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Abstract

Background Long COVID is recognised as a global public health concern, creating demand for rehabilitation.
Despite a growing evidence base on long COVID rehabilitation interventions, knowledge of the implementation of
these interventions remains limited, constraining adaptation and transfer across health care settings. In a previous
study, the programme theory of a Danish community-based long COVID rehabilitation intervention was refined.
However, uncertainties regarding its implementation remain. This study therefore aimed to explore the delivery and
implementation of The Long COVID Rehabilitation Intervention.

Methods This convergent mixed-methods process evaluation focused on what was delivered (reach, fidelity, and
dose) and how it was delivered (implementation processes and adaptations). Quantitative data comprised baseline
patient questionnaires and routine rehabilitation patient records. Qualitative data comprised a focus group interview
with health professionals and an individual interview with the rehabilitation centre manager. Quantitative data were
analysed descriptively, and qualitative data were analysed using content analysis. Findings were integrated narratively.

Results In total, 336 patients were included of whom 325 patients were referred for rehabilitation and 321 initiated
the programme. Most patients were female, had a long education and were employed or enrolled in education

prior to their COVID-19 disease. Median rehabilitation length was 183 days (IQR 131-261), and the patients received

a median of 13 sessions (IQR 8-22). Overall, key intervention activities were consistently delivered. Most rehabilitees
received a combination of individual and group-based sessions, with the energy management group being the
most common. Variation over time was observed in median rehabilitation length and number of sessions delivered,
reflecting adaptations to the intervention over time. Adaptations and implementation were influenced by contextual
conditions concerning flexible delivery within a clear structure, knowledge of long COVID, space for reflection and
adaptation, and organisational recognition and legitimacy.

Conclusions This paper reports the implementation and delivery of The Long COVID Rehabilitation Intervention and
highlights key contextual conditions that shaped these processes. These findings may inform adaptation and transfer
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of similar rehabilitation interventions to other health care settings. Future development and adaptation of long COVID
rehabilitation should explicitly consider equity in access to ensure rehabilitation services reach diverse patient groups.

Trial registration ClinicalTrials.gov, NCT06544382. Registered retrospectively on 9 August 2024.

Keywords Long COVID, Rehabilitation, Implementation, Process evaluation, Mixed methods, Health services research

Background

Although most individuals with COVID-19 recover
without treatment, some experience prolonged symp-
toms, commonly referred to as long COVID [1]. The
World Health Organization defines this condition as
new or persisting symptoms occurring after infec-
tion with SARS-CoV-2, causing COVID-19, typically
emerging within three months after the acute illness
and lasting for at least two months [2]. Long COVID
is characterised by a wide range of symptoms from
multiple organ systems, with fatigue, dyspnoea, mus-
cle and joint pain, and cognitive impairment being
among the most common [3-5]. Prevalence estimates
vary considerably across studies, reflecting differences
in study design, patient cohorts, case definitions, and
follow-up timepoints. Recent systematic reviews and
meta-analyses suggest pooled prevalences of 30% to
57% for at least one persistent symptom 12 weeks or
more after infection, though these findings should be
interpreted cautiously given the substantial heteroge-
neity [6—10]. Despite this variation and uncertainty in
estimates, long COVID is recognised by The World
Health Organization (WHO) as an ongoing public
health concern [11]. Long COVID can lead to impaired
functioning, reduced ability to perform daily activi-
ties, decreased quality of life, and long-term sick leave
[12-14]. Such outcomes underscore the substantial
need for rehabilitation, which has been highlighted as
essential in the management of long COVID [1, 15].
Considerable variation in the content and delivery of
long COVID rehabilitation programmes, together with
patient experiences of barriers to accessing health care
services [16, 17], indicates inconsistencies in both the
availability and organisation of rehabilitation. In addi-
tion, limitations in the quality of existing studies mean
that evidence on effective, safe, and inclusive rehabili-
tation efforts remains limited [18, 19]. Effectiveness
studies provide valuable insights into patient outcomes
following rehabilitation, e.g. symptom burden, engage-
ment in regular daily activities, return-to-work, health
care utilisation, and health-related quality of life [20,
21]; however, they rarely address the implementation
of interventions. Without knowledge of how these
interventions are implemented in practice, such efforts
risk being ineffective or difficult to scale across health-
care settings [22]. As a result, even with a rapidly
growing evidence base, important uncertainties persist

regarding how and why long COVID rehabilitation
interventions work in practice. In a previous study, we
explored the underlying programme theory of a Dan-
ish outpatient long COVID rehabilitation programme,
called The Long COVID Rehabilitation Intervention
[23]. Combining individual and group-based sessions,
it was theorised to facilitate identity transformation
through patient education, peer support, and a per-
son-centred approach, supported by an overarching
mechanism of acceptance. Nevertheless, uncertainties
regarding its delivery and implementation persisted.
Building on our earlier programme theory refinement,
this study examines what was delivered and how the
intervention was implemented, to inform future adap-
tation and implementation into diverse health care
settings. The aim of this study is therefore to explore
the delivery and implementation of The Long COVID
Rehabilitation Intervention by addressing the following
research questions:

1. What components of the intervention were
delivered, to what extent, and to whom?

2. How was the intervention implemented and adapted,
and what contextual conditions influenced these
processes?

Methods

Design

This paper reports the implementation of the inter-
vention, with specific attention to delivery, implemen-
tation processes, and adaptation as part of a wider
process evaluation study. This study employed a con-
vergent mixed-methods process evaluation, integrat-
ing quantitative and qualitative data collected and
analysed during a similar timeframe and integrated
through merging of the findings [24]. The process
evaluation was informed by the Medical Research
Council guidance for process evaluation of complex
interventions and was organised around the key func-
tions of process evaluation: context, implementa-
tion, and mechanisms of change [22]. Drawing on the
process evaluation guidance [22], the evaluation of
delivery examined implementation domains, includ-
ing reach, fidelity, and dose, while implementation
processes and adaptation were explored in relation
to organisational and contextual conditions shap-
ing intervention implementation. The intervention’s
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programme theory and mechanisms of change, includ-
ing context influences on intervention functioning,
were reported in a previous paper [23] and are there-
fore not the focus of the present paper.

