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CLINICIAN’S CAPSULE

What is known about the topic?

Delirium is frequent in older inpatients but often goes

undetected. A short tool, the 4 A’s Test (4AT), was

created and validated for the detection of delirium.

What did this study ask?

This study compared the performance of the French

version of the 4AT (4AT-F) with the Confusion Assess-

ment Method (CAM) for the screening of delirium.

What did this study find?

The 4AT-F was a fast and reliable screening tool for

delirium in the emergency department (ED).

Why does this study matter to clinicians?

Because of its quick administration time, it allows for

systematic screening of patients at risk of delirium and

cognitive impairment.

ABSTRACT

Objectives: Delirium is very frequent in older patients

presenting to the emergency department (ED), but is often

undetected. The purpose of this study was to evaluate the

performance of the French version of the 4 A’s Test (4AT-F)

for the detection of delirium and cognitive impairment in

older patients.

Methods: The study was conducted in four Canadian ED.

Participants (n= 320) were independent or semi-independent

patients (able to perform ≥5 activities of daily living) aged 65

and older and had an 8-hour exposure to the ED environment.

The Telephone Interview for Cognitive Status (TICS-m), the

Confusion Assessment Method (CAM) as well as the 4AT-F

were administered to patients at the initial interview. The

CAM and 4AT-F were then administered twice a day during

the patients’ ED or hospital stay. The 4AT-F’s sensitivity and

specificity were compared to those of the CAM (for delirium),

and to that of the TICS (for cognitive impairment).

Results: Our results suggest that the 4AT-F has a sensitivity of

84% (95% CI: [76, 93]) and a specificity of 74% (95% CI:

[70, 78]) for delirium, as well as a sensitivity of 49% (95% CI:

[34, 64]) and a specificity of 87% (95% CI: [82, 92]) for

cognitive impairment.

Conclusion: The 4AT-F is a fast and reliable screening tool for

delirium and cognitive impairment in ED. Due to its quick

administration time, it allows a systematic screening of

patients at risk of delirium, without significantly increasing

the workload of the ED staff.

RÉSUMÉ

Objectif: Le délirium est un trouble très fréquent chez les

personnes âgées au département d’urgence (DU), mais il

passe souvent inaperçu. L’étude avait pour but d’évaluer la

performance de la version française du « 4 A’s Test » (4AT-F)

pour la détection du délirium et des troubles cognitifs chez les

personnes âgées.

Méthode: L’étude a été menée dans quatre DU, au Canada. Les

participants (n = 320) étaient des personnes âgées autono-

mes ou semi-autonomes (capables de réaliser ≥5 activités de

la vie quotidienne), de 65 ans ou plus, qui sont restées au DU

durant 8 heures. Les patients ont été soumis, au moment de la

première rencontre, aux instruments de dépistage Telephone

Interview for Cognitive Status (TICS-m) et Confusion Assess-

ment Method (CAM) ainsi qu’au test 4AT-F. Les instruments
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CAM et 4AT-F ont été administrés deux fois par jour durant le

séjour des patients au DU et durant 24 heures suite à leur

admission à l’hôpital. Par la suite, la sensibilité et la spécificité

du test 4AT-F ont été comparées à celles du CAM (pour le

délirium) et du TICS (pour les troubles cognitifs).

Résultats: D’après les résultats de l’étude, le test 4AT-F aurait

une sensibilité de 84 % (IC à 95 % : [76–93]) et une spécificité

de 74 % (IC à 95 % : [70–78]) à l’égard du délirium, et une

sensibilité de 49 % (IC à 95 % : [34–64]) et une spécificité de

87 % (IC à 95 % : [82–92]) à l’égard des troubles cognitifs.

Conclusions: Le test 4AT-F se révèle donc un instrument

rapide et efficace pour la détection du délirium et des troubles

cognitifs au DU. Compte tenu de sa rapidité d’administration,

il permet un dépistage systématique du délirium chez les

patients susceptibles d’en souffrir, sans pour autant augmen-

ter, de manière importante, la charge de travail du

personnel au DU.

