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Abstract

Objective: Determine the results for inter-rater reliability for items in two delirium screening measuring instruments (Delirium
Observation Scale, Nursing Delirium Screening Scale).

Design: Prospective comparative study of measuring instruments.

Methods: Data were collected between August 2018 and August 2019 at the Trauma Clinic, Teaching Hospital, Olomouc, Czech Republic.
Study sample included 50 patients with locomotive apparatus trauma, assessed by two raters — general nurses. To assess the inter-rater
reliability the study used Cohen’s kappa (k) method.

Results: For the Delirium Observation Scale, the agreement between the two raters for two of the items was 98% (k = 0.790); for all other
items the agreement was 100% (k = 1.0). The percentage rate of agreement between both raters using the Nursing Delirium Screening
Scale was 100% (k = 1.0) for all five items.

Conclusions: For both screening measuring instruments a high level of reliability has been established. Nevertheless, the highest agreement
between the raters has been achieved for the Nursing Delirium Screening Scale. The recommendation is to further test the screening

delirium measuring instruments in a Czech clinical setting.
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Introduction

Delirium is described as an acute disorder of consciousness
and changes in cognition that mostly manifest in disorganized
thinking and lack of attention, which develop over a very short
period of time (Maybrier et al., 2018). Acute brain dysfunction
or delirium affects up to 80% of patients with severe condi-
tions. In 57% to 75% of these patients it remains undetect-
ed. This situation may be affected by various aspects: lack of
knowledge about delirium among the healthcare staff, short
experience in the field, and primarily a non-existent stand-
ardized and efficient measuring instrument for delirium as-
sessment. Patients who develop delirium are hospitalized for
much longer (Ghaeli et al., 2018; Leung et al., 2008). Cogni-
tive disorders resulting from the delirium may last as long as
a year after the patient has been discharged from the hospi-
tal. These disorders often trigger a cascade of events causing
a loss of independence, increased number of falls and last but
not least death. The delirium patient mortality is up to three
times higher than in patients without delirium (Vasilevskis et
al., 2011). Repeated testing and outcomes of research studies
investigating delirium are becoming more common knowledge
for healthcare staff. Delirium prevention and monitoring have

also significantly improved owing to the use of standardized
screening measuring instruments to detect delirium. The use
of screening measuring instruments to detect delirium by
a general nurse is a common everyday nursing activity and
is primarily important for the prevention of delirium states
(Mueller et al., 2017). The most frequently psychometrically
tested screening measuring instruments abroad include the
Delirium Screening Scale (DOS), Nursing Delirium Screening
Scale (Nu-DESC), and Neelon and Champagne Confusion Scale
(NEECHAM) (Gavinski et al., 2016). The key indicators for us-
ing the screening measuring instruments do not include only
validity — as the resulting values of the inter-rater reliability
are important as well. It is defined by the degree of agreement
between two raters who, independently of each other, assign
obtained scores. To what degree the research measuring tool
is reliable is based on the agreement between the results of
repeated data collections. Repeatability or also accuracy (re-
producibility) of a measuring method are basically just dif-
ferent terms for reliability. Therefore, it is necessary that the
measuring instruments for delirium risk assessment are not
only valid but also reliable. With low inter-rater reliability val-
ues, one general nurse may indicate the patient as at high risk
while the second nurse may assign the patient to the no risk
group. In the psychometric testing the inter-rater reliability
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of the total measuring instrument score, as well as their indi-
vidual items, may be evaluated (Satekova and Ziakova, 2016;
Urbének et al., 2011). Foreign research studies have demon-
strated the inter-rater reliability values for Nu-DESC to be k =
0.47 - 0.83 (k, ICC). The DOS instrument inter-rater reliabil-
ity values show significant agreement (k = 0.73) (Luetz et al,,
2010; Numann et al., 2017; Poikajarvi et al., 2017; Radtke et
al., 2010). No delirium screening measuring instrument has
been tested for the inter-rater reliability in the Czech Republic.

Paper objective
Determine the degree of inter-rater reliability for delirium
screening measuring instruments, namely Nu-DESC and DOS.

