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Despite recent medical advances,
dementia remains underdiagnosed
in older adults admitted to general
hospitals. High workload of the
hospital staff in combination with
lack of appropriate screening
tools further exacerbate this
issue. Computerized cognitive
testing (CCT) has been proposed as
a solution as it can be administered
by nonspecialists such as nurses
while featuring automatic scoring
and interpretation of results. At
the same time, it has not been
integrated in healthcare systems
and the attitudes of healthcare
personnel as well as the barriers to
its implementation have not been
studied.

Background

Dementia and mild cognitive
impairment in general hospitals

Cognitivedisorderssuchasdementiaand
mild cognitive impairment (MCI) are
common in older adults. As this age
group makes frequent use of healthcare
services such as general hospitals these
disorders can affect all aspects of therapy
and care from communication with hos-
pital staff to adherence to therapy. People
with dementia (PwD) are more likely to
stay longer in hospital and the clinical
outcome is predominantly negative [1].
Up to 75% of people with dementia ad-
mitted to an emergency department ex-
hibit behavioral and psychological symp-
toms of dementia (BPSD) [2], which in-
clude agitation, aggression, mood dis-
orders, wandering and sleep disorders
[3]. The occurrence of BPSD causes dif-
ficulties in management and significant
distress to family and professional care-
givers and is often aggravated during an
acute hospital admission [4–6]. At the
same time PwD experience difficulties in
many aspects of the communicationwith
hospital staff [7]. This can aggravate the
psychosocial problems and trigger more
BPSD, such as aggression [8]. Addition-
ally, the hospital environment can be dis-
orientating and stressful for PwD further

exacerbating BPSD [9]. Early detection
of dementia and management of BPSD
can lead to reduced distress for nursing
staff and patients and improved health
outcomes for patients [10, 11]. Unfortu-
nately, cognitive disorders often remain
undiagnosed in the busy environment of
a general hospital. Inadequate staff train-
ing and the lack of easy to use and reliable
screening instruments furtherexacerbate
this issue. Hospital staff usually have in-
adequate training and skills for caring
for PwD and such a deficit in skills and
training not only causes BPSD in PwD
but also high levels of stress to hospital
staff [12–14]. It is known that the qual-
ity of care in general hospitals is inade-
quate for the needs of PwD [15, 16], thus
staff training in dementia-related issues
is a pressing need [14]. At the same time
there is an unmet need for quick easy to
use screening instruments for cognitive
disorders that can be administered by
nonspecialists in general hospitals [17].
As national dementia plans are being im-
plemented one of the core goals in many
countries is dementia training for hospi-
tal staff [18, 19]. Thus, recently a large
number of staff training programs have
been implemented [9].
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Table 1 Factor analysis componentmatrix

Componentmatrix

Acceptability-feasibilitya

Question 2d Embedded diagnostic algorithm 0.730

Question 2c Automated scoring 0.700

Question 2e Information for further referral 0.689

Question 2a Fast administration 0.671

Question 2b Use by nonspecialists 0.597

Question 5 Willingness of nurses 0.543

Question 7 Willingness or relatives 0.494

Question 6 Willingness of older adults 0.439

All questions were scored in a 5-point Likert scale (Not at all/A little/So-so/A lot/Very much)
Question 2: How desirable do you consider the following characteristics of computerized dementia
screening tests? This question comprised six subitems. Question 2a: brief administration, ques-
tion 2b: ability to be administered by most members of staff (nurses/doctors/psychologists/other
healthcare personnel), question 2c: automated administration and scoring, question 2d: embedded
diagnostic algorithm, question 2e: provision of information for care/referral after the end of the
examination, question 2f: other (description added by the examinee). Question 5: How interested
you would be in using tests that are administered to relatives of patients and to patients with a high
level of functionality, and can be used autonomously by the examinee without your participation
in the examination (self-administered tests)? Question 6: Do you believe that older adults without
serious memory issues and with good functionality would be interested in using a self-administered
cognitive assessment test? Question 7: Do you believe that relatives of older adult patients will be
interested in using a self-administered computerized questionnaire where they will evaluate the
everyday functionality of the patient before admission to hospital and receive information about the
probability of the patient suffering from dementia?
aNumbers represent factor loadings, which are the correlations between the variable and the factor

