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Abstract

Objectives: Assessing for recovery in delirium is essential in guiding ongoing

investigation and treatment. Yet, there is little scrutiny and no research or clinical

consensus on how recovery should be measured. We reviewed studies which used

tests of neuropsychological domains and functional ability to track recovery of

delirium longitudinally in acute hospital settings.

Methods/Design: We systematically searched databases (MEDLINE, PsycInfo,

CINAHL, Embase, ClinicalTrials.gov, Cochrane Central Register of Controlled Trials),

from inception to October 14th, 2022. Inclusion criteria were: adult acute hospital

patients (≥18 years) diagnosed with delirium by a validated tool; 1+ repeat

assessment using an assessment tool measuring domains of delirium/functional

recovery ≤7 days from baseline. Two reviewers independently screened articles,

performed data extraction, and assessed risk of bias. A narrative data synthesis was

completed.

Results: From 6533 screened citations, we included 39 papers (reporting 32

studies), with 2370 participants with delirium. Studies reported 21 tools with an

average of four repeat assessments including baseline (range 2–10 assessments

within ≤7 days), measuring 15 specific domains. General cognition, functional

ability, arousal, attention and psychotic features were most commonly assessed for

longitudinal change. Risk of bias was moderate to high for most studies.

Conclusions: There was no standard approach for tracking change in specific do-

mains of delirium. The methodological heterogeneity of studies was too high to

draw firm conclusions on the effectiveness of assessment tools to measure delirium
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recovery. This highlights the need for standardised methods for assessing recovery

from delirium.

K E YWORD S

4AT, delirium assessment, delirium recovery, functional recovery, longitudinal studies,
neuropsychological domains, repeat assessment

Key points

� Assessing for recovery is an essential part of delirium care, to guide clinicians' ongoing

investigation and treatment and to provide accurate information to patients and carers.

� It is unclear what assessment tools are used to measure delirium recovery on a longitudinal

basis, specifically which neuropsychological and functional domains should be assessed.

� A total of 21 assessment tools measuring 15 different symptom domains of delirium were

used in the included studies, however, there was no standard approach for tracking change

in these domains over time.

� The symptom domains most frequently assessed for longitudinal change in the included

studies were general cognition, functional ability, arousal, attention and psychotic features.

1 | INTRODUCTION

Delirium is a severe neuropsychiatric syndrome with acute onset and

fluctuating course, characterised by impairments in attention, level of

arousal, other domains of cognition (e.g., visuospatial ability, orien-

tation etc.), psychosis and mood changes. It can be triggered by

illness, infection, surgery or drugs1 and is prevalent in acute hospital

settings, affectinge25% of older hospitalised in‐patients.2 In addition

to impairment in neuropsychological domains, delirium can also

negatively impact functional ability.3,4 It is associated with adverse

long‐term outcomes such as higher mortality and increased dementia

risk1; outcomes of patients with persistent delirium are especially

poor.5

It is essential to assess for recovery from delirium to guide health

professionals' investigation and treatment of delirium, to give accu-

rate information to patients and relatives, and thus provide optimal

care to patients. However, there is uncertainty over how delirium

recovery should be assessed and there is no standardised approach in

clinical practice. Several assessment tools have been developed and

validated for the use of delirium detection, such as the 4AT,6 the

Confusion Assessment Method (CAM),7 the Single Question in

Delirium (SQiD),8 etc., but it is unclear whether these tools are

appropriate to assess delirium recovery.

It is also unclear how different neuropsychological domains are

affected throughout delirium recovery trajectories. Several assess-

ment tools of specific symptom domains exist, including tests of

attention (e.g., Months of the Year Backwards,9 Digit Span,10

DelApp11) and arousal (e.g., Richmond Agitation Sedation Scale

(RASS),12 the Observational Scale of Level of Arousal (OSLA)13),

although none were explicitly designed for repeated administration

to assess patients with delirium. Understanding how neuropsycho-

logical domains of delirium fluctuate in the context of recovery will

be helpful in determining which domains should be the focus of

assessment, complementing other approaches such as psychiatric

assessment. As well as specific neuropsychological domains, it

is also of interest to evaluate more general tests of cognition

such as the Mini‐Mental State Examination (MMSE)14 as these

kinds of tests are commonly used to track cognitive functioning in

practice.

