Examples
include chronic obstructive pulmonary disease and lung
cancer, while asthma and allergic airway diseases are
mainly treated by pulmonologists in private practices.
Second, for some diseases that are caused or exacerbated
by allergies, the correct treatment may not necessitate a
full allergological assessment. However, since asthma is a
very serious disease [24] that can be triggered by allergens
in some patients [25], barriers should still be reduced.
Other possible barriers, such as the lower profitability of
allergological treatment and better financial reimburse-
ment for other diseases, should be considered.
Insufficient funding and reimbursement strategies have
been previously reported as barriers in the context of AIT
and the prescription of biologicals [26, 27], and they have
also been identified as challenges to allergology in Europe
[7]. This is strongly reflected in our findings, with almost all
clinics agreeing that there is a need for improvement in
reimbursement structures for both diagnostics and therapy.
The perceived decrease of the importance of aller-
gology in the inpatient setting might reflect a desired shift
to the outpatient or even primary care setting [28]. This is
a favorable development, as outpatient settings are more
flexible and more cost-effective than inpatient settings.
However, it is also a cause for concern because not all
diagnostics and treatments can be performed in an
outpatient setting. It will thus be necessary to secure
inpatient treatment opportunities that are still required.
An interesting finding is the overall disagreement
regarding the question of whether allergology should be a
full specialty, which contrasts the aim of the EAACI’s
position paper promoting allergology as a full specialty
[7]. Although the majority of respondents reported that
allergological care in Germany needs improvement, the
current system seems to be preferential in this survey.
Another striking finding of this survey is the very low
percentage of clinics offering video consultations and
implementing apps in their care strategy. The numbers
we found are only slightly higher than those from a 2016
American study where 6.1% of allergologists offered video
consultations [29], and they are lower than those from a
recent German survey on telemedicine in allergology, in
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which 15.6% of participants reported offering video
consultations [30]. However, the latter study had several
limitations, as it was sent out in a newsletter and po-
tentially attracted a higher number of respondents in-
terested in telemedicine. Our findings suggest that the
increased acceptance and popularity of telemedical ser-
vices in healthcare, especially in light of the COVID-19
pandemic [31, 32], seem not to have translated into a
notable increase in its use in clinical allergological care in
Germany. Many studies have demonstrated their ad-
vantages, including in the treatment of allergic diseases,
such as better accessibility and economic benefits while
being as effective as in-person meetings [33-35]. Con-
cepts like the MASK-air app may give rise to the de-
velopment of further novel, practical tools for clinical
routines [36]. When employed optimally, they offer
benefits to patients by encouraging self-management [37]
and offering a reliable source of information. Addition-
ally, they can represent valuable data sources for patient-
centered research [38].

Nevertheless, there is further need for a thorough
evaluation of eHealth interventions and their indications
in order to identify allergic diseases and patient sub-
groups where these tools can be employed effectively and
complement current treatment pathways [39]. An in-
vestigation into attitudes toward eHealth among German
allergology healthcare providers may be of value in order
to encourage the adoption of beneficial eHealth strategies.

The structural barriers we identified in allergological
care in Germany were also reflected in clinics’ reasons not
to offer allergological care, the main reasons being no
official authorization and lacking personnel and profit-
ability. Notably, the financial aspect may cause more
unmet medical needs in allergological care in comparison
with those in financially more attractive fields of medi-
cine. Financial barriers have been identified as being
present in all aspects of care, from the general availability
of allergological care, to diagnostics or the prescription of
efficient medicine [27, 40]. Although Germany currently
has a relatively high number of allergologists, the number
of specialists is continually decreasing [7]. In our opinion,
this highlights the importance of sufficient financial
motivation for providing sufficient allergological care and
meeting increasing medical demands.

Several aspects should be addressed as limitation when
considering the generalizability of the results. As par-
ticipation in the survey was voluntary, the results and the
subsequent conclusions may be biased in regard to a non-
response bias. However, due to a high response rate and
the fact that all clinics were contacted, it may be argued
that this survey is representative.

