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Abstract
Background  International studies show intentional sedation to relieve suffering to be a common and relevant 
treatment in specialist palliative care. The EAPC framework for using sedative drugs has currently been updated and 
national recommendations have been disseminated. However, there was a lack of hands-on materials targeted for 
healthcare professionals and of information materials for patients and informal caregivers to ensure patient-centred 
care. The iSedPall study group developed a complex intervention to further support the use of sedative drugs in 
specialist palliative care. The following pilot study aimed at examining the feasibility of the intervention being applied 
in different settings and by different professions.

Methods  A sequential explanatory mixed-methods design was applied between 02/23 and 01/24. An online survey 
(pre-post-test) assessed quantitative data on the feasibility of the outcome indicator `confidence in professional skills`, 
primary feasibility outcomes, and the implementation process. Focus groups added to the quantitative results. Four 
specialist palliative care services (inpatient and home care) piloted the intervention for nine months.

Results  Global mean scores of primary feasibility outcomes proved the intervention as acceptable, appropriate, and 
feasible for inpatient and home care settings. The outcome indicator seems to be adequate for measuring changes 
in healthcare professionals` confidence, especially for physicians. The relevance of the intervention, its impact on 
practice, and the implementation process have been judged heterogeneously. Promoting (e.g., personal exchange, 
educational materials) and inhibiting factors (e.g., lack of time and technical resources) for implementation have been 
stated.

Conclusions  An implementation study would benefit from adaptations regarding the intervention, study design, 
and implementation strategy. Especially the nursing perspective has to be considered to a greater extent for 
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​Background
Over the past decade, a number of international research 
teams have investigated sedation practice in specialist 
palliative care (SPC). The Palliative Sedation EU Hori-
zon2020 project for instance has recently examined 
sedation practice comparing eight European countries 
with regard to guidelines, medication, and regulations 
[1]. Based on the results, the EAPC Framework for Pal-
liative Sedation has been revised [2]. The SedPall project 
explored practice and views of healthcare professionals 
in Germany [3, 4] and developed based on this expert-
approved best practice recommendations for sedative 
drug use [5]. However, evidence shows continuing het-
erogeneity in sedation practice related to varying guide-
lines and terminology [6–8]. The SedPall study group 
proposed the term `intentional sedation to relieve suf-
fering` to describe the deliberate use of sedative drugs 
for reducing the consciousness of a patient with refrac-
tory symptoms in palliative care [9]. The introduction of 
this new terminology was a first step in highlighting the 
full spectrum of using potentially sedative drugs (light 
to deep, intermittent to until death) and thereby raising 
more awareness for unintended sedative drug effects.

Given the perceived need to further support best prac-
tice of sedative drug use, we set up the project iSedPall 
(funded by the BMBF: 01GY2020A-C). This project 
involved the development of a complex intervention to 
be applied by multidisciplinary healthcare teams in spe-
cialist palliative inpatient and home care settings. Hands-
on supporting materials, so called `tools`, are provided 
for medication-related decision-making, information and 
consent, documentation, and moral challenge analysis, 
with additional information materials for patients and 
informal caregivers [10].

According to the German best practice recommen-
dations [5], it was a great concern to address all profes-
sions involved in the care of patients for whom the use of 
sedative drugs is considered or who are currently receiv-
ing them, i.e. physicians, nurses, and therapists. Autho-
rized groups (prescribers), in Germany physicians, are 
responsible for the prescribing of a medication. However, 
according to literature, the specific role of nurses regard-
ing decisions that do not relate to prescribing medication 
often remains undefined [11] and a recent scoping review 

revealed different roles and responsibilities of nurses in 
intentional sedation depending on the country [12]. All 
European guidelines analysed in Surges et al. [8] empha-
sized that „the medical rationale for sedation and the 
decision-making process should be based on input from 
a multidisciplinary team, the patient, and family mem-
bers, rather than by the attending physician alone “ [8]. 
So, our intervention developed for the use of sedative 
drugs aimed to take different professional perspectives 
equally into account [13].

Aim
The main aim of this pilot study was to examine the feasi-
bility of a complex intervention, its appropriateness, and 
acceptability as primary feasibility outcomes for different 
settings in SPC. As a secondary aim, we tested the feasi-
bility of measuring `healthcare professionals` confidence 
in using sedative drugs` as an outcome indicator for a fol-
lowing implementation study. For exploratory purposes, 
we collected data regarding the implementation process 
and potential changes in sedation practice. These initial 
data will inform the decision on proceeding with a large-
scale implementation study.