INTRODUCTION

Delirium is a severe neuropsychiatric condition that causes
serious health consequences such as long-term cognitive
and functional decline, increased risk of institutionalization
and mortality, and an increased length of hospital stay. All
these issues could increase the burdens on our health
system with regards to costs, resources utilization, and
crowding.1,2 Older inpatients experience delirium fre-
quently, affecting approximately 20% to 25% of patients
aged 65 years and older.3,4 Older hospitalized adults are
particularly vulnerable, as a prolonged stay in the emer-
gency department (ED) (≥10 hours) has been associated
with an increased risk of incident delirium.5 Our group
found similar results in a retrospective cohort study of
older adults, with one out of five cases experiencing inci-
dent delirium after a 12-hour ED stay.6 However, many
studies have reported that between 50% and 75% of
delirium episodes go unnoticed and undiagnosed.1,7,8 This
is worrisome because a quick diagnosis of delirium could
promote early management and minimize its various
health consequences. Therefore, it is of utmost importance
that health care professionals learn to better recognize this
condition. In 2014, the Society of Academic Emergency
Medicine (SAEM) recommended systematic cognitive
screening for older patients treated in the ED.9

However, the currently available tools to screen or
diagnose patients at risk of delirium or cognitive impair-
ment are time-consuming.1,7 For example, the Confusion
Assessment Method (CAM),10,11 which is the gold stan-
dard screening test for delirium (sensitivity of 86% and
specificity of 100%), involves a semi-structured interview
of approximately 20 minutes that would be impossible to
systematically perform in the fast-paced ED environment.

Another widely used tool to screen for cognitive impair-
ment is the Telephone Interview for Cognitive Status
(TICS-m) (sensitivity of 73% and specificity of 67%),
which takes approximately 10 minutes to administer.12

Therefore, more adapted tools are needed to comply with
the SAEM guidelines. In light of this, a shorter tool, the 4
A’s Test (4AT), was created and validated for the detection
of cognitive impairment and delirium. The 4AT is simple
and can be used with patients experiencing visual and
hearing problems without requiring a physical response.
The test does not require specific training and only takes
two minutes to administer. The 4AT can also perform as a
general cognitive screening tool, thus avoiding the need
for separate tools for delirium and other cognitive
impairments,1 because of its different cut-offs aiming to
differentiate cognitive impairment and delirium.13 To
make sure that each patient can be screened without a
significant increase in workload for ED health profes-
sionals, it appears necessary to validate this brief screening
tool in different contexts.
Building on the positive results of the English version

of the 4AT,2,14,16 the purpose of the present study was
to evaluate the performance of the French version of
the 4AT (4AT-F) for the detection of delirium and
cognitive impairment in ED patients aged 65 years and
older, in comparison with the CAM and the Telephone
Interview for Cognitive Status (TICS)s.14

METHOD

Setting

This was a prospective study conducted in four Canadian
EDs: the CHU de Quebec–Hôpital de l’Enfant-Jésus
(Quebec City), the CHU de Quebec–CHUL (Quebec
City), the Hôpital de Trois-Rivières (Trois-Rivières), and
the Centre Hospitalier de Lanaudière (Lanaudière). Data
collection was performed by trained research assistants
over a period of six to eight weeks at each participating
centre (between February and May 2016).

Participants

This study included patients aged 65 years and older
who were independent or semi-independent (able to
perform at least five activities of daily living), had an
eight-hour exposure to the ED environment from the
time of registration (because of the high frequency of
delirium with prolonged periods of stay in the ED), and
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were admitted (or waiting to be admitted) to a hospital
ward. Patients were excluded if they lived in a nursing
home or long-term care facility, had an unstable med-
ical state that could lead to intensive care, could not
communicate in French, or were unable to provide
consent. Finally, patients with a history of a psychiatric
disorder were also excluded.

