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Abstract

Background This study comprehensively analyses healthcare access barriers and facilitators encountered by long
COVID-19 patients in a universal healthcare system, including the potential role of central coordination units in
alleviating the patient burden.

Study design Retrospective cross-sectional long COVID-19 patient questionnaire survey.

Methods Data collection took place 10-12/2024 in Austria (n=433). Conceptualized along the five steps of the
‘access to care’ framework, the questionnaire covered 47 barriers and 10 facilitators derived from a previous qualitative
study. Descriptive statistics, Whitney-Mann-U and t-tests, as well as linear and ordered logistic regressions were used
in the statistical analysis.

Results Barriers were encountered in all access steps with the mean number of barriers considered problematic
being 31.9 (SD 8.4) out of 47. The most common barriers were lacking information and the burden of self-organising
one’s treatment (perceived as problematic by over 90%), followed by the need to consult private (non-contracted)
doctors due to insufficient expertise in the public sector and difficulties in treating symptoms by GPs and specialists
(85%). Participants living in federal states offering central coordination encountered statistically significantly fewer
barriers, perceiving a mean of 17.4 barriers (SD 9.7) as very problematic compared to 21.0 (SD 9.2). Differences were
particularly pronounced regarding the availability of services within the public sector and incurred costs although the
overall burden remained high. Main facilitators included family and friends and the (information) exchange with other
patients.

Conclusions Our findings have important policy and research implications beyond the Austrian context, supporting
the establishment of central coordination units and research assessing the effectiveness and implementation of long
COVID-19 pathways to improve patients’healthcare access.
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Text box 1. Contributions to literature

« Quantitative evidence on healthcare access barriers and facilitators for
long COVID-19 (LC) patients remains limited internationally.

« This study provides new insights from Austria, a universal healthcare
system, where LC patients face a wide range of healthcare access barri-
ers and report a high overall barrier burden.

- Main barriers were lacking available expertise within the public health-
care sector and the need for patients to self-organize care. However,
central coordination units were linked to fewer barriers.

- There is an urgent need for public health policies supporting the es-
tablishment of centralized LC coordination units, provided that suitable
treatment structures are in place for coordination.

Background

Healthcare access is widely considered a key indicator to
measure health system performance and consequently
has long been a priority to policymakers [1]. However,
factors such as cost, proximity to services, and wait-
ing times can substantially impede healthcare access
and thereby utilization. Unmet healthcare needs as a
proxy for healthcare (in)accessibility overall are minimal
across the European Union (EU) at 2.4% of the popula-
tion. Yet vulnerable population groups such as patients
with chronic conditions still encounter access barri-
ers to a much larger extent — despite higher care needs
and equal healthcare access for all being a policy priority
[2-5]. This conversely implies that respective policies so
far either did not receive sufficient priority/resources or
were insufficiently implemented, emphasizing the public
health relevance of further research in this area.

Long COVID-19 (LC) serves as an interesting exam-
ple in this regard as not only the condition itself only
has risen to prominence since 2020 (although wider
post-acute infection syndromes have been known and
researched far longer [6]) but also respective policies
and clinical guidelines were developed comparatively
recently. While LC prevalence estimates vary widely due
to inconsistencies in study design, definition, and popula-
tion, conservative estimates point to a cumulative global
incidence of around 400 million by 2023, highlighting the
disease’s public health relevance [6]. LC strongly impacts
the patients’ health-related quality of life, often severely
restricting their ability to participate in social and profes-
sional activities over an extended period of time [7, 8].
Moreover, the large number of patients requiring ongo-
ing care to manage complex, changing symptoms puts
pressure on health and social systems already stretched
post-pandemic [6].

By 2024, most OECD countries issued clinical guide-
lines to inform decision-making and developed national
plans to tackle LC or were in the process to do so [9].
While country-specific health system characteristics
lead to differences between guidelines, there are multiple
components that can be found irrespective of country
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and health system type. Most guidelines see the primary
care sector as first and main point of contact for LC
patients, responsible for initial assessment and coordi-
nation of further specialist treatment and rehabilitation
as required. Emphasis is put on patient-centred inter-
and multidisciplinary care, acknowledging the often-
times heterogenous and changing LC symptoms. [10,
11] Moreover, most countries introduced specialised LC
clinics, bundling multiple disciplines to improve care and
facilitate research. Notable differences in foreseen care
pathways can be observed with regards to specific coor-
dination units as introduced, for example, in France and
Belgium. [9]

In practice, however, those foreseen care pathways
appear to be insufficiently implemented as a growing
body of qualitative research across countries and health
systems finds substantial difficulties by LC patients in
accessing appropriate care [12-16]. The first — and to
the best of our knowledge so far only — study to quanti-
tatively investigate healthcare access barriers on a popu-
lation level was recently published on the Netherlands
[17]. Differences in approaches to LC care pathways, by
contrast, were highlighted in prior research and reports
[9, 11], however, there are so far no studies assessing dif-
ferent models and common pathway components such as
central coordination of LC treatment.

