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Abstract
Introduction: Older patients who arrive to the emergency 
room with delirium have a worse prognosis than others. Ear-
ly detection and treatment of this problem has been shown 
to improve outcome. We have launched a project at our hos-
pital to improve the care of patients who arrive delirious to 
the medical emergency room. The present article describes 
lessons that can be learned from this pilot initiative. Meth-
ods: All patients older than 70 years admitted to the depart-
ment of internal medicine were screened for delirium in the 
emergency room using the 4AT screening tool. Data of pa-
tients with a 4AT score ≥5 (or with incomplete score) were 
transferred to the geriatric unit of the hospital. On the ward, 
the presence of delirium was confirmed by a geriatric nurse 
that validated that the patient could walk with support and 
ordered mobilization and physiotherapy (M&P). Results: 
Over the 2 and a half years (10 quarters) allocated for the pi-
lot project, 1,078 medical patients with delirium were includ-

ed in this survey. In 59.3%, the diagnosis of delirium could be 
confirmed only after admission. Due to budgetary con-
straints, only 54.7% received the allocated specific interven-
tion – early M&P. Since it was decided that randomization 
was not appropriate for our initiative, we found that patients 
who received M&P had lower (better) 4AT scores on admis-
sion, and lower mortality. No significant difference was 
found between the patients who received M&P and the oth-
ers in length of hospitalization and discharge to nursing 
homes. Retrospective comparison of the two groups did not 
enable to determine whether M&P was given to the patients 
for whom it was most effective. Conclusions: It is often not 
possible to verify in the emergency room that the cognitive 
decline is indeed new, that is, is due to delirium, and mea-
sures must be taken to verify this point as soon as possible 
after admission. Due to numerous constraints, the availabil-
ity of early M&P is often insufficient. Whenever resources are 
scarce and randomization is avoided, adequate criteria 
should be found for allocating existing dedicated staff to pa-
tients for whom early mobilization is likely to be most ben-
eficial. © 2021 The Author(s)
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Introduction

Delirium, often referred to as new-onset confusional 
state, is characterized by acute deterioration in mental 
functions. The incidence of delirium varies depending on 
the group of patients investigated and reaches about a 
third of internal medicine patients older than 70 years [1, 
2]. It is associated with increased mortality, prolonged 
hospital stay, and worse treatment outcome [1, 2]. Sever-
ity and clinical picture are variable, but common to all 
patients is that delirium has an acute onset with tendency 
to fluctuate, a course that distinguishes it from dementia 
[3, 4]. Delirium in geriatric medical patients is usually 
precipitated by an infectious disease, side effect of drugs 
and other acute illnesses, often on the background of pre-
existing mild or moderate dementia, depression and oth-
er predisposing chronic conditions [1–4].

Whenever possible, prevention of delirium is obvious-
ly the best strategy [5]. However, for patients arriving de-
lirious to the emergency room (ER), recognition of this 
condition, along with prompt diagnosis and treatment of 
the precipitating condition(s) is crucial [6–8]. Failure to 
detect delirium in the acute setting has been shown to be 
associated with worse outcome [8]. For this purpose, sim-
ple and short, bedside delirium detection tools have been 
developed, the best known and adequately validated be-
ing the Confusion Assessment Method – CAM [9] and 
the 4AT [10–13]. Nevertheless, based on clinical docu-
mentation, only a third or less of delirium cases are rec-
ognized on admission [7], and delirium screening, par-
ticularly outside ICUs, requires considerable improve-
ment. Also, a large number of prevention and management 
measures have been advocated and validated [14, 15], of-
ten grouped under easy-to-remember mnemonics like 
DELIRIUM [1] or ABCDEF [16]. Unfortunately, once a 
multidimensional approach has been initiated to address 
and treat reversible factors, there are almost no measures 
to improve delirium per se. Pharmacological agents failed 
to change the natural course of delirium [1], and early 
mobilization is the main intervention shown to shorten 
its duration and improve the mental state of the patients 
[17–19].

Attempting to improve the management of patients 
arriving with delirium to the ER and admitted to the med-
ical department, a new initiative has been launched as a 
pilot project in our hospital. The presence of delirium was 
screened in the ER in all patients older than 70 years. 
Nurses of the geriatric unit validated the diagnosis of de-
lirium in the wards. In addition to the patient-targeted 
individual multicomponent care required for the man-

agement of delirium, the geriatric nurses selected the pa-
tients suitable for early mobilization and physiotherapy 
(M&P). Trained personnel was allocated specifically for 
this purpose (medical students and nurses), in addition 
to physiotherapists. Unfortunately, due to budgetary 
constraints, not all suitable patients received the recom-
mended early M&P plan. Also, since both early diagnosis 
and mobilization were considered essential, patient ran-
domization was avoided. The present article describes 
our findings and lessons that can be learned from our pi-
lot initiative.

