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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 6,533 screened citations, we included 39 papers (reporting 32 studies), with 2,370 

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 domains of delirium. 

The methodological heterogeneity of studies was too high to draw firm conclusions on the 

effectiveness of assessment tools to measure delirium recovery. This highlights the need for 

standardised methods for assessing recovery from delirium. 

 

Keywords:  

Delirium recovery, delirium assessment, 4AT, neuropsychological domains, repeat assessment, 

longitudinal studies, functional recovery.  

 

Key points:  

1. 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. 

2. 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. 

3. 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. 

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

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

orientation etc.), psychosis and mood changes. It can be triggered by illness, infection, surgery or 

drugs1 and is prevalent in acute hospital settings, affecting ~25% of older hospitalised in-patients2. In 

addition to impairment in neuropsychological domains, delirium can also negatively impact functional 

ability3,4. It is associated with adverse long-term outcomes such as higher mortality and increased 

dementia risk1; outcomes of patients with persistent delirium are especially poor5.  

 

It is essential to assess for recovery from delirium to guide health professionals’ investigation and 

treatment of delirium, to give accurate 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 4AT6, 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 assessment tools of specific symptom domains exist, including tests of attention 

(e.g., Months of the Year Backwards9, Digit Span10, 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 

neuropsychological 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 focused on the assessment of delirium recovery. A 

previous systematic review focused 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 
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delirium (e.g., attention, arousal). As there is evidence to suggest that delirium is associated with 

functional decline16, we reviewed studies using repeated tests of functional ability, as well as 

neuropsychological domains, in tracking delirium recovery in adult patients in acute hospital settings. 

 

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/documents/PRISMA_2020_checklist.pdf).  

 

Protocol and registration 

The study protocol was prospectively registered with PROSPERO 

(https://www.crd.york.ac.uk/PROSPERO/ registration number CRD42021287331). 

 

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

baseline data from point of diagnosis of delirium or initial delirium assessment; (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 tremens, were excluded. Studies not written in English were also excluded.  
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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 

(Appendix 1). The keywords relating to delirium were chosen based on the search syntax published 

by the National Health and Clinical Excellence (NICE) guidance for delirium23. We searched the 

following databases: MEDLINE® (OVID), EMBASE (OVID), PsycINFO (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 

articles for further articles of potential relevance. Members of the European Delirium Association, 

Australasian Delirium Association and American Delirium Society were contacted for eligible 

studies. 

 

Study selection and data extraction 

Two reviewers (HM and EN) independently examined titles and abstracts for eligibility. Eligible 

studies underwent full text screening independently by both reviewers, resolving any disagreement by 

discussion with another reviewer (ZT). Data were extracted independently 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 interest 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 seven days from baseline (i.e., first 

assessment point at which all participants were delirium-positive). 

 

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 systematic review, e.g., 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 intervention 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: 
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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 unclear risk based on the modified RoBANS criteria (Appendix 2).  

 

Narrative data synthesis 

The possibility of conducting a meta-analysis was explored but ultimately 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. 

 

RESULTS 

 

Study selection 

The search yielded 6,533 papers. From the initial search, 285 were included for full-text screening 

based on the title and abstract. Fifty-seven papers were not available (authors were contacted where 

possible) or not published (conference abstracts only, protocols, 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. 

 

[INSERT FIGURE 1] 

 

Study characteristics 

A total of 3,434 participants were included in the review population (N range = 10-269, median = 88), 

of which 2,370 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 
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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.  

 

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 studies), and the Karnofsky Performance Scale (KPS)26,27 (5/32 

studies) measuring functional impairment. 

 

Only four assessments used were delirium-specific: the DRS-R9818, the Cognitive Test for Delirium 

(CTD)28, The Edinburgh Delirium Test Box (EDTB)29 and the DelApp30, 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 e.g., 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 specific to 

delirium which assessed individual symptom domains in the context of delirium recovery, e.g., 

Montreal Cognitive Assessment (MoCA)31, Clock Drawing Test32, Digit Span Task10, Cognitive 

Estimation Task33, Modified Barthel Index (MBI)34, etc. (Table 2).  

 

[INSERT TABLES 1-3]  

 

Summary of neuropsychological and functional symptom domains 

Included studies assessed a total of 15 neuropsychological or functional symptom domains, including 

general cognition, attention, level of arousal, psychotic symptoms (e.g., hallucinations and delusions), 

functional ability, depression and anxiety, and the additional individual 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 

MMSE14, and level of arousal (10/32 studies) and attention (9/32 studies), both primarily measured 

using the DRS-R9818.  

 

Longitudinal change in neuropsychological and functional symptom domains 

A total of 27 papers analysed longitudinal change in neuropsychological domains or functional ability 

in participants with delirium, whilst 12 papers solely analysed group differences in deficits in 

symptom domains e.g., attention in dementia vs non-dementia groups. The results of the individual 
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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 seven 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 

papers), 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 analysed 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. 

 

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 improvement35-46. Of the two papers (two 

studies) that analysed longitudinal change but found no significant results47,48, one had a small sample 

size (N = 14)47 and the other did not report the proportion of the sample who had a dementia 

diagnosis48. Two studies reported longitudinal change in general cognition beyond the seven-day 

timeframe49,50. Most studies analysing longitudinal change used the MMSE (12/14)35,42,48,50. Five 

papers (five studies) reported solely group differences but not change over time, comparing delirious 

and non-delirious groups51,52, dementia vs non-dementia groups53, delirium subtypes (i.e., full-

syndromal/subsyndromal delirium and resolving/persistent delirium)54 or treatment and control groups 

for drug interventions55. 