This study contributes to this line of research by build-
ing on the findings of a recent qualitative study [14],
which explored barriers and facilitators to LC patients
as first part of a sequential mixed-methods research
effort. In this second part, we aim to quantitatively assess
healthcare access barriers and facilitators encountered
by LC patients in a universal healthcare system, Austria.
We leverage Levesque et al’s [18] comprehensive access-
to-care framework, conceptualizing healthcare access as
a process spanning from the emergence of health care
needs all the way to health care consequences. Investigat-
ing a multitude of barriers and facilitators along all pro-
cess steps allows for detailed insights into potential issues
and targeted policy recommendations. Moreover, we aim
to provide initial insights on the association of central
coordination units with healthcare access.

The Austrian context

Drawing on an Austrian patient sample, we ensure appli-
cability of our findings to other countries as the Austrian
patient pathway largely is in line with most other OECD
countries in terms of a central role for primary care and
specialised LC clinics. Moreover, two out of the nine
Austrian federal states - Tyrol and Vorarlberg, which
together account for approximately 13% of the popula-
tion - introduced central coordination (CC) units in 2021
and 2022 [19-21]. By contrast, the Austrian LC guideline
and clinical pathway published in 2021 and updated in
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2023 foresee general practitioners (GPs) to take on this
coordination task as practiced in the other seven federal
states, allowing for an analysis of the two LC care mod-
els in an otherwise similar context [22—24]. The Austrian
healthcare system is considered universal with 99.9% of
the population covered by statutory health insurance,
very low unmet healthcare needs in an international
comparison, and no gatekeepers restricting access to
specialist outpatient care [25-27]. There also is a size-
able and growing private healthcare sector, resulting in
38% of the Austrian population having complementary
private health insurance to cover appointments with
non-contracted (henceforth: private) GPs, specialists or
additional services [28, 29]. Nonetheless, prior Austrian
qualitative research [5, 14] finds a wide range of health-
care access barriers for LC and other chronic patients,
particularly regarding experienced stigma, availability of
expertise/services and incurred costs. Moreover, patients
highlighted the burden of having to self-coordinate treat-
ments. We consequently expect to quantitatively confirm
those earlier findings and moreover gain insights on the
potential role of CC, providing evidence for a critical
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reflection on the official Austrian LC patient pathway and
its implementation as well as future research.

Methods

Underlying framework

The survey developed for this study builds on the frame-
work developed by Levesque et al. [18], conceptualizing
access to health care as a multi-step process. The frame-
work proved fit for purpose in other empirical quantita-
tive research [2, 30] including the qualitative exploratory
study providing the basis for this study [14]. As visual-
ized in Fig. 1, the framework covers five dimensions from
health care need to health care consequences, each from
a health system (upper part) and population (lower part)
perspective [18].

Survey development

The survey used in this study builds on the barriers and
facilitators identified in the abovementioned qualitative
study drawing on patient focus groups and expert inter-
views [14]. Additionally, the questionnaire was designed
drawing on literature research into available instruments
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Fig. 1 Access to health care framework by Levesque et al. [18].Permission to use this conceptual visualization was obtained from Jean-Frederic Levesque.
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such as the Barriers to Access to Care Evaluation scale
(BACE) [31] and other survey studies assessing barriers
using Levesque’s framework [2, 3]. Questionnaire sec-
tions included socioeconomic and demographic charac-
teristics, barrier assessment, and facilitator assessment.
In total, 47 barriers across all five framework dimensions
were assessed as well as 10 facilitators. For each barrier/
facilitator, participants were asked to choose whether
it (i) was not applicable to them (e.g., if the barrier was
related to hospital stays but they never went to a hospital
because of LC), (ii) posed no barrier/facilitator, (iii) pre-
sented a minor problem/was somewhat helpful, or (iv)
presented a major problem/was very helpful. Moreover,
a short section on symptoms was included based on the
questionnaire used in one Austrian region for initial LC
assessment [32], which was refined based on expert feed-
back collected from Medical University of Vienna inter-
nal LC experts.

The questionnaire was individually piloted with two
patients, taking 15-20 min to complete the survey and
receiving a compensation of €30 in vouchers. Only minor
patient feedback — pertaining to the clarity of some
response options — was received and incorporated.

