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Abstract

Objective: The objective is to systematically review the literature on economic evaluations of
the interventions for the management of dementia and Alzheimer patients in home, hospital
or institutional care.

Methods: A systematic search of published economic evaluation studies in English was
conducted using specified key words in relevant databased and websites. Data extracted
included methods and empirical evidence (costs, effects, incremental cost-effectiveness ratio)
and we assessed if the conclusions made in terms of cost-effectiveness were supported by the
reported evidence. The included studies were also assessed for reporting quality using the
Consolidated Health Economic Evaluation Reporting Standards (CHEERS) checklist.
Results: Twelve studies were identified and there was a considerable heterogeneity in
methodological approaches, target populations, study time frames, and perspectives as well
as types of interventions. Interventions for the management of dementia patients are in
general, not cost-effective. Interventions at the community and home setting for managing
both the dementia patients and caregivers on a large scale may have the potential to save
societal resources.

Conclusion: More effectiveness studies as well as good quality economic evaluations are
required before implementation decisions on management strategies can be made based on
cost-effectiveness.

Key words: Dementia, nursing home care, community care, residential care, economic
evaluation
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Background

Dementia is a syndrome with progressive deterioration in several cognitive domains that
interfere with activities of daily living. Alzheimer’s Disease (AD) is the most common
dementia disorder and accounts for 60 — 70% of dementia cases [1-3]. Current estimates
demonstrate that there are over 40 million people suffering from AD with the number
expected to rise to over 100 million by the year 2050 [4].

Dementia affects many levels of society. Firstly, the individual suffers from impairments in
cognition and functioning as well as impaired quality of life and shortened life expectancy
[5]. Secondly, the relatives suffer from gradually losing a family member and in return
receive a high care burden for the affected person. Indeed, the need for informal care
increases when dementia progresses with deteriorating cognition and functioning [6].
Thirdly, dementia has a strong economic impact on the society. Care for persons with
dementia is very costly and resource-demanding for both the formal and informal sector [7].
The worldwide societal costs for dementia were estimated to be 604 billion US dollars in
2010, of which 252 billion dollars in costs for informal care (for caregivers) [7]. These costs
are expected to increase in the future due to population ageing.

There is currently no evidence-based method of preventing or curing dementia. Therefore the
immediate priority is to help people to live well with dementia by introducing interventions
that have the possibility to ameliorate difficulties and enhance quality of life, so-called
tertiary prevention [8].

People with dementia require continuous support from family members, caregivers and the
healthcare sectors for normal activities of daily living due to progressive deterioration in
cognition, function, and behaviour. At early stages, patients are usually cared for at home
where they receive informal care mostly provided by family members or formal care
provided by professional community services. When the need for care grows as the disease

progresses, many patients are eventually admitted to institutional care. About 60% of people



with dementia live at home and the figure is as high as 94% in the low and middle-income
countries [9]. In institutional care for older people, it is estimated that over 50% of residents
have a recorded diagnosis of dementia [10-12].

Therefore, the demand for both informal and institutional care for dementia patients are high
and also increasing. General challenges in the management of dementia include providing
medication, addressing neuropsychiatric symptoms and behavioural problems and managing
caregivers burden [13]. Developing interventions such as case management involves
coordination between different agencies to cover the needs of dementia patients and their
caregivers. A range of home support interventions [14, 15] and institutional care/nursing
home care/residential care [16, 17] for dementia patients exist, although with little evidence
on effectiveness and cost-effectiveness.

Every intervention requires resources highlighting the importance to compare interventions
with respect to the outcomes in relation to the cost. Lacking this information constitutes a
barrier to policy making. Economic Evaluation is an analytic technique which identifies,
measures, values and compares the cost and outcomes of two or more alternative programs or
interventions. Economic evaluations can ensure that the limited available resources are
allocated as efficiently as possible, helping decision makers to make informed decision on
how to get as much as possible out of available resources [18].

