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Abstract

Background: Delirium is a common condition in elderly inpatients. Health care professionals play a crucial role in
recognizing delirium, initiating preventive measures and implementing a multicomponent treatment strategy. Yet,
delirium often goes unrecognized in clinical routine. Nurses take an important role in preventing and managing
delirium. This study assesses clinical reasoning of nurses using case vignettes to explore their competences in recog-
nizing, preventing and managing delirium.

Methods: The study was conducted as an online survey. The questionnaire was based on five case vignettes present-
ing cases of acutely ill older patients with different subtypes of delirium or diseases with overlapping symptoms. In a
first step, case vignettes were developed and validated through a multidisciplinary expert panel. Scoring of response
options were summed up to a Geriatric Delirium Competence Questionnaire (GDCQ) score including recognition

and management tasks The questionnaire was made available online. Descriptive analyses and group comparisons
explores differences between nurses from different settings. Factors explaining variance in participants’ score were
evaluated using correlations and linear regression models.

Results: The questionnaire demonstrated good content validity and high reliability (kappa =0.79). The final sample
consisted of 115 nurses. Five hundred seventy-five case vignettes with an accuracy of 0.71 for the correct recogni-
tion of delirium presence or absence were solved. Nurses recognized delirium best in cases describing hyperactive
delirium (79%) while hypoactive delirium was recognized least (44%). Nurses from geriatric and internal medicine
departments had significantly higher GDCQ-score than the other subgroups. Management tasks were correctly iden-
tified by most participants.

Conclusions: Overall, nurses’'competence regarding hypoactive delirium should be strengthened. The online ques-
tionnaire might facilitate targeting training opportunities to nurses’competence.

Keywords: Delirium, Delirium recognition, Delirium management, Clinical reasoning, Educational intervention,
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Background
*Correspondence: petra.benzinger@agaplesion.de Delirium is a neuropsychiatric syndrome characterized
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Germany 2]. Symptoms might present as hypoactive, hyperactive,
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or mixed motoric subtypes. Delirium occurs across all
healthcare settings but is most common in acutely hos-
pitalized patients. Older age is a strong predisposing fac-
tor in hospitalized patients resulting in a higher chance
to suffer a delirium [3]. At the same time, multiple risk
factors might trigger delirium onset like acute illness,
trauma, surgery, and medications. The prevalence of
delirium is variable across various departments and
might be as high as >20% in intensive care units and in
emergency departments [1, 4].

Although symptoms resolve within days in most
patients, cognitive deficits might persist for months.
Delirium is associated with adverse outcomes such as
functional decline, institutionalization, dementia, and
mortality [5—8]. Often, delirium is distressing for patients
as well as their caregivers [9]. While treated in hospital,
patients with delirium need more attention from nurs-
ing staff which leads to a higher workload [10, 11]. Fur-
thermore, patients suffering from delirium have a longer
length of stay resulting in higher costs per case [7, 12].

Delirium is a clinical bedside diagnosis based on rec-
ognition of its characteristic features by healthcare
professionals [13]. There is sufficient evidence that a mul-
ticomponent nonpharmacological approach can effec-
tively prevent the onset of delirium and reduce symptom
duration [14, 15]. For successful implementation and
maintaining of a multi-dimensional diagnostic and thera-
peutic approach, interprofessional collaboration of physi-
cians, nurses, therapists, as well as family members and
trained volunteers is imperative [16]. Nurses play a key
role in prevention and detection of delirium [17]. They
spend more time in direct contact with patients than any
other healthcare profession. Their attitudes and knowl-
edge are critical to delirium recognition and manage-
ment [18]. In Germany, there is currently only a limited
focus on delirium in the national nursing education cur-
riculum. However, gaps in nurses’ knowledge and under-
standing of delirium have already been demonstrated
elsewhere [19, 20]. In a response to this knowledge gap,
an interdisciplinary statement of scientific societies spe-
cifically addressed the need for better training of health-
care professionals, and nurses in particular [16].