Data collection

Data was collected in German both online via SoSci Sur-
vey and paper-based from October to December 2024.
The survey was distributed via three main channels
across Austria, (i) the Austrian patient support group
Long Covid Austria and the regional groups Long COVID
und ME/CFS Tirol (Tyrol), (ii) via 64 physicians (both
GPs and specialists) and rehabilitation clinics recom-
mended by LC patients to the Long Covid Austria sup-
port group [33] and (iii) via 59 primary care centres to
additionally reach patients not engaged with the support
groups. Long Covid Austria shared the study material and
a reminder in its patient-only Facebook group and also
via its public Instagram channel as did some doctors with
social media presence. Groups ii) and iii) were asked to
share the survey link with their patients and make infor-
mation material as well as paper-based questionnaires
available in their waiting areas. Data collection was fully
anonymous and no tracing of online responses to the
distribution channels was possible. Only one distribu-
tion channel returned paper-based surveys, however,
no identifying participant data were collected to ensure
anonymity.

Inclusion criteria were at least 18 years of age, suffi-
ciently understanding German, acute or recovered long
COVID-19, and reading, understanding, and agreeing
to the patient information provided. LC status was self-
reported and no proof of diagnosis required as obtaining
a formal diagnosis could itself represent a barrier [14].
At the same time, the LC definition following the UK’s
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National Institute for Health and Care Excellence (NICE)
[34] was provided as an explanatory text. The survey
could be paused at any time to reduce participant bur-
den. Participants could opt to provide their email address
to enter a lottery for one of three €50 vouchers and to
allow the study team to contact them solely for the pur-
pose of arranging voucher mailing in the event of a win.

Analysis

Sample characteristics were described using frequen-
cies and percentages. Overall barrier burden/facilitator
benefit was assessed by (i) counting the total number of
barriers/facilitators perceived as problematic/helpful
including both minor and major problems/somewhat
and very helpful facilitators, (ii) only counting those per-
ceived as major problems/very helpful, and (iii) calculat-
ing a burden/benefit score for each participant to account
for differences in minor/major and somewhat/very. The
barrier score was calculated counting minor problems as
1 and major problems as 2, with a corresponding possible
score range of 0—94 based on 47 assessed barriers. The
same procedure was applied for facilitators with the pos-
sible score range of 0—20 for 10 assessed facilitators.

As a sensitivity analysis, the percentage of encoun-
tered barriers/facilitators out of the respectively appli-
cable ones for each respondent was calculated since not
all investigated barriers/facilitators were applicable to all
participants. For example, someone encountering eight
barriers out of the 47 investigated while choosing “Not
applicable to me” for seven of them would be attributed
a percentage of 8/40=20% in terms of experienced bar-
riers. This was done (a) counting both minor/somewhat
and major/very and (b) only major/very. Moreover, anal-
yses were also conducted excluding responses with less
than ten minutes completion time as additional sensitiv-
ity analyses to account for potentially hasty completions.
The distribution of individual barriers and facilitators
was visualized along the framework dimensions.

Mann-Whitney-U, chi-squared, and t-tests were
applied to test for statistical differences between fed-
eral states with and without CC, considering a 95%
significance level. Bonferroni-Holm corrections were
conducted to counter a potential multiple testing prob-
lem [35]. Moreover, depending on the outcome, we addi-
tionally estimated linear or ordered logistic regressions,
controlling for gender, age, migration background, edu-
cation, urbanicity, household financial situation, private
complementary health insurance, and self-reported LC
onset year. Only participants who reported that an indi-
vidual barrier/facilitator was applicable to them were
included in the respective regression.

Statistical software Stata 18 (StataCorp LLC, Texas/US)
was used for data analysis. Only participants completing
the entire survey were included in the analyses. The study
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was conducted and reported following the STROBE
(Strengthening the reporting of observational studies in
epidemiology) checklist for cross-sectional studies [36],
detailed in appendix Table A1.

Results

Sample characteristics

In total, 558 people started the survey. Of those, 70 did
not fulfil the inclusion criteria checked in the initial three
filter questions and consequently could not proceed
with the survey. Out of the remaining 488 individuals,
another 55 did not complete the entire survey, resulting
in a final sample of 433 participants. The corresponding
flow diagram is presented in appendix Figure A1. Partici-
pants not completing the survey did not differ from the
final sample in terms of socioeconomic and demographic
characteristics. Mean completion time was 18.2 min (SD
6.6) with 33 participants (7.6%) finishing in less than ten
minutes.