Conducting systematic reviews is an appropriate way to identify the common characteristics
of existing studies, to evaluate the studies, and to find the areas where more research is
required. Therefore, the objective is to study whether the interventions of dementia and
Alzheimer patients in home, hospital or institutional care are cost-effective.

Methodology

We performed a systematic literature review to answer the research question in accordance
with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

guidelines [19]. Moreover, the guidelines for incorporating economic evidence from the



Campbell and Cochrane Economics Methods Group [20] has been followed including search
criteria, data extraction, synthesis and critical analysis.

Search strategy

A systematic search was performed to identify relevant articles published in both health
economics and biomedical databases from 01.01.2000 till 31.12.2015. The databases were
Medline (Pubmed), Embase and ECONbase, EconLit, Cumulative Index to Nursing and
Allied Health (CINAHL), The National Bureau of Economic Research, Latin American and
Caribbean Literature on Health Sciences Database (LILACS) and Popline. In addition, we
searched specific economic evaluation databases: the Centre for Reviews and Dissemination
database maintained by NHS (http://www.crd.york.ac.uk/CRDWeb/) and the Cost-
effectiveness analysis registry
(http://healtheconomics.tuftsmedicalcenter.org/ceard/Home.aspx). We also searched
additional articles from the reference lists of included studies. The search was performed with
search/key words and the details of the search strategy, key words, and initial hits are
provided in Annex 1 for the reproducibility and transparency of the work.

Inclusion and exclusion criteria

The literature search covers economic evaluations of all types of interventions targeting
patients with dementia disorders, their caregivers, and the patient-caregiver dyad. We defined
management of dementia where the objective was managing the patients at home and/or in
institutional care. This means that economic evaluations of interventions focusing on (1) non-
pharmacological interventions and (2) pharmaceuticals are not included, as well as economic
evaluations of (3) intervention for screening of dementia patients. These three categories are
presented in the other reviews.

Studies were included if they satisfy the criteria: (1) management of people with dementia
irrespective of place of care (e.g. at home, hospital, or nursing home); (2) the interventions

targeting the patients, their caregivers and/or the patient-caregiver dyad; (3) were economic



evaluations such as Cost Minimization Analysis (CMA), Cost-Effectiveness Analysis (CEA),
Cost-Utility analysis (CUA) or Cost-Benefit Analysis; and (4) reported in English in the
scholarly literature. Studies were excluded if they were: (1) cost studies such as cost-of-
illness analysis; (2) reviews, notes, commentaries, editorials, or working paper related to
dementia; and (3) study protocol or study design of interventions.

Selection and data extraction

After each search in the above-mentioned databases the initial hits were exported into
EndNote and duplicates were removed. All articles were screened based on the inclusion and
exclusion criteria, first based on titles and abstracts and second based on the full text. The
selection of the articles was done by one co-author while a second co-author reviewed all
studies where assessment according to inclusion or exclusion criteria was challenging.

We extracted data from the selected articles along two main dimensions; the result of the
study (empirical evidence) and how the results have been derived (methodology).

In terms of result, we extracted the Incremental Cost Effectiveness Ratio (ICER), net
monetary benefit (NMB) or net health benefit (NHB) from the selected articles (if presented),
as well as its components (costs and outcomes) and sensitivity measures. We also identified
whether the health outcomes were measured as utility index or as other outcomes, e.g.
survival years, time spent on institutional care.

Furthermore, we scrutinized whether the intervention was reported as cost-effective by the
authors and whether the reported information support the conclusions, based on different
scenarios presented in Table 1. We used ICER in table 1 since ICER is more frequently used
in the economic evaluation literatures than NMB or NHB [21]. However, the scenarios
presented in table 1 can be used for both incremental NMB or incremental NHB. We used the
NICE threshold (£30,000 per QALY gain) to term an intervention cost-effective [22, 23].
That is, ICER higher than £30,000 per QALY was considered not cost-effective and in NMB,

the value of lambda (1) was considered £30,000.