Assessments and procedure

Trained research assistants screened patients after their
eight-hour exposure to the ED environment to determine
eligibility. After appropriate consent was obtained, data
from participant medical records and sociodemographic
information were collected. Functional status was assessed
using the Older Americans Resources and Services (OARS)
Activities of Daily Living Questionnaire, a widely used and
well-validated tool.15 The Charlson Comorbidity Index,
which indicates the burden of disease and risk of mortality
after one year, was also calculated from patient medical
records.16 An Acute Physiology and Chronic Health Eva-
luation (APACHE II) score, a severity of disease classifi-
cation system, was also calculated from the patient medical
records.17 Baseline cognitive status was assessed using the
TICS-m (adjusted for level of education, with a cut-off
of 27). Patients were screened for delirium using the CAM,
a tool assessing the presence of an acute onset and fluctu-
ating change and inattention, disorganized thinking, and/or
an altered level of consciousness. Because of the fluctuating
course of delirium, participants were then administered the
CAM and 4AT-F twice a day (morning and evening)
throughout their stay in the ED and up to 24 hours after
being admitted to a hospital ward. A prevalent delirium
means that the patient was delirious at the initial interview,
and an incident delirium means that the patient became
delirious during the stay (in the ED or after admission).

Each team of research assistants received standardized
training by an experienced member of the mentoring
team of the Hôpital de l’Enfant-Jésus, who also specia-
lizes in the administration of the CAM. They also
attended a group training session conducted by the study
coordinator and an experienced research nurse and
underwent five-hour personalized field training. They
were also provided with a detailed training manual.

The 4AT-F

The 4AT-F was translated from the English version
of the 4AT and then validated by two health care

professionals experienced in cognitive impairment and
delirium. As shown in Appendix 1, the first element
assessed by the 4AT-F is a patient’s awareness (normal,
mild sleepiness, or clearly abnormal). The second item
evaluates spatial and temporal orientation, and the ques-
tions asked are from the Abbreviated Mental Test-4
(AMT-4) (do the patients know their age, their date of
birth, their current location, and the current year?).1 The
third component evaluates a patient’s level of attention
(i.e., participants are asked to recite the months of the
year backwards that is also a short test in itself).7 Finally,
the last item evaluates an acute change or a fluctuating
course of cognition, awareness, or any other mental
function within the last two weeks that would still be
apparent in the last 24 hours. The total score of the
4AT-F varies between 0 and 12. A score of zero suggests
a normal cognitive status, a score between one and three
suggests the possibility of a severe to moderate cognitive
impairment, and a score of four and more suggests
the possibility of a delirium, with or without cognitive
impairment.

Statistical analyses

Analyses were performed using SAS, version 9.4 (SAS
Institute, Inc., Cary, NC). Means and frequency tables
were used to describe the study sample as appropriate. We
evaluated the adequacy of the 4AT-F to screen for delir-
ium and cognitive impairment in terms of its sensitivity
and specificity that were estimated for two outcomes at the
initial interview: cognitive disorders as measured by the
TICS-m, and delirium as defined by the CAM. Exact
binomial confidence intervals were obtained for these
quantities. The 4AT-F and CAM evaluations were also
performed twice daily during the hospital stay. Prediction
performance statistics and their 95% confidence intervals
(CI) for the 4AT-F to predict the CAM in this repeated
measures design were estimated using log-binomial gen-
eralized estimating equations models,18 one for each
characteristic, with a single random effect for subjects and
a compound symmetry working correlation.

RESULTS

Sample description

A total of 2,912 patients were screened in the study
across our four sites. Of those, 2,124 were excluded, 305
were missed, and 163 refused to participate, leaving us
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with a cohort of 320 patients (Figure 1). As shown in
Table 1, within the cohort, 168 were women (52.3%).
The mean age of our participants was 76.8 years; the
mean Charlson score was 1.8; and the mean APACHE
score was 12.2.