Methods
Study design
The complex intervention was piloted in clinical practice 
by four pilot centres in inpatient and homecare setting of 
SPC. During the pilot study taking place between 02/23 
and 01/24, a sequential explanatory mixed-methods 
design was applied [10]. As a first step, an online survey 
with pre-post-test design assessed quantitative data on 
the potential outcome indicator, primary feasibility out-
comes, and the implementation process to uncover con-
textual influences and barriers [14]. Afterwards, focus 
groups were conducted to further explain and add to the 
quantitative results with qualitative data. Based on the 
mixed-methods results regarding feasibility of the inter-
vention materials, study design, and implementation 
strategy, we drew conclusions about the overall feasibil-
ity of the intervention to inform the decision on proceed-
ing to a full-scale nationwide implementation study. For 
reporting of our results, we adhere to the `Consolidated 

strengthening the palliative care approach. Context-specific factors seem to play a key role in implementation. 
Therefore, training of in-group champions, considering local technical and personal resources, and actively engaging 
the team could mitigate potential barriers and foster the success. Our findings will inform a full-scale implementation 
study to further explore the use of the intervention by healthcare professionals in clinical practice.

Trial registration  The study was registered in the German Clinical Trials Register (DRKS-ID: DRKS00027241; Date of 
registration: 10/12/2021; ​h​t​t​​p​s​:​/​​/​w​w​​w​.​​d​r​k​s​.​d​e​/​d​r​k​s​_​w​e​b​/​s​e​t​L​o​c​a​l​e​_​E​N​.​d​o​​​​​)​.​​

Keywords  Sedative drugs, Complex intervention, Palliative care, Feasibility, Mixed-methods
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Standards of Reporting Trials (CONSORT) extension for 
pilot and feasibility trials` [15].

Intervention
The complex intervention was jointly developed by 
an interdisciplinary research consortium with active 
involvement of clinical stakeholders, Patient and Public 
Involvement (PPI) groups, and (inter-)national advisory 
board members following the principles of the updated 
Medical Research Council `Framework for developing 
and evaluating complex interventions` [14]. The inter-
vention entails I) a screening tool to guide the application 
of the elements of the intervention in different situations, 
II) material for medication-related decision-making (e.g., 
warning list for unintended sedative drug effects), infor-
mation and consent (e.g., checklist on information pro-
vision), documentation (documentation template), and 
moral challenge analysis (e.g., analyses of ethically chal-
lenging situations) – the so called `tools`, III) and sup-
plementary material in form of educational video clips 
for the healthcare professionals. The intervention also 
provides additional information material for patients 
and informal caregivers. Figure 1 shows an intervention 
overview with the elements of the intervention and pre-
piloting activities. More details on the intervention itself 
according to the `Template for Intervention Description 
and Replication (TiDieR)` [10] and the development pro-
cess [13] are reported elsewhere.

Setting, participants, and implementation
Two German palliative care units and two home care 
teams, working in rural and urban areas, were recruited 
by convenience sampling to pilot the intervention and 
provide feedback over the course of the study by means 
of regular meetings, workshops, focus groups, question-
naires, and on-site visits. Participants were physicians, 
nurses, and other professions from the pilot centres. 
Experience in caring for intentionally sedated patients 
and sufficient knowledge of German language qualified 
for study participation. Participants provided written 
informed consent prior to the study or consented at latest 
prior to answering the online survey, about which they 
had been informed before they started the questionnaire. 
A pre-pilot phase for pre-testing the instruments for data 
collection and for potential site-specific adaptations of 
the intervention started in 02/23. The implementation 
of the intervention in the pre-pilot phase was supported 
by a kick-off meeting at each site, self-training with vid-
eotaped educational materials, and case-based feedback 
sessions after several weeks of using the intervention for 
discussing potential barriers of use so far. More details 
on the implementation during the pre-pilot phase are 
described elsewhere [13]. The actual nine-month pilot 
phase took place from 05/23 until 01/24.

Data collection
Quantitative data
A pseudonymised online questionnaire was set up via 
Unipark and pilot-tested with internal clinical and non-
clinical researchers and members of the PPI groups. 

Fig. 1  Intervention overview; for more details regarding the tools see https:​​​//w​ww.dgpalliativm​edi​zi​n.de/isedpall
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Process evaluation
16 Likert scale statements (1 = ̀ completely disagree`; 
5 = ̀ completely agree`, with `no opinion` option) were 
formulated based on the Consolidated Framework for 
Implementation Research (CFIR) covering the domains 
`culture`, `implementation climate`, and `readiness 
for implementation` [21]. These factors are expected 
to influence the implementation of research results. 
The items were primarily examined to uncover insights 
regarding the implementation of the intervention into 
existing systems, the potential impact on practice, and 
the perceived need for the intervention. One open-ended 
question regarding potential facilitating factors for usage 
has been added at the end.

