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Abstract

Introduction:This reviewaims to systematically identify andappraise themethodolog-

ical quality of claims on the cost of delirium; and discuss challenges and opportunities

for improvements in the precision of the estimates.

Methods: Searches of scientific papers and gray literature were performed up until

June 2020. The Larg andMoss checklist was used to assess themethodological quality

of the included studies.

Results: After deduplication, the search identified 317 potentially relevant articles, of

which 17 articles were eligible for inclusion. After adjusting for inflation and common

currency, the cost of delirium ranged between $806 and $24,509 (in 2019US$).

Discussion: This review found significant variation among the cost estimates and

methodological quality. There has been limited focus on dementia as a sequela of delir-

ium in terms of economic implications, but recent evidence suggests cost implications

of deliriummay be 52% higher when dementia is considered.
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1 INTRODUCTION

1.1 Background on delirium

Delirium is an acute and often fluctuating syndrome characterized by

a decline in cognitive functioning, typically triggered by sudden and

severe illness, surgery, hospitalization, or bymedications.1–3 Thedevel-

opment of delirium has been associated with increased morbidity;4

persistent functional decline;5 increased frailty;6 and higher demand

for overall health care including increased nursing time per patient,7

increased length of hospital stay and associated cost,8 higher subse-

quent rates of nursing home placement,9 andmortality.10

Apart from these general economic implications, delirium is increas-

ingly being recognized as an important risk factor and a possible

trigger for many brain aging disorders.3,11,12 Delirium is linked to the

acceleration of cognitive decline, and it may also reveal vulnerability

due to pre-existing dementia pathology in non-demented or mildly
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impaired individuals, reducing time to dementia diagnoses.11,12 Due to

the recognition of delirium as a risk factor for dementia, there is cur-

rently unprecedented public health potential to lessen the cognitive

and physical burden of delirium. This includes a better understanding

of the true economic impact of this condition.3

In a global health blueprint for actions, Khachaturian et al.3 call to

advance the field of delirium along five pillars: diagnosis, awareness,

burden, biology, and policy. This article aims to understand the eco-

nomic burden of delirium and its additional cost, the magnitude of the

cost in different health-care settings, and specific cost drivers to guide

the policy development aimed at reducing the risk of delirium.

1.2 Background on cost of illness studies

Evidence suggests that delirium is avoidable in 30% to 40% of

cases13,14 and thus holds substantial relevance as a target for
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cost-effective measures aimed at reducing the risk of delirium.15

In this context, cost of illness studies can be sought to help priori-

tize the relative importance of specific disease areas16 and, where

estimates are considered accurate, can provide a basis for further

economic evaluations, such as cost-effectiveness, cost-utility, and

cost-benefit analysis.17,18 Such information, it is argued, “can help to

determine research and funding priorities by highlighting areas where

inefficiencies may exist and savings bemade.”19,20

Cost of delirium is reported over several varying sources, though, to

the best of our knowledge, no study has systematically appraised the

methodological quality of these claims. Lacking, poor quality, or incon-

sistent information can be a case of accuracy to inform investment

decisions or may unfairly motivate investment into areas with limited

reassurance of return on the investment, or indeed benefit, to the end

user.21

To ensure appropriate policy response, readers must query the

validity of cost-of-illness studies.16,20 The level and the magnitude of

the cost variation raise significant questions onmethodological quality

and the basis for delirium policy. “Area of high expenditure does not

provide enough information to suggest inefficiency and waste and

so should not automatically take precedence for further scrutiny.”20

Cost-of-illness studies are often restricted to a certain country, deal

with small patient groups, or present only a part of all illness costs. A

systematic assessment of the quality of evidence generated by cost-

of-illness studies for delirium is warranted in identifying cost drivers,

contextualizing the substantial variation in findings, as well as in iden-

tifying opportunities for improvements in the precision of the burden.

2 METHODS

2.1 Aims and objective

This review aims to systematically review published claims on the cost

of delirium in different settings, to apply established tools to assess

their quality and validity, and to identify challenges with conducting

such studies. The goal of this review is to draw attention to sound eco-

nomic arguments. This review addresses the following research ques-

tions (RQ):

RQ1: What is the additional economic cost of delirium in different

settings?