Schober et al.
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Fig. 5. Reasons for not providing allergo-
logical care by percentage. SHI, Statutory
Health Insurance.
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Notably, questionnaires were only sent out to clinics,
whereas a broad spectrum of allergological diagnostics
and treatments in Germany are carried out in private
practices. While most allergological diagnostics in the
clinical setting are performed by dermatologists and
pediatricians, allergological workup for patients with, for
example, allergic rhinitis, is mainly performed in private
ENT practices. Barriers in the private sector could be
different from those identified in the current study. Thus,
further studies on the barriers of office-based allergo-
logical care are warranted.

Conclusion

We conclude that the barriers to allergological care in
Germany affect all involved specializations but to dif-
ferent extents. Digital healthcare concepts need im-
provement in German clinics that provide allergological
care. Overall, we believe that there is a pressing need for
researchers and policymakers to find ways to help
allergology departments perform their work and develop
digital healthcare concepts.

Statement of Ethics

The study was conducted in accordance with the principles of the
Declaration of Helsinki and Good Clinical Practice guidelines. It was
approved by the Ethics Committees of Hannover Medical School
(nr. 10036_BO_K_2021) as well as the University Medical Center

An Interdisciplinary Survey on Barriers to
Clinical Allergological Care

Géttingen (nr. 25/11/21 U) and registered with the DRKS before
study initiation (DRKS00026677). Informed (online) consent was
applied; participants provided their declaration of consent by
checking the corresponding box before the start of the survey.

Conflict of Interest Statement

The study was conducted by the task force “Allergological Care”
of the German Society for Allergology and Clinical Immunology.
The authors declare that there are no conflicts of interest.

Funding Sources

The study was funded by the German Society for Allergology
and Clinical Immunology.

Author Contributions

Conceptualization and project administration: S.T., M.M.H,,
T.W,RT., BW, M\W.O,, T.B,, S.B., and M.W.A; data collection
and data preparation and analysis: S.T., A.S., M.M.H,, and J.E;
writing original draft: A.S., S.T., M.M.H., T.B., and T.W.; super-
vision, review, and editing: R.T., S.B,, J.E, EH., C.T., M\W.A,
B.W,M.W.O.,A.Z, T.B.,, and T.W. All authors read and approved
the manuscript.

Data Availability Statement

Data are not publicly available due to ethical reasons. Further
inquiries can be directed to the corresponding author.

Int Arch Allergy Immunol 2023;184:598-608
DOI: 10.1159/000529708

607


https://doi.org/10.1159/000529708

References

1 Langen U, Schmitz R, Steppuhn H. Hiu- 14 Cardell L-O, Olsson P, Andersson M, Welin
figkeit  allergischer  Erkrankungen in K-O, Svensson ], Tennvall GR, et al
Deutschland Ergebnisse der Studie zur Ge- TOTALL: high cost of allergic rhinitis-a
sundheit Erwachsener in Deutschland national Swedish population-based ques-
(DEGS1).  Bundesgesundheitsbl.  2013; tionnaire study. NPJ Prim Care Respir Med.
56(5-6):698-706. 2016;26:15082.

2 Bauchau V, Durham SR. Prevalence and rate 15 Vandenplas O, Vinnikov D, Blanc PD,
of diagnosis of allergic rhinitis in Europe. Eur Agache I, Bachert C, Bewick M, et al. Impact
Respir J. 2004;24(5):758-64. of rhinitis on work productivity: a systematic

3 Wilson DR, Lima MT, Durham SR. Sublin- review. ] Allergy Clin Immunol Pract. 2018;
gual immunotherapy for allergic rhinitis: 6(4):1274-86.€9.
systematic review and meta-analysis. Allergy. 16 Hollstein M. Nationale Umfrage zur
2005;60(1):4-12. aktuellen Situation der allergologischen