To make an impact on care, training of nurses should
increase their clinical competences and clinical reason-
ing skills [21]. Clinical reasoning describes the process
health care professionals go through in their daily routine
to successfully solve simple to complex patient encoun-
ters. Clinical reasoning consists of clinical judgement
and clinical decision making. While clinical judgment
involves the process of recognizing what is wrong with
the patient, clinical decision making includes adoption
of preventive measures and the management of clini-
cal problems [22]. Single choice questionnaires often do
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not sufficiently represent this complex process of clinical
reasoning. To this end, case vignettes are established for
training of medical students and physicians since they
are more suitable to assess clinical judgement and deci-
sion making. Up to now, case vignettes are less frequently
used for training of nursing students and nurses [23]. In
the context of delirium, surveys conducted in Canada and
the United States used case vignettes to assess nurses’
recognition of delirium [24-28]. So far, very few surveys
focused on using case vignettes to assess the whole clini-
cal reasoning process by nurses including recognition as
well as management of delirium in this detail.

The aim of this study was to develop and to pilot a self-
assessment instrument for nurses to evaluate their clini-
cal reasoning skills in recognition and management of
delirium in geriatric patients using case vignettes.

Methods

Study design and study population

The online version of the questionnaire was developed
using LimeSurvey (Version 3.22.1+ 200,129, hosted by
Heidelberg University). After ethical approval, partici-
pants were recruited between August 2021 and Octo-
ber 2021 through personal communication, professional
organizations, and providers of continuing training.
Respondents could access the survey via a link or a QR
code. Due to the anonymous design, the survey was open
to other health care professionals. Inclusion criteria were
(1) a nursing degree and (2) current employment at a
hospital, in post-acute or long-term facilities. Respond-
ents not meeting the inclusion criteria were excluded
from further analyses.

Development of case vignettes and questionnaire

The questionnaire was designed in order to assess delir-
ium competence using five case vignettes describing
scenarios in a general hospital characterizing patients
suffering from different subtypes of delirium (hypo-
active, hyperactive, and hyperactive superimposed
on dementia) or diseases with overlapping symptoms
(dementia, depression). Two authors (JH, MB) devel-
oped the case vignettes through an iterative process
based on previously published vignette studies [24, 26,
29], review of literature and clinical relevance as judged
by the authors. Careful consideration was given to the
content of the vignettes so that they closely related to
real clinical scenarios and included information that
would facilitate delirium recognition. All vignettes pre-
senting delirious patients described clinical signs as
covered by the Confusion Assessment Method (CAM),
a well-established instrument for detection of delirium
[30]. Clinical signs were defined as acute onset, fluc-
tuating course in mental status, and inattention with
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additional symptoms of disorganized thinking or altered
levels of consciousness. A shortened example of a case
vignette is presented in Fig. 1, all case vignettes are pro-
vided as Supplementary Material.

All case vignettes included questions about recognition
of delirium including delirium subtypes, prevention and
further management tasks. The questions were primarily
based on selected response formats and included true/
false, single-choice, short menu formats and multiple
response questions [31]. The vignettes were reviewed by
a geriatrician (PB).

For content validity, the questionnaire was reviewed by
two psychiatrists, one physician and two nurses with a
master’s degree. All had experience in clinical research,
geriatrics, and delirium.

Feasibility and comprehension were tested by three
nurses with a low level of self-reported experience in
delirium management. They needed 25 to 35 minutes for
completion of the questionnaire. Consequently, the ques-
tionnaire was shortened to reduce administration time.

To measure reliability of agreement, the survey was
completed by five nurses with a master’s degree. Fleiss’
kappa was used for statistical analyses. They demon-
strated 100% inter-rater agreement with the correct iden-
tification of delirium presence or absence for each case
and an overall kappa of 0.79. Results between 0.61 and
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0.80 can be considered as substantial agreement, results
between 0.81 and 1.0 as almost perfect [32]. No further
adaptation of the case vignettes was warranted.

Nurses who participated in the review process were
excluded from the pilot study.