Qualitative data
We conducted centre and setting specific focus group 
discussions with healthcare professionals (physicians, 
nurses, other professions) from all pilot centres. We 
invited the leading physicians and nurses form the pilot 
centres to participate, and asked them to recruit further 
staff members from their teams who had used the inter-
vention to take part in the discussions. Some participants 
took part in both centre and setting specific focus groups.

As the focus group discussions took place after the 
quantitative data collection phase was completed (10/23 
until 01/24), we were able to focus on topics that were 
either not part of the online survey or appeared as strik-
ing with regard to participants’ answers, e.g., differences 
between professions. The discussion guide questions 
were informed by the CFIR [21] and focused on different 
dimensions of feasibility, e.g., acceptability, user-friendli-
ness and relevance of the intervention, general user expe-
rience and need for adaptation, facilitators and barriers 
to use, and potential unintended consequences. See sup-
plementary 2 for the detailed discussion guide.

Data analysis
Quantitative analysis
We used IBM SPSS Statistics 28.0. for statistical analy-
ses. An interim analysis was run with initial data after the 
pre-test measurement (during pre-pilot phase). Descrip-
tive statistics (e.g., means, medians, standard devia-
tions, frequencies and percentages) were calculated for 
participants` characteristics, process evaluation items, 
and frequency of the use of the tools. For analysing the 
healthcare professionals` confidence and primary fea-
sibility outcomes (AIM, IAM, FIM), global scale scores 
were calculated by averaging the items for each scale. 
Reliability scores (Cronbach`s alpha) were provided for 
each scale. Potential changes in the healthcare profes-
sionals` confidence in using sedative drugs were assessed 
by comparing data between professions for both mea-
surements. Due to the relatively small sample size and 

The revised questionnaire was, together with the sup-
plementary material, disseminated by the pilot centres 
themselves. A pre-post-test design was applied with 
measurements before the start of the pre-pilot phase 
(02/2023 until 03/2023) and after several months of using 
the intervention (9/2023 until 10/2023). We did not con-
duct a formal statistical power calculation as it is not rec-
ommended for pilot studies [16] but we estimated a 50% 
response rate for the survey with 95% confidence [10].

The questionnaire consisted of four sections (see 
below) and concluded with an open-ended question for 
additional feedback. As control question, we asked if and 
which tool(s) have been used. See supplementary 1 for 
the detailed questionnaire.

Participants` characteristics  Sociodemographic data 
(profession, setting, years of professional activity in 
SPC, age), experience with intentional sedation (notably 
regarding indication, conduction or monitoring), and the 
acquaintance of the national best practice recommenda-
tions were assessed.

Outcome indicator
The feasibility of the `healthcare professionals` con-
fidence in the use of sedative drugs` as potential out-
come indicator to assess changes over the course was 
tested with a pre-post-test design whereby initial data 
for a future sample size calculation were collected [10]. 
Based on the Health Professionals Competence Scales 
(HePCos) [17], seven sedation-specific situations in SPC 
dealing with medication-related decisions, information 
and consent, documentation, and ethically challenging 
situations were self-developed and slightly adapted for 
physicians as well as for nurses and other professions. 
The level of confidence was examined on a 4-point Likert 
scale (0 = ̀ not confident at all`; 3 = ̀ very confident`).

The following variables were added only for the post-
test survey. The items assessing participants` character-
istics and the outcome indicator remained the same for 
both measurements.

Primary feasibility outcomes
We drew on the implementation outcome measures 
`acceptability, appropriateness, and feasibility` as defined 
by Proctor et al. [18]. Therefore, we applied the German 
version of the Acceptability of Intervention Measure 
(AIM), Intervention Appropriateness Measure (IAM), 
and Feasibility of Intervention Measure (FIM) [19], vali-
dated by Kien et al. [19, 20]. Each scale consists of four 
items rated on a 5-point Likert scale (1 = ̀ completely dis-
agree`; 5 = ̀ completely agree`).
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the non-normal distribution for the confidence scores, 
we decided on calculating the medians [22]. As the 
assumption for normal distribution and variance homo-
geneity was confirmed, independent samples t-tests were 
conducted to compare settings and professions in terms 
of feasibility outcomes. A significance level of p < 0.05 
was determined. The answers regarding the open-ended 
questions were thematically structured as part of process 
evaluation.

