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Abstract

Background Within the framework of the project iSedPall, a Clinical Decision Support Tool (CDST) was developed
and piloted to address uncertainties in the use of potentially sedating drugs commonly administered in palliative care.
The so-called ‘warning list’contains evidence- and expert consensus-based data. This study aimed to test its feasibility
of implementation, appropriateness, and acceptability.

Methods Mixed-methods pilot study including data from four pilot centres (two inpatient palliative care units, two
palliative home care teams): a retrospective cohort study by chart review, an online survey, and focus groups (one
focus group per pilot centre and two setting-specific focus groups). Quantitative data was analysed via descriptive
statistics and content analysis was used for the focus groups.

Results Retrospective cohort study (n=1,189 patients): The frequency of the use of the warning list depended on the
patient group. The list was used most frequently for patients in whom sedation occurred as an adverse drug reaction.
Online survey: 13/33 respondents used the list. Eight planned to continue using the warning list after the end of the
project. Focus groups (six focus groups with overall n=22 professionals): Generally, the aim of the warning list was
well understood. The benefits were seen primarily in terms of education and background information. Participants
also suggested the availability in electronic form. A potential risk is that the warning list could be misinterpreted as
dose recommendations for sedation.

Conclusions The warning list seems to be appropriate, acceptable, and feasible to be implemented for professionals,
according to pilot evidence from four centres. The mixed-methods approach proved valuable in carefully exploring
the risks alongside the benefits. Future research should be conducted in more generalisable settings, take a closer
look at different professional groups as well as settings, and further explore the various types of potential use of the
CDST. Implementation in electronic form should be explored carefully, reflecting positive and negative consequences
on daily routines.
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Trial registration The study was registered in the German Clinical Trials Register (DRKS-ID: DRKS00027241; Date of
registration: 10/12/2021; https://drks.de/search/en/trial/DRKS00027241).
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Introduction / background

Potentially sedating drugs are frequently used in pallia-
tive care, typically aiming to improve the quality of life of
severely ill patients. However, in clinical practice, there
are uncertainties in their use when it comes to recogniz-
ing sedative effects — and therefore uncertainties exist
regarding the benefits and harms for the patients: it is
often challenging to distinguish between reduced con-
sciousness due to illness and sedation caused by medica-
tion. It can also be difficult to recognize when the use of
potentially sedating drugs such as benzodiazepines for
anxiolysis starts to cause sedation [1]. However, recog-
nizing, or ideally anticipating, sedation is crucial for deci-
sion making regarding dose reduction, substance change,
or intentional sedation to relieve suffering, as well as
providing adequate information and obtaining informed
consent [2—6]. As part of the research project iSedPall
(“Development and piloting of a multimodal intervention
for the use of sedating drugs in specialist palliative care”)
[7], a tool, the ‘warning list’ (Additional file 1 — Warn-
ing list), was developed to address these issues with high
practical relevance in the use of sedative drugs [8—10].
Recommendations on the use of sedative drugs in pallia-
tive care had been approved by an expert consensus pro-
cess in the previous project, SedPall [11]. iSedPall aimed
to develop and pilot practical tools to support the trans-
fer of these recommendations into practice. The warning
list is part of this set of tools (‘toolbox’) [8, 9, 12, 13].

The warning list contains evidence-based, expert con-
sensus-based cut-off values for selected potentially sedat-
ing drugs commonly used in palliative care, each for a
defined ‘standard patient: cut-off dosing intervals for
continuous clinical effects and cut-off-doses for (a) light
or (b) deep sedation (see Additional file 1 — Warning list).
The list is intended to support the evaluation in two situa-
tions: (1) whether a given or planned dose of a potentially
sedating drug, not prescribed with the aim of sedation,
might have a sedative effect; (2) whether an observed
reduced consciousness was probably (partially) caused
by the medication [10]. As indicated on the list (Addi-
tional file 1 — Warning list), it is aimed to raise aware-
ness whether sedative effects can be expected and to
support the respective judgement. It therefore supports
professionals in palliative care primarily by providing
information, namely a compilation of relevant potentially
sedating drugs and critical doses and dosing intervals.
With this information, cases of sedation should be more

easily foreseen or identified and further decisions made
(e.g. information about potential sedative side effects,
change of medication or information of patients and/or
relatives about an intentional sedation) — depending on
the (presumed) will of the patient and the improvement
of his or her quality of life.