Computerized cognitive testing

Computerized cognitive testing (CCT) is
often presented as an easy way to detect
and evaluate cognitive disorders [20,
21]. Automatic recording and scoring of
responses, standardization of adminis-
tration and reduction of examiner bias,
high accuracy in measuring variables
such as reaction time and the ability to
tailor the difficulty level to the ability
level of the examinee make CCT suitable
for use in various clinical environments
[21]. Following the need to screen an
ever-increasing number of older adults,
computerized tests have shifted the focus
towards screening by adopting certain
characteristics. The short administration
time (10–20min), ability to be admin-
istered by nonspecialists such as nurses
or healthcare assistants and the use of
portable commercially available devices
such as tablet personal computers (PC)
make them ideal for screening in busy
healthcare services from primary care
to general hospitals [17]. At the same
time the implementation of CCT in
healthcare and the attitudes of health-
care professionals towards them have not

been studied in detail. Some research
efforts have focused on primary care and
results have been encouraging [22–24].
Additionally, the attitudes of patients
towards CCT appear to be positive de-
spite suggestions for improvements of
existing tests [25]; however, the imple-
mentation of CCT in general hospitals
and the attitudes of hospital personnel
towards it has not been studied. Studies
assessing attitudes of hospital personnel
towards technological solutions have
focused on organizational aspects and
digital patient records [26–28] and not
on computerized dementia screening.
Implementation studies in hospitals and
assessment of the attitude of healthcare
personnel towards CCT is needed in
order to assess whether its proposed
advantages lead to actual improvements
in healthcare.

Methods

Study design

This study was comprised of a valida-
tion study of a new psychometric tool
and a cross-sectional survey to assess the

Table 2 Frequency analysis for dichoto-
mous questions and subitems—validation
sample

Yes (%) No (%)

Question 1 23 77

Question 8a 91.2 8.8

Question 8b 63.4 36.6

Question 8c 74.1 25.9

Question 8d 63.9 36.1

Question 8e 64.4 35.6

Question 8f 31.2 68.8

Question 1: Are you aware that there are
screening tests for dementia that are admin-
istered through a computer or table device?
Question 8: Which factors do you believe are
hampering the integration of computerized
dementia screening tests in your hospital?
This is comprised of six subitems. Ques-
tion 8a: cost of equipment, question 8b: cost
of software, question 8c: insufficient training,
question 8d: lack of a plan for the integration
of computerized screening tests in the daily
routine of the hospital, question 8e: time
needed for staff training, question 8 f: time
needed for test administration

attitude of registered Greek nurses to-
wards computerized dementia screening
instruments in general hospitals. A new
questionnaire was created for this study
as other suitable questionnaires were not
available. The questionnaire was initially
validated on a sample of psychology stu-
dentsbeforebeingadministered toa sam-
ple of nurses from a general hospital.

Participants

The sample of this study comprised two
groups. The sample used in the vali-
dation of the questionnaire included 212
undergraduate psychology students from
the School of Psychology of the Aristo-
tle University ofThessaloniki. The third-
year students attending the old age psy-
chology coursewere recruited as a conve-
nience sample. Students were informed
about thepurposeof thestudyandinvited
tocomplete thequestionnaire. Outof220
students who were invited, 212 chose to
complete the questionnaire and provided
consent for participation in the study.
The questionnaire was also administered
to a sample of 19 nurses working at the
Papanikolaou General Hospital of Thes-
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Abstract
Background. Cognitive disorders such as
dementia are common among older adults
admitted to general hospitals. They can
complicate treatment leading to longer
hospitalization and worse outcomes. They
often remain underdiagnosed as the busy
routine of the hospital does not enable
efficient screening and available screening
instruments are not suitable for the hospital
environment. Computerized cognitive testing
(CCT) has been proposed as an efficient
screening method as it can be employed by
nonspecialists, such as nurses while featuring
automatic scoring and interpretation of
results.