Qualitative analysis
The focus group interviews were transcribed accord-
ing to Dresing & Pehl [23] and analysed in accordance 
to qualitative content analysis as described by Schreier 
[24] using MAXQDA version 2022 [25]. The analysis 
was divided into two phases: 1) designing and finalizing 
the code system, initially based on the discussion guide 
and inductively adjusted, in combination with coding by 
two scientific employees to ensure completeness of cod-
ing and inter-coder-reliability; 2) tool-specific analysis in 
terms of required adjustments and topic-related analy-
sis in terms of acceptability, relevance, and user-friend-
liness as dimensions of feasibility; as well as exploring 
the implementation process with regard to promoting 
and inhibiting factors, unintended consequences, experi-
enced impact of the educational materials, and changes 
and persistence of practice since using the intervention.

Overall feasibility
Quantitative and qualitative data were separately anal-
ysed and merged afterwards as presented in the results 
section. Quantitative data of the AIM, IAM, and FIM [20] 
served as main criteria as predefined in our Study Proto-
col [10]. Mean measure scores ≥ 3 were taken to indicate 
a favourable outcome in terms of feasibility, acceptability, 
and appropriateness according to common evaluations 
of newly developed interventions [26, 27]. Further feed-
back regarding the intervention and the implementation 
process was provided by the pilot centres over the course 
of the study, which helped to understand the field, and 
informed the evaluation of overall feasibility. The mixed-
methods results were discussed within the research con-
sortium to draw conclusions on overall feasibility with 
implications for proceeding to an implementation study.

Results
Participants
In total, n = 100 professionals from the four pilot centres 
formed the potential survey cohort by receiving the web-
link for the online survey. We had a response rate of 49% 
for the pre-test measurement and of 33% for the post-
test measurement, whereby the former is in line with our 
previously estimated response rate [10]. Regarding the 
pre-test, n = 13 physicians, n = 32 nurses and four persons 

from other professions participated. In the post-test, 
especially the response rate for the nursing (n = 17) and 
homecare (n = 12) staff decreased, while for physicians it 
remained the same (n = 9). Seven professionals partici-
pated in both surveys.

We conducted six focus group discussions (one per 
pilot centre, two per setting), with 3 to 8 participants 
each (physicians, nurses, and other professions) (see 
Table 1). Data saturation was reached.

Scope of the tools` usage
Within all valid responses (n = 28), 22 staff members 
(78.6%) did use at least one tool of the intervention dur-
ing the study period. Comparing the settings, 12 partici-
pants (70.6%) of the inpatient setting and 10 participants 
(90.9%) of the home care setting did use at least one tool. 
Regarding professions, nine physicians (100%) and 10 
nurses (71.4%) used at least one tool.

Outcome indicator (Healthcare professionals` confidence)
The reliability analysis proved the internal consistency of 
the scales for physicians and nurses and other professions 
(n = 7 items each), with Cronbach`s alpha ranging from 
0.86 to 0.92. For physicians, descriptive data showed a 
slight tendency for increased confidence scores from pre-
test (Md1 = 1.83 (95%-CI: [1.50; 1.83]), SD = 0.47, n = 13) 
to post-test measurement (Md2 = 2.33 (95%-CI: [2.14; 
3.00]), SD = 0.37, n = 9). The reported change only reflects 
group-level differences between samples rather than 
within-person change. For nurses and other professions, 
there were no apparent changes from pre-test (Md1 = 2.00 
(95%-CI: [1.57; 2.14]), SD = 0.65, n = 33, missing: n = 3) to 
post-test measurement (Md2 = 2.00 (95%-CI: [1.86; 2.52]), 
SD = 0.51, n = 22, missing: n = 2).

These quantitative results are related to different per-
spectives of physicians and nurses on the intervention 
and their responsibilities in sedation practice which have 
been revealed through the focus group interviews. Exem-
plary of the attitudes of several nurses interviewed, it has 
been expressed that the intervention is aimed at physi-
cians as they are responsible for all medical aspects:

“So, for us as nurses, we don't need a tool anyway. 
[...] Because this medical responsibility and the med-
ication is your responsibility.” (4/370–372)

Primary feasibility outcomes
Acceptability, appropriateness and feasibility
In the survey, 27 participants (81.8%) answered all ques-
tions (missing values: n = 6; 18.2%) related to feasibility 
outcomes. The reliability analysis of the scales (n = 12 
items) yielded Cronbach`s alpha ranging from 0.89 to 
0.92 which are in line with those of the validity study 
[19]. The quantitative data revealed satisfying global 
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Survey cohort
pre-test
respondents
n = 49

post-test
respondents
n = 33

profession

  physicians 13 (26.5%) 9 (27.3%)

  nurses 32 (65.3%) 17 (51.5%)

  other professions 4 (8.2%) 7 (21.2%)

setting

  inpatient 25 (51.0%) 21 (63.6%)

  homecare 24 (49.0%) 12 (36.4%)

professional activity in specialist palliative care

   < 1 year 9 (18.4%) 4 (12.1%)