The warning list can be seen as a paper version of a
clinical decision support tool (CDST). Non-electronic
CDSTs can consist of forms, rules and methods based on
decision trees or schemes [14]. The aims of such tools —
either as paper or electronic version — are broad, e.g. to
provide knowledge and give recommendations [15], to
identify and select patients [16—21], or to improve con-
fidence [22]. CDSTs can improve the practice of pro-
fessionals and therefore can influence the treatment of
patients in a positive way. Such tools are developed for
specific questions or situations on the basis of data and
evidence. They are suitable for making changes to daily
clinical practice and informing both care providers and
patients [23—-25], and are gaining relevance for palliative
care [26-28].

The warning list was mainly developed based on a
literature review and a group Delphi process [10]. In
addition, think-aloud cognitive interviews and a con-
stant exchange between research and practice within
a pre-pilot phase helped to refine the tool, details are
reported elsewhere [8, 13, 29]. The list was distributed
to all four pilot centres as part of the set of tools (‘tool-
box’), comprising meetings of researchers with mem-
bers from the pilot centres and self-training material
for all members of staff [9, 13]. The overall aim of the
study reported here was to test the feasibility of imple-
mentation, appropriateness, and acceptability of the
warning list.

Methods

Study design, setting, and participants

As the methods are reported elsewhere in more detail
[8, 13, 29], we only provide summarized information
here. The mixed-methods pilot study was conducted in
two palliative care units and two palliative care home
care teams in Germany. It comprised a retrospective
cohort study by chart review, an online survey among
the participating team members, and six focus groups
(one per team and additionally one per each setting;
with physicians, nurses, and other professionals such
as study nurses and a psychologist).
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Data collection

The retrospective cohort study by chart review included
all patients cared for in the four pilot centres from May
2023 till January 2024 [29]. Study nurses extracted
the following data from patient records: (i) whether
a patient had received potentially sedating drugs and
which drugs; (ii) whether a cut-off-value (for light/deep
sedation) provided in the warning list was reached for
the respective drug; (iii) whether the warning list had
been used; (iv) whether the patient died or was dis-
charged. The potentially sedating drugs which were
documented were those included in the warning list
(diazepam, lorazepam, midazolam, levomepromazine/
methotrimeprazine, haloperidol, melperone, pipam-
perone, propofol, dexmedetomidine, trazodone). Addi-
tionally, phenobarbital was included, as this drug was
originally intended to be part of the tool [10]. Profes-
sionals from the pilot centres were asked to state if they
had used the warning list, in combination with ques-
tions regarding various other data needed for the ret-
rospective cohort study, on an additional form attached
to the patient record. The exact way how the warning
list was used during the course of a patient’s treatment
was not further specified. Data were transmitted in
anonymised form to the research team via an Excel file.
In addition, the responsible physicians were asked to
allocate each patient to a group category: group 1 — no
potentially sedating drugs (as listed on the ‘warning list’)
given to the patient; group 2 — no sedation intended and
no sedation occurred; group 3 — intentional sedation to
relieve suffering; group 4 — sedation considered but not
realized; group 5 — sedation as an adverse drug reaction
(and adjusting the administered drug is not possible)
[29]. Sedation and depth of sedation was defined in line
with the RASS-PAL scale [2, 10, 30].

The online survey was conducted via the online sur-
vey tool Unipark [31]. Around # = 100 staff members
from the four pilot centres were invited to participate.
The questionnaire was distributed via e-mail by mem-
bers of the pilot centres. Comprehensive details about
the conduct and the participants of the online survey
are reported elsewhere [9]. The questionnaire comprised
two questions regarding the warning list, one asking
whether the list was used (without specifying the kind of
use), and the other whether the participant intended to
use it after the end of the project. The online survey was
conducted from September 2023 till October 2023. For
organisational reasons, especially because it should take
place before the focus groups, this date was a few months
before the end of the pilot phase.