Materials and methods

Prospective comparative study. Data were collected between
August 2018 and August 2019 at a standard Trauma Clinic
ward, Teaching Hospital, Olomouc. Prior to the actual admin-
istration, both raters were trained directly at the ward where
the research was carried out. The training focused on delirium
occurrence risk assessment. Rater A: general nurse with a spe-
cialized master’s degree, 20 years of experience at a standard
surgical inpatient ward. Rater B: specialized general nurse,
20 years of experience at a standard surgical inpatient ward.
The exclusion criteria were: experience shorter than 2 years,
position of practical nurse. The data set used to test inter-rater
reliability included 50 patients admitted to the trauma depart-
ment of standard type. The inclusion criteria were: age 18 years
and older, speaking Czech or Slovak, patient with locomotive
system trauma, signed consent to participate in the research.
The exclusion criteria were: patients with a history of or cur-
rent dementia, patient with head or brain trauma, patient with
delirium condition caused by intoxication.

The first assessment by rater A was performed upon the pa-
tient’s admission to the ward, using the two screening measur-
ing instruments. Rater B assessed the delirium occurrence risk
in the same way as rater A within the following 24 hours. The
assessment process was independent, meaning that none of
the raters knew about the other’s assessment results. To assess
the delirium occurrence risk, the following screening measur-
ing instruments were used: Nursing Delirium Screening Scale
(Nu-DESC) and Delirium Screening Scale (DOS), which may be
administered by a general nurse.

The Nu-DESC measuring instrument includes five items
for evaluation: (1) Disorientation; (2) Inappropriate behav-
iour; (3) Inappropriate communication; (4) Hallucinations;
(5) Psychomotor retardation. All items are scored with num-
bers 1-2. All these items are measured on a three-point scale
(0, 1, 2). The limit for delirium is 2 bodies. Evaluation takes
place 3 times a day (morning shift, afternoon shift, night
shift). The total score for a shift is between 0 and 10, where
zero means no initial value and a score 22 indicates delirium.
A score greater than 2 identifies 86% of patients at risk of de-
lirium.

DOS is a screening measuring instrument based on the Di-
agnostic and Statistical Manual of Mental Disorders criteria,
version IV. It includes 13 items. It is a modified version of this
screening measuring instrument. The instrument assesses the
following areas: (1) Dozes off during conversation or activi-
ties; (2) Is easily distracted by stimuli from the environment;
(3) Maintains attention on conversation or action; (4) Does
not finish question or answer; (5) Gives answers that do not
fit the question; (6) Reacts slowly to instructions; (7) Thinks

he/she is somewhere else; (8) Knows which part of the day it
is; (9) Remembers recent events; (10) Is picking, disorderly,
restless; (11) Pulls IV tubing, feeding tubes, catheters, etc.;
(12) Is easily or suddenly emotional; (13) Sees/hears things
which are not there. The resulting score for one shift could be
up to 13 points.

To assess the inter-rater reliability, the Cohen’s kappa (k)
statistical method was used. This statistical method is one of
the most frequently applied statistical methods to determine
the inter-rater reliability in assessing the delirium occurrence
risk in patients at surgical wards (Detroyer et al., 2014; Luetz
et al,, 2010; Numan et al., 2017; Radtke et al., 2010). Cohen’s
kappa is designed to determine the raters agreement in the
classification of effects to some nominal variable. The kappa
calculation is based on the total number of agreements and
disagreements (Urbanek et al., 2011). Cohen’s kappa val-
ues have been classified by Landis and Koch (1977) as fol-
lows: 0.00-0.20 slight agreement, 0.21-0.40 fair agreement,
0.41-0.60 moderate agreement, 0.61-0.80 substantial agree-
ment, 0.81-1.00 almost perfect agreement. Prior to launching
the actual research, consent was obtained from the authors of
the used delirium screening measuring instruments, just like
the consent with carrying out the research that was given by
the Ethics Committee at the Teaching Hospital, Olomouc.

All the participants took part voluntarily and the data were
processed anonymously. The research was funded by the Os-
trava University SGS project, ref. No. 07/LE/2018-2019.

Results

This research study enrolled 50 patients, hospitalized at the
standard trauma ward following a locomotive apparatus trau-
ma. In the text below, the results for inter-rater reliability of
the Nu-DESC screening measuring instrument will be present-
ed first, followed by the inter-rater reliability results for the
DOS screening measuring instrument. The level of agreement
for the Nu-DESC screening measuring instrument was the
same for all items (1,000). The agreement was perfect (100%)
for all items in this screening measuring instrument. The to-
tal inter-rater reliability score for this instrument was 100%
(Table 1).