  1–4 years 9 (18.4%) 4 (12.1%)

   ≥ 5 years 31 (63.3%) 25 (75.8%)

age groups

  16–25 years 4 (8.2%) 1 (3.0%)

  26–35 years 3 (6.1%) 5 (15.2%)

  36–45 years 11 (22.4%) 6 (18.2%)

  46–55 years 14 (28.6%) 8 (24.2%)

   ≥ 56 years 17 (34.7%) 13 (39.4%)

popularity of best practice recommendations
did you read the national recommendations?

physicians (n = 13)

  yes 11 (84.6%*) 9 (100%*)

  no 2 (15.4%*) 0 (0%*)

nurses & other professions (n = 36)

  yes 17 (47.2%**) 17 (70.8%**)

  no 19 (59.4%**) 5 (20.8%**)

  missing 0 (0%*) 2 (8.3%**)

experience with intentional sedation

  I am aware of when an intentional sedation is indicated

physicians

  does not apply & rather does not apply 0 (0%*) 0 (0%*)

  indifferent 3 (23.1%*) 0 (0%*)

  rather applies & fully applies 10 (76.9%*) 9 (100%*)

nurses & other professions

  does not apply & rather does not apply 4 (11.1%**) 1 (4.2%**)

  indifferent 13 (36.1%**) 9 (37.5%**)

  rather applies & fully applies 19 (52.8%**) 12 (50.0%**)

  missing 0 (0%*) 2 (8.2%**)

  I have enough experience to conduct (physicians)/monitor (nurses) an intentional sedation

physicians

  does not apply & rather does not apply 1 (7.7%*) 0 (0%*)

  indifferent 2 (15.4%*) 0 (0%*)

  rather applies & fully applies 10 (76.9%*) 9 (100%*)

nurses & other professions

  does not apply & rather does not apply 6 (16.7%**) 4 (16.7%**)

  indifferent 11 (30.6%**) 3 (12.5%**)

  rather applies & fully applies 19 (52.8%**) 15 (62.5%**)

  missing 0 (0%**) 2 (8.2%**)

Focus group interviews cohort
Centre specific (n = 4) Setting specific (n = 2)

profession

  physicians 9 6

Table 1  Participants` characteristics
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scores with M = 3.42 (SD = 0.94) for acceptability, M = 3.50 
(SD = 0.17) for appropriateness, and M = 3.36 (SD = 0.17) 
for feasibility in line with our predefined criteria [10]. 
An independent samples t-Test revealed significant dif-
ferences in terms of acceptability (t(20) = 2.37, p = 0.028) 
and appropriateness (t(20) = 2.16, p = 0.043) between 
physicians and nurses meaning that physicians scored 
significantly higher for acceptability and appropriate-
ness. Other professions were not part of this comparison 
since they had too many missing values. No significant 

differences were found between settings. Figure  1 pres-
ents a comparison between global mean scores for physi-
cians and nurses.

In the qualitative data, feasibility was reflected within 
the codes `acceptability`, `user-friendliness`, and `rele-
vance`. Both promoting and inhibiting factors were iden-
tified (Fig. 2).

Fig. 2  Mean scores of primary feasibility outcomes compared for physicians and nurses

 

Focus group interviews cohort
Centre specific (n = 4) Setting specific (n = 2)

  nurses 7 4

  other professions 2 2

professional activity in specialist palliative care, grouped in years

  < 1 year 1 2

  1–4 years 4 2

   ≥ 5 years 13 8

age groups in years

  16–25 years 0 1

  26–35 years 3 2

  36–45 years 6 2

  46–55 years 4 4

   ≥ 56 years 5 3
* = of physicians; ** = of nurses and other professions

Table 1  (continued) 
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Acceptability
Participants seemed to accept the intervention, express-
ing that it could support their daily work, be helpful for 
patients and for a legal safeguarding. A physician in a 
leading position said:

"Because I am always worried that we use medi-
cation WELL-meaning for symptom control but 
achieve an effect which is then called sedation and 
which possibly does not comply with the will of the 
patient or the general agreement – and thus contra-
dicts it. That's why I think the study is good so far. " 
(1/37)

As inhibiting factors, the lack of time in daily practice 
and the amount of effort needed to get familiar with the 
materials were mentioned.

User-friendliness
Participants emphasized the comprehensibility of the 
materials, its supportive character, and the usefulness of 
the materials for training of new employees. A physician 
in a leading position stated:

"At least, we can use it for training when we are get-
ting a new ward physician again, until it becomes 
routine." (5/113)

As inhibiting factors, the high expenditure of time for 
introduction, the quantity and complexity of the material, 
the additional workload, and difficulties regarding the 
integration into their work processes were mentioned by 
participants.