Measurement scales and independent variables

For further statistical analysis, questions of the case
vignettes were aggregated to constitute a Geriatric Delir-
ium Competence Questionnaire (GDCQ-score) with
a score ranging from zero to 55. The score consisted of
questions related to clinical judgement as well as clinical
decision making (see Supplementary Material).

After completion of the case vignettes, participants
were grouped by their current work environment (‘geri-
atric and internal medicine departments, ‘other acute
hospital departments; and ‘post-acute and long-term care
facilities’). The subgroup ‘other acute hospital depart-
ments’ consisted of nurses working on any inpatient
ward including intensive care units (ICU) and psychi-
atric wards.). Furthermore, they were asked about their
previous delirium training (accumulated hours in total,
training within the previous 12 months), work experience
with delirious patients and satisfaction with delirium
management at their current work place using a Likert-
scale (1-5, higher=more frequent / higher satisfaction).

conversation, the patient

&

Case vignette: Hyperactive delirium (shortened version)

An 84-year-old man was admitted to hospital due to an infection of
an ulcer on the right leg. He was accompanied by his wife. The
patient presented fully oriented and gave a spry and talkative
impression. The wife reported that they had been managing well at
home and only needed assistance with wound care of the ulcer. The
patient had been mobile with a walking stick, but had recently lost
some mobility “as is typical for old age”. During the admission day,
the patient underwent several tests outside the ward. In addition, the
pain medication was adjusted and antibiotics were started.

The next afternoon, during handover, the nurses of the morning shift
report that the patient had appeared agitated and anxious during the
previous evening and night, but had slept "well" after a single dose of
on-demand medication. In the morning he had been inconspicuous.
Later that afternoon, the wife calls the ward and reports excitedly
that her husband had just called her and talked about his immediate
discharge. You go to see the situation for yourself and find the
patient upset and packing his suitcase. When asked, he states that his
vacation is now over and that he has to go to work. During the
is uncooperative,
discharged and continues to tamper with his suitcase.

insists on being

Fig. 1 Abridged example of the case vignette with hyperactive delirium (short version)
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Participants were asked to self-assess their knowledge on
delirium before starting and after completion of the case
vignettes using a Likert-scale (1-5, higher = more knowl-
edge). The independent variable, frequent treatment of
delirious patients in daily routine, was dichotomized
(very often, often=1, less =0).

Statistical analysis

Statistical analyses were performed using the R Foun-
dation for Statistical Computing 4.1.0. Descriptive vari-
ables were described by means and standard deviation,
median and interquartile range, or percent. Differences
between subgroups were tested by using the non-par-
ametric Kruskal-Wallis-Test, which is distributed as a
chi-square. Group comparisons of dichotomous variables
and the GDCQ-score were performed using two-sided
Welch T-test [33]. Five-point Likert-scales were treated
as continuous variables in correlation analyses and fur-
ther regression models [34, 35]. Pearson’s correlation
was used to test for correlations between GDCQ-score
and independent variables. Univariate linear regression
analyses were performed with GDCQ-score as depend-
ent variable. Level of significance was set at p <0.05 (two-
tailed) for all analyses.

Results

Sample characteristics

Between August and October 2021, the survey was
started 248 times of which 51% times respondents
(m =126) completed the questionnaire. Mean comple-
tion time of the survey was 22.2minutes (SD 9.6 min-
utes). Case vignettes presented in this questionnaire
were rated as ‘very good’ or ‘good’ by 88% of partici-
pants. Respondents who identified themselves as nurses
were included for further analyses (n =115). The average
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work experience of participants was 19.6years. Fifty-
two participants worked in geriatric or internal medi-
cine departments, and 33% of participating nurses had
a specialist nursing qualification in geriatric medicine.
Of nurses working in geriatric and internal medicine
departments, 61% reported frequent treatment of deliri-
ous patients in their departments while nurses working
in other departments or facilities reported frequent treat-
ment of delirious patients significantly less often (‘other
acute care’ departments 40%, ‘post-acute and long-term
care facilities’ 8%). Nearly every other nurse working in
geriatric and internal medicine department reported
participation in delirium training within the previous 12
months (Table 1).