Setting

The study was conducted between July 2020 and Janu-
ary 2024 and forms part of a broader evaluation of The
Long COVID Rehabilitation Intervention, including
both a process evaluation and an effectiveness evalu-
ation (ClinicalTrials.gov: NCT06544382; registered
9 August 2024). The broader evaluation is based on
patients referred to municipal rehabilitation from a
hospital-based long COVID clinic, where baseline
data were collected for all participants. The quantita-
tive component of this paper draws on the subgroup
of these patients receiving the intervention. The effec-
tiveness evaluation is currently being conducted. The
process evaluation, reported across the previous pro-
gramme theory paper [23] and the present implemen-
tation paper, was conducted prior to the effectiveness
evaluation to minimise the risk that knowledge of out-
comes would influence the interpretation of the imple-
mentation processes. The intervention was delivered
as part of a municipal rehabilitation programme in a
Danish municipality with more than 350,000 citizens
and was provided by a rehabilitation centre special-
ised in neurological rehabilitation. The rehabilitation
centre furthermore constituted the setting for recruit-
ment of participants to the qualitative component of
the process evaluation. Health professionals and the

Activities

Initial assessment ]—

Mechanisms
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rehabilitation centre manager contributed to both
process evaluation papers, whereas patients were only
recruited for the previous programme theory paper
[23].

The long COVID rehabilitation intervention

The Long COVID Rehabilitation Intervention was an
out-patient, community-based rehabilitation interven-
tion delivered by a long COVID team consisting of occu-
pational therapists and physiotherapists, collectively
referred to as health professionals. The intervention was
both developed and implemented over time by the long
COVID team in response to the increasing number of
patients with long COVID referred to rehabilitation. It
was based on experiences, evidence, and rehabilitation
principles for patients with other infectious and neuro-
logical conditions, e.g. meningitis, brain injuries, neu-
rological diseases, and concussions. The key activities,
mechanisms of change, contextual factors, and outcomes
of the intervention are illustrated in a modified logic
model (Fig. 1). The logic model was adapted based on
findings from our previous realist-informed paper on the
programme theory of the intervention [23]. In that paper,
acceptance was identified as an overarching mechanism
of change, while peer support, patient education, and a
person-centred rehabilitation approach were highlighted
as central for facilitating patients’ identity transformation
and re-engagement in everyday life. Whereas that paper
focused on refining the intervention programme theory,
the present paper examines how the intervention was
delivered, implemented, and adapted over time.

Outcomes

[ )

Short-term

Individual sessions (4—-12 with OT/PT) ]

* Breathing, body & movement
* Cardio workout

* Acceptance
* Feeling acknowledged and supported
* Empowerment to apply new strategies
and skills
* Strengthened self-efficacy

* Reconceptualisation of values, beliefs,
and roles

\ * Improved ability to manage symptoms and
apply strategies in daily life

* Increased engagement in meaningful activities
* Reduced feelings of isolation and stigma

\ * Ongoing identity transformation /

Z R
Long-term

Long COVID group courses (1-4 groups)
* Energy management
* Stress relief & relaxation

Final assessment ]—-‘

A

* Sustained engagement in meaningful activities
* Return to work
* Improved health-related quality of life

* Improvement in degree of mental fatigue

Y

* Person-centred approach
* Safe space for reflection with peers and professionals

Context
¢ Trustful patient-professional relationship
* Supportive work and social environment * Shared expectations of rehabilitation focus

* Supportive organisational setting

Fig. 1 Modified logic model illustrating the long COVID rehabilitation intervention
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The activities comprised:

« aninitial assessment covering evaluation of
functioning, goal setting, and agreement on the
rehabilitation plan.

+ 4-12 individual sessions with occupational therapist
and/or physiotherapist.

« participation in one or more of four defined long
COVID group courses (energy management, stress
relief & relaxation, breathing, body & movement, and
cardio workout).

« afinal assessment with an occupational therapist
or physiotherapist, covering re-evaluation of
functioning and follow-up on goal setting.

Both individual sessions and group courses built on the
principles of energy management and pacing. Addition-
ally, sessions with occupational therapists emphasised
strategies to prioritise daily activities at home, at work,
or during leisure time, whereas the physiotherapeu-
tic sessions focused on pain management, respiration,
mindfulness, and (re)introducing physical exercise in
everyday life. Detailed descriptions of the intervention
components and content of each activity are available in
the supplementary TIDieR description accompanying the
previous programme theory paper [23].

Participants and recruitment

Patients aged 18 years or older were recruited dur-
ing their assessment at the Department of Physio-
therapy and Occupational Therapy at a university
hospital long COVID clinic. The patients were enrolled
in a larger cohort that served as the basis for the planned

Table 1 Overview of the implementation domains and data sources
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effectiveness evaluation. From this cohort, the study pop-
ulation of the present study was drawn and included all
patients residing in the municipality delivering The Long
COVID Rehabilitation Intervention. For the focus group
interview, all physiotherapists and occupational thera-
pists who were involved in the development, implemen-
tation, and delivery of the intervention were recruited,
apart from one occupational therapist who was no lon-
ger employed at the rehabilitation centre. Recruitment of
health professionals was done in collaboration with the
rehabilitation centre manager. The manager was invited
to an individual interview due to their responsibility for
developing, organising, and overseeing the intervention.

Data sources and data collection

Data sources and the implementation domains they
informed are presented in Table 1. Quantitative data
addressed the first research question on what was imple-
mented, whereas qualitative data addressed the second
research question on how the intervention was imple-
mented. We adopted the definitions of the implementa-
tion domains presented in the Medical Research Council
guidance for process evaluations [22, 25]. Reach refers
to whether the relevant target group participated in the
intervention, and dose explores the quantity of the inter-
vention delivered. Dose can be further divided into dose
delivered and dose received [25], but since this study relies
on patient rehabilitation records which only encom-
passed information on what the patients received, the
present study reports on dose received. Finally, fidelity
refers to whether the intervention activities were deliv-
ered as intended and can include both quantitative and
qualitative information [22]. In the present study, we
focused on the quantitative dimension of fidelity. As