To date, no systematic literature review has focussed on the

assessment of delirium recovery. A previous systematic review

focussed on definitions of delirium recovery, finding a wide range

of approaches (various cut‐off points, percentage reductions

on delirium severity scales, or one or more days of ‘negative’ in

dichotomous delirium present/absent scales).15 They concluded

that consistent terminology in defining delirium recovery was

required, and that cognitive recovery should be central to defining

delirium.

We aimed to identify what longitudinal assessment tools are

used within a clinically applicable timeframe (≤7 days from point of

diagnosis) to measure specific neuropsychological domains of

delirium (e.g., attention, arousal). As there is evidence to suggest that

delirium is associated with functional decline,16 we reviewed studies

using repeated tests of functional ability, as well as neuropsycho-

logical domains, in tracking delirium recovery in adult patients in

acute hospital settings.

2 | METHODS

This systematic review was reported in accordance with the

Preferred Reporting of Items in Systematic Reviews and Meta‐
Analysis (PRISMA) statement (http://prisma‐statement.org/docu-
ments/PRISMA_2020_checklist.pdf).
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2.1 | Protocol and registration

The study protocol was prospectively registered with PROSPERO

(https://www.crd.york.ac.uk/PROSPERO/ registration number CRD

42021287331).

2.2 | Selection criteria

Study inclusion criteria were: (1) hospitalised patients aged

≥18 years diagnosed with delirium according to the Diagnostic and

Statistical Manual of Mental Disorders (DSM) or International

Statistical Classification of Diseases and Health Related Problems

(ICD) criteria, or validated tool, including the Confusion Assess-

ment Method (CAM)7 or CAM for the Intensive Care Unit (CAM‐
ICU),17 Delirium Rating Scale Revised‐98 (DRS‐R98),18 Nursing

Delirium Screening Scale (Nu‐DESC),19 Memorial Delirium Assess-

ment Scale (MDAS),20 4AT6 and Delirium Index (DI)21; (2) baseline

data from point of diagnosis of delirium or initial delirium assess-

ment; (3) data from at least one repeated assessment within seven

days from baseline (a clinically applicable timeframe; the average

delirium episode has been suggested to be ~seven days22); studies

with further assessments beyond seven days were excluded; (4)

data collected using neuropsychological assessment tools on at

least one symptom domain of delirium (including general cognition,

language, attention, level of arousal, memory, orientation, affect

and distress), or tools measuring functional ability (e.g., mobility) in

the context of repeated assessments. Studies reporting the overall

score of a delirium‐specific assessment tool (such as the DRS‐R98)
without reporting change in the individual neuropsychological or

functional domains measured by the tool were excluded. Studies

of patients without a diagnosis of delirium, or with delirium tre-

mens, were excluded. Studies not written in English were also

excluded.

2.3 | Data sources

An inclusive search strategy was developed with an experienced

librarian using selected keywords relating to delirium, key delirium

symptom domains, repeated assessment and hospital setting (Ap-

pendix 1). The keywords relating to delirium were chosen based

on the search syntax published by the National Health and Clin-

ical Excellence (NICE) guidance for delirium.23 We searched the

following databases: MEDLINE® (OVID), EMBASE (OVID), Psy-

cINFO (EBSCO), CINAHL, ClinicalTrials.gov and The Cochrane

Central Register of Controlled Trials from 1980 (the year delirium

was introduced in DSM‐3) to October 14th 2022. An initial search

was conducted on October 26th 2021. No restrictions on study

design were imposed. We checked reference lists of included ar-

ticles for further articles of potential relevance. Members of

the European Delirium Association, Australasian Delirium Associ-

ation and American Delirium Society were contacted for eligible

studies.