RQ2:Does the cost differ, why, andwhich estimates should be cited?

RQ3:Howdoes the cost and the quality of studies changeover time?

RQ4: What proportion of the cost of delirium studies consider cost

associated with sequela dementia, and to what degreemight dementia

increase cost implications of delirium?

2.2 Protocol and registration

This review conforms to the evidence-based guidelines in the Pre-

ferred Reporting Items for Systematic Reviews and Meta-Analysis

(PRISMA) guidelines.22 The systematic review was registered in the

PROSPERO database (CRD42020188487).

RESEARCH INCONTEXT

1. Systematic Review: The authors reviewed Embase,MED-

LINE, PsychInfo, PsycARTICLES, Econlit, and the NHS

Economic Evaluation Database sources plus article refer-

ence lists. To our knowledge, this is the first review that

systematically identified and appraised the methodolog-

ical quality of claims on the costs attributable to delir-

ium against best-practice guidelines; and discussed chal-

lenges and opportunities for improvements in the preci-

sion of the estimates.

2. Interpretation: This review found significant variation

among cost estimates and differences in themethodolog-

ical quality.

3. Future Directions: Efforts should be made to facilitate

standardization of cost of illness terminology for delir-

ium and delirium case detection to allow benchmarking

and re-use of results from subsequent evaluation studies.

Further research to better understand the economic rela-

tionship between delirium and dementia is warranted.

2.3 Eligibility criteria and study selection

Using the PICOmodel, we searched for primary studies that estimated

the cost of delirium as a primary or secondary Outcome (PICO). Due

to the investigative nature of this review, we did not put any limits on

Population (PICO) or Comparison (PICO). We excluded full economic

evaluations of Interventions (PICO), which deserve an independent

review.23

We excluded studies with no cost data associated with, or

attributable to, delirium; and non-English language studies, due to the

lack of access to an interpreter. We excluded conference abstracts,

posters, and studies without full text available.We excluded studies on

delirium tremens (ie, among patients with alcohol withdrawal) due to

specific etiology and associated clinical management.

2.4 Information sources

Studies were identified by searching electronic databases and sup-

plemented with backward snowballing, ie, identifying articles from

the reference lists. The search was applied to Embase, MEDLINE,

PsychInfo, PsycARTICLES, Econlit, and The NHS Economic Eval-

uation Database. Additional gray literature was identified using

Google Advanced Search. The final search was run on June 4,

2020.

Each database was searched using the keywords “Delirium” and

“Cost” and associated medical subject heading (MeSH) terms for the

MEDLINE/PubMED. The MEDLINE search strategy is reported in

Appendix A. All references were imported into EndNote software
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where duplicates were removed. Eligibility assessment was performed

in an unblinded standardizedmanner by two reviewers (IK and EM).

2.5 Data collection process

To provide a comprehensive understanding of the included studies,

we developed a data extraction sheet, pilot tested it on five randomly

selected included studies, and refined accordingly. Information was

extracted from each included study on the country of origin, publica-

tion year, study size, costing as a primary focus (Y/N), epidemiologi-

cal approach, method of resource quantification, study period and the

cost reference year, perspective, study design, mean age of partici-

pants/study subjects, setting, currency, cost category and cost com-

ponents, the number of citations, main data source, the definition of

delirium, and delirium assessment tools. When the epidemiological

approach, method of resource quantification, or the cost reference

yearwere not clearly specified, a consensuswas achievedbydiscussion

among the investigators.

2.6 Quality assessment in individual studies

The Larg and Moss checklist19 was used to ascertain the validity of

the included studies as a quality criterion. Key elements of quality

thatwere considered: (1) analytical framework:what costs should have

beenmeasured? (2)methodologyanddata: howwellwere resourceuse

and productivity losses measured? (3) analysis and reporting: howwell

were the analysis and reporting performed?