4 Bousquet J, Khaltaev N, Cruz AA, Denburg J, Versorgung an deutschen Kliniken Qualitate-
Fokkens W], Togias A, et al. Allergic rhinitis GER) unpublished.
and its impact on asthma (aria) 2008 update 17 Daniels L, Barker S, Chang Y-S, Chikovani T,
(in collaboration with the world health or- DunnGalvin A, Gerdts JD, et al. Harmonizing
ganization, GA(2)len and AllerGen). Allergy. allergy care-integrated care pathways and
2008;63(Suppl 86):8-160. multidisciplinary approaches. World Allergy

5 Sturm GJ, Varga E-M, Roberts G, Mosbech Organ J. 2021;14(10):100584.

H, Bilo MB, Akdis CA, et al. EAACI guide- 18 Sapsford S, Cheng H, Judd L. Patch testing in
lines on allergen immunotherapy: hyme- New Zealand: barriers to evidence-based care.
noptera venom allergy. Allergy. 2018;73(4): Australas ] Dermatol. 2021;62(1):47-50.

744-64. 19 Tizi S, Nixon RL. Patch testing in Australia: is

6 Kwah JH, Peters AT. Asthma in adults: it adequate? Australas ] Dermatol. 2016;
principles of treatment. Allergy Asthma Proc. 57(3):192-8.
2019;40(6):396-402. 20 Klimek L, Hoffmann HJ, Kalpaklioglu AF,

7 Fyhrquist N, Werfel T, Bilo MB, Miilleneisen Demoly P, Agache I, Popov TA, et al. In-vivo
N, Gerth van Wijk R. The roadmap for the diagnostic test allergens in Europe A call to
Allergology specialty and allergy care in action and proposal for recovery plan: an
Europe and adjacent countries. An EAACI EAACI position paper. Allergy. 2020;75(9):
position paper. Clin Transl Allergy. 2019;9:3. 2161-69.

8 Zuberbier T, Lotvall J, Simoens S, Sub- 21 Klimek L, Hoffmann HJ, Renz H, Demoly P,
ramanian SV, Church MK. Economic burden Werfel T, Matricardi PM, et al. Diagnostic
of inadequate management of allergic dis- test allergens used for in vivo diagnosis of
eases in the European Union: a GA(2) LEN allergic diseases are at risk: a European
review. Allergy. 2014;69(10):1275-9. Perspective. Allergy. 2015;70(10):1329-31.

9 Muzalyova A, Brunner JO, Traidl-Hoffmann 22 Dickel H, Mahler V. Leitliniengerechte
C, Damialis A. Pollen allergy and health diagnostik der Kontaktallergie in der Praxis.
behavior: patients trivializing their disease. Hautarzt. 2020;71(3):182-9.

Aerobiologia. 2019;35(2):327-41. 23 Romano A, Atanaskovic-Markovic M, Bar-
10 Muliol J, Maurer M, Bousquet J. Sleep and baud A, Bircher AJ, Brockow K, Caubet J-C,
allergic rhinitis. J Investig Allergol Clin et al. Towards a more precise diagnosis of
Immunol. 2008;18:415-9. hypersensitivity to beta-lactams: an EAACI
11 Chivato T, Valovirta E, Dahl R, de Monchy J, position paper. Allergy. 2020;75(6):1300-15.
Bloch Thomsen A, Palkonen S, et al. Allergy, 24 Loftus PA, Wise SK. Epidemiology and
living and learning: diagnosis and treatment economic burden of asthma. Int Forum Al-
of allergic respiratory diseases in Europe. lergy Rhinol. 2015;5(Suppl 1):S7-10.
J Investig Allergol Clin Immunol. 2012;22(3): 25 Kay AB. Allergy and allergic diseases. First of
168-79. two parts. N Engl ] Med. 2001;344(1):30-7.
12 Strézek J, Samolinski BK, Klak A, Gawinska- 26 Ryan D, Gerth van Wijk R, Angier E, Kris-
Druzba E, Izdebski R, Krzych-Falta E, et al. tiansen M, Zaman H, Sheikh A, et al. Chal-
The indirect costs of allergic diseases. Int lenges in the implementation of the EAACI
J Occup Med Environ Health. 2019;32(3): AIT guidelines: a situational analysis of
281-90. current provision of allergen immunother-
13 Mohr N, Naatz M, Zeervi L, Langenbruch A, apy. Allergy. 2018;73(4):827-36.
Bieber T, Werfel T, et al. Cost-of-illness of 27 Weiss D, Nordhorn I, Tizek L, Werfel T, Zink
atopic dermatitis in Germany: data from A, Biedermann T, et al. Prescription behav-
dermatology routine care. ] Eur Acad Der- iour and barriers to prescription of biologi-
matol Venereol. 2021;35(6):1346-56. cals for treatment of chronic inflammatory
skin diseases in dermatological practice in
two German federal states. Acta Derm
Venereol. 2021;101(9):adv00560.
608 Int Arch Allergy Immunol 2023;184:598-608