A physician in a leading position argued in regards to 
the complexity of the material:

“But it’s confusing. And it’s also unclear, when what. 
And it’s also unclear, what is necessary, what is 
optional.” (2/229)

Relevance
There is seen a need for the intervention, even though it 
has been judged heterogeneously. According to quantita-
tive data, 15 participants (62.5%; n = 24) would like to use 
the intervention after the study ends. These participants 
were 7 physicians (inpatient: n = 3), 6 nurses (inpatient: 
n = 3) and 2 participants of other professions (inpatient: 
n = 1) of both settings with all levels of professional expe-
rience, whereas most of them (n = 10) had at least 5 years 
of professional experience.

In the focus groups, a physician in a leading posi-
tion stated that there was a general need for such an 
intervention:

"We have done within the study what I thought 
we would need in the palliative care unit anyway.” 
(2/256)

Furthermore, the intervention was seen as helpful to 
avoid wrong medical treatment, as containing relevant 
professional knowledge, and as guiding work in general. 
A nurse in a leading position said:

"When we prepare a […] planned intended sedation 
practically, […] WHAT can be packed in there or 
what HAS to be in there? And this guide or toolbox 
naturally provided us with support in this regard." 
(6/36)

As negative comments regarding the relevance of the 
intervention, professionals expressed that they them-
selves have sufficient professional experience already, that 
the material is not suitable and there is no need for such 
an intervention. Some participants complained that using 
the material does not always lead to an improvement for 
patients and their relatives. Therefore, the additional 
effort could be seen as a burden instead of a support for 
the daily work. For instance, a physician stated:

"And when an intervention such as this one, in most 
cases, does NOT REALLY lead to a consequence of 
action and does not do the patient some good, then I 
develop the stress to say: Now I am also endangering 
other patients. Because I am talking about a situa-
tion where I ALWAYS have to prioritize." (1/184)

Process evaluation
Implementation process
In the survey, 30 participants (90.9%) answered the state-
ments (missing values: n = 3; 9.1%). Participants with `no 
opinion` answer were deleted in the respective analysis. 
For 10 respondents (41.7%; n = 24), the implementation 
of the intervention into existing routines and practices 
was successful whereas seven respondents (29.2%) did 
not agree on that. According to 16 respondents (69.6%; 
n = 23), the intervention is used by default when it comes 
to using potential sedative drugs. The supplementary 
material helped 19 participants (70.4%; n = 27) to under-
stand the aim and content of the intervention. See sup-
plementary file 3 for the detailed frequency distribution 
of responses.

Promoting and inhibiting factors during implementation
In line with quantitative data, the focus group inter-
views revealed that the educational material and personal 
exchange with the study team was supportive. Partici-
pants also expressed that an integration into the team 
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meetings might be helpful. For instance, a physician 
stated:

“I think that for all planned situations where we act 
calmly, interdisciplinary, in the context of meetings, 
this is all very useful and a great help.” (1/61)

With regard to inhibiting factors, participants pointed to 
their lack of time for a reasonable implementation and 
criticized the lack of a clear explanation of the aims of the 
study and practical examples as well as a profession spe-
cific orientation. This applies to the educational material 
as well, especially the duration of the videos and the poor 
quality of the video design have been criticized.

A physician in a leading position made the following 
suggestions for the educational materials:

“Example cases might be better. So that you have 
one case where it's only about symptom control [...] 
One with intensive, intentional sedation [...] These 
are examples. And where you can then see what can 
I possibly use and when is it not at all expected that 
I use something?” (2/33)

Healthcare professionals also referred to difficult condi-
tions within their institution (e.g., technical problems, 
staff shortage and change of personnel) and argued 
that the accompanying research tasks were even more 
stressful.

Lack of staff, time, and technical equipment as well as 
IT constraints led to a delayed intervention start. These 
conditions particularly affected self-training via video 
clips, which was sometimes done after hours. A physician 
in a leading position described:

"If we watch these instruction videos and then we sit 
there after the official team meeting, there were five, 
six people sitting there in their FREE time." (2/235)

In conclusion, the educational material and the per-
sonal interaction with the study team were identified as 
the main facilitators during implementation, while staff 
shortages, time constraints and IT issues were the main 
barriers. Having technical equipment that works properly 
is a practical requirement for successful implementation.

Changes in practice
According to quantitative data, seven participants (30.4%; 
n = 23) reported perceived changes in sedation practice in 
their institution after using the intervention. Otherwise, 
10 respondents (43.5%; n = 23) did see no impact on seda-
tion practice.