Quality assessment was performed independently by two investi-

gators (IK and EM). The investigators compared results and resolved

discrepancies through discussion. The investigators assigned a global

quality score to each individual study derived as a proportion of “Yes”

answers out of the total 17 questions in the checklist. Cohen’s kappa

statistics ranged between 0.7 and 0.8, which is consistent with a sub-

stantial agreement.24

2.6.1 Cost versus quality versus citations

To explore variability in study results (heterogeneity), we specified the

following hypotheses before conducting the analysis.Wehypothesized

that the average number of citations per year might differ according

to the methodological quality of the studies and the magnitude of the

reported cost.

2.7 Summary of evidence and adjustment to aid
comparison

The primary outcomemeasure was to extract the additional cost asso-

ciated with delirium, ie, an “incremental cost” of delirium. In cases in

which the incremental cost of deliriumwas not reported, ie, costs were

reported separately for delirium (C1) and non-delirium groups (C2),

these costs were converted into the cost difference by subtracting the

cost of the non-delirium group from the cost of the delirium group

(C1 − C2).

To allow for comparability among varying years and local currencies,

reported costs were transferred from the local currency in the year

of the costs to the inflated values in local currency for the year 2019,

for which the latest statistics are available.25 To allow for international

comparison of costs, country costs of delirium were further converted

to U.S. dollars by using the gross domestic product purchasing power

parity (PPP;26 AppendixD). Due to heterogeneity of the cost estimates

and the lack of essential statistics being reported (eg, standard error,

variance, or confidence interval), a meta-analysis was not performed.

3 RESULTS

3.1 Literature search

The PRISMA flowchart (Figure 1) outlines the search and retrieval pro-

cess. The search identified 632 studies. We removed 315 duplicate

articles after merging the citations from all databases. Screening of

article titles and abstracts resulted in 41 potentially eligible studies.

Full texts of these studies were retrieved and reviewed for inclusion.

Finally, 24 potentially eligible studies were excluded9,27-49, leaving 17

studies for inclusion (Appendix B). Table 1 provides an overview of the

included studies.

3.2 Cost estimates

The cost of delirium estimates varied considerably depending on the

settings and themethodology used (Figure 2). All studiesmeasured the

direct cost of delirium associated with a prolonged inpatient stay, but

one50 also measured funeral expenses borne by family and friends of

people with delirium and the deadweight loss due to lost taxation rev-

enue. This study adapted a societal perspective, and in addition to the

direct costs associated with delirium, estimated indirect and intangi-

ble costs. Indirect costs included productivity losses associated with

absenteeism and informal care. Intangible costs were described as the

loss ofwell-being, including pain, suffering, andprematuremortality, all

measured in terms of disability adjusted life years.

Two studies out of 15 considered costs associated with sequela

dementia. Pezzullo et al.50 further estimated 10.6% of dementia cases

were associatedwith delirium. The total costs of dementia due to delir-

iumwere estimated to be £2.2 billion in Australia in 2016-17 out of the

total cost of delirium of £4.3 billion. In other words, the cost of demen-

tia attributable to delirium accounted for 52% of the total cost of delir-

ium. According to Fick et al.,51 delirium led to a 50% and 37% higher

health-care cost among those diagnosed with delirium superimposed

on dementia or dementia only, respectively.
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F IGURE 1 Preferred Reporting Items for Systematic Reviews andMeta-Analysis (PRISMA) flowchart of the literature search strategy

3.3 Quality critique

The quality of the included studies was generally poor to moder-

ate according to the Larg and Moss quality assessment checklist19

(Appendix C). Seven studies (41%) were rated below 50%.52–58 Seven

studies (41%) met 51% to 79% of the quality checklist criteria.51,59–64

Only three studies (18%) were in the top 80 and over of the quality

checklist criteria.50,65,66

The reasons fordeductions resulted fromthe lackof sensitivity anal-

ysis (82%); cost perspective (71%), hence the inability of an evaluator
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TABLE 1 Summary characteristics of the included studies (n= 17)

Characteristic Number (%) Reference

Country of origin

United States 10 (59%) 51,52,54,59–64,66

Australia, Canada, Germany,

Spain, Switzerland, Korea,

China

1 each (44%) 50,53,55–58,65

Costing as primary focus

Yes 15 (88%) 50–56,59–66

No 2 (13%) 57,58

Health-care setting that patient cohort originated from

Inpatient 15 (88%)