Methods

Towards the end of 2017, the 4AT screening tool for delirium 
detection was installed in the computerized patient sheet of the ER 
at Bnai-Zion Medical Center, a mid-size municipal hospital affili-
ated with the faculty of medicine. After appropriate instructions to 
all ER and on-call physicians and a short pilot period, the initiative 
was launched starting in January 2018. All patients older than 70 
years who arrived at the medical ER and were admitted to one of 
the wards or units of the department of internal medicine were 
screened for delirium using the 4AT screening tool.

In order to complete the patients’ admission procedure, the 
admitting physician was required to complete the four 4AT items: 
(1) alertness (4 points if the patient is clearly abnormal – drowsy 
and/or agitated); (2) abbreviated mental test (AMT4: age, date of 
birth, place and current year, 1 point for 1 mistake, 2 if more); (3) 
attention (months or days backwards test, 1 point if <7 months or 
refuses to start, 2 points if untestable); and (4) the deterioration in 
mental state is acute or fluctuating (4 points). Scoring was calcu-
lated and stored automatically once the physician marked the ap-
propriate circles on the computer screen.

Unaccompanied patients, for whom the 4AT 4th item could 
not be completed (presence of acute onset and fluctuating course), 
were defined as incomplete score and were re-assessed later on by 
a geriatric nurse (see below). Since we focused in the present proj-
ect on patients with delirium, only patients with acute change in 
mental state (yes = 4 points for the 4th 4AT question) were in-
cluded. Accordingly, all patients had a final 4AT score between 5 
and 12, scores considered as indicating with high probability the 
presence of delirium. The data of all patients with a 4AT score ≥5 
(or with incomplete score) were automatically transferred to the 
computers of the geriatric unit of the hospital.

One to 3 days after admission to the hospital, a geriatric nurse 
went to these patients to verify that the change in mental state ob-
served in the ER was new. Exclusion of chronic stable dementia (as 
opposed to delirium superimposed on dementia) was required 
mainly for patients for whom this information could not be ob-
tained in the ER. It was verified primarily by obtaining relevant 
information from family members. In addition, the initial follow-
up while the patient had already received treatment made it pos-
sible to observe changes in their mental state. Once the presence of 
delirium was verified, the geriatric nurse entered her findings in a 
pre-constructed delirium file and ordered M&P reserved specifi-
cally for patients with delirium. The role of the physiotherapist was 
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first and foremost to get the patient out of the bed or chair, and 
walk him repeatedly, as early and as often as possible, depending 
on the medical condition, as well as to guide family members and 
personal caregivers to do the same. These actions were indepen-
dent of the regular in-house physiotherapy for other needs (in-
cluding respiratory physiotherapy, etc.) that were ordered, if nec-
essary, by the attending physician.

Once a patient was included in the delirium intervention proj-
ect, relevant information was transferred automatically from his 
medical records to a dedicated excel file. It contained, in addition 
to age and gender, the main admission diagnosis and all addition-
al diagnoses, the scoring of the 4AT parameters, information en-
tered by the geriatric nurses and the physiotherapists, the length of 
hospital stay, and if the patient arrived from and/or was discharged 
to a nursing home. The data presented in this retrospective survey 
was obtained from these files.

All data are presented as mean ± SD. The Shapiro-Wilk nor-
mality test was used to test normal distribution of continuous data. 
As all our continuous data was normally distributed, unpaired 
2-tailed t test was used to compare continuous variables, and Pear-
son’s χ2 test was used to compare binary variables of patients who 
did and did not receive physiotherapy. p < 0.05 was considered as 
statistically significant.