DOI: 10.1159/000529708

29

30

31

32

33

34

35

36

37

38

39

40

Jutel M, Angier L, Palkonen S, Ryan D,
Sheikh A, Smith H, et al. Improving allergy
management in the primary care network: a
holistic approach. Allergy. 2013;68(11):
1362-9.

Kane CK, Gillis K. The use of telemedicine by
physicians: still the exception rather than the
rule. Health Aff. 2018;37(12):1923-30.
Dramburg S, Matricardi PM, Casper I, Kli-
mek L. Use of telemedicine by practising
allergists before and during the SARS-CoV-2
pandemic: a survey among members of the
Association of German Allergists (AeDA).
Allergo J Int. 2021;30(6):193-7.

Colbert GB, Venegas-Vera AV, Lerma EV.
Utility of telemedicine in the COVID-19 era.
Rev Cardiovasc Med. 2020;21(4):583-7.
Alvaro-Lozano M, Sandoval-Ruballos M,
Giovannini M, Jensen-Jarolim E, Sahiner U,
Tomic Spiric V, et al. Allergic patients during
the COVID-19 pandemic-Clinical practical
considerations: an European Academy of
Allergy and Clinical Immunology survey.
Clin Transl Allergy. 2022;12(1):€12097.
Nguyen M, Waller M, Pandya A, PortnoyJ. A
review of patient and provider satisfaction
with telemedicine. Curr Allergy Asthma Rep.
2020;20(11):72.

Portnoy JM, Waller M, De Lurgio S, Dinakar
C. Telemedicine is as effective as in-person
visits for patients with asthma. Ann Allergy
Asthma Immunol. 2016;117(3):241-5.
Portnoy JM, Pandya A, Waller M, Elliott T.
Telemedicine and emerging technologies for
health care in allergy/immunology. ] Allergy
Clin Immunol. 2020;145(2):445-54.

Bédard A, Ant6 JM, Fonseca JA, Arnavielhe
S, Bachert C, Bedbrook A, et al. Correlation
between work impairment, scores of rhinitis
severity and asthma using the MASK-air®
App. Allergy. 2020;75(7):1672-88.

Pizzulli A, Perna S, Florack J, Pizzulli A,
Giordani P, Tripodi S, et al. The impact of
telemonitoring on adherence to nasal corti-
costeroid treatment in children with seasonal
allergic rhinoconjunctivitis. Clin Exp Allergy.
2014;44(10):1246-54.

Matricardi PM, Dramburg S, Alvarez-Perea
A, Antolin-Amérigo D, Apfelbacher C,
Atanaskovic-Markovic M, et al. The role of
mobile health technologies in allergy care: an
EAACI position paper. Allergy. 2020;75(2):
259-72.

Alvarez-Perea A, Dimov V, Popescu F-D,
Zubeldia JM. The applications of eHealth
technologies in the management of asthma
and allergic diseases. Clin Transl Allergy.
2021;11(7):¢12061.

Schielein MC, Tizek L, Rotter M, Kon-
stantinow A, Biedermann T, Zink A.
Guideline-compliant prescription of biolog-
icals and possible barriers in dermatological
practices in Bavaria. ] Eur Acad Dermatol
Venereol. 2018;32(6):978-84.