 

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 performance. 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 differences in functional performance. 
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Attention  

Five papers (five studies)35,41,50,62,63 analysed whether attention changed over time. Of those five 

studies, three reported improvements35,62,63. Although the remaining two studies did investigate 

longitudinal change for performance on attention tasks, they did not report analyses conducted on 

scores within the seven-day timeframe41,50. 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 deficits, comparing 

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

delirious patients or between delirium subtypes (e.g., full syndromal vs subsyndromal)29,30,54.  

 

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 

arousal63,64, whilst one study found no improvement62. 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 seven-day timeframe. Three studies investigated 

group differences in arousal, comparing the effectiveness of drug interventions or performance 

between delirium subtypes54,66,67. 

 

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 time39,43,44,63. The remaining paper62 found 

no effects for improvement on DRS-R98 items ‘hallucinations’ or ‘delusions’ within the seven-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 between delirium subtypes; longitudinal change in 

scores were presented solely in graph format. 

 

[INSERT FIGURE 2] 

 

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 
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papers presented a low risk in selection of participants as they clearly stated broad participant 

eligibility criteria, except two papers which presented an unclear risk45,47. All other criteria presented 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 collected25,35,38,42,55,56,58,59,62,63,66,68,69. Only 10 papers were low risk in blinding of outcome 

measures5,20,44,46,48,51,55,66,67,70, 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 protocol5,29,30,43,45,46,48,55,61,65,67,68. The highest RoB was found regarding confounding 

variables; only five papers 29,39,45,54,57,61 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, i.e., 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.  

 

 

DISCUSSION 

 

This systematic review comprehensively outlines the assessment tools currently used in research 

settings to measure change in neuropsychological 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 standardised method for measuring change in delirium symptoms over repeat 

assessments. 

 

Evaluation of main findings  

Assessment tools  

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

domains. The domain most investigated in the included studies was general cognition, mostly 

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

 

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. 
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Despite most studies reporting an improvement in general cognition, two studies investigating change 

in general cognition found no improvement in reported deficits over time47,48. 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 study40. 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 cognition710and this is directly related 

to poorer functional ability over time72. 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 improvement ≤7 days63,64. 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 disturbance’ 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 study did not find a change62, which may again be due to the 

limitations 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 measurement 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 change75. 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 developed, such distress.  
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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 strategies, 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 symptom 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 symptom 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, i.e., 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 e.g., aripiprazole, haloperidol25,56-60. This may have affected the recovery trajectories 

of symptom domains, e.g., functional recovery in the Boettger et al. study25,56-60. 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 settings 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 guidelines23.  
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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 recovery, delirium can still be 

under-detected or under-reported76 This can result in patients being discharged without documented 

resolution of delirious symptoms77,78 Delirium documentation remains inadequate, despite an increase 

in delirium mentioned in discharge summaries79. This may partly be due to a lack of consensus on 

how delirium should be monitored on a repeat basis. The NICE23 standards 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 symptom 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 recommended 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 

MoCA68. 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 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 

detection81,82. Hypoactive patients are at risk of being undiagnosed 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.  

 

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 focusing on 

repeat assessments of delirium using delirium-specific tools to track recovery and validating methods 
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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 

determining 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 features83. 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 literature 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.  

 

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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Table 1: Descriptive characteristics of included studies 

Study ID Study design Setting Delirium Dementia (% 
of sample with 
delirium) 

Mean age 
(SD) 

Sex 
(female, 
male) 

Delirium 
diagnostic 
tool 

Repeat 
assessment tool 

Symptom 
domains 

Number 
of assess-
ments 

GENERAL COGNITION (and other domains inc. functional ability, psychotic symptoms, etc.) 

Bellelli et 
al (2011) 

Prospective 
case-
controlled 
study  

Rehabilitation 
and aged care 
facility 

30 15 (50%) 81.4 (6.2) 43, 17  CAM TCT, Tinetti 
Scale, Clock 
Drawing Test, 
Digit Span Task, 
Cognitive 
Estimation Test, 
Verbal 
Abstraction task  

General 
cognition, 
functional 
ability 

2 

Breitbart 
et al 
(1996) 

Randomised 
comparison 
trial 

Hospital 30 Not reported 39.2 (SD 
not 
reported) 

7, 23  DSM-3-R 
and DRS-
R98 

MMSE  General 
cognition  

3 

Chong et 
al (2015)† 

Prospective 
cohort study  

Geriatric 
monitoring 
unit 

234 174 (74.4%) 84.1 (7.4) 132, 102  CAM MMSE and DRS-
R98 

General 
cognition, 
DRS-R98 
cognitive sub-
score  

5 

Cole et al 
(1994) 

Randomised 
controlled trial 

Primary acute 
care hospital 

88 22 (25.0%) 86.1 (SD 
not 
reported) 

57, 31 DSM-3-R SPMSQ and 
CGBRS  

General 
cognition, 
Abnormal 
behaviour/AD
Ls 

2 

Deschodt 
et al 
(2012) 

Non-
randomised 
(parallel 
group) 
controlled trial  

Hospital 
(trauma) 

40 34 (19.9%)¶ 80.8 (SD 
not 
reported)§ 

109, 62¶ CAM and 
Delirium 
Index  

MMSE  General 
cognition 

3 

Gagnon et 
al (2005) 