For item 5 (gives answers that do not fit the question) in
DOS the level of agreement was 0.790, indicating a substan-
tial agreement, and for item 6 (reacts slowly to instructions)
it achieved almost a perfect agreement — 0.960. For the oth-
er eleven items the level of agreement was perfect — 1.000
(100%). The total DOS inter-rater reliability reached 100%
(Table 2).

Table 1. Inter-rater reliability of the Nu-DESC screening

measuring instrument

Nu-DESC Item Cohen’s  Agreement Agreement
kappa (k) %
1. Disorientation 1.000 100 perfect
2. Inappropriate behaviour 1.000 100 perfect
3. Inappropriate 1.000 100 perfect
communication
4. Illusions/Hallucination - 100 perfect
5. Psychomotor retardation 1.000 100 perfect
Total score 1.000 100 perfect

Nu-DESC - Nursing Delirium Screening Scale.
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Table 2. Inter-rater reliability of the DOS screening measuring instrument

Nu-DESC Item Cohen’s kappa (k) Agreement % Agreement
1. Dozes off during conversation or activities 1.000 100 perfect
2. Is easy distracted by stimuli from the environment 1.000 100 perfect
3. Maintains attention to conversation or action 1.000 100 perfect
4. Does not finish question or answer - 100 perfect
5. Gives answers that do not fit the question 0.790 98 substantial
6. Reacts slowly to instructions 0.960 98 almost perfect
7. Thinks to be somewhere else 1.000 100 perfect
8. Knows which part of the day it is 1.000 100 perfect
9. Remembers recent event 1.000 100 perfect

10. Is picking, disorderly, restless 1.000 100 perfect

11. Pulls IV tubes, feeding tubes, catheters etc. - 100 perfect

12. Is easily or suddenly emotional 1.000 100 perfect

13. Sees/hears things which are not there 1.000 100 perfect

Total score 1.000 100 perfect

DOS - Delirium Observation Screening Scale.

Discussion

It is known so far that the inter-rater reliability of Nu-DESC
and DOS screening measuring instruments in a Czech clinical
setting has not been tested. The main aim of this research was
to assess how reliable the screening measuring instruments
used in a Czech clinical setting in patients with locomotive
apparatus trauma are. The Nu-DESC and DOS screening meas-
uring instruments are valid instruments frequently used in
patients hospitalized at surgical wards. However, these screen-
ing measuring instruments also provide significant results in
other clinical settings (internal medicine, palliative care). The
screening measuring instruments should be reliable as they
are used by general nurses with variable level of skills and ex-
perience. Therefore, it is necessary to further investigate the
accuracy of the independent measurement between the two
raters. The reliability indicators were used to determine the
agreement between the two raters in repeated measuring in
patients with locomotive apparatus trauma, applied to the
Nu-DESC and DOS screening measuring instruments using
the Cohen’s kappa method.

For Nu-DESC, all items in our research study were assessed
as 100%, meaning perfect agreement. High values (0.97) of
reliability were also reported by the authors Cinar and Aslan
(2019). Almost perfect agreement (0.83) was demonstrated
by Radtke et al. (2010), and substantial agreement (0.79) by
Luetz et al. (2010). Both these research studies were carried
out in Germany. Nu-DESC items were all high (>0.96), even
in research studies by Abelha et al. (2013). Weighted kappa
ranged from 0.79 to 0.93. On the contrary, only a moderate
agreement (0.50) was detected by the authors of a research
study conducted in the U.S. - Gavinski et al. (2016), which
could have been affected by the low number of patients in
the research sample. A moderate agreement (0.47) was also
demonstrated by the Finnish authors, Poikajirvi et al. (2017),
and this was almost identical to the results of a research study
by Leung et al. (2008) from China. Nevertheless, the reliability
of the screening measuring instrument is, considering the re-
search study results, good. However, none of the above studies

provided specific results for the individual items. They pub-
lished only the total inter-rater reliability value of the measur-
ing instrument. It should be added that the five-item screen-
ing measuring instrument is not considered the most suitable
one, despite its feasibility, because the item characteristics are
not clearly defined.