Objective. This study validated a newly
developed questionnaire for measuring
the attitudes of Greek nurses towards
computerized dementia screening.
Material andmethods. The questionnaire was
validated in a sample of 212 undergraduate
psychology students and subsequently
administered to a sample of 19 nurses
working in a general hospital. Reliability of the
questionnairewas calculatedusing Cronbach’s
alpha (= 0.762). Factor analysis revealed the
existence of a single factor (acceptability-
feasibility) that accounted for 33.73% of
variance with an eigenvalue of 3.036.
Results. The total score of all the items loading
on the single factor (acceptability-feasibility)

was calculated. Scores ranged between10 and
40 with the average score for the validation
group being 29.33 (SD= 4.89) and the average
score for the nurses’ group being 29.50
(SD= 3.20).
Discussion. The questionnaire has acceptable
reliability. Results indicate that acceptability-
feasibility is high in both groups and there
were no statistically significant differences
between the two groups.

Keywords
Cognitive disorders · Questionnaire · Attitudes ·
Reliability · New technologies

Einstellungen des Pflegepersonals zum computergestützten Demenz-Screening. Eine Validierung und
Pilotstudie in einem Allgemeinkrankenhaus

Zusammenfassung
Hintergrund. Kognitive Störungen wie
Demenz sind eine häufige Nebendiagnose
von älteren Menschen in Allgemeinkranken-
häusern und können zu einer verlängerten
Verweildauer und zu schlechteren Thera-
pieergebnissen führen. Sie werden oft nicht
diagnostiziert, da im Krankenhausalltag keine
effiziente Untersuchung möglich ist und die
verfügbaren Untersuchungsinstrumente
nicht für diese Umgebung geeignet sind.
Computergestützte kognitive Tests (CCT)
stellen eine effiziente Screening-Methode dar,
da sie von Nichtfachleutenwie Pflegepersonal
angewendet werden können und eine
automatische Bewertung und Interpretation
der Ergebnisse ermöglichen.

Ziele. In dieser Studie wurde ein neu
entwickelter Fragebogen zur Messung der
Einstellungen griechischen Pflegepersonals
zum computergestütztenDemenz-Screening
validiert.
Methoden. Der Fragebogen wurde an
einer Stichprobe von Psychologiestudenten
(n= 212) validiert und anschließend an
Pflegekräften (n= 19) in einem Allge-
meinkrankenhaus angewandt. Aus der
Faktorenanalyse ergab sich eine Lösung
mit einem einzelnen Faktor (Akzeptanz –
Machbarkeit), der 33,73% der Varianz mit
einem Eigenwert von 3,036 ausmacht.
Ergebnisse. Es wurde die Summe aller
Elemente, die auf diesen Faktor geladen

wurden, berechnet. Der Score lag zwischen
10 und 40, wobei der mittlere Score für die
ValidierungsgruppeM= 29,33 (SD= 4,89) und
für die Gruppe der PflegekräfteM= 29,50
(SD= 3,20) betrug.
Diskussion. Die Ergebnisse zeigen, dass die
Akzeptanz – Machbarkeit in beiden Gruppen
hoch ist und es keine statistisch signifikanten
Unterschiede zwischen den beiden Gruppen
gibt.