Prospective 
clinical case-
control study 

Hospital, 
palliative care 
unit 

14 Not reported 41-80 
(mean and 
SD not 
reported) 

5, 9 DSM-4 MMSE General 
cognition 

3 
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Kishi et al 
(2012) 

Prospective 
study repeated 
measures 

Hospital 
(psychiatric 
service) 

29 0 68.9 (SD 
not 
reported) 

9, 20  DSM-4-TR 
and DRS-
R98 

MMSE and DRS-
R98  

General 
cognition, 
DRS-R98 sub-
items  

2 

Lam et al 
(2014)† 

Prospective 
observational 
study 

Hospital, 
geriatric 
monitoring 
unit 

234 174 (74.4%) 84.1 (7.4) 132, 102 CAM MMSE, Modified 
Barthel Index  

General 
cognition, 
functional 
ability 

4 

Leonard et 
al (2013) ‡ 

Prospective 
observational 
study 

Hospice, 
palliative care 
unit 

100 27 (27.0%) 70.2 (10.5) 49, 51 DSM-4 and 
CAM  

CTD and DRS-
R98 

General 
cognition, 
DRS-R98 sub-
items  

2 

Lingehall 
et al 
(2017) 

Prospective 
cohort study  

Hospital 
(cardiothoraci
c) 

64 0 76.5 (SD 
not 
reported)¶ 

35, 79¶ DSM-4-TR   MMSE General 
cognition 

2 

Lou et al 
(2003) 

Prospective 
cohort study  

Hospital 
(acute) 

41 Not reported 73.9 (6.5)¶ 52, 54¶ DSM-4 MMSE General 
cognition, 
MMSE sub-
items 

3 

Lowery et 
al (2008) 

Prospective 
cohort study  

Hospital, 
orthopaedic 
surgery 

14 0 76.5 (4.5)¶ 53, 41¶ CAM MMSE General 
cognition 

3 

Maneeton 
et al 
(2013) 

Randomised 
controlled trial 

Hospital, 
tertiary care 
setting 

52 Not reported 56.8 (11.8) 17, 35 DSM-4-TR 
and CAM 

DRS-R98  General 
cognition 
(DRS-R98 
cognitive sub-
score) 

8 
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Meagher et 
al (2012) ‡ 

Prospective 
observational 
study 

Palliative care 100 27 (27.0%) 70.2 (10.5) 49, 51 DSM-4 and 
CAM  

DRS-R98 and 
CTD 

General 
cognition, 
DRS-R98 sub-
items 

2 

Milisen et 
al (2001) 

Prospective 
before-after 
design 
(sequential) 
study 

Emergency 
room and 
traumatologic-
al units, 
academic 
medical centre 

26 18 (15.0%) ¶ 80 (median 
control), 
82 (median 
interventio
n) (mean 
and SD not 
reported) 

97, 23¶ CAM MMSE General 
cognition 

3 

Mittal et al 
(2004) 

Prospective 
case-
controlled 
clinical study  

Hospital 
(general 
medical/surgi-
cal) 

10 0 64.7 (4.8) 2, 8 CAM, DSM-
4 and DRS-
R98 

CTD and KPS General 
cognition and 
functional 
ability 

6 

Parellada 
et al 
(2004) 

Prospective 
observational 
study 

Hospital 64 Not reported 67.3 (11.4) 24, 40 DSM-4 MMSE and 
PANSS-P 

General 
cognition, 
Psychotic 
symptoms  

8 

Pintor et al 
(2009) 

Prospective 
clinical study 

Tertiary care, 
general 
hospital 

31 0 73 (15.7) ¶ 19, 21¶ DSM-4 MMSE and 
PANSS-P 

General 
cognition, 
Psychotic 
symptoms 

7 

Saczynski 
et al 
(2012)  

Prospective 
observational 
study (cohort) 

Hospital 103 Not reported 75 (6.5) 30, 73 CAM   MMSE, digit span 
test 

General 
cognition, 
attention  

2 

Tahir et al 
(2010) 

Randomised 
controlled trial 

Hospital 
(medical, 

42 0 84.2 (8.3) 30, 12 DSM-4 and 
DRS-R98 

MMSE and DRS-
R98 

General 
cognition, 
DRS-R98 

5 
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surgical and 
orthopaedics) 

cognitive sub-
score 

William et 
al (2017) 

Prospective 
observational 
study 

Hospital 
(acute) 

58 86 (43.4%) ¶ 80.6 (6.8)  92, 106¶ DRS-R98 MOCA  General 
cognition  

2 

Yoon et al 
(2013) 

Prospective 
clinical study 

Hospital, 
tertiary care 
setting 

80 0 71.8 (11.5) 44, 36 DSM-4-TR MMSE and DRS-
R98 

General 
cognition, 
DRS-R98 
cognitive sub-
score 

4 

INDIVIDUAL NEUROPSYCHOLOGICAL DOMAINS 

Green et al 
(2017) 

Prospective 
case-
controlled 
study  

Hospital 
(ICU) 

15 0 65 (SD not 
reported) 

Not 
reported  

CAM-ICU EDTB-ICU and 
RASS  

Attention, 
arousal/agitati
on  

5 

Hui et al 
(2017) 

Randomised 
controlled trial 

Acute 
palliative care 
unit 

58 0 65.0 (SD 
not 
reported) 

26, 32  DSM-4-TR   RASS Arousal/agitati
on 

10 

Kim et al 
(2018) 