In total, six focus groups were conducted: one with
each pilot centre and two additional ones per setting (pal-
liative care units and home care teams). Senior physi-
cians and nurse managers of all four pilot centres were

Page 3 of 9

invited to participate and were asked to invite further
members of their team. The focus groups took place from
October 2023 to January 2024. The interview guide was
informed by preliminary results from the online survey
and the Consolidated Framework for Implementation
Research (CFIR) [32, 33]. It focussed on the issues of
general acceptance and relevance of the set of tools, its
user-friendliness and need of adaption, facilitators and
barriers regarding the use of the tools, and unexpected
consequences. It also contained a follow-up question
addressing explicitly the drug-related warning list.

Analysis

The retrospective cohort study and the online sur-
vey were analysed using IBM SPSS Statistics 28.0 [34].
Descriptive statistics were performed for the variables
reported here.

The data from the focus groups were analysed in accor-
dance with qualitative content analysis as described by
Schreier [35]. Categories were derived in a partly deduc-
tive and partly inductive way. MAXQDA version 2022
was used to support the process [36].

Results

Retrospective cohort study

The cohort study by chart review included » = 1,189
patients, aged between 27 and 100 years (M = 75, SD
= 12.7). 46% (n = 547) were female, 69.1% (n = 822)
had a cancer diagnosis. Approximately two-thirds (1 =
804/67.6%) of the patients received at least one poten-
tially sedating drug included in the warning list (an over-
all description has been reported elsewhere) [29].

Seven of the eleven drugs named in the warning list
were administered to patients. Lorazepam was used
most frequently, followed by levomepromazine and
midazolam. Phenobarbital, propofol, dexmedetomi-
dine, and trazodone were not used. Notable variations
were observed between the different drugs regarding
the reached cut-oftf values for light or deep sedation.
While the cut-oft-value for light sedation to be expected
was reached with each of the drugs (for 0.1 to 13%
of patients), the cut-off-value for deep sedation to be
expected was only reached for three drugs (lorazepam,
midazolam, levomepromazine; for 0.3 to 4.8% of patients
receiving these drugs). Midazolam was the drug for
which both cut-off values were reached most frequently
(see Table 1).

Over half of all patients (n=699/58,8%) received poten-
tially sedating drugs without documentation of seda-
tion: either “no sedation was intended and no sedation
occurred” (group 2, see Table 2) or “sedation was con-
sidered but not realized” (group 4, see Table 2). Over
one eighth of the patients in group 2 and over half of the
patients in group 4 reached the cut-off-value for “light
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Table 1 Potentially sedating drugs given to patients and cut-off-values reached (Total number of patients n=1,189)

Number of patients
who received the drug
(% of total number of

Drug with potentially sedative effect

Number of patients with reached
cut-off-value for light sedation to
be expected with specific drug (%

Number of patients with reached
cut-off-value for deep sedation
to be expected with specific drug

patients) of total number of patients) (% of total number of patients)
Diazepam 2 (0.2%) 1(0.1%) 0
Lorazepam 515 (43.3%) 16 (1.3%) 4(0.3%)
Midazolam 252 (21.2%) 154 (13.0%) 57 (4.8%)
Levomepromazine 313 (26.3%) 28 (2.4%) 6 (0.5%)
(Methotrimeprazine)
Haloperidol 112 (9.4%) 1(0.1%) 0
Melperone 24 (2.0%) 2 (0.2%) 0
Pipamperone 119 (10.0%) 37 (3.1%) 0
No sedating drug from list administered 385 (32.4%) - -