In the absence of any significance test, we used the information on the Cost-Effectiveness
Acceptability Curve (CEAC) to judge the cost-effectiveness of the intervention, if presented.
CEAC was developed as an alternative to produce Cls around the ICER which shows the
probability that the intervention is cost-effective in comparison with the comparator for a
range of Willingness-To-Pay (WTP) thresholds. We consider an intervention cost-effective or
weakly cost-effective if the probability of the intervention being cost-effective was 90% or
80% at the NICE threshold.

We also considered other methods of presenting uncertainties such as cost-effectiveness
plane, intervals for ICER, intervals for net benefits and expected value of perfect information
[24], if these were presented in any of the selected studies.

Studies were appraised for quality of reporting using the CHEERS statement [25]. This
checklist was produced with the aim of harmonizing the presentation of information, raising
the quality standard of economic evaluations. The CHEERS guideline has 24 items in six
categories (title and abstract, introduction, methods, results, discussion and other). The items
were scored as “Yes’ (reported in full), “No’ (not reported), and ‘Not Applicable’. In order to
assign a score of reporting, we assigned a score of 1 if the requirement of reporting was

completely fulfilled for that item and 0 otherwise. Therefore, the maximum score was 24.

Results

We included twelve studies in this review. A flowchart of the study selection procedure is
presented in Figure 1, and the detailed characteristics of the studies are presented in Table 2.
The interventions can be categorised into three groups: at home/community management,
interventions at the institutional care settings and interventions at the hospital or general
practitioner setting. The included studies were predominantly performed in western European
countries and the USA from healthcare or societal perspectives. The economic evaluations

are CUA, CEA and CMA. In the CUA effectiveness is measured as Quality Adjusted Life



Years (QALYs) whereas in CEA, the measure of effectiveness varies considerably; e.g. Life
Years Gained (LYG), days of institutionalization prevented, and survival. In CMA, only the
cost differences between the interventions were compared. The effectiveness data are derived
from single randomized control trials or literature reviews of several trials from participants’
country if available and otherwise from other nations. Results are presented as ICER vs. the
comparator. The discount rate varies from 3% to 6%, and the majority uses the same discount
rate for both cost and effect.

Home/ Community Care

Challis et al. [26] evaluated an intervention where people with dementia were provided tailor-
made intensive case management in a community setting compared to usual care in the UK.
The case management is provided by a multidisciplinary team including psychiatrists,
psychologists, nurses, occupational therapists, social workers and administrative staff. The
control group received traditional doctor-led model of services. The two-year intervention
reduced the number of patients admitted to nursing home care compared to the control group.
For the intervention group, significant improvements were observed in many aspects such as
more social contacts, a decrease in stress of careers, reduction of overall need and
improvement in aspects of daily living. There were no significant differences in cost between
the two groups. Duru et al. performed a CMA of coordinated dementia care management
together with the caregivers at home, primary health care centre and subsequently nursing
home in the USA [27]. The intervention consisted of structured home assessment,
identification of problems, initiating care plan actions, and sending a summary to the primary
care physician and other designated providers by a care manager. After 18 months the
intervention did not differ in costs compared to usual care. However, the intervention was
shown to significantly improve multiple measures of dementia care quality, as well as patient
and caregiver outcomes. Kuo et al. [28] compared home care to institutional care to find an

optimal model for dementia management in Taiwan. The researchers collected costs related



to healthcare and informal care for the patients and caregiver living at home and in
institutional care. They estimated the effectiveness as QALY measured by EQ-5D
incorporating the Chinese tariff. Although the researchers did not calculate the ICER, patients
residing in the home had higher QALY (statistically significant) and lower costs than the
patients residing in the institutional care. However, physical dependency level of the patients
had a significant impact on the cost. High physical dependency patients had significantly
higher cost at home than institutional care due to high informal care cost. The opposite was
found for the low physical dependency patients. Therefore, the researchers suggested the
optimal care plan could be to stay at home for low physical dependency patients and for high
physical dependency patients institutional care is a better choice.