Prospective 
cohort study  

Hospital 224 0 69.3 (10.6) 68, 156 DSM-4 and 
CAM  

RASS and 
NUDESC  

Arousal/agitati
on, NUDESC 
sub-items  

3 

Lagarto et 
al (2020) 

Prospective 
cohort study  

Hospital 
(geriatrics) 

227 82 (36.1%) 81.0 (7.9) 0, 269 CAM RASS   Arousal/agitati
on   

4 

Liu et al 
(2018) 

Randomised 
controlled trial 

Hospital 
(acute) 

100 Not reported 31.0 (SD 
not 
reported) 

46, 54 CAM-ICU SAS Arousal/agitati
on   

5 

Maneewon
g et al 
(2017)  

Prospective 
cohort study  

Hospital 
(neuro-
surgical) 

        25# Not reported 38.9 (15.5) 4, 21 DSM-5  DRS-R98   DRS-R98 sub-
items 

4 

Matsuda et 
al (2016) 

Retrospective 
cohort study - 
chart review 

Hospital 
(acute) 

15 0 64.1 (9.5) 2, 13 DSM-4-TR DRS-R98   DRS-R98 sub-
items 

2 
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Mercadant
e et al 
(2019) 

Prospective 
cohort 
observational 
study 

Acute 
supportive/pall
iative care unit 

         
75†† 

Not reported 68.8 (11.1) 24, 62¶ MDAS ESAS  ESAS sub-
items  

2 

Tang et al 
(2018) 

Prospective 
case-control 
study 

Hospital 
(ICU) 

21 0 61.0 
(median) 
(mean and 
SD not 
reported) 

8, 13 CAM-ICU DelApp-ICU Attention 4 

Yang et al 
(2012) 

Randomised 
controlled trial 

Hospital 
(acute) 

36 Not reported 69.8 (SD 
not 
reported) 

13, 23  DSM-4   DRS-R98   DRS-R98 sub-
items 

6 

FUNCTIONAL ABILITY  
Boettger et 
al (2011) § 

Prospective 
cohort study  

Cancer centre, 
psychiatry 
service 

21 5 (23.8%) 69.6 (11.9) 11, 10 MDAS KPS Functional 
ability  

3 

Boettger et 
al (2011) § 

Prospective 
cohort study  

Cancer centre, 
psychiatry 
service 

42 Not reported 69.6 (11.9) Not 
reported  

DSM-4-TR 
and MDAS 

KPS  Functional 
ability 

3 

Boettger et 
al (2011) § 

Secondary 
analysis of 
prospective 
cohort study 

Cancer centre, 
psychiatry 
service 

111 22 (19.8%) 23-89 
(mean and 
SD not 
reported) 

46, 65 DSM-4-TR 
and MDAS 

KPS Functional 
ability 

3 

Boettger et 
al (2014) §  

Prospective 
cohort study  

Cancer centre, 
psychiatry 
service 

111 22 (19.8%) 23-89 
(mean and 
SD not 
reported) 

46, 65 DSM-4-TR 
and MDAS 

KPS  Functional 
ability 

3 

Boettger et 
al (2014) § 

Prospective 
cohort study 

Cancer centre, 
psychiatry 
service  

111 22 (19.8%) 23-89 
(mean and 
SD not 
reported) 

46, 65 DSM-4-TR 
and MDAS 

KPS Functional 
ability 

3 

Boettger et 
al (2015) § 

Secondary 
analysis of 
prospective 
cohort study 

Cancer centre, 
psychiatry 
service 

111 22 (19.8%) 23-89 
(mean and 
SD not 
reported) 

46, 65  DSM-4-TR 
and MDAS 

KPS  Functional 
ability  

3 
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Flaherty et 
al (2010) 

Retrospective 
observational 
study - chart 
review 

Hospital 
(geriatrics) 

44 Not reported 85.3 (5.7) 30, 14  CAM   Assessment of 
ADL (not specific 
tool) 

Functional 
ability (ADLs) 

2 

† Lam et al, 2014 and Chong et al, 2015 reporting same study ‡ Meagher et al 2012 and Leonard et al 2013 reporting same study § Boettger et al 2011, 2011, 
2011, 2014 reporting same study ¶ data for total sample (delirious and non-delirious participants) #18/25 included in results †† 86 delirious participants, only 
75 followed for repeat assessment. 
DRS-R98 = Delirium Rating Scale; CTD = Cognitive Test for Delirium; EDTB-ICU = Edinburgh Delirium Test Box; MMSE = Mini Mental State 
Examination; MoCA = Montreal Cognitive Assessment; SPMSQ = Short Portable Mental Status Questionnaire; KPS = Karnofsky Scale of Performance 
Status; TCT = Trunk Control Test; PANSS-P = Positive and Negative Syndrome Scale; NUDESC = Nursing Delirium Screening Scale; SAS = Sedation 
Agitation Scale; ESAS = The Edmonton Symptom Assessment Scale; CGBRS = Crichton Geriatric Behavioural Rating Scale. 
 
Location in manuscript: following Results section ‘assessment tools’. 
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Table 2: Assessment tools used in included studies 

Repeat assessment tool Specific domains Range of scores 
No. studies that used 
assessment   

Cut-off for 
delirium † 

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 
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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 

† Cut-off scores for delirium based on original validation studies, may vary across included studies. 
 