Community 3 (18%) 50,51,64

Inpatient type

Surgical 8 (53%) out of 15 52,54–56,60–62,65

Medical 2 (13%) out of 15 53,64

Medical and Surgical 1 (7%) out of 15 57

ICU 4 (27%) out of 15 58,59,63,66

Inpatient health area

Cardiac 2 (13%) out of 15 61,62

Cancer 2 (13%) out of 15 52,60

Non-cardiac 2 (13%) out of 15 54,56

Orthopedic 2 (13%) out of 15 55,65

Palliative 1 (7%) out of 15 57

General 2 (13%) out of 15 53,64

ICU 4 (27%) out of 15 58,59,63,66

Study design

Prospective 9 (53%) 52,54,57–59,62,63,65,66

Retrospective 7 (41%) 51,53,55,56,60,61,64

Secondary data analysis 1 (6%) 50

Delirium assessment tool*

CAM 6 (35%) 53,54,56,62,64,65

CAM-ICU 4 (24%) 58,62,63,66

RASS 3 (18%) 58,63,66

CAPD 1 (6%) 59

DOS-13 1 (6%) 57

DeliriumRating

Scale-Revised-98

1 (6%) 62

ICD-9 diagnosis codes 4 (24%) 51,55,60,61

Perspective

Hospital 3 (18%) 63,65,66

Pediatric ICU 1 (6%) 59

Societal 1 (6%) 53

Not specified 12 (71%) 50–52,54–58,60–62,64

(Continues)

TABLE 1 (Continued)

Characteristic Number (%) Reference

Data sources

A hospital electronic system 9 (53%) 52–55,59,62,63,65,66

USMedicare 2 (12%) 61,64

USHealth system claims data 1 (6%) 51

US Premier Hospital Database 1 (6%) 60

Australian Independent Hospital

Pricing Authority

1 (6%) 50

Not stated 3 (18%) 56–58

Top-down or bottom-up costingmethodology

Bottom-up 17 (100%) 50–66

Mixed: top-down and bottom-up 1 (6%) 50

Cost reported

Direct 17 (100%) 50–66

Inpatient 17 (100%) 50–66

Outpatient 3 (18%) 50,51,64

Indirect 1 (6%) 50

Intangible 1 (6%) 50

Abbreviations: CAM, confusion assessmentmethod; CAPD,Cornell Assess-

ment for Pediatric Delirium; DOS-13, 13-item delirium observation screen-

ing scale; ICD-9, International Classification of Diseases, Ninth revision;

ICU, intensive care unit; RASS, Richmond Agitation Sedation Scale. *One

study can use a combination of assessment tools.

to assess the relevance of cost components; omission of incremental or

additional disease-attributable (excess) cost (59%); application of suit-

able ratios to convert prices to more accurate values of resource use,

such as cost-to-charge ratios (53%);67 and unclear timeframe (47%).

Thesewere the areas with themost quality variation (refer to support-

ing information 1 for an extended summary of quality critique). Among

other resource quantification issueswere lack of discussion of the gen-

eralizability to other settings; issueswith the identification of delirium;

failure to account for baseline differences and skewed costing data;

adjustment for discounting for a study over 1 year.

3.4 Cost versus quality versus citations

Spearman correlation analyses found weak/fair positive correlations

between the methodological quality of the studies and the cost

(rs[18]=0.443,P=0.065), the cost and the averagenumberof citations

per year (rs([18]= 0.154, P = 0.541), the methodological quality of the

studies, and the average number of citations per year (rs[18] = 0.378,

P = 0.121). These associations were not statistically significant68

(Figure 3).