sedation to be expected” Fewer, but some patients of
both groups reached the cut-off-value for “deep seda-
tion to be expected” (see Table 2). The two groups with
patients for whom sedation was documented comprised
patients with “intentional sedation to relieve suffering”
(group 3, see Table 2) and patients with “sedation as an
adverse drug reaction (without the possibility of adjust-
ing the administered drug)” (group 5, see Table 2). Each
of these two groups comprised under 5% of all patients
(see Table 2). A high percentage of patients in the two
groups (nearly 90% in group 3 and nearly 85% in group
5) reached the cut-off-value for “light sedation to be
expected” whereas around one third reached the cut-oft-
value for “deep sedation to be expected” (see Table 2).
These two groups also had the highest percentage of
patients who died (see Table 2). The warning list was
used in all groups with patients who received potentially
sedating drugs (groups 2, 3, 4, and 5, see Table 2). The list
was used most frequently in the group of patients with
sedation as an adverse drug reaction (without the pos-
sibility of adjusting the administered drug) (group 5, see
Table 2).

Online survey

The online survey was completed by n =33 participants
(n=9 physicians, n=17 nurses, n=7 members of other
professions). Most participants (n=28) answered the
question regarding the use of the warning list during the
pilot phase: almost half of the respondents (n=13; among
them #n=7 physicians and # =4 nurses) had used the list.
Fewer participants (n =24) answered the question regard-
ing a future use of the list: one third (n=8; among them
n=4 physicians and n=3 nurses) of the respondents
would like to use the warning list after the end of the
project.

Focus groups

Twenty-two professionals from the four pilot centres
participated in the focus groups which had a duration
of approximately 70 to 110 min. The sample consisted

mainly of physicians and nurses, most of them with more
than five years of professional experience (see Table 3).
Some (n="5 physicians; n =3 nurses) participated both in
their own centre-specific focus group and in the corre-
sponding setting-specific group.

The following main categories were used for the cod-
ing, which had been derived in a partly deductive and
partly inductive way: acceptability of the warning list, rel-
evance of the warning list, contexts of use of the warning
list, and user-friendliness of the warning list.

The focus groups showed a high acceptability of the
warning list. The aim of the warning list was generally
well understood and the list received approval:

“So, our experience is that we like to use the list to
see in which medication range we are.” (Senior physi-
cian, 5/55).

The findings also reflect the relevance of the list. For the
participating professionals, the warning list was helpful
for different purposes and in different occasions. Pri-
marily, physicians and nurses appreciated its benefits in
terms of education and background information:

“For members of staff who simply want to gain an
overview.” (Nurse, 1/180).

“This list containing the drugs has awakened in us
a renewed awareness that we should handle them
with care. We use them in the same way and just as
indicated, but we use them with more knowledge”
(Senior physician, 1/37).

The list was also used on a daily basis in case discussions.
In such meetings, the list helped to check whether a cut-
off value had been exceeded, to check what this meant
for the patient and the team, to gain a joint view on the
patient within the team, and to act conjointly:
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Table 3 Sociodemographic and professional characteristics of the participants in the focus groups

Physicians Nurses Study Nurses Psychologists
n=10 n=8 n=3 n=1
Gender, n (%)
Female 5(50.0) 6 (75.0) 3(100) 1(100)
Age, n (%)
16-25 0(0) 0(0) 1(33.3) 0(0)
26-35 1(10.0) 10125 2 (66.7) 0(0)
36-45 2(20.0) 4(50.0 0(0) 0(0)
46-55 4 (40.0) 2 (25.0 0(0) 0(0)
>=56 3(30.0) 1(125 0(0) 1(100)
Setting, n (%)
Inpatient 6 (60.0) 4 (50.0) 3 (100)* 1(100)
Home care 4(40.0) 4(50.0) 2 (66.7)% 0(0)
Years of professional experience, n (%)
<1 1(10.0) 0(0) 2 (66.7) 0)
1-4 3(30.0) 1(12.5) (0) 1(100)
>=5 6 (60.0) 7(87.5) 1(33.3) 0)

*Two of the three study nurses worked in the inpatient and home care setting

“We could be supported quite a bit by the digital
patient curve, which, for example, immediately indi-
cates: according to the warning list, the midazolam
dose exceeds a critical range. Sedative effects must
be expected here. Plopp: Is that what you want?”
(Physician, 1/182).