Study sample and sub-sample characteristics for non-
CC/CC states as well as group differences are presented
in Table 1. Notably, the sample consisted of 400 (92%)
active and 33 (8%) recovered LC patients, 84.1% women,
and 57.4% patients with a completed level of education
higher than A-levels. The mean age was 42.9 (SD 11.0)
years. All Austrian federal states were covered with
111 (26%) participants living in a federal state with CC,
namely Tyrol or Vorarlberg. We find statistically signifi-
cant differences regarding age and education, with com-
paratively older and less educated participants living in
CC states. No group differences were found in terms of
gender, migration background, rural/urban residency,
household financial situation, and private complemen-
tary health insurance.

Looking at the experienced LC symptoms, post exer-
tional malaise (PEM) was most often perceived as very
severe with 54% of participants reporting maximum
severity on a five-point Likert scale and only 0.2% report-
ing no symptoms at all. This was followed by persistent
fatigue (39%) and sleep disorders (31%). There were no
statistically significant differences in perceived symptoms
between non-CC/CC states. Full details on the assessed
symptoms can be found in appendix Figure A2 and Table
A2.

Barriers

The mean number of barriers perceived as minor or
major problem was 31.9 (SD 8.4) and the mean number
of major problems 20.0 (SD 9.5) out of 47 barriers. The
mean barrier score was 52.0 (SD 17.1) out of 94. Look-
ing at the sensitivity analysis and only taking into account
applicable barriers, the mean percentage of barriers per-
ceived as problematic was 79.2% (SD 16.6) and 49.3%
(SD 21.6) when restricting analysis to major problems.
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Overall barrier burden was statistically significantly
higher in non-CC states across all three aforementioned
measures and in the sensitivity analyses. Details on over-
all barrier burden are summarized in Table 2 and appen-
dix Figures A3-A8.

The highest shares of participants perceiving a barrier
as a major problem were found for GPs having difficulties
to treat symptoms and the necessity to resort to the pri-
vate sector due to lacking expertise in the public system
with 74% each. Moreover, 73% of participants perceived
the self-organization of their treatment and patient path-
way a major problem, while 70% reported insufficient
available information as a significant issue. Although
most barriers were applicable to the majority of patients,
the ones related to hospital outpatient clinic care were
assessed less frequently. The three barriers applicable
to the fewest participants were very specific, enquiring
problems with obtaining state disability pension (50% not
applicable) or private disability pension (85%) and being
able to work part-time as part of a reintegration program
(64%), indicating limited utilization of those services.
Detailed results are presented in Fig. 2.

On an individual-barrier level we find statistically sig-
nificant differences between non-CC/CC states for the
availability of specialists and hospital outpatient clinics
as well as for specialist, medication and dietary supple-
ment costs. Moreover, the need to resort to private doc-
tors due to either lacking expertise in the public sector
or public sector waiting times varied significantly. This
can be illustrated looking at the perceived lack of public
sector expertise: While 81.7% of participants in non-CC
states perceived this to be a major problem, 50.5% did so
in CC states. Detailed results are presented in appendix
Table A3.

Facilitators

The mean number of facilitators perceived as somewhat
or very helpful was 5.0 (SD 1.7) and the mean number of
very helpful facilitators was 2.6 (SD 1.7) out of ten. The
mean facilitator score was 7.6 (SD 3.0) out of 20. In the
sensitivity analyses only considering applicable facili-
tators the mean percentage of somewhat or very help-
ful facilitators was 75.2% (SD 22.0) and 39.0% (SD 25.2)
when restricting analyses to very helpful facilitators.
Overall facilitator measures did not significantly differ
between CC/non-CC states, also in the sensitivity analy-
ses. Detailed results are presented in Table 2.

We find the main facilitators to be participants’
social environment (perceived by 62% as very helpful),
exchange with other patients (52%), and the Long Covid
Austria Facebook group (40%). By contrast, GPs coor-
dinating treatment and encouraging the perception of
the condition were considered of no help by 46% and
39.7% of the participants, respectively. Least applicable
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Table 1 Study sample characteristics overall and by availability of central coordination of treatments in the federal state