Location in manuscript: following Results section ‘assessment tools’. 
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Table 3: Table of findings 

Study ID 
Mean scores (baseline - 
last assessment) Key findings  Significance 

Statistics 
(change over 
time) Conclusion of study 

Longitudinal 
change/group differences 

Bellelli et 
al (2011) 

TCT: 31.40 - 65.95 
Tinetti: 5.45 - 12.0 
CDT: 0.8 - 1.95 
DST: 2.7 - 1.10 
CET: 1.30 - 2.00 
VA: 0.65 - 1.65            

Significant improvement in 
motor performance over 
time 

All domains (apart from 
CDT (DSD)): p < .05                         
CDT (DSD): p = .60 Paired t-test  

Patients with delirium and DSD exhibited 
a pattern of fluctuating motor 
performance and general cognition 
related to the onset and end of delirium.  

Longitudinal change 
and group differences 

Boettger 
et al 
(2011) KPS: 28.10 - 41.00 

Significant improvement in 
KPS score over time  KPS: x² = 20.11, p < .001 Friedman test  

Delirious patients treated with 
aripiprazole showed improved functional 
ability over time. Longitudinal change 

Boettger 
et al 
(2011) KPS: 25.25 - 36.45 

Significant improvement in 
KPS scores over time for 
both groups. No significant 
difference in KPS scores 
between groups  

KPS (aripiprazole group): 
x² = 20.11, p < .001 
KPS (haloperidol group): 
x² = 20.83, p < .001  Friedman test  

No difference in efficacy between 
aripiprazole and haloperidol in the 
improvement of delirium symptoms.  

Longitudinal change 
and group differences 

Boettger 
et al 
(2011) KPS: 23.75 - 31.65 

Significant improvement in 
KPS scores over time for 
both groups. No significant 
difference in KPS scores 
between groups  

KPS (delirium and 
dementia): x² = 17.54, p < 
.001 
KPS (delirium) = x² = 
76.56, p < .001  Friedman test  

The response to antipsychotic treatment 
did not differ between delirium sub-types.  

Longitudinal change 
and group differences 

Boettger 
et al 
(2014)  KPS: 24.00 - 33.00 

Significant improvement in 
KPS score over time  

KPS (hypoactive): x² = 
36.36, p < .001 
KPS (hyperactive): x² = 
57.65, p < .001 Friedman test  

Patients showed an improvement in 
functional ability with antipsychotic 
treatment, though DSD patients showed 
lower response rates. 

Longitudinal change 
and group differences 

Boettger 
et al 
(2014)  KPS: 24.1 - 33.0 

Significant improvement in 
KPS score over time  KPS: F = 80.5, p < .001 ANOVA  

Delirium had an acute impact on the level 
of functioning which was reversible with 
appropriate management of delirium.  

Longitudinal change 
and group differences 
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Boettger 
et al 
(2015) KPS: 23.67 - 31.2  

Significant improvement in 
KPS score over time, for 
those with persistent 
delirium, resolved delirium 
at T2 and resolved delirium 
at T3 KPS: p < .015  Friedman test 

Advanced age, dementia, brain cancer, 
terminal illness, infection and delirium 
severity were associated with prolonged 
and refractory course of delirium and 
lower functional status at 1 week of 
antipsychotics. 

Longitudinal change 
and group differences 

Breitbart 
et al 
(1996) MMSE: 13.18 - 14.59 

Significant improvement in 
MMSE scores over time 
only for chlorpromazine 
group 

MMSE (chlorpromazine): 
p < .04 
MMSE (haloperidol and 
lorazepam): p > .05                     ANOVA  

Early intervention with neuroleptic agents 
(chlorpromazine) in low doses may be 
useful in managing delirium in AIDS 
patients, but lorazepam led to increased 
cognitive impairment. Longitudinal change 

Chong et 
al (2015) Graph only 

Significant improvement in 
CMMSE scores over time  

CMMSE: p < .001 †  
 

Wilcoxon 
Signed Ranks 
test 

There was a slower cognitive symptom 
recovery in patients with delirium 
superimposed on dementia, suggesting a 
cognitive reserve play role in delirium 
development and recovery.  Longitudinal change 

Cole et al 
(1994) 

SPMSQ: 8.20 - 8.00                     
CGBRS: 32.00 - 29.30 

Significant improvement in 
SPMSQ scores, but not 
CGBRS, between groups 
over time.  

SPMSQ: F = 2.47, p < .05  
CGBRS: F = 2.30, p = .06 

Multivariate 
analysis of 
variance 

The beneficial effects of a geriatric 
service for detection and intervention in 
cases of delirium were small.  Group differences 

Deschodt 
et al 
(2012) MMSE: 4.32 - 4.96 

Significant difference in 
MMSE scores between 
delirious group and non-
delirious group. MMSE: p = .04 

Marginal linear 
model  

The IGCT intervention reduced the 
incidence of adverse outcomes and 
geriatric consultation had no effect on the 
severity or duration of delirium episode, 
although more control than intervention 
participants had cognitive decline.  Group differences 

Flaherty 
et al 
(2010) ADL: 4.10 - 6.10 

Significant improvement in 
ADLs over time 
(multivariate analyses 
controlled for covariates 
such as age etc. for ADL 
interaction effect) ADL: p < .001  

Mixed model 
analysis of 
variance  

ACE unit with a delirium room may 
improve ADL function from admission to 
discharge, as shown by a significant 
interaction effect for delirious patients. 