Schlüsselwörter
Kognitive Störung · Fragebogen · Einstellun-
gen · Reliabilität · Neue Technologien

saloniki in order to collect preliminary
data on the attitude of Greek nurses to-
wards computerized dementia screening
instruments in general hospitals. These
nurses were participating in a short de-
mentia training program and were ad-
ministered this questionnaire along with
other scales aspartof anassessmentof the
knowledge of dementia. Nurses were in-
formed that they could voluntarily com-
plete the questionnaire as part of a study.
All invited nurses consented to complete
the questionnaire and participate in the

study. Concerning the age of partici-
pating nurses, 10.5% were 26–35 years
old, 15.8% were 36–45 years old, 63.2%
were 46–55 years old and 10.5% were
56–65 years old. Concerning work expe-
rience of participating nurses, 5.3% had
6–10 years of work experience, 10.5%
had 11–15 years of work experience and
84.2% had over 15 years of work experi-
ence. All participating nurses except one
had completed postsecondary education
of some form.

Tools

A literature search revealed the lack of
any similar questionnaires. An 8-item
questionnaire formeasuring the attitudes
of nurses towards the use of CCT was
developed by the authors for this study
(see supplementary material). The ques-
tionnaire comprises four items scored on
a Likert scale, one item scored on a bi-
nary scale and three items scored on an
ordinal scale. The length of the ques-
tionnaire and the structure of items were
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Table 3 Frequencies analysis for ordinal questions—validation sample

Question 3 Less than 4h 4–8h 1–2 days 3–4 days 1 week

– 11.1% 12% 20.2% 14.9% 41.8%

Question 4 Less than 5min 5–10min 10–20min 20–40min 40–60min

– 0.5% 3.4% 24.5% 38.2% 33.3%

Question 3: How much time could you devote to training in the use of computerized dementia
screening tests?
Question 4: How much time could you devote during your shift to examine an older adult with
a computerized dementia screening test?

selected after a pilot trial and assessment
of feedback from nurses and healthcare
experts to ensure good face validity and
acceptability. Aresearcherspecializing in
neuropsychology of old age and a coordi-
nator of dementia training programs for
nurses alsoprovided feedbackandpartic-
ipated in the creation of the final version
of the questionnaire. The overall aimwas
to create a questionnaire that is quick to
administer and focuses on the acceptabil-
ity of computerized screening tests and
the willingness of nurses to use them.
Apart fromthe fourcorequestionsassess-
ing acceptability, three further questions
were added to collect data on practical
aspects andbarriers to implementationof
computerized screening ingeneralhospi-
tals. Aquestionassessing familiaritywith
computerized screening instrumentswas
also included. The questionnaire was ini-
tially validated on a sample of psychology
students. An exploratory factor analysis
was conducted on items with Likert scale
scoring to test its structural validity and
it revealed a single factor (acceptability-
feasibility) accounting for 33.73%of vari-
ance with an eigenvalue of 3.036. Factor
analysis component matrix is presented
in . Table 1. A scree plot supported the
existence of a single factor. The Kaiser-
Meyer-Oklin (KMO) index was found to
be 0.754 and Bartlet’s test of sphericity
was found to be statistically significant
(χ2 (36)= 347.491, P< 0.001). Reliability
of the questionnaire was calculated using
Cronbach’s alpha and it was acceptable
(alpha= 0.762).

Results

Frequencies analysis

The total score of all the items loading
on the single factor (acceptability-fea-

sibility) was calculated. The minimum
value for that score is 8 while the maxi-
mum value is 40. Frequencies were also
calculated for those items that were not
included in the factor analysis because
they were not scored on a Likert scale.

Validation sample

In the validation sample the total score
had an average value of 29.33 (SD= 4.89).
Frequencies for each answer on dichoto-
mous questions/subitems are presented
in . Table 2 while frequencies for ordi-
nal questions are presented in . Table 3.
The most common answer to question 3
(how much time could you devote to
training in the use of computerized de-
mentia screening tests?) was 1 week.
The most common answer to question 4
(how much time could you devote dur-
ing your shift to examine an older adult
with a computerized dementia screening
test?) was 20–40min.