Total No central Central coordination  P-value
n (%) coordination n (%)
n (%)
Gender
Female 364 (84.1%) 272 (84.5%) 92 (82.9%) ¥ test:
Male 66 (15.2%) 47 (14.6%) 19(17.1%) 0.705
Diverse 1(0.2%) 1(0.3%) 0 (0.0%)
I do not want to answer 2(0.5%) 2 (0.6%) 0 (0.0%)
Age (mean, SD) 430(11.0) 420(10.7) 459 (11.4) t-test:
0.0071 **
18-30 67 (15.5%) 6 (17.4%) 1(9.9%) Mann-
31-40 118 (27.3%) 92 (28.6%) 26 (23.4%) Whitney
1-50 124 (28.6%) 96 (29.8%) 28 (25.2%) Utest:
51-60 108 (24.9%) 70 (21.7%) 38 (34.29%) ;%00*
Older than 60 16 (3.7%) 8 (2.5%) 8 (7.2%)
Migration background
Yes 49 (11.3%) 33 (10.2%) 16 (14.4%) Xz test:
No 382 (88.2%) 288 (89.4%) 94 (84.7%) 0350
I do not want to answer 2(0.5%) 1(0.3%) 1(0.9%)
Education
Below A-levels equivalent 111 (26.1%) 73 (22.7%) 38 (25.7%) Mann-
A-levels equivalent 70 (16.5%) 48 (14.9%) 22 (19.8%) Whitney
Higher than A-levels equivalent 244 (57.4%) 197 (61.2%) 47 (42.3%) U teSti:*
Other 8 (1.8%) 4(1.2%) 4(3.6%) 0001
Urbanicity
Urban 228 (52.7%) 175 (54.3%) 53 (47.7%) ¥ test:
Rural 205 (47.3%) 147 (45.7%) 58 (52.3%) 0.230
Household financial situation during disease
Good or very good 91 (21.0%) 62 (19.3%) 9 (26.1%) Mann-
Medium 162 (37.4%) 122 (37.9%) 40 (36.0%) Whitney
Bad or very bad 177 (40.9%) 136 (42.3%) 1(36.9%) U test®
I do not want to answer 3(0.7%) 2 (0.6%) 1(0.9%) 0172
Private complementary health insurance
Yes 111 (25.6%) 82 (25.5%) 29 (26.1%) i test:
No 319(73.7%) 238 (73.9%) 81(73.0%) 0.943
| do not want to answer 3(0.7%) 2 (0.6%) 1 (0.9%)
Self-reported long COVID-19 onset year
2020 48 (11.1%) 37 (11.5%) 1 (9.9%) Mann-
2021 95 (21.9%) 71 (22.1%) 4(21.6%) Whitney
2022 187 (43.2%) 134 (41.6%) 53 (47.8%) U test®
2023 74 (17.1%) 56 (17.4%) 18 (16.2%) 0905
2024 23 (5.3%) 19 (5.9%) 4 (3.6%)
Not provided 6 (1.4%) 5(1.6%) 1(0.9%)
Federal state
Burgenland 17 (3.9%) 7 (5.3%) 0 (0.0%) not ap-
Carinthia 10 (2.3%) 0(3.1%) 0 (0.0%) plicable
Lower Austria 57 (13.2%) (1 7.7%) 0 (0.0%)
Upper Austria 51(11.8%) 1(15.8%) 0 (0.0%)
Salzburg 19 (4.4%) 9 (5.9%) 0 (0.0%)
Styria 52 (12.0%) 52 (16.1%) 0 (0.0%)
Tyrol 92 (21.2%) 0(0.0%) 92 (82.9%)
Vorarlberg 19 (4.4%) 0 (0.0%) 19 (17.1%)
Vienna 116 (26.8%) 116 (36.0%) 0 (0.0%)
Total 433 (100.0%) 322 (74.4%) 111 (25.6%)

a) “Other”, “I do not want to answer”, and “Not provided” excluded for testing to ensure ordinal variables
*<0.05, ** < 0.01, *** < 0.001
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Table 2 Overall barriers and facilitators by availability of central coordination of treatments in the federal state
Total mean [95%  No central coordi- Central coordina-  T-test Re-
confidence nation mean [95%  tion mean [95% p-value gres-
interval] confidence interval] confidence sion’
interval] p-value
Barriers Count of barriers perceived as minor ormajor  31.9 [31.1-32.7] 329[32.1-33.8] 2891[27.1-30.8] <0.001 ***  <0.001
overall problems *x%
Count of barriers perceived as major 20.0[19.2-20.9] 21.0[20.0-22.0] 17.4[15.5-19.2] <0.001 *** 0.001
problems **
Barrier score (minor problem =1, major 52 [50.3-53.6] 53.9[52.1-55.7] 46.3 [42.7-49.9] <0.001 *** <0.001
problem=2) xHx
Percentage of encountered minor or major 79.2[77.6-80.8] 81.4[79.8-82.9] 72.9[68.9-76.9] <0.001 ***  <0.001
problems out of all applicable barriers *x%
Percentage of encountered major problems 493 [47.3-51.4] 51.41[49.1-53.7] 434 [39-47.8.8] <0.001 ***  0.001
out of all applicable barriers **
Fa- Count of facilitators perceived as somewhat 5.0 [4.9-5.2] 5.1[4.9-53] 481[45-52] 0.0978 0.070
cilitators  orvery helpful
overall Count of facilitators perceived as very helpful 2.6 [2.5-2.8] 26[25-2.8] 25[2.2-28] 04953 0.269
Facilitator score (helpful=1, very helpful=2) 7.6 [7.4-7.9] 7.8[7.4-8.1] 7316.7-79] 0.1909 0.104
Percentage of encountered somewhat or 752 [73.1-77.3] 751 [72.8-77 4] 75.5[70.7-80.2] 0.8941 0.853
very helpful facilitators out of all applicable
facilitators
Percentage of encountered very helpful facili-  39.0 [36.7-41.4] 38.6[35.9-414] 40.3 [354-45.1] 0.5510 0.940