Schober et al.


https://www.karger.com/Article/FullText/529708?ref=1#ref1
https://www.karger.com/Article/FullText/529708?ref=2#ref2
https://www.karger.com/Article/FullText/529708?ref=2#ref2
https://www.karger.com/Article/FullText/529708?ref=3#ref3
https://www.karger.com/Article/FullText/529708?ref=4#ref4
https://www.karger.com/Article/FullText/529708?ref=5#ref5
https://www.karger.com/Article/FullText/529708?ref=6#ref6
https://www.karger.com/Article/FullText/529708?ref=7#ref7
https://www.karger.com/Article/FullText/529708?ref=8#ref8
https://www.karger.com/Article/FullText/529708?ref=9#ref9
https://www.karger.com/Article/FullText/529708?ref=10#ref10
https://www.karger.com/Article/FullText/529708?ref=10#ref10
https://www.karger.com/Article/FullText/529708?ref=11#ref11
https://www.karger.com/Article/FullText/529708?ref=12#ref12
https://www.karger.com/Article/FullText/529708?ref=12#ref12
https://www.karger.com/Article/FullText/529708?ref=13#ref13
https://www.karger.com/Article/FullText/529708?ref=13#ref13
https://www.karger.com/Article/FullText/529708?ref=14#ref14
https://www.karger.com/Article/FullText/529708?ref=15#ref15
https://www.karger.com/Article/FullText/529708?ref=17#ref17
https://www.karger.com/Article/FullText/529708?ref=17#ref17
https://www.karger.com/Article/FullText/529708?ref=18#ref18
https://www.karger.com/Article/FullText/529708?ref=19#ref19
https://www.karger.com/Article/FullText/529708?ref=20#ref20
https://www.karger.com/Article/FullText/529708?ref=21#ref21
https://www.karger.com/Article/FullText/529708?ref=22#ref22
https://www.karger.com/Article/FullText/529708?ref=23#ref23
https://www.karger.com/Article/FullText/529708?ref=24#ref24
https://www.karger.com/Article/FullText/529708?ref=24#ref24
https://www.karger.com/Article/FullText/529708?ref=25#ref25
https://www.karger.com/Article/FullText/529708?ref=26#ref26
https://www.karger.com/Article/FullText/529708?ref=27#ref27
https://www.karger.com/Article/FullText/529708?ref=27#ref27
https://www.karger.com/Article/FullText/529708?ref=28#ref28
https://www.karger.com/Article/FullText/529708?ref=29#ref29
https://www.karger.com/Article/FullText/529708?ref=30#ref30
https://www.karger.com/Article/FullText/529708?ref=31#ref31
https://www.karger.com/Article/FullText/529708?ref=32#ref32
https://www.karger.com/Article/FullText/529708?ref=33#ref33
https://www.karger.com/Article/FullText/529708?ref=34#ref34
https://www.karger.com/Article/FullText/529708?ref=34#ref34
https://www.karger.com/Article/FullText/529708?ref=35#ref35
https://www.karger.com/Article/FullText/529708?ref=35#ref35
https://www.karger.com/Article/FullText/529708?ref=36#ref36
https://www.karger.com/Article/FullText/529708?ref=37#ref37
https://www.karger.com/Article/FullText/529708?ref=38#ref38
https://www.karger.com/Article/FullText/529708?ref=39#ref39
https://www.karger.com/Article/FullText/529708?ref=40#ref40
https://www.karger.com/Article/FullText/529708?ref=40#ref40
https://doi.org/10.1159/000529708

	Limited Reimbursement and Underuse of Digital Healthcare Concepts Are Major Barriers to Clinical Allergological Care in Germany
	Introduction
	Methods
	Results
	Barriers
	By Specialty
	Factors Associated with Reporting Barriers
	Opinions
	By Specialty
	Digital Healthcare
	Not Offering Allergological Care

	Discussion
	Conclusion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