Implementation Process evalua- Content

Data source

domains tion domains
What was Reach - Patterns in uptake (number of patients referred to, initiating, and completing rehabilitation) Baseline
delivered - Characteristics of patients questionnaire
Rehabilitation
routine data
Dose received « Rehabilitation length (days) and variation over time Rehabilitation
- Number of sessions and variation over time routine data
«Number and types of groups
Fidelity (quantita- Delivery of key activities Rehabilitation
tive dimension) - Initial assessment routine data
- Individual sessions
« Group sessions
- Final assessment
How was it The implementa- The health professionals'and rehabilitation centre manager’s experience implementing the Focus group
implemented tion processes intervention interview
Adaptations Adaptations to the intervention components and delivery with health
professionals
Manager

interview
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the intervention was developed over time, and a major
uncertainty persisted in terms of which key intervention
activities were delivered, we applied a more explorative
and descriptive approach to fidelity than presented in the
Medical Research Council process evaluation guidance.
Rather than assessing fidelity against a predefined stan-
dard, we used an exploratory approach to understand-
ing how the intervention was delivered in practice. We
therefore considered fidelity as whether the key activi-
ties described in the modified logic model (Fig. 1) were
delivered or not. Although fidelity and dose are pre-
sented as conceptually distinct implementation domains,
they relied on overlapping data sources in this study.
They were therefore combined and examined jointly by
describing overall intervention delivery and dose received
as well as intervention activities specified in the modi-
fied logic model (Fig. 1). To evaluate how the interven-
tion was implemented, the implementation processes and
adaptations made to intervention delivery were explored.
The implementation processes capture the organisational
structures and resources involved when implementing an
intervention, whereas adaptations encompass modifica-
tions and changes made to the intervention to improve
contextual fit [25]. In the present study, exploration of the
implementation processes also included a focus on key
contextual conditions influencing the implementation
process.

Quantitative data comprised both baseline clinical data
and routinely collected rehabilitation data. Baseline clini-
cal data were obtained from the Department of Physio-
therapy and Occupational Therapy at a Danish university
hospital long COVID clinic between 15 July 2020 and 31
December 2023. These data were subsequently linked
with routinely collected rehabilitation data for the same
patients, capturing rehabilitation courses initiated fol-
lowing referral from the long COVID clinic during the
study period. The rehabilitation routine data included
the type of rehabilitation session provided (e.g. individual
sessions, group sessions, and assessments), the profes-
sional group delivering the session, appointment dates,
cancellations, reasons for cancellations, and dates for first
and last sessions. Due to limitations in the rehabilitation
routine data, and informal meetings with the health pro-
fessionals indicating inconsistency in registration prac-
tices, an iterative approach was used to identify whether
patients completed the rehabilitation course and received
the intervention’s key activities. Accordingly, cancel-
lation of the last appointment without rescheduling of
appointment was used as a proxy for non-completion of
the programme. Additionally, assessments could be reg-
istered multiple times during the rehabilitation course,
and it was not possible to distinguish whether they rep-
resented initial or final assessment. Therefore, the first
and last individual sessions were used as proxies for the
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‘initial assessment’ and for ‘final assessment, as these ses-
sions typically reflect how these activities are delivered in
practise.

The baseline clinical data included a questionnaire cov-
ering sex, self-reported living status, educational level,
employment status, occupation, main long COVID symp-
toms, and time since infection with SARS-CoV-2. Educa-
tional level was categorised following a Danish national
guideline for conducting socioeconomic epidemiological
research [26]. Short education comprised primary and
lower secondary school as well as preparatory basic edu-
cation and training. Medium education included middle
school, general upper secondary education, vocational
education and training, and programmes qualifying for
admission. Long education comprised academy profes-
sion programmes, professional bachelor’s programmes,
bachelor’s programmes, master’s programmes, and PhDs.

Qualitative data consisted of a focus group interview
with health professionals and an individual interview
with the rehabilitation centre manager. These interviews
were the same as described in our previous programme
theory paper [23]. Interviews were conducted between
December 2023 and January 2024. Semi-structured inter-
view guides were developed for each interview type and
were informed by the Medical Research Council guid-
ance for process evaluation [22] and research questions
related to the refinement of the programme theory and
implementation-related aspects of the intervention.
Interview guides for both interview types are available in
the supplementary material accompanying the previous
programme theory paper [23]. The focus group interview
with health professionals was held at the rehabilitation
centre, and the interview with the rehabilitation cen-
tre manager was performed online. All interviews were
audio recorded.

Research team and reflexivity

TBN was the principal investigator of the process evalua-
tion and is a PhD student with experience in long COVID
rehabilitation research and clinical experience working
with patients with long COVID. The focus group inter-
view was conducted by TBN with assistance from LGO,
whereas the individual interview was conducted by TBN.
TBN conducted the quantitative analyses and performed
the initial coding and qualitative analysis with analytical
support and regular discussions with DS and LGO. Inter-
pretation of findings was discussed within the research
team consisting of an occupational therapist, nurse,
psychologist, and physicians with experience in reha-
bilitation, long COVID, qualitative research, and process
evaluations. The research team had no personal rela-
tionship with the participants. However, as the research
project unfolded, a professional relationship with the
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manager and health professionals was established
through ongoing collaboration.

Analysis

Quantitative and qualitative data were obtained and ana-
lysed simultaneously during the study period and subse-
quently integrated. The analysis of quantitative data was
carried out using the statistical software Stata 19 [27].
Descriptive statistics were applied to analyse the data
and were presented with mean and standard deviation
(SD) or median interquartile range (IQR), as appropriate.
Interview data were transcribed verbatim and exported
to NVivo (Lumivero, version 15) for analysis [28]. All
participants were offered the opportunity to review the
transcripts for accuracy, but none chose to. The analysis
followed the principles of qualitative content analysis by
Graneheim and Lundman [29]. Analysis questions con-
cerning how the organisational conditions affected the
implementation, how the roles and competences of the
health professionals influenced the delivery, and how the
implementation strategy and degree of flexibility enabled
individual tailoring and adaptation were used to guide
the analytic process. Guided by these questions, mean-
ing units were identified, condensed, coded, and grouped
into categories representing manifest content. Themes
were subsequently developed to answer the research
question. Finally, quantitative and qualitative data were
integrated to provide a comprehensive understanding of
delivery and implementation. Integration followed the
principles described by Fetters et al. [24] and was con-
ducted through narrative using a contiguous approach,

Patients included at baseline (n = 336)
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with quantitative and qualitative findings presented in
different sections. Where data addressed related aspects
of the same phenomenon, further integration was under-
taken in a dedicated merge section.