tators out of all applicable facilitators

Controlling for gender, age, migration background, education, urbanicity, household financial situation, private complementary health insurance, self-reported

long COVID-19 onset year. * < 0.05, ** < 0.01, *** < 0.001

facilitators included direct or indirect payments to doc-
tors in return for shorter waiting times albeit applicable
to 79 (17.3%) and 114 (26.3%) participants respectively.
Detailed results are visualized in Fig. 3.

We find statistically significant differences in individual
facilitators by non-CC/CC state for the use of telemedi-
cine (24.2% compared to 6.3%). Detailed results can be
found in appendix Table A4.

Discussion

This study finds severely impeded healthcare access for
LC patients in Austria. Barriers perceived as major prob-
lems persist along all dimensions of access to care, from
approachability of services all the way to appropriate-
ness of received treatment. Our findings particularly lay
bare patients’ problems with the overall foreseen patient
pathway. Almost 75% of the patients deemed the self-
organisation effort to be a major problem and almost as
many did so for too little available information. More-
over, patients felt they had to resort to private doctors
due to lacking expertise or long waiting times in the pub-
lic sector, posing a financial barrier. While difficulties
in diagnosing LC and treating the respective symptoms
have to be at least partially attributed to the condition’s
novelty and ongoing research, specialists were perceived
to fare better than GPs in this regard. However, special-
ists (perceived by 51% as very problematic) and GPs (48%
very problematic) alike were reported not to take patients
seriously. Furthermore, 39% of participants reported spe-
cialists attributing symptoms to mental health conditions

as very problematic and 37% did so for GPs. Availability
and costs of GPs were largely not perceived as problem-
atic whereas the majority of participants indicated the
opposite for specialists. The main facilitators in health-
care access for LC patients notably were of informal
nature and related to support by participants’ social envi-
ronments and other patients both directly and via the
Long Covid Austria patient-led support group. Lastly, we
find statistically significant differences between non-CC
and CC states both overall and particularly regarding the
availability and affordability of services with participants
from CC federal states reporting fewer problems. This is
despite the fact that in our sample participants in these
regions were, on average, slightly older and less educated
than those in non-CC states.