Longitudinal change 
and group differences 
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Gagnon 
et al 
(2005) MMSE: 20.90 - 27.80 

Significant improvement in 
MMSE scores over time  MMSE: p < .05 

Matched, 
paired 
Wilcoxon 
signed rank test 

Patients showed improvement in 
alertness, psychomotor retardation and 
slurred speech and general cognition with 
methylphenidate treatment.  Longitudinal change 

Green et 
al (2017) Graph only 

Significant difference in 
EDTB-ICU scores between 
delirious and non-delirious 
patients at assessments 1-3 EDTB-ICU: p < .001  

ROC analyses 
and linear 
effects model  

EDTB-ICU performance was associated 
with delirium status and has the potential 
to track attentional deficits in delirious 
patients over time.  Group differences 

Hui et al 
(2017) Graph only 

Significant difference in 
RASS scores between 
treatment group and control 
group  RASS: p < .001 

Wilcoxon rank 
sum test  

Treatment of lorazepam and haloperidol 
combined resulted in a significant 
reduction of agitation at 8 hours in 
delirious patients.  Group differences 

Kim et al 
(2018) 

RASS: 1.41 - 0.54 
NuDESC: 4.07 - 2.98 

Significant differences in 
scores over time in all four 
subtype groups (hyperactive 
sample largest - reported 
here) 

RASS: F = 9.66, p < .001 
NuDESC: F = 5.11, p < 
.001 ‡  
 

Paired t-test (in 
each subtype 
group) 

Symptom fluctuation was a core feature 
of delirium and patterns of fluctuation 
within domains differed among subtypes.   

Longitudinal change 
and group differences 

Kishi et al 
(2012) 

MMSE: 17.20 - 18.80 
DRS item 1: 2.0 - 1.5 
DRS item 2: 1.8 - 0.9 
DRS item 3: 1.6 - 0.8 
DRS item 4: 1.5 - 0.8 
DRS item 5: 1.3 - 0.9 
DRS item 6: 1.5 - 1.3 
DRS item 7: 1.2 - 0.7 
DRS item 8:  1.1 - 1.2 
DRS item 9: 1.3 - 1.0 
DRS item 10: 1.8 - 1.3 
DRS item 11: 1.9 - 1.4 
DRS item 12: 1.7 - 1.6 
DRS item 13:  1.1 - 1.0 

Significant improvement in 
DRS-R98 scores (except 
thought processes, motor 
retardation, LTM and 
visuospatial ability) and 
MMSE score over time 

DRS: all sig (p ≤ .04) 
except thought processes 
(p = .08), motor 
retardation (p = .60) and 
LTM (p = .66) and 
visuospatial (.74) 
MMSE: p = .051 

Paired t-test 
and regression 
analysis 

Risperidone is effective in treatment of 
delirium in advanced cancer patients: 
most DRS-R98 scores significantly 
improved and MMSE had a trend toward 
a significant improvement.  Longitudinal change 
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Lagarto 
et al 
(2020) Graph only 

No analyses of change in 
RASS scores over time. 

No specific analyses of 
assessments <7 days 

T-test and 
Mann-Whitney 
test  

Patients with dementia particularly prone 
to manifest with acute changes in mental 
status, including delirium and moderate-
severe sedation.  Group differences 

Lam et al 
(2014) 

C-MMSE: 5.72 - 9.16  
MBI: 28.79 - 47.97 

Significant improvement in 
MMSE score over time. 
Change in Modified Barthel 
Index score not significant.  

MMSE: p < .001 
MBI: p = .28 

Pearson chi-
square, Mann 
Whitney U test 
and 
independent-
sample t-test  

Patient with residual subsyndromal 
delirium had prolonged recovery 
trajectory of delirium.  

Longitudinal change 
and group differences 

Leonard 
et al 
(2013) 

DRS item 1: 1.6 - 1.7 
DRS item 2: 1.0 - 0.8 
DRS item 3: 0.5 - 0.4 
DRS item 4: 0.8 - 0.8 
DRS item 5: 1.1 - 1.0 
DRS item 6: 1.4 - 1.4 
DRS item 7: 1.0 - 0.8 
DRS item 8: 1.0 - 1.1 
DRS item 9: 1.3 - 1.3 
DRS item 10: 2.0 - 2.0 
DRS item 11: 1.6 - 1.6 
DRS item 12: 1.2 - 1.3 
DRS item 13: 1.9 - 1.9 
DRS item 14: 1.8 - 1.5 
DRS item 15: 1.1 - 0.9 
DRS item 16: 1.6 - 1.6* 

No specific analyses of 
change from T1 to T2 
(within 7-day timeframe). 
Interaction of individual 
symptoms with time did not 
have significant effects.  

No specific analyses of 
assessments <7 days 

Linear mixed 
effects model 

Attention is disproportionately and 
consistently impaired throughout delirium 
episodes, all symptoms significantly 
contributed to DRS-R98 scores over time.  Longitudinal change 

Lingehall 
et al 
(2017) Graph only 

No specific analyses of 
change from baseline to T2 
or T3 (within 7-day 
timeframe). 

No specific analyses of 
assessments <7 days 

Independent 
samples t-test, 
Generalised 
estimating 
equations, 
univariate 
logistic 
regression 
analyses and 
multivariate 
models 

Older patients with reduced pre-operative 
cognitive functions and those who 
develop delirium are at risk of dementia 
development during 5 years after cardiac 
surgery.  Group differences 
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Liu et al 
(2018) Graph only 

No analyses of change in 
SAS scores. SAS scores 
significantly higher in group 
D (DEX at loading dose for 
10 mins then pumped for 
maintenance) than other 
groups.  SAS: p < .05  

Independent 
samples t-test, 
ANOVA and 
chi-square 
(group 
differences) 

DEX and sufentanil decrease incidence of 
post-operative delirium. Group differences 

Lou et al 
(2003) 

MMSE: 22.13 - 20.88 
Orientation time: 3.08 - 
2.43 
Orientation place: 4.30 - 
3.95 
Registration: 2.93 - 2.90 
Language: 7.49 - 7.35 
Recall: 2.28 - 2.43 
Calculation: 3.60 - 3.52 
Visual construction: 
0.69 - 0.60 

Significant improvement in 
MMSE scores over time  MMSE: p < .01 

Repeated 
measures 
ANOVA  

Participants with delirium had 
significantly lower MMSE scores and all 
sub-items than non-delirious participants 
in every stage.  