Participants of the focus groups stated that they 
observed positive changes in practice. This included 

more attention for handling potentially sedative drugs, 
a better understanding of sedation and therefore an 
improvement of practice, better exchange within the 
team as well as better communication with patients and 
their relatives. With regard to negative or no changes, 
some argued that they had observed no changes of prac-
tice in general, in case of emergency as well as of sedation 
concept, time expenditure, and workload. As one nurse 
in a leading position encapsulated it:

I think it still has to get into the heads.“ (1/260)

Overall feasibility
Intervention
The intervention is feasible, acceptable, and appropri-
ate for using sedative drugs and intentional sedation in 
inpatient and home care settings, especially from the 
physicians` perspective. It can be integrated into clini-
cal systems even though the implementation process 
means much time effort. The elements of the interven-
tion appear to be complex and extensive. It turned out 
that some elements were continuously used while oth-
ers were more useful for educational purposes. Nurses 
reported no relevant changes in confidence level after 
using the intervention. The educational videos have been 
criticized for their duration, their poor design, and lack 
of case specificity.

Study design
The selected outcome indicator is feasible and appears to 
be reliable and valid, especially for physicians, as most of 
the surveyed physicians indicated to encounter the pre-
sented situations in their professional activity. However, 
for nurses and other professions, the selected situations 
were at least for some of the respondents not part of cur-
rent professional activity. Given the response rates for 
the pre-post-test survey, we reached the expected sample 
size of 50% [10] at least for the first measurement.

Discussion
Main findings
We have developed and piloted a first complex interven-
tion to provide support for best practice use of sedative 
drugs in SPC. After piloting, we draw the following con-
clusions for the design of a future implementation study 
including necessary adaptations regarding the interven-
tion, improvements of implementation strategy, and 
study design. The elements of the intervention need to be 
adapted to be more user-centred and reduced in quantity. 
Additionally, a recommendation for the intended use of 
the elements would be helpful. The implementation in 
healthcare practice must be appropriately planned and 
supported afterwards. Therefore, local facilitators with 
sufficient knowledge of team structures and technical 
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infrastructure should support implementation on-site. 
The educational material has to be reworked and set up 
in a targeted way by involving educational and technical 
competencies. In general, the local conditions regard-
ing technical infrastructure should be considered in 
more detail to guarantee smooth access to online-based 
study materials (e.g., questionnaires). The initial results 
will provide essential data on variability within the sam-
ple and will allow for a power analysis to determine the 
required sample size and effect size to be expected for a 
larger study.

The fact that physicians` and nurses` assessment of the 
intervention`s acceptability, appropriateness, and impact 
was quite different, can be seen as a key finding of the 
pilot study and provides valuable information for future 
adaptations of the intervention. As nurses felt rather 
less addressed by the intervention materials, the nurs-
ing perspective has to be considered to a greater extent 
within the materials. Perhaps additional tools specifically 
addressing nursing tasks e.g., supportive conversations 
with patients and family members during the decision-
making process, would be a beneficial supplement to 
emphasize the role of nurses during intentional seda-
tion. It was striking that the response rate for the nursing 
staff decreased for the post-test measurement. Perhaps, 
this is connected to the unchanged confidence level over 
the course for nurses according to descriptive statistics. 
However, it might also be the case that nurses could not 
identify their role in the presented situations of the out-
come measurement and therefore, potential changes in 
confidence may not have been assessed. So, this outcome 
indicator appears to reflect physicians` roles and respon-
sibilities better than those of nurses and other profes-
sions. Nevertheless, results have to be interpreted with 
caution due to the small sample sizes.

As already mentioned at the beginning, the profes-
sional role understanding within the sedation process is 
not clearly defined. As shown by our data as well, inten-
tional sedation sometimes still seems to be treated as sole 
responsibility of physicians. In contrast, the key role of 
nurses in decision-making, implementation, monitor-
ing, information sharing, and care for the patient and the 
relatives has currently been highlighted [12]. Future work 
should therefore aim to further strengthening palliative 
care, including intentional sedation as a multi-profes-
sional team approach and should emphasise the role of 
nurses.

There were no differences between settings in terms 
of feasibility outcomes showing that the intervention 
appears to be suitable for both inpatient and homecare 
settings.

Several participants perceived changes in practice since 
the intervention has been implemented. Interpreted with 
caution due to the pilot study design, this allows for an 

outlook in terms of potential positive effects on clinical 
practice by using the intervention. On the other hand, 
almost half of the participants did not see any impact 
on sedation practice, which may be related to the rela-
tively high baseline level of professional confidence, 
self-reported experience in conducting or monitoring 
intentional sedation, and average years of professional 
experience of the participants. This appears to be also 
reflected in the perceived relevance and need for the 
intervention which were ambivalent.