3.5 Change in cost and quality over time

When analyzed over time, the magnitude of the cost of delirium

seemed to increase though not statistically significantly ] (Figure 4).
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F IGURE 2 Distribution of the cost attributable to delirium by setting, in 2019US$. Dots represent themean/median cost attributable to
delirium.Whiskers represent uncertainty around themean/median as reported (95% confidence intervals) or not reported in the study (iInfinite
whiskers). Inpatient settings are represented by circle; diamond, intensive care unit; square, community. R, retrospective. Pr, prospective. *Median
cost. †Adjusted cost

F IGURE 3 Association among the cost, quality, and the average number of citations per year. The bubble size represents the average number
of citations per year. Solid lines represent inpatient setting; dotted line, intensive care unit ; dashed line, community. The quality score was derived
using the Larg andMoss checklist. Citations were extracted fromGoogle Scholar between 9 and 10 June 2020
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F IGURE 4 Change in cost and quality over time. The bubble size represents the quality score derived using the Larg andMoss checklist. Solid
line represents inpatient setting; dotted line, intensive care unit; dashed line, community

Spearman correlation showed weak/fair positive association between

the cost and publication year (rs[18] = 0.128, P = 0.613). On the other

hand, the quality of evidence seemed to decrease slightly, but again not

significantly. Spearman correlation showed weak/fair negative asso-

ciation between the quality score derived using the Larg and Moss

checklist19 and publication year (rs[18]= -0.096, P= 0.704).

An albeit somewhat tenuous observation that warrants further

investigation,wenoted that studies rated as having higher qualitywere

those that also considered longer term sequela (specifically, dementia).

4 DISCUSSION

This study evaluates and compares the economic cost of delirium

through a systematic reviewand assessment of the quality of published

research. The economic cost of deliriumwas reported over a number of

varying sources, with the estimated additional cost ranging from $806

to $24,509 (in 2019 US$). The lowest cost increment was observed

in Spain ($806) and the highest in Switzerland ($24,509), both in the

inpatient setting. The economic cost of delirium in the inpatient setting

ranges between $806 and $24,509, in the intensive care unit between

$1,529 and $14,462, and among community-based residents between

$1,045 and $12,452.

Themagnitude of the costwas somewhat positively, but not statisti-

cally significantly, associated with the average number of citations per

year, suggesting that a higher cost might attract a greater number of

citations. The magnitude of the cost of delirium increased over time

slightly, but againnot significantly.On theother hand, thequality of evi-

dence somewhat decreased.

To illustrate potential budgetary impact at a national level, inpatient

deliriumwould cost somewhere between $6.6 billion and $82.4 billion

in the United States alone (in 2019 US$). This cost assumed a fixed

prevalence of delirium (31%69) among adults 65 years and older (with

13,956,300 hospital discharges per year70) and the additional cost of

delirium ranging between $1,529 and $19,050 per hospital stay (refer

to Table D.1 in Appendix D). This profound difference in costs could be

attributed to several factors.

Similar to Caplan et al.’s narrative review of the financial and

social costs of delirium, we found wide variability in identification and

measurements of costs, analytical approaches, and presentation of

results.71 Clinical differences in identification of delirium and its types,

as well as country-specific health-care system financing and the effect

of costs exerted by different payers could further explain variability

in the cost estimates. Costs may be included in the data or imputed

by study authors by assigning unit costs to types of health-care use.

Even when costs are included, such as they are in several U.S. claims

databases, the specific type of costs can vary and may be subject to

the payer (ie, commercial, Medicare, orMedicaid).While differences in

costswould remain, it is important for the cost assumption to be explic-

itly stated.

Efforts should be made to establish a common methodology for

cost-of-illness studies for delirium. Given the plethora of advice avail-

able regarding the conduct of economic studies, there is little reason

for authors to ignore fundamental issues such as stating the perspec-

tive of the study, transparent reporting of the types of resource use

identified, and sources of cost information. Limited reporting provides

insufficient information to assist decisionmakers and hinders compari-

son. A standardization of terminology will facilitate comparison across
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studies and allowpooling and re-use of results from subsequent, longer

term evaluation studies.

Khachaturian et al.,3 in the global blueprint for action to illuminate

delirium, highlighted that “delirium is poorly recognized in practice, in

part because of lack of a unifying definition . . . and a lack of consis-

tent application of clinically effective assessment tools.” Our analysis

reinforces this statement.Weobserved a range of delirium assessment

tools often applied with little to no justification (refer to supporting

information 1 for an extended summary of delirium assessment tools).

As with standardization of cost-of-illness terminology, there needs to

be an international consensus on the definition of the reference stan-

dard that defines an episode of delirium. The inconsistent definition

can lead to inconsistent case detection, or over- or underestimation of

the economic impact of delirium.