Results

What was delivered

Reach

The total study population consisted of 336 patients. The
flow of referrals and rehabilitation participation is illus-
trated in Fig. 2. At inclusion, 325 (97%) patients received
a rehabilitation referral during their assessment. The
remaining 11 patients (3%) did not have a rehabilitation
need or did not wish to participate in rehabilitation. Of
the referred patients, seven did not initiate rehabilitation,
while three patients initiated rehabilitation despite not
having received a referral at inclusion. Taken together,
the intervention demonstrated high reach among the
eligible patients in relation to uptake of the programme,
with 321 (95.5%) initiating the rehabilitation programme
(hereafter referred to as rehabilitees). Among rehabili-
tees, 33 (10.3%) had their last appointment cancelled
without rescheduling of appointment, indicating non-
completion of the programme as defined by the proxy in
the Methods.

Table 2 illustrates the characteristics of the study pop-
ulation at inclusion. Most of the patients were females
(71%) and had a mean age of 45 years (13.5). The patients
were primarily non-hospitalised during their acute phase
of COVID-19 (91%). Almost three quarters reported long
education as their highest level of education (69%), and

Patients declining rehabilitation or with no reha-

Patients referred to rehabilitation (n = 325)

bilitation need (n = 11)

Patients referred but not initiating rehabilitation
(n=7)

Patients initiating rehabilitation (n =321)

Fig. 2 Flowchart of rehabilitation referrals and rehabilitation uptake

Patients initiating rehabilitation without referral
(n=3)
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Table 2 Characteristics of study population. N=336 Table 3 Receipt of the intervention
Sociodemographic data Total Rehabilitation delivery Total
(N=336) (n=321)
Sex (female), n (%) 240 (71.4%) Rehabilitation length (days), median (IQR) 183
Age (y), mean (SD) 44.8(13.5) (131-261)
Living with spouse/partner (yes), n (%) 207 (61.6%) Number of sessions attended, median (IQR) 13(8-22)
Missing, n (%) 4(1.2%) Number of cancellations, median (IQR) 4(1-8)
Children living at home (yes), n(%) 134 (39.9%) Participation in individual sessions (yes), n (%) 321
Missing, n (%) 4(1.2%) (100%)
Children under 10 years old (yes), n (%) 59 (44.0%) Number of individual sessions attended, median (IQR) 9 (5-15)
Missing, n (%) 1(0.8%) Number of cancelled individual sessions, median (IQR) 1 (0-3)
Educational level, n (%) Participation in any group courses (yes), n (%) 254
Short education (6.0%) L (79.1%)
Medium education 73 (21 7%) Participation in at least one long COVID group (yes),n 244
(%) (76.0%)
Long education 232 (69 19%) Number of distinct group courses attended, median 1(1-2)
Missing, n (%) 13.3%) (IQR)
Employment status prior to COVID-19, n (%)* Number of cancelled group sessions, median (IQR) 2 (0-5)
Employed or enrolled in education 302 (89.9%) Long COVID group types attended, n (%)*
Unemployed 6(1.8%) Energy management 205
Sick leave 8 (2.4%) (63.7%)
Not in the workforce 20 (6.0%) Cardio workout 8 (11.8%)
Current employment status, n (%) Stress relief and relaxation 66 (20.6%)
Working/studying same hours as before 116 (38.4%) Breathing, body and movement 9 (15.3%)
Sick leave 166 (55.0%) Other 29 (9.0%)
Unemployed 17 (5.6%) *The distribution of specific group types is presented for the long COVID-
Missing, n (%) 3 (1.0%) specific groups included in the logic model. Patients could participate in more

Sick leave - reason and type, (yes) n (%)

Sick leave caused by long COVID** 152 (91.5%)

On sick leave for other reason 12 (7.2%)
Missing, n (%) 2 (1.2%)
Time since SARS-CoV-2 infection (days), median (IQR) 261.5
(169-396.5)
COVID-19 test (yes), n (%)
Positive PCR/antigen test or ant 311 (92.6%)
Positive antibody test 15 (4.5%)
No test 10 (3.0%)
Hospitalised during COVID-19 (yes), n (%) 29 (8.6%)

*Unemployed included individuals receiving unemployment or social welfare
benefits. Not in the workforce included patients on disability pension,
retirement pension, leave of absence, and patients otherwise outside of the
labour force. **Sick leave covers both parttime and fulltime sick leave

close to two thirds were living with a spouse or partner
(62%). The majority were employed or enrolled in edu-
cation prior to the acute phase of COVID-19 (90%), but
at baseline, more than half of these patients were on sick
leave (55%).

Dose and fidelity

Table 3 shows the receipt of the intervention among the
rehabilitees. The median rehabilitation length was 183
(131-261) days, and rehabilitation was initiated within 7
days of referral for 98% of the rehabilitees. The rehabili-
tees received a median of 13 (8-22) sessions, including
both individual and group sessions. The median num-
ber of cancelled sessions was 4 (1-8), with the primary

than one group; hence, the frequencies do not sum to 100%. The category
‘other’ includes non-established long COVID groups that were piloted for a few
patients and were not part of the intervention as defined in the modified logic
model (Fig. 1)

reason for cancellation of any session being patient-ini-
tiated cancellations. Other reasons included no-shows,
rehabilitation centre-initiated cancellations, or adminis-
trative errors.

Initial assessment When applying the proxy for initial
assessment defined in the Methods, all rehabilitees com-
menced their rehabilitation course with an individual
session, indicating that the intervention activity ‘initial
assessment’ was delivered to all rehabilitees. In the reha-
bilitation routine data, the first session was recorded as an
assessment for 298 (93%) rehabilitees.

Individual sessions Individual sessions were delivered
to all rehabilitees. A median of 9 (5-15) sessions was
attended over the course of rehabilitation. Relative to the
intended range specified in the modified logic model,
172 (54%) rehabilitees received 4—12 individual sessions,
while 46 (14%) received fewer and 103 (32%) received
more than intended. Most rehabilitees received individual
sessions delivered by occupational therapists (85%), with a
median of 4 (2-7) sessions, whereas 68% received individ-
ual sessions delivered by physiotherapists, with a median
of 2 (0—6) sessions. For 37% of rehabilitees, sessions were
registered as delivered by either occupational therapists
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or physiotherapists. However, the exact professions could
not be determined due to registration practises.