Nursing staff sample

In the nursing staff sample the total score
had an average value of 29.50 (SD=3.20).
Frequencies for each answer on dichoto-
mous questions/subitems are presented
in. Table 4while frequencies for ordinal
questions are presented in. Table 5. The
most commonanswer to question 3 (how
muchtimecouldyoudevote totraining in
theuseofcomputerizeddementia screen-
ing tests?) was 4–8h. Themost common
answers to question 4 (how much time
could you devote during your shift to ex-
amine anolder adultwith a computerized
dementia screening test?) were 5–10min
and 10–20min.

Table 4 Frequencies analysis for dichoto-
mous questions and subitems—nursing
staff sample

Yes (%) No (%)

Question 1 36.8 63.2

Question 8a 68.4 31.6

Question 8b 15.8 84.2

Question 8c 42.1 57.9

Question 8d 63.2 36.8

Question 8e 52.6 47.4

Question 8f 47.4 52.6

Question 1: Are you aware that there are
screening tests for dementia that are admin-
istered through a computer or table device?
Question 8: Which factors do you believe are
hampering the integration of computerized
dementia screening tests in your hospital?
This question comprised six subitems. Ques-
tion 8a: cost of equipment, question 8b: cost
of software, question 8c: insufficient training,
question 8d: lack of a plan for the integration
of computerized screening tests in the daily
routine of the hospital, question 8e: time
needed for staff training, question 8 f: time
needed for test administration

Discussion

This is the first study that created a ques-
tionnaire for measuring the attitude of
Greek nurses towards computerized cog-
nitive screening. The results of this study
should be considered within the context
of everyday clinical practice in a gen-
eral hospital and the information that is
currently available for the implementa-
tion of CCT in healthcare. Studies in
primary care settings have demonstrated
that even when patients self-administer
the screening test the length of the re-
port and the time needed to interpret it
can be a barrier to CCT use [23, 24].
A critical view of new technology and
its potential benefits and limitations is
necessary to ensure that CCT leads to
actual improvements in quality of care
and health outcomes [17, 21, 22]. At
the same time lessons learned from re-
search on the acceptance of other forms
of medical information and communica-
tion technology (ICT), such as electronic
medical records (EMR), bynurses should
be taken into consideration. The benefits
of new technologies will not be fully re-
alized if such technologies are underuti-
lized after implementation [29]. Accep-
tance and utilization of new technologi-
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Table 5 Frequencies analysis for ordinal questions—nursing staff sample

Question 3 Less than 4h 4–8h 1–2 days 3–4 days 1 week

– 5.3% 31.6% 26.3% 21.1% 15.8%

Question 4 Less than 5min 5–10min 10–20min 20–40min 40–60min

– 0% 31.6% 31.6% 26.3% 10.5%

Question 3: How much time could you devote to training in the use of computerized dementia
screening tests?
Question 4: How much time could you devote during your shift to examine an older adult with
a computerized dementia screening test?

cal instruments depend on how they are
perceived by healthcare personnel [30].
Healthcare professionals accept change
at different rates and individual anxieties
and reservations have to be accounted
for and discussed [29]. Anxiety and fear
about their usefulness and ease of use can
lead to underutilization [29, 30]. Com-
puter literacy and familiarity with new
technologies can have a positive effect
on the attitude of nurses and their ac-
ceptance of medical ICT, therefore train-
ing programs should focus on enhancing
ICT skills [29, 31]. The ICT skills train-
ing programs that run on a regular basis
and feature follow-up training have been
successful in increasing computer usage
eveninnurseswithnocomputer familiar-
ity [29]. Finally, organizational change
is needed to support the utilization of
novel medical ICT systems. The work-
ing environment should promote the use
of ICT and provide the necessary sup-
port in termsof time andequipment [29].
Hospitals could also recruit, internally or
externally, nurses who are familiar with
ICTandoptimistic about its usefulness in
the hospital environment to act as cham-
pions of ICT by helping their colleagues
in utilizing newly adopted ICT tools [32].

Study limitations

The limitations of this study include that
the validation of the questionnaire was
conducted with psychology students and
not with nurses, the lack of established
measures for measuring similar attitudes
(as none such measure is available) and
the small number of nurses included in
the study.