Results

The initiative described (delirium detection and inter-
vention) took place over 10 quarters – from January 1, 
2018, to June 30, 2020. For many patients, no clear answer 
was obtained in the ER as to whether the observed cogni-
tive decline was new, relative to the patient’s previous 
mental condition. This information was completed by the 
geriatric nurses on the wards, and we found that the pres-
ence of delirium was determined already in the ER in only 
40.7% of all patients finally diagnosed with delirium on 
arrival. After excluding patients for whom physiotherapy 

was not recommended due to their medical condition, 
patients who were not ambulatory and patients who were 
hospitalized for <3 days, the total number of delirium pa-
tients included was 1,075. M&P was ordered for all pa-
tients diagnosed with delirium and found suitable for this 
treatment, but the personnel participating in the project 
was limited. Therefore, and due to the varying prevalence 
of patients with delirium, there often were not enough 
staff available for all M&P treatments recommended. In 
these situations, the nurses of the geriatric unit had to de-
cide to whom to assign the M&P treatments. This dis-
synchrony between the number of patients and physio-
therapists at any given time ultimately resulted in only 
54.6% of patients with delirium receiving M&P treat-
ments. On the average, treated delirium patients received 
4.0 ± 2.3 sessions of M&P.

Trying to determine the factors that led to the alloca-
tion of our resources among the patients and the effect of 
M&P, we compared the two groups, with and without 
M&P treatments. Table 1 shows the age, gender, and dis-
ease data of the patients. For the purpose of comparison, 
we chose 6 common diagnoses with high prevalence in 
our cohort. As seen in the table, there was no difference 
in age and the prevalence of the diseases assessed between 
the two groups. In contrast, the percentage of men among 
the treated patients was significantly higher than in the 
untreated group (47.7 vs. 38.1%, p < 0.005).

The 4AT parameters in the two groups are presented 
in Table 2. Since the project was aimed at patients with 
delirium, and patients with chronic stable dementia were 
excluded, all patients included received 4 points on the 
fourth item. Accordingly, the first 3 parameters provided 
an overall assessment of the patients’ coherence on ad-
mission. We found that the 4AT score and each of its 

Table 1. Patient’s characteristics and selected diagnoses on admis-
sion

Early M&P
(n = 587)

No M&P
(n = 488)

p value

Age, years 84.7±7.0 85.1±7.3 NS
Gender, % males 47.7 38.1 <0.005
Infection, % 52.8 57.3 NS
TIA/CVA, % 21.7 18.8 NS
Malignancy, % 10.2 12.0 NS
Diabetes mellitus, % 27.1 29.9 NS
Hypertension, % 50.6 47.9 NS
Ischemic heart disease, % 46.4 44.4 NS

M&P, physiotherapy and mobilization; NS, not significant.

Table 2. Comparison of the 4AT scores in the two groups

Early M&P
(n = 587)

No M&P
(n = 488

p value

Alertness 1.40±1.91 1.76±1.99 <0.005
Orientation (AMT4) 1.71±0.63 1.83±1.02 <0.02
Attention 1.72±0.56 1.86±1.02 <0.005
Acute deterioration in 

mental status
4 4

Total 4AT score 8.79±2.18 9.26±2.28 <0.0005

Mean ± SD. AMT4, abbreviated mental test, 4 items (age, date 
of birth, place, and current year).
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components were lower (= better) in patients who re-
ceived treatment compared to the others, and the differ-
ence in the total 4AT score between the groups was high-
ly significant.

The difference between the two groups was evident not 
only in differences in the 4AT score but also in cognitive 
background data. Most of the patients had already some 
degree of dementia before the acute event that led to their 
hospitalization. However, 27.1% of the patients who re-
ceived M&P were reported to have been normally coher-
ent before their current illness, as compared to only 20.8% 
of the other group (p < 0.01).

As shown in Table 3, about 16% of the patients in each 
group arrived from a nursing home. The percentage of 
patients who died during the hospital stay was signifi-
cantly higher in the group who did not receive M&P. On 
the other hand, other parameters that could serve as indi-
cating a beneficial effect of early M&P, like length of hos-
pitalization or discharge to nursing homes were not sig-
nificantly different in the two groups.

Discussion

The present article presents results of the pilot pro-
gram of an initiative to improve early diagnosis of deliri-
um in the ER in order to initiate adequate management, 
including early M&P, in medical patients. Two main con-
clusions can be drawn from this first part of the initiative 
we have taken.

First, it turned out that the ability to diagnose delirium 
in “real life” in the ER is limited due to the lack of infor-
mation on what the chronic underlying mental state was 
in many patients before admission. The presence of acute 
change and fluctuating course is required for the diagno-
sis of delirium, as opposed to stable chronic dementia, in 
any algorithm, including CAM [9] and 4AT [11]. How-
ever, in our cohort, this information was not accessible in 
more than half of the patients prior to admission to the 
department of medicine. Only after contacting appropri-

ate family members or caregivers, and sometimes after 
observing an improvement in the first 1–2 days of hospi-
talization, could it be determined that the cognitive de-
cline observed in the ER was indeed new, an expression 
of delirium, including delirium superimposed on demen-
tia. The lesson from this finding is that additional mea-
sures should be taken in the ER or immediately at the 
beginning of hospitalization to improve and hasten the 
acquisition of information that the patient’s cognitive de-
cline observed upon arrival at the hospital is not chronic, 
that is, not solely dementia.