We found two studies where the management of caregivers’ programs was evaluated. Since
both of the programs started from home/community care, we included these two in these
categories. Long et al. [29] estimated the cost saving of a caregiver intervention program in
Minnesota using a Markov model. The intervention is called the New York University
Caregiver Intervention (NYUI). The NYUI was initially an RCT which provided enhanced
support services to spouse and adult caregivers of the dementia patients. The intervention
consisted of individual and family counselling, weekly support group and ad hoc telephone
counselling for an indefinite period. A Markov model was used to estimate the saving which
consisted of three Markov health states: living in the community, being institutionalized and
dead. The model simulated all eligible dementia patients for a period from 2010 to 2025. It
was estimated that over the 15 years NYUI could save $996 million in direct costs in
Minnesota. The North Dakota Assistance Program for the dementia caregivers, on the other
hand, saved $40 million over 42 months period in North Dakota [30]. The saving came from
reduced use of medical services as well as delayed long-term care placement. The main goal
of the program was delay premature nursing home placement, reduce the acute health

services by dementia patients and to increase the empowerment of the caregivers. The



services included individual counselling sessions for the caregivers, family counselling,
weekly support group as well as telephone counselling.

Interventions at the institutional care settings

We found two studies economically evaluating person-centred care (PCC) for dementia
patient in the institutional setting [31, 32]. Kitwood and Berdin [33] first came up with this
idea of PCC for dementia patient management which involves tailoring a person's care to
their interests, abilities, history and personality. This helps the patients to take part in the
things they enjoy and can be an effective way of preventing and managing behavioural and
psychological symptoms of dementia. One systematic literature review of PCC suggests that
PCC reduces agitation, neuropsychiatric symptoms, and depression and improve the quality
of life of the patients [34]. Dementia-care mapping (DCM) is a multicomponent PCC
developed by the Bradford Dementia Group at the University of Bradford in the UK [35].
DCM is a cyclic intervention consisting of three components: systematic observation,
feedback to the staff, and action plans. The action plans are developed by the nursing home
staff and are based on the observation of the actual needs of the patients. This method
introduces timely tailor-made interventions at the individual level both for the patient and
their caregivers. Furthermore, the continuous training and feedback enable healthcare
professionals at the nursing home to develop further PCC skills in daily practice. The DCM
has shown mixed results as some found it effective in improving the quality of life [36, 37]
while others found no significant effect on agitation or quality of life [38, 39].

Chenoweth et al. [31] performed a CEA where dementia patients at the institutional care were
randomized to PCC and DCM compared to usual care. The intervention was provided for 4
months and then followed for additional 4 months. The researchers reported an ICER of
AUSS 8.01 for PCC and AUSS$ 48.95 for DCM per unit of Cohen-Mansfield agitation
inventory (CMAI) reduction compared to usual care 4 months post-intervention. Comparing

to the PCC and DCM, PCC was found to be dominating, i.e. lower cost and higher effect.



Another study performed in the Netherlands by van de Van et al. [32] also compared DCM
with usual care. At first, the nursing home staffs were trained in DCM by professionals from
DCM Netherlands. The 18-month intervention showed that there were no statistically
significant differences in terms of cost and effect (number of falls) between DCM and usual
care.