We have taken `culture`, `implementation climate`, 
and `readiness for implementation` into account within 
the survey as they all seem to play a significant role in 
successful change processes [21]. Our results show that 
especially `readiness for implementation` consisting 
of the subconstructs `available resources, leadership 
engagement and access to information and knowledge` 
was key to successful implementation in a healthcare set-
ting with limited resources and tight schedules. Whereas 
`culture` and `implementation climate` have the poten-
tial to foster the team`s awareness and readiness for 
change, we experienced those constructs to have minor 
influence on our implementation process. Many research 
teams have explored the phenomenon of success-
ful changes with special focus on healthcare settings as 
they constantly experience changes due to technical and 
medical progress as well as social and political changes 
[28]. Therefore, three categories for successful change 
have been identified, namely the opportunity to influence 
the change, being prepared for the change, and valuing 
the change [28]. In combination with our results, these 
points should be seriously considered before implement-
ing a new initiative to increase the likelihood of success.

Strengths and limitations
As a strength of our pilot study, we used a multicentre 
design with a multidisciplinary research consortium in 
collaboration with a PPI group, the intervention taking 
both settings and different professions into account, and 
the use of a mixed-methods approach. Patient and pub-
lic participation, which was already applied in the devel-
opment phase, continued to facilitate the development 
of data collection instruments and the interpretation of 
results.

There are some limitations regarding the pre-post-test 
survey. Getting access to the online questionnaire was 
sometimes difficult for staff members due to IT con-
straints and lack of technical resources. Therefore, we 
cannot be sure if we have reached out to everyone we 
wanted to. The response rate for the post-test measure-
ment decreased, which could affect the accuracy of effect 
size estimation for a larger study. In addition, only seven 
participants took part in both measurements. A future 
study should develop a strategy for ensuring participation 
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in both measurements to assess within-subject effects. 
The feasibility of the outcome indicator has not been 
proved by statistical means and we were not able to 
prove construct validity, as we did not find a comparable 
instrument for assessing professional confidence in our 
context. So maybe a validation study for the outcome 
indicator were to provide the final proof.

Regarding the implementation process, the healthcare 
professionals of the pilot centres reported, that some-
times it has not been easy to clearly differentiate between 
the intervention itself and additional tasks for study pur-
poses, which have been perceived quite exhausting. For 
that reason, the summative evaluation of the intervention 
could entail a negative bias.

As a deviation from our study protocol, we were not 
able to conduct interviews with patients and/or infor-
mal caregivers to whom the materials were given but we 
respected the extremely sensitive and existential situation 
for those families. Instead, we had access to non-involved 
patients and informal caregivers, with whom we talked 
about their sedation experiences and explored how our 
materials could have helped which is not reported here.

Implications
Our findings will inform the future planning of a full-
scale implementation study to further explore possible 
benefits for healthcare professionals using the interven-
tion in different palliative care settings. The piloted ele-
ments of the intervention are now publicly available, 
also appropriate to be used for palliative care educa-
tion. Future studies should examine how the interven-
tion should be adjusted according to different languages, 
cultures and religious beliefs, for instance differences in 
dealing with death within goals of care discussions [29].

With our study, we promoted the preliminary devel-
oped recommendations on best practice use of sedative 
drugs which apparently increased their acquaintance 
within the pilot centres. By supporting best practice of 
sedative drug use, we aim to strengthen the healthcare 
professionals` confidence regarding their professional 
skills for delivering patient-centred care.

In recent years, the number of published pilot and fea-
sibility studies has continuously increased. The literature 
suggests varying approaches for defining and constituting 
pilot studies, which may affects comparability and qual-
ity of research [30, 31]. The same applies to strategies for 
evaluating feasibility studies [31, 32]. By sharing relevant 
findings and challenges from our pilot study, we build 
upon current literature on pilot and feasibility studies 
and contribute to the development in this area.

Conclusion
Clinical practice and the terminology for intentional 
sedation in SPC is quite heterogeneous, despite the 
existence of numerous guidelines for sedative drug use. 
Best practice recommendations have been published for 
Germany, but there was still a lack of hands-on materi-
als for healthcare professionals, patients, and informal 
caregivers. We filled this gap by developing and piloting 
an intervention to support best practice use of sedative 
drugs. The findings of our pilot study proved the inter-
vention to be feasible, acceptable, and appropriate for 
both inpatient and homecare settings, whereas physi-
cians seemed to feel more addressed by the materials 
than nurses. Minor adaptations for improvement have 
been concluded for a future study. Among other things, 
the perspective of nurses should be engaged more inten-
sively and the implementation of the initiative on-site 
should be thoughtfully prepared closely supported.
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