Central coordination in Austria was introduced
individually by federal state rather than nationwide.
The comparison in this study is consequently not just
between LC care pathway models but also between Tyrol
and Vorarlberg and the other federal states. Structural
differences could therefore present potential mediators
in the discussed associations, and our results should be
interpreted accordingly and within the appropriate con-
text. Neither Tyrol nor Vorarlberg have an exceptionally
large number of GPs per capita, ranking seventh and last
out of the nine federal states in terms of GP density [21,
37]. Regarding specialists per capita, Tyrol ranks third
and Vorarlberg eighth. Looking at disciplines particularly
relevant for LC care such as neurology (Tyrol 3rd, Vorarl-
berg 9th) and internal medicine (Tyrol 5th, Vorarlberg
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Il Viajor problem  [HIMll Minor problem No problem Not applicable
Barrier 0% 25% 50% 75% 100%
S Too little available information
§. % Difficulties to perceive symptoms as unusual and to attribute them to the condition E
% Difficulties to assess the credibility of available information
Doctors or assessors ignored findings of other medical staff or did not take them seriously
Specialists did not take me and my condition seriously
5 GPs did not take me and my condition seriously
% Specialists attributed my symptoms to mental health problems
§ GPs attributed my symptoms to mental health problems
<‘(J' My professional environment did not take my condition seriously
- Friends or family did not take my condition seriously
1 questioned myself as to whether | was really ill
| did not know my way around the health system and did not know what to look for
O ising my tre or administrative procedures myself was a burden 73%
Resident specialists did not accept new patients or only had appointments in the distant future
_ Travelling to relevant specialists was a burden (e.g. far away, poor public transport options)
g Hospital outpatient clinics did not accept new patients or only had appointments in the distant future
: I had to see doctors more often than necessary to prove my ongoing condition to health insurance
g The facilities in the waiting areas of the doctors | visited did not meet my needs
g g é Travelling to relevant hospital outpatient clinics was a burden
g :';% § GPs didn't take enough time for me
% § § Telemedicine or home visits were not offered by GPs, although | would have needed them
i" = § Travelling to my GP was a burden
§ Long COVID-19 outpatient clinics were closed before my treatment was completed/started
L Outpatient clinics or resident specialists required referrals by other doctors or certain diagnoses
§ Telemedicine or home visits were not offered by specialists, although | would have needed them
8 Specialists didn't take enough time for me
"g Too little time was taken for me in the hospital outpatient clinic
g GPs did not accept new patients or only had appointments in the distant future
g 1 had to go to private doctors due to lacking long COVID-19 expertise in the public sector
é Costs for other treatments (e.g. physiotherapy, homeopathy) posed a financial burden for me
'5 g Costs for dietary supplements posed a financial burden for me 58%
g 1 had to weigh up different treatments against each other due to costs
% Costs for specialists posed a financial burden for me [ s1% |
E I had to go to private doctors due to waiting times in the public sector 49%
Costs for medication posed a financial burden for me
Costs for GPs posed a financial burden for me 11%
My GP had difficulties treating my symptoms
There is no diagnostic test/biomarker that enables a clear, objective long COVID-19 diagnosis
The specialists | consulted had difficulties treating my symptoms
§ My GP had difficulties diagnosing long COVID-19
§ Friends and family had difficulties adjusting to my long COVID-19 limitations
% 1 had difficulties obtaining a state disability pension
;& My professional environment had difficulties adapting to my long COVID-19 limitations
-3 The specialists | consulted had difficulties diagnosing long COVID-19
| had difficulties receiving or extending sick pay
| had difficulties to be allowed to work part-time during reintegration
Y 1 had difficulties obtaining a private disability pension

Fig. 2 Healthcare access barriers along the dimensions of access to care among 433 adult long COVID-19 patients in Austria

8th) the ranks are similar [21, 37]. Given the close geo-
graphical proximity of the two federal states, these rank-
ings may imply a spillover of patients from Vorarlberg
seeking treatment in Tyrol — the larger federal state,
which also hosts a medical university and associated uni-
versity hospital [38]. These rankings indicate that there
are no structural advantages in these states compared to

other federal states that could otherwise explain our find-
ings. However, when considering only contracted resi-
dent neurologists per capita, Vorarlberg ranks first and
Tyrol second [39]. For contracted specialists in internal
medicine per capita Vorarlberg ranks second and Tyrol
shares the third place [40]. In this context, our identi-
fied associations between CC and availability and costs
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- Very helpful Somewhat helpful No help Not applicable
Facilitator 0% 25% 50% 75% 100%
My social environment and family were a great support to me
The exchange with other patients helped me
The Long Covid Austria Facebook group provided useful information
Specialists encouraged me in the perception of my illness
My professional environment was very understanding
Telemedicine facilitated my treatment
GPs encouraged me in the perception of my illness
My GP coordinated my treatment M
Doctors offered to shorten waiting times by switching to a private practice E
Doctors offered to shorten waiting times through private co-payments

Fig. 3 Healthcare access facilitators among 433 adult long COVID-19 patients in Austria

of specialists could be affected by this comparatively high
density of contracted specialists.

Our findings are in line with the so far only other study
assessing access barriers to LC patients quantitatively.
Brus et al. also find a lack of guidance and expertise being
major barriers in the Netherlands, however, at much
lower rates (50.9% and 36.8% of participants, respec-
tively). Moreover, respondents in the Dutch study only
encountered a median of two out of 11 assessed barriers
(18%), which is substantially less than the (median) 32
out of 47 (68%) in our study. [17] However, contrasting
to Austria, the Dutch Ministry of Health commissioned
a non-profit organisation to provide support and infor-
mation to LC patients, and Dutch LC patients are eligible
for a dedicated extended care package covered by insur-
ance [9, 11, 17]. Comparing Austrian and Dutch findings
consequently is also a comparison of different system-
level LC care approaches — a comparison we were able to
partially replicate regarding the role of (regional) central
coordination in Austria. Our findings highlight potential
benefits of having CC units in improving LC healthcare
access as showcased in Tyrol and Vorarlberg — provided
that adequate treatment structures are in place to be
coordinated. This conclusion is in line with international
non-LC research on benefits of case management [41-
43] and interdisciplinary treatment approaches such as
tumour boards [44—46]. Further research should be con-
ducted evaluating different LC care pathways in light of
available pre-existing structures.