Prevalence and incidence of delirium, prevalence of
cognitive impairment, and classification performance
of the 4AT-F

As shown in Table 2, among the recruited participants,
21 (7%) had a positive CAM at the initial interview, and
28 (10%) had an incident delirium according to a sub-
sequent CAM, for a total of 49 patients with at least one
positive CAM during their ED or hospital stay.
According to the 4AT-F, 80 participants (25%) had a
possible prevalent delirium, and 72 had an incident
delirium, for a total of 152 delirious patients (Table 2).
Of note, patients with prevalent delirium were excluded
from the calculation of incident delirium. Regarding
classification performance, our results show that the
4AT-F has a sensitivity of 84% (95% CI 76–93) and
specificity of 74% (95% CI 70–78) for the detection of
delirium, with a positive predictive value of 19%
(95% CI 14–25) and negative predictive value of 98%

(95% CI 98–99). A positive likelihood ratio of 3.23 and
negative likelihood ratio of 0.22 were obtained
(Table 2).
As shown in Table 3, according to the TICS-m, 45

(14%) patients had cognitive impairment at the initial
interview, and the 4AT-F detected 46 (14%) patients
who had cognitive impairment at baseline. Regarding
classification performance, the 4AT-F showed a sensi-
tivity of 49% (95% CI 34–64) and specificity of 87%
(95% CI 82–92). A positive predictive value of 48%
(95% CI 33–63) and negative predictive value of 88%
(95% CI 83–92) were obtained. The 4AT-F showed a
positive likelihood ratio of 3.77 and negative likelihood
ratio of 0.59 for the detection of cognitive impairment
(Table 3).

DISCUSSION

Our study suggests a good performance for the 4AT-F
as a screening tool for incident delirium in the ED. Our
results showed that the 4AT-F has a sensitivity of 84%,
specificity of 74%, and negative predictive value of 98%
for delirium, making it a useful detection tool among
older ED patients. Our positive predictive value of 19%
suggests that the test was positive for some non-delirious

Total number of 
patients 
screened

2912

Ineligible
2124

Not admitted
1071

Non-independant
188

Delirium before or at initial 
interview

157

Severe dementia
193

History of psychiatric disorders
100

Confusion/disorientation/hallucinations 
according to nurse/medical file

22

Other
393

Missed
305

Refusal
163

INCLUDED
320

Figure 1. Flowchart of study participants.
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patients. However, this would avoid the danger of mis-
sed cases that could be a positive issue in the ED con-
text. As the 4AT-F is a screening tool, further testing is
required to confirm a diagnosis in a patient who had a
positive result. Therefore, a proposed screening tool is a

rapid test with good sensitivity. Its use in the ED would
allow systematic screening of patients at risk of delirium,
without significantly increasing the workload of the
ED staff, and could eventually minimize the possible
consequences of delirium.
The English version of the 4AT has been validated

and is part of international clinical practice.19 According
to Lees et al., the 4AT has favourable properties to
screen for delirium, using the CAM as the gold
standard, and reasonable properties for the screening of
cognitive impairment, as compared with the Montreal
Cognitive Assessment (MoCA).13 Bellelli et al. also
found that the 4AT is a valid method with high sensi-
tivity and specificity to screen for delirium in older
patients who are admitted to a geriatric ward,1 as
compared with a delirium diagnosis provided by a
blinded geriatrician. A Thai version of the 4AT was also
validated for patients admitted to general medical wards
and obtained satisfactory sensitivity and specificity for
delirium, as compared with diagnoses made by a
psychiatrist using the Diagnostic and Statistical Manual
of Mental Disorders, 4th edition (DSM-IV-TR)20 and
the six-item Thai Delirium Rating Scale.21 Despite
minor differences, our results seem consistent with the
existing literature. While the sensitivity obtained in the
present study (84%) for the detection of delirium was
similar to that obtained by Bellelli (89%) and Kuladee
(83%), our specificity (74%) was lower than theirs (84%
and 86%, respectively).1,21 These small differences
could be explained by the reference standard choice.