Longitudinal change 
and group differences 

Lowery et 
al (2008) MMSE: 21.89 -22.63 

No significant change in 
MMSE over time  

MMSE: F = 1.86, p = 
0.178 

Repeated 
measures 
ANOVA  

Attention and fluctuating cognition may 
offer excellent discriminative utility for 
delirium, future studies could benefit 
from the application of 
neuropsychological measures.  

Longitudinal change 
and group differences 

Maneeton 
et al 
(2013) Graph only 

No significant change in 
DRS-R98 cognitive sub-
score over time 

DRS-R98 cognitive sub-
score: p = .89 

Mixed model 
for repeated 
measurements 
(MMRM)  

Low doses for both quetiapine and 
haloperidol are equally effective and safe 
for the management of behavioural 
disturbance in delirious patients, given 
together with environmental 
manipulation.  

Longitudinal change 
and group differences 
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Maneewo
ng et al 
(2017)  Graph only 

Significant improvement in 
DRS-R98 sub-items 
(orientation, attention, 
visuospatial ability, lability 
of affect, motor agitation) 
over time  

Orientation: x² = 11.02, p 
= .01 
Attention: x² = 10.16, p = 
.02 
Visuospatial ability: x² = 
14.91, p < .01 
Lability of affect: x² = 
13.71, p < .01 
Motor agitation: x² = 
12.73, p < .01 Friedman test 

Most symptoms of the DRS-R98 were 
prominent within the first day of TBI with 
delirium, symptoms that rapidly resolved 
included orientation, attention, 
visuospatial ability, lability of affect and 
motor agitation.  

Longitudinal change 
and group differences 

Matsuda 
et al 
(2016) 

DRS item 1: 2.30 - 1.30 
DRS item 2: 1.70 - 1.20 
DRS item 3: 2.20 - 0.40  
DRS item 4: 2.30 - 0.90 
DRS item 5: 1.90 - 1.10 
DRS item 6: 2.10 - 0.50 
DRS item 7: 2.50 - 0.50 
DRS item 8: 0.90 - 1.10  
DRS item 9: 2.00 - 1.30 
DRS item 10: 2.30 -1.30 
DRS item 11: 1.80 -1.50 
DRS item 12: 1.50 -1.10 
DRS item 13: 1.90 -
1.10* 

Significant improvement in 
DRS-R98 sub-items (except 
for motor retardation, short-
term memory and long-term 
memory disturbance) over 
time  

All sig (p ≤ .01) 
except motor 
retardation (p = 0.50), 
STM (p = 0.33) and 
LTM (p = 0.11) 

 

Paired t-test 
and regression 
analysis 

Risperidone monotherapy is effective for 
treating delirium in patients with 
advanced cancer, in treating specific 
symptoms, except motor retardation, 
short-term memory disturbance, long-
term memory disturbance. 

Longitudinal change 
and group differences 
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Meagher 
et al 
(2012) Graph only 

Significant predictor 
variables for persistent 
delirium were orientation, 
memory, delusions, motor 
agitation, inattention and 
thought process 
abnormalities. 

CTD: p values ≤ .030 
DRS-R98 items: p values 
≤ .038 

Generalised 
estimating 
equations 
(GEE) method 
for longitudinal 
data for 
patterns in 
items from 
DSM/CTD. 

Disturbance of attention and disturbed 
thinking were dominant elements 
throughout the course of delirium, 
particularly of persistent full syndromal 
delirium.  Group differences 

Mercada-
nte et al 
(2019) 

Depression: 3.80 - 2.60 
(not recovered) and 3.80 
- 1.30 (recovered) 
Drowsiness:  3.90 - 3.40 
(not recovered) and 4.00 
- 2.60 (recovered) 
Anxiety: 3.80 - 1.70 
(recovered) and 3.20 - 
2.50 (not recovered) 

Significant reduction in 
depression over time (non-
recovered patients) and 
significant reduction in 
depression and anxiety over 
time (recovered patients). 
No significant change in 
drowsiness over time.  

Depression: p = .001 
(recovered); p = .017 (not 
recovered) 
Drowsiness: p = .071 
(recovered); p = .343 (not 
recovered) 
Anxiety: p = .001 
(recovered); p = .112 (not 
recovered)  

Paired samples 
t-test 

Patients admitted to APCSU with 
delirium reported higher distress in pain 
and depression. Patients who 
subsequently developed delirium after a 
week presented an even higher expression 
of multiple symptoms.  

Longitudinal change 
and group differences 

Milisen et 
al (2001) 

MMSE: 14.30 - 13.60 
(intervention group) and 
7.00 - 8.90 (non-
intervention group) 

Significant improvement in 
memory and cognitive 
functioning over time; no 
significant difference 
between groups 

No specific analyses of 
assessments <7 days 

Linear mixed 
model  

An integrated geriatric care model for 
delirium regarding severity and duration 
of the psychiatric symptoms benefitted 
older hip fracture patients, with a 
significant improvement in general 
cognition in all groups.  