2.4 | Study selection and data extraction

Two reviewers (HM and EN) independently examined titles and ab-

stracts for eligibility. Eligible studies underwent full text screening

independently by both reviewers, resolving any disagreement by

discussion with another reviewer (ZT). Data were extracted inde-

pendently by the two reviewers, with any discrepancies resolved via

consensus. Collected data for each study included: study design and

setting, population, age, sex, co‐morbid illness, number of patients

with delirium and dementia, delirium assessment tool(s) used,

comparator, change in specific domain(s) of delirium or function (the

primary outcome), time between assessment points, statistics used,

conclusion of the study and study quality. The main outcome of in-

terest was delirium recovery, specifically a change in a symptom

domain of delirium (e.g., attention, arousal, etc.) or a functional

domain (e.g., mobility, independence in activities of daily living (ADL),

etc.) within 7 days from baseline (i.e., first assessment point at which

all participants were delirium‐positive).

2.5 | Risk of bias assessment

Two independent reviewers (HM and EN) assessed risk of bias (RoB)

and agreed by consensus using a modified version of the Risk of Bias

Assessment Tool for Non‐Randomised Studies (RoBANS).24 The

components of the RoBANS were adapted for the aim of this sys-

tematic review, for example, a study was deemed to be high risk if the

authors considered confounding variables in their analyses of group

differences (e.g., statistical analyses of difference between interven-

tion and control groups) but not their analyses of change in a specific

symptom domain over time (e.g., statistical analyses of change in

attention from baseline to follow‐up in delirium sample). The

RoBANS comprised six components: the selection of participants,

confounding variables, measurement of exposure, the blinding of

outcome assessments, incomplete outcome data and selective

outcome. The included studies were assessed as high, low and un-

clear risk based on the modified RoBANS criteria (Appendix 2).

2.6 | Narrative data synthesis

The possibility of conducting a meta‐analysis was explored but ulti-

mately was judged not feasible due to the heterogeneity of the

methodology and outcome measures in included studies. As

between‐study heterogeneity could not be assessed quantitatively,

conclusions were based on narrative data synthesis.

3 | RESULTS

3.1 | Study selection

The search yielded 6533 papers. From the initial search, 285 were

included for full‐text screening based on the title and abstract.
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Fifty‐seven papers were not available (authors were contacted

where possible) or not published (conference abstracts only, pro-

tocols, etc.). From the remaining 228 papers, 189 were excluded as

they did not meet the inclusion criteria. The main reasons for

exclusion were no actual results (i.e., mean assessment scores)

being reported (N = 60), no measurement of specific symptom

domains (N = 30), and first repeat assessment being reported at

>7 days (N = 14). Many papers had multiple exclusion reasons

(N = 57). In total, 39 papers (reporting 32 studies) were included.

Figure 1 illustrates the PRISMA flowchart of study selection,

including all reasons for exclusion, etc.

3.2 | Study characteristics

A total of 3434 participants were included in the review population

(N range = 10–269, median = 88), of which 2370 participants had

delirium. Nineteen studies included an all‐delirious sample. Thirteen
studies included a mixed sample of participants with and without

delirium. Nine studies included participants with dementia

(range = 15%–74% of the sample) and 12 studies did not report

whether they included dementia patients (including one Boettger

et al paper25 that did not report percentage of dementia patients in

their study sub‐sample). Although all included studies considered

repeat assessment scores separately for delirious subgroups, eight

papers did not report descriptive characteristics for participants with

and without delirium separately. There was heterogeneity in the

included studies' method of reporting demographic information,

preventing overall mean age, range, etc. being reported. The

descriptive characteristics for individual studies are presented in

Table 1.

3.3 | Assessment tools

Twenty‐one different assessment tools were used in the included

studies, each measuring at least one symptom domain (Table 2 and

Appendix 3, Figure S1). The three assessment tools most frequently

used were the MMSE14 measuring general cognition (14/32 studies),

the DRS‐R9818 measuring delirium presence and severity (9/32

F I GUR E 1 PRISMA flow diagram of study selection.
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studies), and the Karnofsky Performance Scale (KPS)26,27 (5/32

studies) measuring functional impairment.