Table 1. Clinical characteristics of the study population

Men (%) 47.7
Age (mean) 76.8 (7.4)
Charlson score (mean) 1.9 (2.0)
APACHE II (mean) 12.2 (7.7)
TICS-m corrected for scolarity (mean) 30.7 (5.7)
Autonomy (OARS) (mean) 25.6 (2.6)
ED length of stay 34.4 (18.7)
Scholarity (%)
Elementary 27.2
High school 40.6
Cégep or college 13.6
University 17.2
Other, refuse, or do not know 1.3

Place of residence (%)
Home alone, without help 22.4
Home with family 49.7
Independent and half-independent elder’s
apartment

19.9

Home alone, with home support 1.2
Home with family and home support 1.9
Other 4.9

Other dementia (% yes) 3.12

APACHE II = Acute Physiology and Chronic Health Evaluation; ED = emergency
department; OARS = Older Americans’ Resources and Services; TICS-m = modified
Telephone Interview for Cognitive Status.

Table 2. Prevalent and incident delirium combined according

to the CAM and 4AT-F

Predictive accuracy/prediction performance

Positive CAM Negative CAM Total

Positive 4AT-F 44 (14%) 108 (34%) 152
Negative 4AT-F 5 (2%) 162 (51%) 167
Total 49 270 319

Classification performance of the 4AT-F for delirium

Rate 95% CI

Sensitivity 84% 76, 93
Specificity 74% 70, 78
Positive predictive value 19% 14, 25
Negative predictive value 98% 98, 99
Positive likelihood ratio* 3.23 -
Negative likelihood ratio 0.22 -

4AT-F = 4 A’s Test in French; CAM = Confusion Assessment Method; CI = confidence
interval.
*Missing data removed.

Table 3. Cognitive impairment at the initial interview

according to TICS and the 4AT-F

Predictive performance of the 4AT*

Positive TICS-m Negative TICS-m Total

Positive 4AT-F 22 (7%) 24 (8%) 46
Negative 4AT-F 23 (7%) 166 (53%) 189
Total 45 190 235

Classification performance

Rate 95% CI

Sensitivity 49% 34, 64
Specificity 87% 82, 92
Positive predictive value 48% 33, 63
Negative predictive value 88% 74, 85
Positive likelihood ratio 3.77 -
Negative likelihood ratio 0.59 -

4AT-F = 4 A’s Test in French.
*Missing data and delirium cases were removed.
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Indeed, Bellelli used a geriatrician’s diagnosis based on
the DSM criteria for delirium1 and Kuladee used the
six-item Thai Delirium Rating Scale (sensitivity of
100% and specificity of 86%),21 and we used the CAM.
Our population was also a little different than Bellelli’s:
our patients were younger (mean age of 76.8 years) than
theirs (mean age of 83.9 years)1 and recruited in an ED,
and Bellelli’s cohort was recruited in a geriatric ward
and rehabilitation department for post-acute and
chronic disability. Our participants were similar to
those of the Kuladee study.

Our sensitivity and specificity results were lower than
those obtained by Lees et al. (sensitivity of 100% and
specificity of 82%).13 This difference could be
explained by the fact that our study was conducted in an
ED, and theirs was conducted in an acute stroke unit.13

Our sensitivity result for cognitive impairment (49%)
was much lower than that of Lees (86%), but our
specificity (87%) was better than theirs (78%). This
could be explained by the use of different reference
tools; the Lees’ study used the MoCA,13 and we used
the TICS-m. The major difference between these two
tools resides in the fact that the MoCA provides a more
detailed picture of a patient’s executive functions,
memory, and language than the TICS.22 In addition,
even though the mean age of our populations was
similar (76.8 years old in our study versus 74), some
differences should be noted, namely the fact that our
study included patients with any medical condition, and
the Lees’ study included stroke survivors only.13