Recognition of delirium

Overall, participants completed 575 case vignettes with
an accuracy of 0.71 for the correct recognition of delir-
ium presence or absence. The correct subtype of delirium
was recognized by 48% of participating nurses. Nurses
working in geriatric and internal medicine departments
identified hyperactive delirium significantly better than
nurses from post-acute and long-term care facilities
(p <0.01). There were no statistically significant differ-
ences between subgroups for the recognition of delirium
in all other case vignettes (Table 2).

For recognition of delirium, most participants used
clinical signs (81%) and information provided by relatives
(71%). Respondents reported to use validated assessment
tools including Delirium Observation Screening (DOS)
(55%), Nursing Delirium Screening Scale (NuDesc) (47%),
and Confusion Assessment Method (CAM) (44%). Use of
no validated method to detect delirium was reported by
11% of participants.

Table 1 Characteristics of the sample according to hospital departments and care facilities

total samplen =115 geriatric and internal other acute hospital post-acute and long-  p-value'

medicine departments departments n =52 term care facilities

n=50 n=13
gender (female)® 93 (80%) 43 (86%) 38 (72%) 12 (92%) 0.14
work experience (years)b 196 (11.3) 22.7(11.0) 17.8(10.6) 145 (124) 0.02
geriatric nursing qualification® 38 (33%) 26 (52%) 8 (15%) 4 (31%) <0.001
delirium training within the previ- 38 (33%) 23 (46%) 13 (25%) 2 (15%) 0.03
ous 12 months®
accumulated delirium training 11.0 (14.0) 13.4(17.2) 10.0 (11.1) 4.2 (6.6) 0.21
(total hours)P
frequent treatment of delirious 53 (46%) 31 (62%) 21 (40%) 1 (8%) <0.01

patients in daily routine®

2 N(%)
b Mean (SD)
! Kruskal-Wallis Test
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Table 2 Clinical judgement: Correct recognition of delirium presence or absence and correct diagnoses of the cases
Case vignette sample®n =115 geriatricand other acute hospital post-acute and long-term  p-value?
internal medicine departments®n =52 care facilities’n =13
departments®n =50
recognition of recognition of delirium/  recognition of delirium/  recognition of delirium /
delirium / correct correct delirium subtype correct delirium subtype correct delirium subtype
delirium subtype
hyperactive delirium 91 (79%) / 62 (54%) 44 (88%) / 29 (58%) 41 (79%) / 28 (54%) 6 (46%) / 5 (38%) <0.01/046
delirium superim- 70 (61%) /55 (48%) 31 (62%) / 26 (52%) 31 (60%) / 24 (46%) 8(62%) /5 (38%) 0.97 / 0.65
posed on dementia
hypoactive delirium 51 (44%) / 50 (43%) 23 (46%) / 23 (46%) 25 (48%) / 24 (46%) 3(23%) /3 (23%) 0.26/0.29
recognition of recognition of delirium recognition of delirium recognition of delirium
delirium absence/  absence / correct diagnoses absence / correct diagnoses absence / correct diagnoses
correct diagnoses
depression 110 (96%) / 80 (70%) 47 (94%) / 38 (76%) 51 (98%) / 38 (73%) 12(92%) / 4 (31%) 0.50/0.24
dementia 85 (74%) / 65 (57%) 37 (74%) / 27 (54%) 36 (69%) / 30 (58%) 12 (92%) / 8 (62%) 0.24/0.87
n (%)

2 Kruskal-Wallis Test

Management tasks

Overall, most participants were able to differentiate
whether suggested measures were appropriate. Nurses
working in geriatric and internal medicine departments
scored higher than the other subgroups and scored sig-
nificantly higher than participants from non-acute care
settings in all four items although differences reached
statistical significance for recognition of risk factors and
initiation of preventive measures only (Table 3).