Only four assessments used were delirium‐specific: the DRS‐
R98,18 the Cognitive Test for Delirium (CTD),28 The Edinburgh

Delirium Test Box (EDTB)29 and the DelApp,30 with less than half of

the included studies (14 studies) using these tools. Included studies

using the DRS‐R98 reported results for its constituent 13 symptom

domains for example, hallucinations, delusions, motor agitation, etc.,

in addition to the overall DRS‐R98 score. For the purpose of this

review, the DRS‐R98's ‘sleep‐wake cycle disturbance’ item was

considered to reflect level of arousal. There were 18 tools not spe-

cific to delirium which assessed individual symptom domains in the

context of delirium recovery, for example, Montreal Cognitive

Assessment (MoCA),31 Clock Drawing Test,32 Digit Span Task,10

TAB L E 2 Assessment tools used in included studies.

Repeat assessment tool Specific domains

Range of

scores

No. studies that

used assessment

Cut‐off
for deliriuma

Delirium‐specific tools

Delirium rating scale (DRS‐R98)
(individual items)

Sleep‐wake cycle disturbance, perceptual
disturbance and hallucinations,

delusions, lability of affect, language,

thought process abnormalities, motor

agitation, motor retardation,

orientation, attention, short‐term
memory, long‐term memory,

visuospatial ability

0–40 9 18

Cognitive test for delirium (CTD) General cognition 0–30 3 18

Edinburgh delirium test box (EDTB‐
ICU)

Attention 0–11 1 N/A

DelApp‐ICU Attention 0–12 1 N/A

Tools not specific for delirium

Mini mental state examination (MMSE) General cognition 0–30 15 N/A

Montreal cognitive assessment (MoCA) General cognition 0–30 1 N/A

Clock drawing test General cognition 0–1 1 N/A

Digit span task General cognition 0–7 2 N/A

Cognitive estimation task General cognition 15–60 1 N/A

Verbal abstraction task General cognition 0–40 1 N/A

Short portable mental status

questionnaire (SPMSQ)

General cognition 0–10 1 N/A

Karnofsky scale of performance status Functional ability 0–100 5 N/A

Trunk control test Functional ability 0–100 1 N/A

Tinetti scale Functional ability 0–28 1 N/A

Modified barthel index Functional ability 0–100 1 N/A

Non‐specific assessment of ADL Functional ability (ADLs) N/A 1 N/A

Positive and negative syndrome scale

(PANSS‐P)
Psychotic symptoms (disorganised

thoughts, hallucinations, delusions,

grandiosity, hostility, excitement and

suspiciousness)

7–49 2 N/A

Nursing delirium screening scale

(NUDESC) (sub‐items)
Disorientation, communication,

hallucinations, motor ability

0–10 1 N/A

Sedation agitation scale (SAS) Arousal/agitation 1–7 1 N/A

The Edmonton symptom assessment

scale (ESAS) (sub‐items)
Depression, anxiety, drowsiness and non‐

relevant domains

0–10 1 N/A

Crichton geriatric behavioural rating

scale (CGBRS)

Abnormal behaviour/ADLs 1–5 1 N/A

aCut‐off scores for delirium based on original validation studies, may vary across included studies.
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Cognitive Estimation Task,33 Modified Barthel Index (MBI),34 etc

(Table 2).

3.4 | Summary of neuropsychological and functional
symptom domains

Included studies assessed a total of 15 neuropsychological or func-

tional symptom domains, including general cognition, attention, level

of arousal, psychotic symptoms (e.g., hallucinations and delusions),

functional ability, depression and anxiety, and the additional indi-

vidual DRS‐R98 items of lability of affect, language, thought process

abnormalities, motor agitation, motor retardation, orientation, short‐
term memory, long‐term memory, and visuospatial ability. The three

domains most frequently assessed in the included studies were

general cognition (20/32 studies), measured mostly by the MMSE,14

and level of arousal (10/32 studies) and attention (9/32 studies), both

primarily measured using the DRS‐R98.18

3.5 | Longitudinal change in neuropsychological and
functional symptom domains

A total of 27 papers analysed longitudinal change in neuropsycho-

logical domains or functional ability in participants with delirium,

whilst 12 papers solely analysed group differences in deficits in

symptom domains for example, attention in dementia versus non‐
dementia groups. The results of the individual papers are reported

in Table 3. No studies investigated longitudinal change in symptom

domains in the context of delirium recovery.