Group sessions Participation in any group course was
observed for 254 (79%) rehabilitees, with 244 (76%) par-
ticipating in at least one long COVID-specific group.
Among rehabilitees who participated in group sessions,
participation most involved long COVID-specific groups
only (88%), while smaller proportions participated in
mixed-diagnosis groups only (4%) or in both group types
(8%). Participation was highest in the long COVID energy
management group (64%), whereas participation in the
remaining long COVID groups was less frequent.

Final assessment When applying the proxy for final
assessment defined in the Methods, 252 (78.5%) patients
concluded their rehabilitation with an individual session,
indicating delivery of the key activity ‘final assessment’
for more than three quarters of the patients. In the reha-
bilitation routine data, the last session was recorded as an
assessment for 29 (9%) patients.

To examine variation in delivery over time, rehabilitees
were grouped based on the year in which they initiated
their rehabilitation course. Due to a small sample size
of patients initiating rehabilitation in 2020, rehabilitees
from 2020 to 2021 were grouped together. In 2020-2021,
163 rehabilitees initiated a rehabilitation course, while
the number declined to 106 in 2022 and 52 in 2023.
Rehabilitation length varied across years (Fig. 3). The
median rehabilitation length declined over time, from
221 (139-309) days in 2020-2021, to 179 (146-227) days
in 2022, and further to 129.5 (102.5-185) days in 2023.
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Similarly, the median number of sessions (both individ-
ual and group sessions) received showed a decline from
15 (9-25) sessions in 2020-2021 to 13 (7-19) sessions in
2022 and 10 (6.5-16) sessions in 2023 (Fig. 4).

How was it implemented

Five health professionals participated in the focus group
interview, including three occupational therapists and
two physiotherapists. All health professionals involved
in delivering the intervention participated, and no health
professional declined participation. The focus group
interview had a duration of 82 min. All participants were
members of the long COVID team and had been involved
in delivering the rehabilitation programme since summer
2020, except for one physiotherapist who was specifically
recruited for the team in spring 2021. Before joining the
long COVID team, all participants had several years of
experience within neurological rehabilitation and had
worked with patient groups including viral meningitis,
traumatic brain injuries, stroke, and other neurological
diseases. The interview with the manager lasted 56 min.
The rehabilitation centre manager oversaw the imple-
mentation and delivery of the intervention throughout
the whole implementation period.

Three interrelated themes concerning the implementa-
tion process were identified. Table 4 provides an overview
of the themes, illustrative quotes supporting the find-
ings (Q1-Q11), and the associated contextual conditions
underpinning implementation. The themes are described
in detail below, with their contextual conditions inte-
grated within each section. Overall, the findings from
the focus group interview and the individual manager
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Fig. 3 Rehabilitation length by year of rehabilitation initiation. Box plot of rehabilitation length (days) by year of rehabilitation initiation (2020-2021,
2022, and 2023). Due to the small number of patients initiating rehabilitation in 2020, patients from 2020 and 2021 were combined. Boxes represent the
interquartile range (IQR), with the median indicated; whiskers represent values within 1.5 X IQR. Outliers are not displayed
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Number of sessions

2020-2021

2022 2023

Fig. 4 Total number of sessions by year of rehabilitation initiation. Box plot of total number of sessions by year of rehabilitation initiation (2020-2021,
2022, and 2023). Due to the small number of patients initiating rehabilitation in 2020, patients from 2020 and 2021 were combined. Boxes represent the
interquartile range (IQR), with the median indicated; whiskers represent values within 1.5 X IQR. Outliers are not displayed

interview were consistent, and no substantial disagree-
ment between focus group participants was identified.

Flexible implementation process

The implementation of the intervention was character-
ised by an interplay between a flexible approach and a
growing need for structure, supported by the contextual
conditions of flexible delivery within a clear structure and
space for reflection and ongoing intervention adaptation.
Uncertainty and limited knowledge related to the nov-
elty of long COVID required a high degree of flexibility
in delivery. Although the health professionals consid-
ered the group courses essential for facilitating peer sup-
port, offering patients participation in group courses was
deemed necessary to accommodate increased referrals
and high workloads (Q1). Likewise, uncertainty regard-
ing long COVID and limited management and referral
options after completion of rehabilitation resulted in pro-
longed rehabilitation courses, with some patients partici-
pating for up to a year during the first years of delivering
the intervention (Q2). However, increased referrals and
high workloads necessitated greater structure, reflected
in shorter rehabilitation courses, structured group
courses, and fewer and less frequent individual ses-
sions, to ensure timely delivery of the intervention to
all referred patients and to reduce workload pressures.
Thus, implementation was influenced by both a flexible
approach as well as clearer structure, reflected in the con-
textual condition flexible delivery within a clear struc-
ture. Despite the growing need for structure, maintaining
space for reflection to support adaptation and develop-
ment of the intervention remained a priority (Q3). These

adaptations concerned both the dose of the intervention
(e.g. frequency and number of individual sessions) and
the content and format of the group courses offered. The
energy management group remained the same, whereas
the physiotherapists tested different group course for-
mats and content before establishing the long COVID
groups listed in the modified logic model. These ongoing
adaptations were particularly necessary due to limited
initial knowledge and experience with the patient group
and were made in response to accumulating clinical
experience. Through regular long COVID team meetings,
as well as informal discussions and knowledge sharing
among the health professionals, the contextual condition
space for reflection and ongoing intervention adaptation
was facilitated, thereby supporting continued develop-
ment of the intervention over time.