Longitudinal change 
and group differences 

Mittal et 
al (2004) 

CTD: 7.10 - 16.90 
KSPS: 32.00 - 45.50 

Significant improvement in 
CTD scores and KSPS 
scores over time  

CTD: p = .0078 
KSPS: p = .044 

Paired t-test, F-
test, chi-square 

Risperidone is an effective and safe 
alternative to conventional antipsychotics 
in the treatment of delirium, particularly 
in improving general cognition and 
functional ability. Longitudinal change 

Parellada 
et al 
(2004) 

MMSE: 13.13 - 26.38     
PANSS-P: 21.50 - 10.14 

Significant improvement in 
MMSE scores and PANSS-P 
scores over time  

MMSE and PANSS-P: p < 
.001 

Wilcoxon test 
and Friedman 
test 

Symptoms of delirium in medically 
hospitalised patients may be treated in 
medical settings efficaciously and safely 
using risperidone at low doses.  Longitudinal change 
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Pintor et 
al (2009) 

MMSE: 17.03 - 24.06       
PANSS-P: 4.57 - 9.35 

Significant improvement in 
MMSE scores and PANSS-P 
scores over time  

MMSE: F= 96.56, p < 
0.001                    PANSS-
P: F = 144.83, p < 0.001      MANOVA  

Low doses of amisulpride may improve 
delirium symptoms in medical and 
surgical patients.  Longitudinal change 

Saczynski 
et al 
(2012)  MMSE: 18.10 - 23.30 

Significant improvement in 
MMSE scores from delirium 
diagnosis to repeat 
assessment 

MMSE: p < .001 § 
 

Hierarchical 
linear 
regression 
model 

Postoperative development of delirium is 
a risk factor for decline in cognitive 
function and a prolonged period of 
impairment after surgery. Longitudinal change 

Tahir et 
al (2010) 

DRS-R98 cog: 8.88 - 
6.11 
MMSE: 11.83 - 16.55 

Significant difference in 
DRS-R98 cognitive score 
but not in MMSE score 
between treatment and 
control group  

DRS-R98 cog: p < .001 
MMSE: p = .197 

Non-linear 
mixed effects 
model (group 
differences) 

Quetiapine appeared to be well tolerated 
treatment for delirium with no evidence 
of significant adverse effects.  Group differences 

Tang et al 
(2018) 

DA-ICU: 0.50 - 0.50 
(medians) 

Significant difference in 
DelApp-ICU score between 
delirious and non-delirious 
group DA-ICU: p < .001 

Mann-Whitney 
U test, Chi-
square test 
(group 
differences) 

The DelApp-ICU shows promise as an 
objective tool to assist detection of 
delirium, the diagnosis of delirium was 
associated with a decrease in DelApp-
ICU score. Group differences 

William et 
al (2017) MoCA: 2.85 - 3.12 

Higher MoCA scores were 
independent predictors for 
delirium recovery MoCA: p = .026 

Generalised 
estimating 
equations 
models (GEE) 

BDNF levels could be a marker of 
delirium recovery, suggesting recovery 
may be predicted based on biological 
factors as well as higher MOCA scores. Group differences 

Yang et al 
(2012) Graph only 

Mean DRS-R98 scores 
decreased (i.e., improved) 
and significant time-by-
treatment group interaction 
for DRS scores 

DRS-R98: F = 2.87, p = 
.025 

Repeated 
measures 
ANCOVA  

Adjuvant bright light therapy with 
risperidone might be useful for improving 
delirium and sleep-wake cycle 
disturbance.  Group differences 
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Yoon et al 
(2013) 

MMSE: 15.10 - 22.80 
DRS-R98 cog: 8.14 - 
3.94 

Significant improvement in 
MMSE score and DRS-R98 
cognitive sub-score over 
time 

MMSE and DRS-R98 
cog: p < .001 (within-
groups); p > .565 
(between-groups) 

Linear mixed 
model  

Risperidone, olanzapine, quetiapine and 
low doses of haloperidol were equally 
effective and safe in the treatment of 
delirium. 

Longitudinal change 
and group differences 

† Adjusted (for variables that differed at baseline) ‡ Adjusted (for RM ANOVA to assess differences in RASS and NuDESC scores based on interaction effects 
for time x subtype group) § Adjusted (for age, educational level, sex, race or ethnic group, score on Charlson comorbidity index, presence or absence of a 
history of stroke or transient ischemic attack) 
DRS-R98 = Delirium Rating Scale; CTD = Cognitive Test for Delirium; EDTB-ICU = Edinburgh Delirium Test Box; MMSE = Mini Mental State 
Examination; MoCA = Montreal Cognitive Assessment; SPMSQ = Short Portable Mental Status Questionnaire; KPS = Karnofsky Scale of Performance 
Status; TCT = Trunk Control Test; PANSS-P = Positive and Negative Syndrome Scale; NUDESC = Nursing Delirium Screening Scale; SAS = Sedation 
Agitation Scale; ESAS = The Edmonton Symptom Assessment Scale; CGBRS = Crichton Geriatric Behavioural Rating Scale. 
 
Location in manuscript: following Results section ‘assessment tools’.



 40

Figure 1 legend: PRISMA flow diagram of study selection  

 

Figure in file ‘Figure1.pdf’ 

 

Appendix 1, 2, 3 and 4 in file ‘Appendices.docx’. 

 