We found two studies which economically evaluated interventions conducted at the
institutional care [40, 41]. Zwijsen et al. [40] performed a CEA and CUA for the GRIP
intervention, an intervention to manage the challenging behaviour without providing
psychoactive medication. GRIP consists of an education package and a work package with
the following four steps: detection, analysis, treatment and evaluation. The effectiveness was
measured by CMAI, QALY, and QUALIDEM (a scale to measure the quality of life of the
dementia patients). The intervention had significantly higher costs and significantly lower
QALY than usual care. However, the intervention had some positive effects in some
subscales of QUALIDEM. Hakkaart-van Roijen et al. [41] performed both CEA and CUA of
a RCT incorporating integrative psychotherapeutic nursing home programme compared to
usual care. The intervention consisted of short-stay reactivation and rehabilitation programme
in a nursing home, including psychotropic drug treatment, performed by multidisciplinary
team. The team consisted of a nursing team, a psychogeriatrician, a clinical psychologist, a
social worker, a music therapist, a psychomotor therapist, a creative therapist, a
physiotherapist, an occupational therapist, a speech therapist, a dietician and a welfare
worker. The intervention also included family therapy for the caregivers. The effectiveness
was measured by the Neuropsychiatric Inventory (NPI) score, Caregivers burden (CB),
caregivers’ competence (CCL) and QALY. After 40 months, it was observed that the ICER
was €276,289 per QALY gained although the QALY gain and cost differences were not
significant for the intervention group. Others measure such as NPI, CB and CLL had an

ICER of €323, €129 and €540 per unit change, respectively where all the effects had a
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significant change.

Interventions at the hospital or general practitioner setting

In the UK, Tanajewski et al. [42] performed an RCT of a special unit in a hospital for people
with cognitive impairment comparing to standard care. The special unit had specialist mental
health staff, staff trained with PCC, planned therapeutic and diversionary activities, a suitable
environment and proactive family carers. The 3-month intervention showed that the special
unit had lower cost and patients gained QALY although neither of these was significantly
different from the usual care group. However, they reported that at a willingness-to-pay of
£20,000 per QALY, the intervention had 95% chance to be cost-effective.

Two other studies evaluated interventions in the GP context [43, 44]. Meeuwsen et al.
performed a CUA of managing people with dementia in a memory clinic (MC) or GP care in
the Netherlands [43]. The MC intervention consisted of tailor-made intervention informing
patients about the prescribed drugs and dosages, together with non-drug interventions such as
day structure, referral to a nurse specialist, day care or home care. The 12-months
intervention showed that the cost was lower for the MC group (not statistically significant)
and the MC group had lost QALY (not statistically significant) comparing to GP care. The
ICER was € 41,442 per QALY lost. In the other study, Menn et al. [44], performed both CEA
and CUA of a three-group RCT for dementia care in GP setting in Germany. All GPs got
training on dementia diagnosis, treatment and management. In the first group, the drugs and
nonmedical treatment options were not part of the training which serves as a control group. In
the second group and third group, doctors received training on the German health care
system, non—medication-based treatment, information and counselling of caregivers, medical
treatment options, therapy of non-cognitive disorders, and specific problems. The only
difference between the second group and the third group was that in the second group,
caregivers counselling was started at the beginning of the intervention whereas in the third

group the counselling started after the first year. The primary outcome was the postponement
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of nursing home replacement. In the secondary outcome, five disease-specific instruments
were used including QALY measured by EQ-5D. The patients were followed-up at the
second and fourth year after the intervention. The cost was calculated from the societal
perspective including the caregiver’s costs. After 2 and 4 years neither the costs nor any of

the health effects statistically differed between the groups.

Discussion

The identified studies differ in many aspects such as type interventions, length of study
period, target groups, perspective, included costs and outcomes, and instruments to measure
the outcomes. This makes general comparison across all studies difficult to achieve as there
are also differences in the setting of the different studies, e.g. different healthcare systems,
community or nursing home care, clinical practices, population values, availability and
accessibility of drugs, technologies and institutional care. However, we will discuss the main
differences between studies in relation to the results.