Health professional role clarification

Knowledge of long COVID and societal normalisation and
acknowledgement of long COVID were identified as key
contextual conditions influencing the health profession-
als’ roles in delivering the intervention. Delivering reha-
bilitation to this new patient group with long COVID
initially generated considerable role uncertainty among
the health professionals. Limited knowledge about long
COVID, both among the health professionals and soci-
ety at large, combined with a flexible implementation
approach, placed a high degree of individual responsi-
bility on the health professionals (Q4). They described
how this individual responsibility, combined with lim-
ited onward referral options, as outlined in the previous
theme, resulted in prolonged rehabilitation courses and



Nielsen et al. BMC Health Services Research

(2026) 26:1094
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Theme Quote lllustrative quote Contextual
No. conditions for
implementation
Flexible Q1 “But that [i.e. bringing the patients together in groups] was also simply a way of handling all the many reha-  Flexible delivery
implementa- bilitation referrals, so in a way it served two purposes at once.” within a clear
tion process Occupational therapist 2 structure
Q2 "We kept all of them [the patients], because we had nowhere to send them on. It was something we only Space for reflec-
realised along the way” tion and ongo-
Physiotherapist 1 ing intervention
Q3 "It [the large number of referred patients] required some very, very clear boundaries, as well as follow-up to adaptation
make sure those boundaries were kept, and making time and space for reflection when something new had
to be developed”
Rehabilitation centre manager
Health profes- Q4 "It has basically been up to the individual therapist, in collaboration with the patients. So, there has, of course,  Knowledge of
sional role been a great deal of responsibility placed on the individual” long COVID
clarification Occupational therapist 1 Societal nor-
Q5 “In the beginning, | felt like | was almost acting as a counsellor, and patients were just talked, but we were not ~ malisation and
really doing occupational therapy. | feel that we are doing much more of that now” acknowledge-
Occupational therapist 3 ment of long
Q6 "Even the traditional understanding of physical training — I think that has been very, very difficult. If you are to coviD
improve your physical fitness, you have to keep increasing close to your maximum, and here it was less, wasn't
it? It was really about turning the whole thing upside down.
Physiotherapist 1
Q7 “We've found our role and can send them on, and we also see now that other health professionals have some
knowledge about it. So it’s like, ©h, it's someone with long COVID', just as if it were any other neurological
condition”
Occupational therapist 1
Q8 “We've become better in our professional practice and can set higher expectations for them. But that’s also
because we've become more specific. When you don't quite know where you stand, you start to hesitate and
become unclear”
Physiotherapist 2
Organisation- Q9 "But overall, | think there has been a great deal of openness, a lot of curiosity, and a very high level of recogni-  Organisational
al support tion for the way we took on this task and carried it out. And that is both professionally and in terms of collabo-  recognition and
ration, and in relation to regulations, finances, and politics.” legitimacy
Rehabilitation centre manager Collaboration
Q10 "And what was also absolutely crucial was that [the hospital] had a consultant in the long COVID clinicwho ~ and commu-
was appointed to coordinate the work and the collaboration. [...] That openness and willingness to learn nication with
more about this together. That was almost what made us feel safe doing this, | would say.” the long COVID
Rehabilitation centre manager clinic
Q11 "The importance of the dialogue with the long COVID clinic, the dialogue with the doctors. Being able to get

a reply when we reached out has always been important. Having the same wording from centrally’ [i.e. from
the long COVID clinic] and out to us, and the other way around.”
Physiotherapist 1

frequent individual sessions. In the context of severe
fatigue and considerable uncertainty about appropri-
ate rehabilitation approach, particularly the first year
of delivery, the health professionals perceived frequent
contact and close follow-up as necessary to provide
adequate support. For some patients in the early phase
of the pandemic, however, this had the unintended con-
sequence of exacerbating fatigue rather than supporting
recovery. Moreover, the health professionals described
how the complexity of symptoms and vulnerability of
the patients further challenged their professional roles,
with some health professionals experiencing a shift
towards acting more as counsellors providing psycho-
logical support and comforting the patients rather than

providing occupational therapy or physiotherapy (Q5).
Likewise, the health professionals, particularly physio-
therapists, experienced a need to shift their rehabilitation
focus from a traditional emphasis on improving physi-
cal functioning through high-intensity exercise towards
guiding the patients to reduce and pace activities, which
contrasted with established professional norms and con-
tributed to initial role uncertainty (Q6). Over time, how-
ever, as societal and professional knowledge about long
COVID increased and clearer management and referral
pathways emerged, the professionals gradually devel-
oped skills and confidence in delivering the intervention
in line with their professional identities (Q7). More-
over, increased skills and confidence enabled the health
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professionals to set clearer expectations regarding patient
adherence and to conclude rehabilitation courses when
further improvement in functioning was not anticipated
(Q8). These findings suggest that knowledge of long
COVID as well as the normalisation of long COVID, both
societally and clinically, were essential in facilitating role
clarity and strengthening the professional positioning of
those involved during implementation of the interven-
tion, reflected in the contextual conditions of knowledge
of long COVID and societal normalisation and acknowl-
edgement of long COVID.

Organisational support

Organisational recognition and legitimacy of the reha-
bilitation centre’s role in delivering the intervention
together with collaboration and communication with the
long COVID clinic were highlighted as central enabling
conditions for implementation. While the intervention
was bounded by overall municipal budgets and broader
organisational frameworks, the rehabilitation centre was
granted considerable autonomy in the development and
implementation of the intervention. The rehabilitation
centre manager experienced a high degree of recogni-
tion of their role in delivering the intervention from both
political and administrative levels within the municipal-
ity (Q9). Additional economic resources were allocated in
response to the increased number of referrals, allowing
for the recruitment of new staff and internal reorganisa-
tion to establish a dedicated long COVID team. Thus,
organisational recognition and legitimacy was identi-
fied as a key contextual condition for implementing the
intervention. Moreover, professional collaboration with
the hospital-based long COVID clinic facilitated coor-
dinated care pathways and was essential for the imple-
mentation of the intervention. The rehabilitation centre
manager highlighted the willingness and openness of the
long COVID clinic to collaborate as central to imple-
menting and delivering the intervention (Q10). Like-
wise, the health professionals deemed the dialogue and
communication with the long COVID clinic and col-
laboration across sectors as crucial for their work (Q11),
contributing to increased professional security and con-
fidence in delivering the intervention despite the nov-
elty of long COVID. This suggests that collaboration and
communication with the long COVID clinic was another
key contextual underpinning the implementation of the
intervention.