In our research, the inter-rater reliability of the second
screening measuring instrument, DOS, achieved a perfect
agreement (100%), except for item 5 (gives answers that do
not fit the question) the score was 0.790 (98%) as a substan-
tial agreement and for item 6 (reacts slowly to instructions)
the score was 0.960 (98%), meaning almost perfect agree-
ment. The total inter-rater reliability score for DOS was 100%.
Detroyer et al. (2014) also obtained a substantial agreement
result of 0.739 for item 5 in their inter-rater reliability re-
search. For item 6 they received a lower value (0.763) than
in our research. The value of the other items demonstrated a
substantial agreement (0.743-0.774). The highest agreement
was found in item 12 (is easily or suddenly emotional) with a
score of 0.774, which is in line with a substantial agreement.
Numan et al. (2017) published a substantial agreement (0.61)
in the DOS total score for inter-rater reliability. However, the
authors included a third rater for final assessment. For DOS,
only one of the research studies above presented specific val-
ues for the individual items. The other studies presented only
the total DOS inter-rater reliability score. In our opinion, the
DOS screening measuring instrument presents a high quality
measuring instrument also because the items have clear expla-
nation of score (0 — without sign, 1 — with sign). This screening
measuring instrument has thirteen assessment areas that are
clear, brief and easily identifiable for the nurse. The time need-
ed for administration is less than 3 minutes, which does not at
all affect the process of daily nursing care provided.

Most screening measuring instruments to assess delir-
ium are based on observation, short tests or a combination
of both. It is though necessary to further use and test the
standardized measuring instruments for the assessment of
delirium and improve the knowledge and skills of the nurses
providing nursing care to patients who are at a higher risk of
delirium occurrence.
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The limitations of our study may include not studying the
differences in terms of sex and age, and also that the research
was conducted in one clinical setting. Another limitation of
the study may have been that measurements were performed
24 hours apart. The patient’s clinical condition could have
changed during this time frame. A final limitation is the small
number of researched overseas studies dealing with this issue.

Conclusions

This research study focuses on the inter-rater reliability for a
total score of two screening measuring instruments, namely
Nu-DESC and DOS. The study indicates a high agreement be-
tween the individual item measurements conducted by two
raters in patients with locomotive apparatus trauma. Both
screening measuring instruments used in clinical practice sys-
tematically make a nurse’s job easier and ensure high quality
nursing care to patients at risk of delirium occurrence. The
Nu-DESC and DOS screening measuring instruments are suit-
able measuring instruments for clinical settings addressing
the problem of patients with locomotive apparatus trauma.
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Inter-rater reliabilita meFicich nastroju pro urceni deliria u pacienti po traumatu pohybového

aparatu

Souhrn

Cil: Zjistit vysledky inter-rater reliability poloZek dvou screeningovych méticich nastroju pro uréeni deliria (Delirium Observation

Scale, Nursing Delirium Screening Scale).
Design: Prospektivni srovnavaci studie méticich nastroju.

Metody: Sbér dat probihal od srpna 2018 do srpna 2019 na oddéleni Traumatologické kliniky Fakultni nemocnice Olomouc. Vy-
zkumny vzorek tvotilo 50 pacientii s traumatem pohybového aparatu, posuzovany dvéma posuzovateli — vieobecnymi sestrami.
Pro hodnoceni inter-rater reliability byla pouzita statistickd metoda Cohenova kappa ().

Vysledky: V ptipadé screeningového méticiho nastroje Delirium Observation Scale byla u dvou polozek shoda mezi obéma posu-
zovateli 98 % (k = 0,790), u ostatnich polozek byla shoda 100 % (k = 1.0). Procentudlni shoda obou posuzovatelt v ptipadé scree-
ningového méficiho nastroje Nursing Delirium Screening Scale byla 100 % (k = 1.0) ve vSech péti polozkach.

Zavér: U obou screeningovych méticich néstroju byla zjisténa vysoka mira reliability. Nejvy$si shodu mezi posuzovateli viak do-
sahoval screeningovy métici nastroj Nursing Delirium Screening Scale. Doporuc¢ujeme dalsi testovani screeningovych méticich

nastroja pro urceni deliria v ¢eském klinickém prosttedi.

Klicova slova: derlirium; inter-rater reliabilita; métici nastroj; sestra; screening
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