Conclusion

The questionnaire that was created and
validated is brief and has acceptable psy-
chometric properties. The existence of
a single factor (acceptability-feasibility) is
in linewithwhatwasexpectedas themain
purpose of the questionnaire is to evalu-
ate willingness to use computerized cog-
nitive screening instruments. The items
that were not loading on the factor com-
prise ordinal questions designed to offer
further data on implementation of com-
puterized screening tests in a hospital
environment.

A comparison of the average score
of psychology students (validation sam-
ple) and nurses revealed no statistically
significant differences thus indicating
that the acceptability of computerized
dementia screening remains high in both
groups. At the same time there were dif-
ferences between groups in the responses
to the ordinal questions designed to offer
further data on computerized screen-
ing implementation. Nurses were more
aware about the existence of computer-
ized screening tests and could devote less
time for training and test administration.
Concerning barriers to the implemen-
tation of computerized screening, cost
of equipment was considered a barrier
by a large percentage of participants
in both groups while cost of software
was considered a barrier mainly by the
students group. Insufficient training was
considered a barrier mainly by the stu-
dents group while lack of a plan for the
integration of computerized screening
tests in the daily routine of the hospital
was considered a barrier by a large per-
centage of participants in both groups.
Time needed for staff training was con-
sidered a barrier by a large percentage of
participants in both groups while time

needed for test administration was not
considered a barrier by the majority of
the student group while it was consid-
ered a barrier by half of the nursing staff
sample.

The results of the study provide
moderate support for the utility of the
questionnaire and indicate that it may
be a valid tool for measuring attitudes
of Greek healthcare personnel towards
computerized testing. At the same time
the results from the nursing staff sample
indicate that the overall attitude of nurses
towards computerized dementia screen-
ing is positive despite the existence of
certain barriers towards its implementa-
tion in general hospitals. Further studies
should be conducted to address the
limitations of the current study. This
could include further validation of the
questionnaire in a large sample of nurses
and an observational study on the ap-
plication of computerized screening by
nurses. Additionally, implementation
studies in Greek general hospitals are
necessary to establish the effect of CCT
in older patients’ health outcomes.
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Fachnachrichten

Demenz im Allgemein-
krankenhaus

ÄltereundhochbetagteMenschenmachen
einen beständig wachsenden Anteil an

den Krankenhauspatienten aus. Mit dieser
Entwicklung ist eine stetige Zunahme von

komorbiden Demenzen verbunden. Über

die Anzahl dieser Patienten und über ihre
Versorgungssituation gab es bisher jedoch

nur wenig tragfähige Informationen.

Eine Forschungsgruppe von Technischer
Universität München und Hochschule

Mannheim führte eine repräsentative Feld-
studie durch. Untersucht wurden die über

65-jährigen Patienten von 172 per Zufall

ausgewählten Stationen aus 33 Allge-
meinkrankenhäusern Bayerns und Baden-

Württembergs. Die Studie liefert generali-

sierbare Daten zu folgenden Themenkom-
plexen:

4 Prävalenz und Verteilung von
komorbider Demenz und sonstigen

kognitiven Beeinträchtigungen

4 Kenntnisse der Krankenhäuser über
den kognitiven Status ihrer Patienten

4 Eignungsprüfung kognitiver

Screeningverfahren
4 Häufigkeit nicht-kognitiver Störungen

und davon ausgehende Belastungen in
der Versorgung

4 DemenzspezifischeAngebote und

Maßnahmen der Krankenhäuser

Die Resultate hat die Robert Bosch Stiftung

unter dem Titel „Demenz im Allgemein-
krankenhaus. Ergebnisse einer epidemio-

logischen Feldstudie. General Hospital
Study (GHoSt)“ herausgegeben (Autoren:

Bickel H, SchäufeleM,Hendlmeier I, Heßler-

Kaufmann JB).
Die Studie kann kostenlos heruntergeladen

werden unter:

www.bosch-stiftung.de/publikationen
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