A potential risk is that the warning list is misinterpreted
as dose recommendations for sedation, as was the case
in the following quote, saying that pipamperone is not a
suitable drug for sedation:

“There are drugs on it that we don’t need in a home
care setting. And I think that’s more likely to be con-
fusing when you start with sedation. [...] How am I
supposed to do palliative sedation with pipamper-
one? No chance.”” (Senior physician 6/296—303).

Discussion

The warning list piloted in this study is a CDST which
aims to support clinical judgements regarding seda-
tive effects of a range of potentially sedating drugs com-
monly used in palliative care. It provides evidence- and
expert consensus-based information and explanatory
notes for its use [10, 12]. It complements existing recom-
mendations and guidelines regarding intentional seda-
tion to relieve suffering or palliative sedation [3, 11, 37],
by addressing unintentional sedation, a topic which has
received little attention so far [10].

The retrospective cohort pilot study by chart review in
four centres in Germany demonstrated that the warning
list was used most frequently in the group of patients who
were classified as experiencing sedation as an adverse
drug reaction (without the possibility of adjusting the
administered drug). As the warning list aims to support

professionals in such situations by providing guidance for
their judgement (if a reduction of consciousness could
be caused by a drug — namely by providing drug dos-
ages with which a sedative effect should be expected), an
important objective of the list seems to have been met.
Additionally, the findings from the focus groups suggest
that the status of some of these patients might not have
been explicitly declared as ‘sedated’ without the availabil-
ity of the warning list, e.g. in case of PRN medication for
the night which was discussed in a team meeting. Other
situations where the list was frequently used were those
in which intentional sedation to relieve suffering was
either undertaken or considered. These results support
the idea that the warning list provides guidance in such
complex situations, including adequate labelling of the
treatment as prerequisite for the application of best prac-
tice guidelines.

Professionals participating in the study in the four
pilot centres seem to see an advantage in the use of the
warning list in many, but not all cases: in patients receiv-
ing potentially sedating drugs without intended seda-
tion (and no sedation occurred), the warning list was
used only for one of ten patients, while over 16% of these
patients reached the cut-off dose where light sedation is
to be expected. Nevertheless, the results can be seen as
an indication that the cut-off values on the list are clini-
cally plausible: more than 80% of patients in the group of
no intended sedation (and no sedation occurred) received
doses lower than the suggested cut-off values for light
sedation to be expected. This interpretation is supported
by the similarly high percentage in the group of patients
with intentional sedation: nearly 90% of them reached the
cut-oft-value for light sedation to be expected. Further
work would be needed to formally validate the cut-off
values.
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Complementary to the results of the quantitative study,
the qualitative data of this pilot study in four German
centres underline that professionals see the main benefit
of the warning list in providing background information
and raising awareness on drugs and dose ranges poten-
tially causing light and deep sedation. It thus can help to
strengthen professionals’ confidence in using sedating
drugs. Though the list also supported discussions of med-
ication of individual patients in their daily practice, users
emphasise the need for individual assessment. Accord-
ingly, the acceptance of the list seems to be focused on
occasions when new staff need to be trained: the list may
help to raise awareness and to get familiar with the topic
of sedative (side) effects of potentially sedating drugs. It
might additionally be the starting point for judging the
situation of individual patients — by providing data for a
defined ‘standard patient’

Lists are generally seen as important way to compile
and provide knowledge about drugs in palliative care [38,
39]. This pilot study provides preliminary evidence of
the feasibility of implementing the warning list in clini-
cal practice. It showed that the list can provide users with
relevant information in an appropriate form. The list
therefore could offer a broad support to professionals and
fulfils many of the advantages of CDSTs reported in the
literature [15, 19, 20, 22, 23, 26]. Barriers for the use of
the list result from the need to transfer the information
from the list into an individual situation, adding patient-
specific details. The pilot has also shown that there is
a potential risk associated with the use of the list: the
warning list could be misinterpreted as dose recommen-
dations for intentional sedation. To reduce this risk of
misinterpretation, dose recommendations for the start of
intentional sedation to relieve suffering were developed
as an additional CDST within the set of tools (see Addi-
tional file 2 — Dose recommendations) [8, 12].