Of the studies investigating symptom change over time,

improvement (within 7 days from baseline) was observed in general

cognition (12/16 papers reporting improvement in symptoms),

functional ability (9/10 papers), psychotic symptoms (4/6 papers),

attention (3/5 papers), level of arousal (2/5 papers), motor agitation

(2/4 papers), orientation (2/4 papers), visuospatial ability (2/4 pa-

pers), lability of affect (2/4 papers), thought process abnormalities (1/

4 papers), short‐term memory (1/4 papers), language (1/4 papers),

and depression and anxiety (1/1 papers). No improvement was found

in long‐term memory (0/4 papers) or motor retardation (0/4 papers)

in the studies analysing longitudinal change.

The symptom domains most frequently assessed for longitudinal

change were general cognition, functional ability, attention, level of

arousal and psychotic symptoms. Thus, we highlighted the results

from the papers reporting these neuropsychological and functional

symptom domains in a narrative data synthesis. As few studies ana-

lysed change over time (<5 papers per domain) in the remaining 12

domains, it is difficult to draw conclusions on whether scores for

these domains improved longitudinally.

3.5.1 | General cognition

Sixteen papers (15 studies) analysed change in general cognition in

participants with delirium over time (≤7 days), with 12 papers (11

studies) reporting an improvement.35–46 Of the two papers (two

studies) that analysed longitudinal change but found no significant

results,47,48 one had a small sample size (N = 14)47 and the other

did not report the proportion of the sample who had a dementia

diagnosis.48 Two studies reported longitudinal change in general

cognition beyond the 7‐day timeframe.49,50 Most studies analysing

longitudinal change used the MMSE (11/14).36‐41,43‐47 Five pa-

pers (five studies) reported solely group differences but not

change over time, comparing delirious and non‐delirious gr-

oups,51,52 dementia versus non‐dementia groups,53 delirium sub-

types (i.e., full‐syndromal/subsyndromal delirium and resolving/

persistent delirium)54 or treatment and control groups for drug

interventions.55

3.5.2 | Functional ability

Ten papers (five studies)25,35,40,42,56–61 analysed functional recovery

over time in the context of delirium, with nine (four studies)

observing improvement. Boettger et al.25,56–61 analysed change in

KPS scores over time and found an improvement in functional per-

formance. One study40 found no significant change, however, its

sample had a high mean age (84 years) and a large proportion of

participants (74%) had dementia. No studies investigated group dif-

ferences in functional performance.

3.5.3 | Attention

Five papers (five studies)35,41,50,62,63 analysed whether attention

changed over time. Of those five studies, three reported im-

provements.35,62,63 Although the remaining two studies did inves-

tigate longitudinal change for performance on attention tasks, they

did not report analyses conducted on scores within the 7‐day
timeframe.41,50 Assessments used by the included studies to

measure attention varied (e.g., EDTB, DelApp) but the DRS‐R98
attention sub‐item was used most frequently (3/5 papers). Three

additional papers reported group differences in attention defi-

cits, comparing performance on assessments (EDTB‐ICU, DelApp‐
ICU and DRS‐R98) between delirious and non‐delirious pa-

tients or between delirium subtypes (e.g., full syndromal vs.

subsyndromal).29,30,54

3.5.4 | Arousal

Five papers (five studies)50,62–65 analysed whether level of arousal

changed (i.e., closer to ‘normal’ arousal; ‘alert’, ‘calm’, etc.) over time.

Only two of these reported improvement in level of arousal,63,64

whilst one study found no improvement.62 This study62 had a small

sample included in their analyses (N = 18) and arousal was only

measured by the DRS‐R98 item of ‘sleep‐wake cycle disturbance’.