The management of delirium requires a multidisci-
plinary, holistic approach that addresses its multifacto-
rial causation and potential precipitating factors [7]. Most 
of the required tasks ought to be performed by the medi-
cal and nursing staff treating the patient, who have under-
gone specific training for the treatment of patients with 
delirium. Early M&P is exceptional in that it requires ad-
ditional, usually extra-departmental staff, which is often 
not available to all patients in need to the required extent. 
At the beginning and during the initiative described, the 
medical and nursing staff received lectures to refresh their 
knowledge about the management of delirium, and this 
part of the intervention was performed the same way in 
all patients. However, we realized well before starting the 
initiative that we did not have sufficient resources to pro-
vide early and continuous M&P for all our patients with 
delirium. Nevertheless, we decided that it would not be 
ethical to perform randomization, thereby preventing 
physiotherapy from some of the patients: early M&P may 
contribute not only to improving delirium [6], but also 
for averting falls [15], reducing muscle atrophy [17], and 
reorientation. We left therefore the assignment of dedi-
cated physiotherapy at the discretion and professionalism 
of the geriatric nurses and physiotherapists, based on 
availability, suitability, and patient’s cooperation.

It was therefore not surprising to find that in the ret-
rospective comparison of the patients who received the 
designated early M&P (54.6%) with the others who did 
not, we found significant differences between the groups. 

Early M&P
(n = 587)

No M&P
(n = 488)

p value

Duration of hospitalization, days 7.8.0±5.6 7.5±5.4 NS
Admission from nursing home, % 15.7 16.4 NS
Deceased, % 11.1 16.6 <0.002
Discharge to nursing home, % 22.3 24.8 NS
Discharge from home to nursing home, % 12.6 13.5 NS

Table 3. Comparison of length of stay and 
discharge data in the two groups
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Although no difference was found in the main diagnoses 
and age, for an unknown reason the percentage of men 
was higher among the treated patients. More important-
ly, it was quite clear that the staff favored, whenever the 
availability of M&P was insufficient, patients in a better 
mental state, as reflected in their lower/better 4AT score 
and lower prevalence of preceding dementia. This is like-
ly to be the reason for the higher mortality among pa-
tients not selected for treatment, who were probably a 
priori in worse clinical condition. On the other hand, the 
lack of effect of M&P on the length of hospital stay and 
referral to nursing homes is more complex. These param-
eters are often used to determine treatment effectiveness, 
but both are influenced by multiple factors: The duration 
of hospitalization depends on multiple medical and social 
aspects, and often patients with better rehabilitation and 
recovery potential are delayed longer in the hospital to 
improve their prognosis. Also, in Israel many seniors with 
severe functional impairment, including dementia, are 
cared for by family members in a shared home, or by live-
in caregivers. On the other hand, nursing homes may in-
clude also long-term rehabilitation facilities and assisted 
living residencies for elderly who choose not to live inde-
pendently. Therefore, examining the effectiveness of 
M&P using these metrics is too simplistic. The length of 
time required for reversal of delirium and a suitable as-
sessment of the patients’ condition before discharge may 
be more appropriate parameters.

We believe that proof of effectiveness for most of the 
actions advocated as essential for reversing delirium [1, 7, 
8, 14–16] is either no longer required or cannot be as-
sessed unless randomization is applied. On the other 
hand, there is insufficient information for which medical 
patients presenting with delirium early M&P is most 
valuable. Since budgetary sources are often limited, the 
second conclusion from our pilot initiative is that the goal 
of investigation should be modified: more adequate pa-

rameters should be looked for, and the research should 
focus on the selection of patients with delirium that will 
benefit most from obtainable early M&P, as well as the 
duration of M&P required to observe a beneficial effect.

In conclusion, this initial phase of the initiative to im-
prove treatment of patients with delirium admitted to 
medical wards indicated that adequate means should be 
allocated to expedite the acquisition of the information if 
the patient’s cognitive decline observed upon arrival to 
the hospital is new. In addition, whenever the required 
resources for M&P are insufficient, criteria should be es-
tablished for allocating dedicated staff to patients for 
whom early mobilization is likely to be most beneficial.
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