When citing a cost estimate, it is essential to recognize key chal-

lenges in conducting cost-of-illness studies, including the identification

of delirium, narrow scope in the cost perspective, inadequate or lack

of generalizability to other settings. For the extended summary of the

identified challenges related to cost estimation procedure refer to sup-

porting information 1.We encourage readers to carefully consider the

methodological quality of the estimates before relying on the magni-

tude of the cost or the number of citations.

Delirium has been linked with the acceleration of cognitive

decline and dementia.11,12 As part of this review, we were inter-

ested in understanding to what degree might dementia increase

cost implications of delirium. We found a limited focus on demen-

tia as a sequela of delirium (2 out of 15 studies) in terms of eco-

nomic implications. Pezzullo et al. suggested that 52% of the over-

all cost of delirium in community settings could be attributed to

dementia.50 Further, Fick et al.51 found that delirium increased the

health-care cost by 50% and 37% among those diagnosed with

delirium superimposed on dementia and dementia only, respec-

tively.

Given the strong association of deliriumwith cognitive decline,11,12

there may be considerable opportunities to reduce some of the world-

wide burdens of dementia and improve the fiscal sustainability of

health systems in the face of aging populations. Further research to

better understand the economic relationship between delirium and

dementia is warranted.

Best-practice recommendations to establish a common method-

ology for cost-of-illness studies for delirium. Cost-of-illness studies

warrant different analytical considerations than cost-effectiveness or

cost-utility analyses.19 Cost of illness studies the overall societal cost

of health problems, which is different from estimating the incremental

per-patient cost of specific health interventions in cost-effectiveness

or cost-utility analyses. Larg andMoss19 synthesized best practice rec-

ommendations for conducting cost-of illness-studies, whichwe discuss

below in the context of our review findings.

The best practice recommends that “readers should be able to

identify the analytical framework underpinning the study, as this

should determine the selection of cost components, the appropriate

measurementmethod, and the reporting requirements.” The analytical

framework encompasses the motivation for conducting the study; the

perspective of the study; and the epidemiological approach, such as

the incidence-based or prevalence-based approach, all of which should

be made clear. In our review, 29% of the studies (n = 5) specified the

perspective andonly6% (n=1) specified theepidemiological approach.

“It is imperative to have a clearly defined research question stated

in an answerable form.” Elements that should be specified include cost

components, the time frame of the study, case definition of the disease

or risk factor, and counterfactual population occurrence (ie, hypotheti-

cal alternative incidence or prevalence).While all studies had a defined

objective, only half specified the necessary time frame, such as the base

year and endpoint in incidence-based studies and a period over which

costs aremeasured, usually a year, in prevalence-based studies.

“Readers need to be able to identify which methods were used to

quantify resource use and to understand the limitations of each of

these methods.” Methods are commonly categorized into “top-down”

(population-based) and “bottom-up” (person-based) approaches. Only

one study (6%) explicitly stated the method they used to quantify

resource use.

The accuracy of estimates of the cost of disease-specific health-care

services rely on the type and accuracy of data used for cost allocation.

Use of health-care claims data may not provide the same level of accu-

racy as clinical records in terms of disease diagnoses.19 Conversely,

disease classifications used in administrative and research databases

may preclude an exact match with the cost of illness case definition

adopted.19 While four studies (24%) used cost-to-charge ratio, three

(18%) distinguished between charges and costs, though it is unclear

how andwhether the adjustment wasmade in the analysis.

There aremany uncertainties surrounding cost-of-illness estimates,

and it is important that the main sources are disclosed, and their

implications discussed. It is of importance that both univariate and

multivariate (multi-way) sensitivity analyses that consider alternative

values for all important parameters and key assumptions are con-

ducted in cost-of-illness studies. The results of such analyses must

be reported and evaluated. Only three studies (18%) explored the

robustness of the results in the sensitivity analysis.