The remaining two studies50,65 investigated longitudinal change in

level of arousal, but they did not report analyses for results within

the 7‐day timeframe. Three studies investigated group differences in
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arousal, comparing the effectiveness of drug interventions or per-

formance between delirium subtypes.54,66,67

3.5.5 | Psychotic features

Five papers (five studies)39,43,44,62,63 analysed longitudinal change in

psychotic features. Four of these studies reported an improvement in

psychotic features over time.39,43,44,63 The remaining paper62 found

no effects for improvement on DRS‐R98 items ‘hallucinations’ or

‘delusions’ within the 7‐day timeframe, however, results for only 18/
25 delirious participants were reported due to patient discharge

before day four. An additional paper54 only conducted analyses for

group differences, comparing presentation of psychotic features be-

tween delirium subtypes; longitudinal change in scores were pre-

sented solely in graph format.

3.6 | Risk of bias

There was variability in RoB between included studies, however,

the overall RoB was moderate to high (Appendix 4). The RoBANS

component with the lowest risk was selection of participants. All

papers presented a low risk in selection of participants as they

clearly stated broad participant eligibility criteria, except two pa-

pers which presented an unclear risk.45,47 All other criteria pre-

sented a high or unclear risk. In measurement of exposure, 26

papers were low risk whilst 13 papers were either unclear or high

risk due to missing key information on how assessments were

carried out and data were collected.25,35,38,42,55,56,58,59,62,63,66,68,69

Only 10 papers were low risk in blinding of outcome mea-

sures,5,20,44,46,48,51,55,66,67,70 with most papers presenting unclear

risk due to a lack of clarity around blinding details. In terms of

incomplete outcome data, 12 papers had high risk due to an

absence of a published protocol.5,29,30,43,45,46,48,55,61,65,67,68 The

highest RoB was found regarding confounding variables; only five

papers29,39,45,54,57,61 had low RoB in confounding variables, with

the remaining papers presenting a high risk. Many studies were

deemed to be high risk if they considered confounding variables

(e.g., in analyses of group differences) but not specifically in the

analyses of longitudinal change, that is, they did not consider

variables such as age, dementia diagnosis, serious illness, etc. in

the improvement of symptom domains over repeated assessments.

The individual RoB ratings for each study are presented in

Appendix 4.

4 | DISCUSSION

This systematic review comprehensively outlines the assessment

tools currently used in research settings to measure change in neu-

ropsychological and functional symptom domains of delirium in the

context of delirium recovery. The significant methodological

heterogeneity in the included studies highlights the lack of a stand-

ardised method for measuring change in delirium symptoms over

repeat assessments.

4.1 | Evaluation of main findings

4.1.1 | Assessment tools

In total, 21 assessment tools were used to measure recovery in 15

neuropsychological or functional domains. The domain most investi-

gated in the included studies was general cognition, mostly assessed

by the MMSE. The DRS‐R98 was used in 25% of the included studies.

4.1.2 | Recovery in neuropsychological and
functional domains

Although the included studies generally did not focus on delirium

recovery, 27 papers (21 studies) investigated longitudinal change in

symptom domains. Of the 27 papers reporting longitudinal change,

24 papers (89%) reported an improvement in one or more domains,

except for memory impairment and motor retardation. The symptom

domains most frequently assessed for change over time were general

cognition, functional ability, attention, level of arousal and psychotic

symptoms.

Despite most studies reporting an improvement in general

cognition, two studies investigating change in general cognition found

no improvement in reported deficits over time.47,48 This may be due

to Lowery et al47 reporting on a small sample of patients with

delirium in a non‐representative setting (elective orthopaedic ward).
Additionally, Maneeton et al48 did not report the percentage of

participants with a dementia diagnosis. This lack of consideration of

the confounding variable of general cognition may have affected their

results.

Dementia diagnosis may have affected functional ability scores

over time in another study.40 This study had the largest proportion of

participants with delirium superimposed on dementia (74.4%) in their

sample. Dementia causes a progressive decline in general cognition71

and this is directly related to poorer functional ability over time.72

Delirious patients with dementia may already have had a poor

functional baseline at the onset of their delirium and thus may be less

likely to show measurable recovery in this domain.