GDCQ-score, correlations, and linear regression models

The mean score of the sample was 42.62 (SD =4.86) out
of a maximum of 55 points. Subgroups analyses demon-
strated that nurses working in geriatric and internal med-
icine departments scored a mean of 44.34 (SD=4.01).
Participants from other acute hospital departments
scored an average of 42.17 (SD=4.98) and participants
from post-acute and long-term facilities scored a mean
of 37.77 (SD =3.81). Difference between subgroups was
significant (p <0.01). Further post-hoc analyses by the
Wilcoxon rank sum test with continuity correction by

Table 3 Clinical decision making: Management of delirium

Holm showed a significant difference between all three
subgroups (p <0.05).

There were significant correlations with small effect
sizes between GDCQ-score and some independent varia-
bles. While overall work experience shown no significant
correlation, frequent care of delirious patients in daily
routine and the subjective self-assessment after survey
did (Table 4).

Discussion

This pilot study describes the development and piloting
of a questionnaire to self-assess competence in recogni-
tion and management of delirium in older patients by
nurses. Case vignettes offer the opportunity to assess
nurses’ clinical skills by reflecting realistic scenarios. Our
results demonstrate feasibility of the questionnaire in a
German setting and allow insights into delirium compe-
tence of nurses in Germany. To our knowledge, this study
is the first to assess the abilities of nurses to recognize
and manage delirium using case vignettes.

management tasks (Score with zeroto sample®’n =115 geriatric and other acute hospital post-acute and p-value?
a maximum of 10 points per task) internal medicine department®n =52 long-term care

department®n =50 facilities’n =13
Task 1: treatment of delirium 77 (1.1) . 72(1.5) 014
Task 2: recognition of risk factors and 8.8(1.0) 7 (0.9) 7.8(1.1) <0.001
initiate preventive measures
Task 3: prevention for patients with 9.0 (1.0) 9.3(0.8) 89(1.1) 84(13) 0.03
cognitive impairment
Task 4: interdisciplinary communication 7.8 (2.1) 84(1.6) 7.6(2.3) 6.3(2.3) 0.01

# Mean (SD)
2 Kruskal-Wallis Test
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Table 4 Univariate linear regression analyses for the independent variables and the Geriatric Delirium Competence Questionnaire

score

independent variables

Univariable regression analyses

B Standard Error Beta (B) p-value
gender (female=1) —0.64 1.16 —0.05 0.58
work experience (years) 0.02 0.04 0.05 0.58
frequent care of delirious patients in daily routine 2.67 0.88 0.28 <001”
delirium training within the previous 12 months 23 0.95 0.23 002"
accumulated delirium training (total hours) 0.08 0.04 0.22 003"
subjective self-assessment before survey 145 04 033 <0001™
subjective self-assessment after survey 2.7 0.44 0.50 <0.001™
“ p-value <0.05
" p-value <0.01

"™ p-value <0.001

Overall, delirium was detected by most nurses par-
ticipating in the pilot study. In our sample, nurses were
better in recognizing the absence of signs of delirium
than the presence of such signs. This finding is in line
with previous studies [26, 36, 37]. In a study with
home care nurses, 93% of participants recognized the
absence of signs of delirium in a case vignette describ-
ing depression [26]. Other studies using case vignettes
describing dementia without delirium reported cor-
rect recognition of absence of delirium by 68 and 83%
of participating nurses [24, 26]. Where there is uncer-
tainty on the nature of cognitive alterations, demen-
tia might appear to be a more obvious choice to many
nurses as compared to delirium.

In the present study, presence of delirium was best
recognized in a case vignette describing hyperactive
delirium. Higher detection rates for hyperactive delir-
ium as compared to other subtypes are in line with
previous findings [24, 26]. Yet, hypoactive delirium is
more common than hyperactive delirium in inpatient
settings [38, 39]. It is associated with higher mortal-
ity and worse outcome as compared to other types of
delirium [40]. One reason for poor clinical outcome of
patients with hypoactive delirium might be the lower
detection rates in clinical routine. During a busy shift,
delirium might remain unrecognized in patients not
seeking attention from nursing staff [41]. Delirium
superimposed on dementia also seems to be challeng-
ing to evaluate for the participants of our study. This
seems to reflect current clinical practice [42]. Low
detection rates of hypoactive delirium and delirium
superimposed on dementia in case vignettes, as seen in
our study and previous studies, point towards gaps in
nurses’ knowledge of delirium and suggest better train-
ing of health care professionals on delirium [16].