Merging of results

The quantitative results showed a decrease in both reha-
bilitation length and number of sessions across the study
period. Because this reduction followed a consistent tem-
poral trend, it is unlikely to be explained solely by patient-
level tailoring. The qualitative findings contribute to
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understanding this temporal pattern. Prolonged rehabili-
tation courses and a high frequency of individual sessions
during the early phase of the intervention were described
as a consequence of uncertainty, limited knowledge, and
restricted management and referral options, which may
explain the initially higher rehabilitation length and num-
ber of sessions observed in the quantitative data. The
flexible implementation approach with gradual role clari-
fication enabled adaptations to the intervention as health
professionals gained more experience with the patient
group and responded to increasing referrals, which was
reflected in the adjustments in delivery over time. More-
over, adaptations to the content of group courses and the
overall rehabilitation approach also occurred over time
in response to increased experience with the patient
group. Despite these ongoing adaptations, most patients
received both an initial and final assessment as well as a
combination of individual and long COVID group ses-
sions, indicating that the key activities of the intervention
listed in the modified logic model were received by most
patients throughout the study period. Taken together, the
decrease in rehabilitation length and number of sessions
appears to reflect adjustments in how the intervention
was delivered rather than changes to its key activities.

Discussion

This study explored the delivery and implementation
of The Long COVID Rehabilitation Intervention using
a mixed-methods process evaluation. Overall, The
Long COVID Rehabilitation Intervention achieved high
reach and broad delivery of its key activities. Reduc-
tions in rehabilitation length and session dose reflected
the deliberate intervention adaptations. Qualitative data
indicate that these adaptations were enabled by a flex-
ible implementation approach, gradual role clarification
among health professionals, and organisational support.
Together, these findings provide important insights into
the delivery and implementation of a real-world, commu-
nity-based long COVID rehabilitation programme.

The high reach observed in this study, reflected in the
high proportion of eligible patients who were referred to
and subsequently initiated and completed the rehabili-
tation programme, may be explained by several factors.
Although we defined proxies for non-completion, indi-
cating a non-completion of 10%, providing more accurate
estimates was not feasible due to the limitations in the
rehabilitation data set. Despite this uncertainty, the reach
remains high compared to other rehabilitation efforts,
such as cardiac rehabilitation, showing uptake and com-
pletion rates of 52% and 37%, respectively [30]. The high
uptake and completion of the rehabilitation programme
may also be explained by findings from our previous pro-
gramme theory paper [23]. That paper highlighted how
the patients’ commitment to engage in the rehabilitation
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was increased when the they felt acknowledged and sup-
ported by health professionals. For some, this mechanism
was present already in the long COVID clinic. Thus, feel-
ing acknowledged and supported already at referral from
the long COVID clinic may have increased the uptake
and completion of the rehabilitation programme.

Moreover, the reach should be interpreted in light of
the sociodemographic characteristics of the study popu-
lation and the structural context shaping the access to
the long COVID clinic. The patients of this study had a
higher educational level than the general Danish popu-
lation (69% vs. 44%) [31], which, combined with their
labour market participation before illness and cohabita-
tion status, indicates a comparatively strong socioeco-
nomic position relative to the general Danish population.
Entry to the long COVID clinic depended on referral
from general practitioner, and considering the relatively
strong socioeconomic position of the study population,
the referral pathway may favour groups with compara-
tively strong socioeconomic resources. This interpreta-
tion aligns with findings from recent studies examining
the recovery process of long COVID and access to health
services. Andersen et al. [32], described how the lack
of support from health professionals created a need to
advocate for oneself among the individuals with long
COVID potentially leading to a larger individual respon-
sibility for receiving help. Likewise, in a mixed-methods
study on building inclusive long COVID services, Mir
et al. [17] found that under-represented groups, such as
ethnic minorities, experience a large range of barriers
for accessing health care support. Similar findings were
presented by Goldschmidt et al. [16], who showed how
patients with an ethnic minority background experienced
more barriers for accessing care and rehabilitation in
Denmark. Although we did not have information on eth-
nicity, the referral pathway may have excluded minori-
ties or socially vulnerable individuals and resulted in the
unintended consequence of potentially increasing health
inequalities. This may also have introduced selection bias
in relation to access to the long COVID clinic and, conse-
quently, in the study population.

Using the proxies for initial and final assessment, all
rehabilitees commenced their rehabilitation course with
an individual session, suggesting delivery of initial assess-
ment to all patients. In contrast, 79% completed their
rehabilitation course with an individual session, indicat-
ing that the activity ‘final assessment’ was not delivered
to all patients. When examining the registrations of
assessments in the rehabilitation records, 93% of reha-
bilitees had an assessment registered as their first ses-
sion, which corresponded closely with the applied proxy
for initial assessment. However, only 9% of rehabilitees
had an assessment registered as their last appointment,
suggesting inconsistencies in registration practices.
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Thus, as these findings relied on proxies and rehabilita-
tion records characterised by incomplete registrations,
it remains uncertain whether this reflects actual devia-
tions from the modified logic model in the delivery of
the activity ‘final assessment’ (i.e. the assessment was
not provided) or limitations in documentation practices.
Nevertheless, deviation from the logic model may not
reflect poor implementation of the intervention. Caroll et
al. [33] highlight that implementation of an intervention
does not require delivery of all components as long as the
essential components are implemented. In our previous
programme theory paper, we found that both individual
sessions and long COVID groups were important in the
functioning of the intervention, as they provided space
for peer support, patient education, a person-centred
rehabilitation approach, and identity transformation,
enabling mechanisms of acceptance, feeling acknowl-
edged, and empowerment [23]. As most of the patients
received a combination of individual sessions and long
COVID groups, as described in the modified logic model,
we argue that the most essential activities supporting the
programme theory were delivered, indicating that the
mechanisms identified in the programme theory were
likely supported. However, 24% of the rehabilitees did not
participate in any long COVID group. For these patients,
the mechanisms underpinning peer support may not
have been activated, which may have limited opportuni-
ties for feeling acknowledged and experiencing a sense of
belonging. While mechanisms were not directly assessed
in the present study, the documented delivery of these
key activities indicated that the intervention functioned
largely as intended for most patients, despite variation in
receipt. Yet, given limitations in the rehabilitation patient
records in providing sufficient detailed descriptions of
the content and quality of delivered activities, future
research is needed to explore this further.

The contextual conditions identified in this study are
essential to understanding the implementation and
delivery of The Long COVID Rehabilitation Intervention.
Although some of the conditions may appear context-
specific, similar factors have been emphasised in long
COVID rehabilitation frameworks and research priori-
ties. For example, the contextual condition knowledge of
long COVID, identified in relation to the theme of profes-
sional role clarification, aligns with existing frameworks
that highlight education of health care providers as a
central mechanism for ensuring delivery of long COVID
rehabilitation [18, 19]. Moreover, the conditions of col-
laboration and communication with the long COVID
clinic and societal normalisation and acknowledgement
of long COVID align with findings from studies report-
ing experiences of insufficient support from health care
professionals and limited access to long COVID health
care services [17, 32], discussed earlier, suggesting that
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these conditions may be particularly important for imple-
mentation and delivery of long COVID rehabilitation
interventions.