“The overall cost-of illness estimates should be expressed as

confidence intervals or at least as credible ranges, rather than point

estimates, to reflect the range of feasible costs discovered through

sensitivity analyses.” Less than half (35%; n = 6) explicitly reported

incremental or additional cost of delirium, and only three (18%)

expressed the incremental cost as confidence intervals. Sufficient

documentation of data, sources, all assumptions, and estimationmeth-

ods should be explicitly stated, along with main limitations. It is good

practice to report costs in a disaggregated fashion, by cost category

and cost component. Five (29%) of the included studies specified cost

categories or cost component and/or reported costs in a disaggregated

fashion.

Last, “a justification should be given for the cost types included,

along with some discussion of the expected effects of excluded costs.”

In addition to direct health care, efforts should be made to incor-

porate the downstream costs of delirium and their impact on lifes-

pan and post-hospital survivorship, including caregiving cost, as well

as myriad indirect costs due to new disability and/or accelerated
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cognitive decline, and that are potentially related to or a consequence

of delirium. We echo the recommendation by Khachaturian et al.3 “to

improve themeasurement and valuationof the informal care invariably

delivered to patients with delirium or post-delirium sequelae provided

by family caregivers.” This is an important avenue for methodological

development, given the substantial variation in both terminology and

methodology.

4.1 Strengths and limitations

To our knowledge, this is the first review that critically appraised the

methodological quality of review-published claimson the costs of delir-

ium against best-practice guidelines. The extensive search strategy

used to capture the concepts of delirium and costs is a major strength

of this review. A second strength is that our checklistwas adapted from

the Larg and Moss19 assessment guidelines, which were developed by

experts in the field for the purpose of optimizing the reporting of cost-

of-illness studies.

However, this review should be interpreted in the context of several

limitations. While we adopted a comprehensive search strategy, it is

still possible that this reviewmight have missed some articles. Second,

the checklists provided a guiding framework for critically reviewing

the methodology reported by the articles. There was room for subjec-

tive interpretation, which may have biased the scoring. We attempted

to address this bias through two raters independently appraising the

articles against the checklist, with disagreements resolved by consen-

sus. The study investigators had carried out discussions to reach a

consensus while deciding on the epidemiological approach, method of

resource quantification, or the cost reference year, which might have

resulted in somebias by not having an expert outside of the study team.

Assigning costs to the last year of the study period or the article sub-

mission yearmight not accurately reflect the true cost year.Noattempt

was made to combine individual study costs in an aggregate average

cost estimate due to heterogeneity of the study designs, methodolo-

gies, and included cost components.
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APPENDIX A

Search conducted by Liz Chinchen on 04.06.2020

Database: Embase < 1974 to 2020 June 03 > , Ovid MEDLINE and

Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Daily

and Versions<1946 to June 03, 2020>

Search Strategy: ——————————————————————————–

0 *“Cost of Illness”/ (17924)

2 *delirium/ (17091)

3 1 and 2 (12)

4 remove duplicates from 3 (10)

5 “cost of illness”.mp. (48447)

6 delirium.mp. (52640)

7 5 and 6 (72)

8 remove duplicates from 7 (60)

9 limit 8 to itatio language (54)

10 from 9 keep 3,11,15,17,38,48 (6)

11 4 or 10 (14)

12 economic evaluation/or economic evaluation.mp. (108621)

13 cost-utility analysis/or cost-utility analysis.mp. (92077)

14 Cost-Benefit Analysis/or Cost-Benefit Analysis.mp. (168776)

15 cost-minimization analysis/or cost-minimization analysis.mp.

(52617)

16 “costs and cost analysis”/or cost*.mp. (1767856)

17 12 or 13 or 14 or 15 or 16 (1773496)

18 6 and 17 (2778)

19 remove duplicates from 18 (2155)

20 limit 19 to itatio language (2068)

21 limit 20 to humans (1976)

22 (editorial or letter or note or comment).de,pt. (4455395)

23 21 not 22 (1825)

24 limit 23 to y= ”2019 -Current” (264)

25 from 24 keep 11,30,43,53,66,68,72-73,81,90,98,107,118-119,

125,137,139,144,149-150,157,163,168,174,189,192,206,209,223,

229,240,255-256 (33)

26 25 not 22 (33)

27 remove duplicates from 26 (33)
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