More recently, a study by O’Sullivan examined the
classification performance of the 4AT in ED patients
and obtained a sensitivity of 93% and specificity of
91% for the screening of delirium.23 Those results are
globally consistent with ours (sensitivity and specificity
of 84% and 74%, respectively), despite a difference that
could be related to the gold standard used (we used the
CAM, and O’Sullivan used the blinded diagnosis pro-
vided by a geriatrician and the Delirium Rating Scale-
Revised-98 [DRS-R98], a validated assessment tool).
For the screening of cognitive impairment, the study
obtained a sensitivity of 84% and specificity of 63%.23

Those results suggest a better sensitivity for the 4AT to
screen for cognitive impairment than the value we
obtained (sensitivity of 49%), possibly due to the fact
that we had fewer patients with dementia in our
population. However, our specificity was better than
theirs, suggesting fewer false positive cases of cognitive
impairment.

Despite the reliability and efficacy of the 4AT-F,
other brief screening tools are gaining popularity. For
example, the brief CAM (bCAM) and CAM for
Intensive Care Unit (CAM-ICU), which have both
been validated for delirium screening in older ED
patients.24,25 If performed by a research assistant, the
bCAM has a sensitivity of 84% (95% CI 72–92) and
specificity of 78% (95% CI 72–92)25 that are similar to
those of the 4AT-F. However, no French version of the
bCAM has yet been validated. The CAM-ICU has a
sensitivity of 68% (95% CI 54–79) and specificity of
99% (95% CI 97–99).24 This specificity is higher than
that of the 4AT-F, but in a screening context, sensitivity
is more important than specificity. More importantly,
the bCAM and CAM-ICU do not allow for the
simultaneous screening of delirium and cognitive
impairment, as opposed to the 4AT-F. Further, no
French version of the bCAM or CAM-ICU has yet
been validated. Another derivation of the CAM, the
3D-CAM, is also gaining popularity. This test has one
of the best diagnostic accuracies, with a sensitivity of
95% (95% CI 84–99) and specificity of 94% (95% CI
90–97).26 However, its administration time is higher
than that of the other tests, making it less likely to be
used in the ED context.
A strength of this study is the comparison of the 4AT-

F with the CAM, which is an effective and well-validated
tool to screen for delirium.10,11 Furthermore, the fact
that our study was conducted in four different EDs and
three different geographical regions of our province
increases the external validity of our study. Moreover,
the 4AT-F was administered by trained research assis-
tants, not by experienced physicians, demonstrating that
it could be administrated by any health care professional
with varying levels of seniority, even though more
research is needed to confirm this point.

LIMITATIONS

Some limitations of the study must be acknowledged.
First, the prevalence and incidence of delirium were
low. This could have had an impact on the precision of
our estimates of the positive and negative predictive
values. Second, our participants may not be perfectly
representative of an ED population, as our inclusion
and exclusion criteria eliminated any non-independent
or severely ill patients. This could have decreased the
generalisability of our results and might also explain our
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low rate of delirium. Third, the test we used to compare
the ability of the 4AT-F to screen for cognitive
impairment (the TICS-m) may not be the most effi-
cient. Fourth, the 4AT-F and CAM were administered
at the same moment by the same research assistant.
This might have introduced bias that was only partially
considered in our statistical model.

Clinical implications

The clinicians could use the 4AT-F in the ED as a screening
test for each patient at risk of delirium and, according to the
result of the test, could decide to perform a more complete
evaluation. This would allow for screening for patients who
have delirium without increasing the workload of ED staff.
Indeed, the 4AT-F remains a screening test, not a diagnostic
test. A more detailed cognitive evaluation may be necessary
to confirm the diagnosis.27 The 4AT-F could also be used to
screen for cognitive impairment, although confirmatory tests
are required.

CONCLUSIONS

In conclusion, this study suggests that the 4AT-F would
be a quick, efficient, and useful screening tool for
delirium and possibly for cognitive impairment in older
francophone patients in the ED. Further study will be
needed to evaluate the efficiency of its implementation
in the ED and its use in a less independent and sicker
population or even in discharged patients.
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