Strengths and limitations

Using a mixed-methods design allowed us to ‘create a
wider picture’ of the implementation of the intervention
[34], which we consider a strength of the study. Although
the research questions were centred around either the
quantitative or the qualitative data, the final integration
and discussion of data were used to answer the overall
aim of the study, which would otherwise not have been
feasible. No substantial divergences between the quanti-
tative and qualitative findings were identified. However,
this may partly reflect that the quantitative and qualita-
tive data addressed different aspects of the research ques-
tions, which limited direct comparison between findings.
We did not report all domains of the Medical Research
Council’s guidance on process evaluations in the present
paper, which may be considered a limitation of the study.
However, since the programme theory, including mech-
anisms of change, was reported previously, this paper
reported the major uncertainties related to what was
implemented and how this implementation was achieved.
This approach aligns with Moore et al. [35], who empha-
sise that the guidance should not be applied passively but
requires interpretation in relation to the context of the
study. Thus, prioritising these uncertainties strengthened
the relevance of the study.

Limitations in both quantitative and qualitative data
may, however, have influenced our findings and abil-
ity to integrate the methods further. The patient record
rehabilitation data may have been influenced by incon-
sistencies in registration and documentation practices,
which may limit the quality of the routine data. Likewise,
the quantitative data did not provide any information on
the content of each activities delivered, limiting our abil-
ity to provide more detailed information on dose deliv-
ered as well as the qualitative aspect of fidelity. However,
exploring the implementation of an existing long COVID
rehabilitation programme using routine and real-life
data provided a more realistic insight into how such pro-
grammes operate, which may increase the generalisabil-
ity of our findings.

The initial analysis plan involved subgroup analyses
comparing referred and non-referred patients, as well as
patients who completed or did not complete the rehabili-
tation intervention. As almost all patients were referred
to rehabilitation, and we had no reliable indicator of
completion of the programme, these analyses were, how-
ever, not feasible. Together with the potential selection
bias resulting in a relatively socioeconomically advan-
taged patient group being referred to the long COVID
clinic, this introduces uncertainty regarding potential
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differences in sociodemographic and intervention deliv-
ery across patients assessed at the long COVID clinic,
referred to rehabilitation, initiating, and completing the
programme. These uncertainties limit the interpretation
of the reach of the intervention. Future studies should
therefore aim to address these issues.

Although patient perspectives are highlighted as
important for understanding the implementation of com-
plex interventions [22], they were not incorporated in
this paper. Patient experiences and responses to the inter-
vention were explored in the programme theory paper,
indicating a general acceptability of the intervention [23].
In the present paper, we therefore deliberately focused on
experiences from the health professionals and rehabilita-
tion centre manager to explore the implementation and
delivery of the intervention. While the absence of patient
perspectives may be considered a limitation of the paper,
this focus allowed for a detailed exploration of organisa-
tional and professional factors shaping implementation.

Only a focus group interview with five health profes-
sionals and an individual interview with the rehabilitation
centre manager constituted the qualitative data, which
may represent a limitation in relation to the richness and
breadth of the qualitative data. However, O'Reilly and
Parker [36] emphasise that the appropriateness of data
in relation to the research question, rather than solely
the number of participants, is central to determining the
adequacy and richness of qualitative data. As we included
all relevant stakeholders from the rehabilitation centre
who were involved in the development and implementa-
tion of the intervention, and patient voices were included
in the programme theory paper, we consider the data
adequate for exploring the delivery and implementation
of the intervention. Although semi-structured interview
guides supported the interviews, we also allowed explo-
ration of other areas important for the implementation of
the intervention. Thus, the focus group interview mainly
centred on the context of development, implementation,
and conditions for delivering the intervention rather than
providing additional insight into reach, dose, and the
qualitative dimension of fidelity. Additional qualitative
methods, such as observations of individual and group
sessions, could have provided richer insight into the con-
tent, consistency, and quality of intervention delivery.
This approach may also have strengthened the integra-
tion of quantitative and qualitative data.

Implications

Long COVID remains recognised as a global health con-
cern by the World Health Organization, underscoring
the continued need to ensure access to rehabilitation
for patients with this condition. Our findings provide
insights into how such services may be organised and
implemented. Based on our findings, we recommend that
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researchers and clinicians invest early in role clarification
and education of health professionals, allow a flexible
implementation approach with space for reflection and
adaptation, and ensure organisational support and cross-
sectoral collaboration. As dedicated long COVID clinics
in Denmark have been discontinued, and similar devel-
opments are observed in other countries, establishing
coordinated cross-sectoral pathways may become more
challenging. Attention to maintaining structures that
facilitate collaboration and continuity of care across sec-
tors therefore remains important when planning future
services. Finally, the sociodemographic characteristics
of referred patients suggest that the referral pathways
examined in this study may have favoured individu-
als with comparatively strong resources. This highlights
the need to consider equity explicitly when developing
and adapting of long COVID rehabilitation services to
new contexts to avoid widening existing health inequali-
ties. Future services and research should therefore con-
sider how referral pathways, communication about long
COVID, and rehabilitation services can be more inclusive
and accessible for individuals from different ethnic back-
grounds and with fewer socioeconomic resources.

Conclusion

This process evaluation explored the implementation
and delivery of a community-based long COVID reha-
bilitation intervention. Overall, the intervention reached
a large proportion of referred patients and maintained
delivery of its key activities while adapting over time in
response to a growing need for clearer structure, greater
knowledge of long COVID, and gradual role clarification.
Implementation was enabled by flexible delivery within a
clear structure, space for reflection and ongoing adapta-
tion, organisational recognition and support, and collab-
oration with a hospital-based long COVID clinic. These
findings may inform the development and adaptation of
long COVID rehabilitation interventions in other settings
by providing insights into how such programmes oper-
ate and are delivered within existing healthcare struc-
tures. Future research should examine how long COVID
rehabilitation interventions can be sustained in changing
organisational contexts and how equity in access to such
interventions can be ensured.
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