Among participants of the pilot study, nurses from
post-acute and long-term facilities tended to recognize
delirium less often than nurses from other settings and
achieved the lowest overall GDCQ-score. These find-
ings may in part be attributed to the content of the
case vignettes. The situations described do not reflect
scenarios of post-acute or long-term care settings and
experiences of staff with delirious persons in these set-
tings might be distinct from what was presented in the
case vignettes. Yet, rates of correct diagnosis of delirium
in this study is comparable to a larger study involving
more than 500 staff members of various long-term care
facilities in the United States [25]. In light of the sub-
stantial prevalence of delirium among nursing home
residents, future research and efforts on delirium man-
agement should include nurses in non-acute health care
settings [43—45].

Development of case vignettes should follow a robust
methodology [29]. Professionals with different back-
grounds were involved and pre-testing demonstrated
high agreement of scoring between experts. Construct
validity of the case vignettes developed was supported
by univariate regression analyses. Frequent exposure to
delirious patients and participation in delirium training
were positively associated with higher scores indicating
higher competence, while years of work experience did
not explain variance of the overall score. These findings
are supported by the findings of a study enrolling com-
munity health care nurses [46]. It is plausible that daily
routine care for such patients and training have a strong
impact on nurses’ delirium competence.

Strengths
This study is the first in Germany using clinical case
vignettes to assess nurses’ competence rather than
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knowledge of delirium [47]. So far, case vignettes focus-
ing on delirium have been used to assess nurses’ ability
to recognize delirium in various nursing settings [25-27,
29]. In this study, based on previous case vignettes, we
developed with the help of a multi-professional team
a novel questionnaire for nurses that assesses not only
recognition but also management of delirium. Unlike
previous studies, case vignettes in this questionnaire
combined multiple-choice, multiple-response questions
as well as short menu lists in order to reduce cueing. It is
well suited to the German health care setting and repre-
sents situation encounters well known to nurses.

Limitations

There are several limitations that need to be considered.
First, case vignettes are developed to reflect realistic sce-
narios but in cases of delirium one has to acknowledge
that signs of delirium often fluctuate over the course of
the day, making detection of delirium even more chal-
lenging. For methodological reasons, it remains unclear
how well scores obtained in the newly developed ques-
tionnaire reflect clinical reasoning in practice. Second,
case vignettes developed in this questionnaire were
describing older patients admitted to non-intensive care
wards. They do not cover delirious patients on intensive
care units, nor do they describe older patients cared for
in post-acute or long-term care facilities. While there
was a sufficient number of nurses from geriatric and gen-
eral medical wards, the limited number of participants
from other acute care departments did not allow for
further exploration. A larger sample is needed to draw
more generalizable conclusions. Third, we recruited a
convenience sample for piloting the questionnaire. It is
very likely that nurses with a particular interest in the
topic visited the online site of the questionnaire. Only
about half of the respondents visiting the website com-
pleted the questionnaire suggesting further selection.
Due to data protection issues, we could only collect data
of those completing the questionnaire and submitting
the data. Therefore, we can only speculate on reasons for
non-completion. Furthermore, a high proportion of par-
ticipants had further qualifications or reported recent
training in delirium. Hence, the results from our sur-
vey may overestimate delirium competence of nurses in
Germany.

Conclusion

The newly developed questionnaire was feasible and well-
appreciated by respondents. The results of this study sug-
gest that the overall recognition of delirium by nurses
should be improved. The questionnaire could augment
existing training activities in the future. Although not
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addressed, our results implicated a particular need for
nurses in long-term care facilities to strengthen their
delirium competence. This should be addressed in fur-
ther research with an appropriate sample size. The authors
would welcome use of case vignettes and access to the
online questionnaire by German instructors.
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