Level of arousal was one of the most assessed symptom domains

across included studies; however, only two studies found an im-

provement ≤7 days.63,64 One study found that level of arousal did

not improve over time62; this was likely due to (a) small sample size

(N = 18) and (b) the use of DRS‐R98 item ‘sleep‐wake cycle distur-

bance’ to assess arousal, which is a three‐point scale that is likely less
sensitive to recovery‐related changes compared to arousal‐specific
tool such as the RASS or OSLA.

Most studies reporting longitudinal change in psychotic features

found a significant improvement in symptoms over time. Only one
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study did not find a change,62 which may again be due to the limi-

tations of using only the simple DRS‐R98 items ‘hallucinations’ and

‘delusions’. Moreover, psychotic symptoms may be more prominent

in hyperactive compared to hypoactive delirious participants73;

however, this paper with a small sample size (N = 18) did not

differentiate between motor subtypes (though hyperactive patients

do not necessarily experience more psychotic symptoms than other

subtypes74), which may have affected the recovery trajectory

observed in this study.

These findings point to the potential value of quantitative mea-

surement of neuropsychological and functional domains in assessing

delirium recovery. As recently argued, because of the heterogeneity

of delirium between individuals, research‐grade delirium assessment

will need to include measurement of multiple domains using validated

tests that are sensitive to change.75 Reliance on single linear scales is

not likely to yield accurate enough information, and capture of

delirium recovery across a range of cognitive, affective, perceptual

and functional domains will be necessary. Additionally, there are

features in which measurements suitable both accurate symptom

ascertainment and tracking change over time still need to be devel-

oped, such distress.

4.2 | Strengths and limitations

This is the first systematic literature review evaluating studies which

used assessment tools of neuropsychological domains and functional

recovery in patients with delirium in the context of recovery. We

comprehensively searched databases using inclusive search strate-

gies, constructed with the help of an experienced librarian, and

contacted delirium experts and researchers for studies meeting the

inclusion criteria. Despite this, we were unable to access 57 studies

identified in the title and abstract screening (many due to a lack of

publication).

Included studies had high or unclear risk of bias for at least two

domains and were of mixed methodological quality overall. There

were many studies that did not consider confounding variables such

as age, dementia diagnosis, etc. in their analyses of change in symp-

tom domains over time. Recovery in neuropsychological domains may

be affected by the participants' baseline cognition, which was not

considered in many of the included studies. This is also a general

limitation of the neuropsychological testing approach in assessing

recovery from delirium.

Moreover, none of the assessment tools used in the included

studies are specifically validated for repeat use in delirious patients;

it is therefore unclear whether they retain their diagnostic accuracy

after baseline (i.e., detection of delirium). Most assessment tools

were not delirium‐specific and therefore may not be as effective in

capturing deficits in individual symptom domains in delirious patients

or may not be sensitive enough to subtle changes in delirium symp-

tom presentations. The DRS‐R98 was the main delirium‐specific tool
used. However, it is biased towards hyperactive features of delirium

with those in lower arousal states not adequately assessed for

deficits in some symptom domains, that is, patients could score zero

(no impairment) if they are unable to be assessed due to their low

level of arousal.

A meta‐analysis could not be conducted due to considerable

heterogeneity in the methodologies used. Studies rarely aimed to

specifically investigate recovery as measured by individual delirium

symptom domains. Instead, we provide a narrative data synthesis

to outline the key symptom domains that improved over time and

draw conclusions based on this. As our inclusion criteria did not

exclude studies involving interventions, some studies reported

change within symptom domains as a result of drug intervention

for example, aripiprazole, haloperidol.25,56–60 This may have

affected the recovery trajectories of symptom domains, for

example, functional recovery in the Boettger et al. study.25,56–60 In

these instances, conclusions of symptom recovery may not be

entirely generalisable to an acute hospital delirious population, as

although haloperidol in small doses is administered in clinical set-

tings to manage severe symptoms (e.g., distress and agitation), use

of aripiprazole is not common practice (in the UK), nor is it advised

by the NICE guidelines.23

4.3 | Monitoring delirium recovery in clinical
practice

This review provides evidence that in research studies delirium and

its individual symptom presentations are often monitored on a repeat

basis to measure improvement in patients with delirium. Despite

these studies suggesting the importance of monitoring delirium re-

covery, delirium can still be under‐detected or under‐reported76 This
can result in patients being discharged without documented resolu-