Comparing our results to the current Austrian LC
guideline [24] and foreseen patient pathway [22],

particularly difficulties by primary care to diagnose, treat,
and coordinate LC become visible discrepancies to the
envisioned target picture. Notably, only 26% of the par-
ticipants perceived their GP coordinating treatment as
somewhat (20%) or very helpful (6%) although this role
is foreseen in the current pathway and guideline [22, 24].
Moreover, 37% stated that closures of specialized LC
clinics were problematic while the guideline specifically
recommends their setup. Based on a report commis-
sioned by the Ministry of Health in 2022 outlining prob-
lems in LC care [47], the ministry established a national
reference centre for post-viral syndromes at the Medical
University of Vienna as a knowledge and training hub for
professionals in September 2024 [48, 49], and initiated
the creation of an action plan to improve care for LC and
post-viral conditions in general, published in Novem-
ber 2024 [50]. This non-binding 50-point action plan
addresses important issues in line with our findings such
as improved diagnostics, creation of specialized clinics,
improved training for medical staff, and social system
adjustments to alleviate the current financial burden.
Interestingly, the introduction of central coordination on
the example of Tyrol/Vorarlberg is not included despite
it being explicitly mentioned - in a footnote [50]. How-
ever, in May 2025 it was announced that the action plan
would be revised until mid-2026 in response to the Aus-
trian national broadcaster highlighting many LC-related
issues also presented in this study such as incorrect men-
tal health diagnoses [51-53].

This study has potential limitations. First, this is
the first study to characterize the Austrian LC patient
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population so we cannot make any inferences on the rep-
resentativeness of our sample, highlighting the need for a
national LC registry for research purposes. We used con-
venience sampling and recruited mainly through patient
support groups and physicians. This approach may over-
represent more engaged and/or more severely affected
LC patients. At the same time, we observe a potential bias
towards women, better educated, and severely affected
patients in our sample. The former, however, could be
expected considering the higher LC risk of women [54,
55]. Second, we included both active and recovered LC
cases, potentially leading to recall bias. We believe this to
be negligible though as the vast majority of participants
were still active (92%). Third, using cross-sectional data,
we are in no position to establish causality and further
research in this regard is required, assessing the role and
mechanisms of CC in alleviating patient burden. Fourth,
while the BACE instrument that guided survey develop-
ment shows acceptable test-retest reliability and internal
consistency [31], we did not evaluate the psychometric
properties of our questionnaire; accordingly, this may
limit generalisability and comparability of our findings.
Finally, the participant lottery may have introduced a
response bias due to the financial incentive. However, as
email addresses were collected separately and cannot be
matched to individual responses, this potential bias could
not be assessed. Given the high level of patient involve-
ment in LC research [6, 56] and anonymous nature of the
survey, we argue that participants most likely provided
truthful accounts of their experiences, despite the lottery.

The study has three main strengths. First, it is the
first Austrian among the few international quantita-
tive studies assessing LC healthcare access. Second, we
take a comprehensive approach based on prior explor-
atory research to characterize healthcare access for LC
patients, uncovering implementation gaps of the current
patient pathway. Third, we provide insights on the role of
central coordination, thus providing a tangible potential
way forward nationally and internationally. While Tyrol
and Vorarlberg have a comparatively high density of rel-
evant specialists, our findings indicate that CC builds
on those structures and enables further patient benefits
beyond specialist care. The findings bear substantial pol-
icy implications, emphasizing the importance of timely
implementation of the national action plan and in exten-
sion also consideration of central coordination units
across Austria.

Conclusion

Building on prior qualitative findings, this study provides
quantitative evidence on LC healthcare access in Austria.
Given the high number of barriers perceived as problem-
atic, we conclude that access to LC care is obstructed,
with barriers reported at all access steps. We also provide
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initial evidence that central coordination units may
improve healthcare access, conditional on adequate avail-
able treatment infrastructure. This paper provides a call
for action to address the most pressing barriers, particu-
larly deficiencies in information availability, treatment
structures, and public health sector-expertise. Further
longitudinal research is needed to evaluate the effective-
ness of different LC treatment pathways, including the
role of central coordination, in improving healthcare
access and health outcomes.
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