Users mentioned that an electronic implementation
could be more efficient in helping them in their daily rou-
tine. An electronic version could use existing data and
IT infrastructure, and provide automatically the relevant
information and a call for action in the exact moment
where both is needed [14, 21, 40], as also suggested in
the focus groups. This might change daily practice more
thoroughly. At the same time, this might bring new dif-
ficulties: the literature reports that more time is needed
for education and too many alarms can cause an “alert
fatigue” [41]. The daily practice might also be influenced
in a negative way regarding patients, e.g. if there’s more
focus on the data instead of the individual patients [15,
42]. Some of these concerns are already reflected in the
feedback of individual participants of the focus groups
regarding the paper version: that the warning list can-
not model the patient’s situation well enough and an
individual approach, combined with a broad knowledge
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base of the users, is always needed. Nevertheless, though
electronic CDSTs are rarely implemented in palliative
care and their adequate use requires further general dis-
cussion, they might support medication management
and care planning [26, 28]. An (additional) paper version
seems to be appropriate, though. It can be used wher-
ever no electronic devices are available or possibly not
wanted, e.g. in home care settings or team meetings. This
might also be helpful in the format of a pocket card. Both
for the paper version as well as for electronic formats it
remains crucial to emphasize what a CDST can and can-
not do: its role is to support decisions, in the case of the
warning list based on information regarding a hypotheti-
cal ’standard patient. Making judgements and decisions
for individual patients always remains the task of the
team caring for the patient — ideally supported by the
CDST, taking all individual circumstances into account.

Strengths and limitations

The mixed-methods approach has proven to be valuable
to gain knowledge about the practical use of the warning
list and to explore the perspective of the users. Especially
the qualitative approach, i.e. the focus groups, gave valu-
able insights. Therefore, the approach enabled a careful
examination of the risks and benefits of a CDST, address-
ing the specific issues the warning list is aimed at, namely
to provide support in situations in which sedation occurs
unintentionally.

There are also limitations in this study. First, we
included only four palliative care pilot centres in Bavaria/
Germany which limits generalisability, also given the
well-known differences between services. Additionally,
only few professionals participated in the online survey
and answered the relevant questions. More importantly,
the mixed-methods study was aimed at the whole com-
plex intervention developed within the iSedPall project.
Therefore, the warning list was only addressed in a small
number of questions in the online survey. These factors
significantly limit the conclusions to be drawn from the
online survey regarding the warning list.

Conclusions

This mixed-method pilot study tested the feasibility of
implementation, appropriateness, and acceptability of
the warning list in four specialist palliative care centres in
Germany. It showed preliminary/pilot evidence that the
warning list as an example of a paper-based CDST seems
to be feasible to be implemented as well as appropriate
and acceptable for professionals in palliative care. The
warning list provides cut-off doses at which sedation is
to be expected for potentially sedating drugs commonly
used in palliative care. Such information is an essential
basis to raise awareness of sedative (side) effects and to
support professionals in their respective judgements,
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decision making and information giving to patients and
informal carers.

In Germany, as in other countries, physicians carry the
responsibility for prescribing drugs, but especially if visits
of nurses take place within a home care-setting, a physi-
cian is not always available and nurses have to evaluate
the situation on-site. Future research in more generalis-
able settings should therefore also look closer at different
professional groups as well as settings, and might further
explore the various types of potential use of the CDST.
Another important aspect is the further exploration of
how the individual needs of patients could be addressed
more closely, e.g. by providing warning lists adapted to
different groups of patients (e.g. according to weight, sex,
substance abuse). A potential implementation in elec-
tronic form should also be explored carefully, reflecting
positive and negative consequences on the daily routines
and therefore patients and their professional and infor-
mal carers.
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