tion of delirious symptoms77,78 Delirium documentation remains

inadequate, despite an increase in delirium mentioned in discharge

summaries.79 This may partly be due to a lack of consensus on how

delirium should be monitored on a repeat basis. The NICE23 stan-

dards recommend daily observations of a patient's behaviour to

identify fluctuations of delirium, however, no validated method for

repeated assessment exists. Guidelines on how delirium and symp-

tom domains should be measured for recovery may result in higher

quality delirium documentation as well as reduced risk of discharge

with active delirium.

Although the MMSE was the most frequently reported tool

across included studies, use of the MMSE is not recommended by

guidelines for assessment of delirium. In clinical practice, general

cognition in patients with delirium is measured more frequently by

the Montreal Cognitive Assessment (MoCA).31 This tool is recom-

mended for use as a measure of baseline cognition in patients with

delirium by the Scottish Intercollegiate Guidelines Network (SIGN),80

however, only one included study utilised the MoCA.68 Similarly, the

DRS‐R98 was widely used as a tool to assess neuropsychological

domains, which is also not recommended in national guidelines23,80

for use in acute clinical practice, possibly due to the long duration of

administration. Any method validated for assessment of delirium
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recovery should be appropriate for use in acute settings, which

require efficient and feasible administration at the bedside.

In clinical practice, cases of hyperactive delirium (characterised

by agitation, hypervigilance, etc.) are often prioritised over those of

hypoactive delirium (characterised by reduced arousal, apathy, etc.)

in detection.81,82 Hypoactive patients are at risk of being undiag-

nosed due to not engaging with cognitive testing and hence being

deemed ‘unable to assess’. Any favoured detection of hyperactive

over hypoactive delirium could present clinical issues for recovery, as

there may be less focus on care for hypoactive patients. As many

studies investigated change in level of arousal but few found

improvement, future studies should investigate how this symptom

domain fluctuates and improves over short, clinically applicable

timeframes.

4.4 | Implications for research and clinical practice

This review has identified an important gap in the field as none of the

delirium tools currently in use are specifically tailored to measuring

recovery. Future research should address this by focussing on repeat

assessments of delirium using delirium‐specific tools to track recov-

ery and validating methods for doing so. Research should also

investigate how different symptom domains change in the context of

delirium recovery, for instance, whether deficits persist in some

symptom domains even after recovery in others. This will be helpful

in identifying the symptom domains that are most useful in deter-

mining recovery from delirium.

To improve patient care and outcomes, there is a clear need

for validated and pragmatic assessments of delirium recovery. This

is essential to communicate details of care to the patient and their

relatives, to ensure fewer patient discharges with unresolved

delirium and to inform treatment. A recent international survey of

clinicians involved in delirium care found that the most used repeat

assessments measured a range of delirium features used including

level of arousal, inattention, motor disturbance and psychotic fea-

tures.83 Notably, delirium‐specific tools were reported to be used

by clinicians rather than tests of general cognition such as the

MMSE; this provides an interesting contrast to the research liter-

ature summarised in the present review. An existing, validated

screening tool with a short administration time, such as the 4AT,

may be a pragmatic choice for measuring recovery from delirium

via repeat assessments in an acute care setting. Validation studies

of this, and other tools, in clinical settings with relevant inclusion

criteria and data collection to minimise confounding variables, are

now required.

5 | CONCLUSIONS

This review identifies a clear gap in the field, highlighting the need for

further research on how symptom domains of delirium change in line

with recovery and consensus on assessment tools to monitor for

recovery. This also provides a rationale for validation of assessment

tools for delirium recovery to be pursued in future research.
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