Cost-effectiveness is at its heart a normative concept as it refers to if an intervention is worth
its costs, i.e. the decision-maker willingness-to-pay for the outcome under study. This will
differ between settings but also between individuals, and it is therefore essential that the
authors of economic evaluations are clear about the valuation of the outcomes when
determining an intervention’s cost-effectiveness. Preferably a societal valuation should be
used when reporting cost-effectiveness although this value is generally unknown. An
exception is the value of a QALY where NICE in the UK uses a cost-effectiveness threshold
range of £20,000 to £30,000 per QALY gained [22, 23]. There are no official guidelines for
the USA and Australia although 50,000 US$/QALY is frequently employed as a threshold in
the USA [45] and 50,000 AUS$/Disability Adjusted Life Year (DALY) in Australia [46]. We

used NICE threshold to term an intervention cost-effective in this study.
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In Table 3, we presented the cost-effectiveness of the included articles as reported by the
authors as well as our own assessment based on the reported information. It is foremost
important to establish that there is a difference in costs and/or outcomes between the
intervention and the comparator before calculating the ICER, for example, by reporting
confidence intervals (CIs). If CIs were not available, we take a conservative approach and
assess the cost-effectiveness as “unknown due to lack of information” as it cannot be
established if the intervention is different from the comparator. Our assessments are in line
with the reported conclusions in five studies as the interventions were neither significantly
better nor significantly cheaper than the comparators [27, 40, 41, 43, 44]. However, many
studies do not report the 95% CIs (or corresponding test) for either costs or outcomes (Table
3)[26, 29, 30]. We acknowledge that, in economic evaluations, costs and effects are very
disperse and it may be difficult to find significant differences between two comparators.
However, 95% Cls (or corresponding tests) of the differences in costs and effects should
always be included.

Some studies handle the uncertainties around costs and effects by presenting Cost-
Effectiveness Acceptability Curve (CEAC) (Table 3) [42, 43] which is a good practice that
should be included in all economic evaluation studies. CEAC was developed as an alternative
to producing CIs around the ICER. However, there is no agreement on when to claim an
intervention cost-effective based on the findings from the CEAC. For ease of comparison, we
termed an intervention “cost-effective” (weakly cost-effective) if the intervention had 90%
(80%) probability to be cost-effective at the NICE threshold as it is clearly preferable to the
alternative.

There is a monetary valuation (threshold) of QALY which researchers as well as policy
makers can rely upon when comparing different interventions in terms of cost-effectiveness,
despite the disagreement about the precise value. However, there is no agreed upon valuation

for other effectiveness measurement such as CMAI score, NPI score, and number of falls
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prevented (Table 2). In these cases, it is the authors’ responsibility to establish the societal
valuation of the used outcome, for example by comparing to the value that the society has
been willing to pay in the past. A few exceptions exist however; if the intervention is both
better (worse) and less (more) costly than the comparator (scenarios 2 and 4 in the Table 1), it
is (not) preferred irrespective of the valuation of the outcome measure. However, none of the
included studies makes a convincing case for the valuation. In only one study, the authors
acknowledged that the ICER value for these types of outcomes does not have any societal
value and are thus not helpful for policy decision making [41]. Zwijsen et al. stated that the
ICER for 1% point sickness absence reduction was €6,738, although it was not established if
the societal valuation for 1% point sickness absence reduction is above or below this figure.
It is therefore not possible, with any certainty, to make any conclusions regarding the cost-
effectiveness of the intervention and labelling these interventions as “cost-effective” is
inappropriate. We consider the cost-effectiveness of these intervention “unknown due to no
agreed cost-effective threshold value” (Table 3).

Considering all these conditions, we found that interventions for the management of dementia
patients are, in general, not cost-effective (Table 3). Out of 12 interventions, 6 were not cost-
effective and 3 lacked sufficient information to determine cost-effectiveness. Interventions at
the community and home setting for managing both dementia patients and caregivers on a
large scale may have the potential to save societal resources. However, it is worth stating that
neither the cost-effectiveness threshold nor the inference drawn from the CEAC should be
used as the only decision-making tool for implementations of these interventions. Instead, a
country and context-specific process for decision making should be considered, reflecting
legislation and involving patients group, caregivers and civil society organizations [47, 48].
Cost minimization analysis (CMA), Cost-Effectiveness Analysis (CEA) and Cost-Utility

Analysis (CUA)
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We found a few Cost minimization analyses (CMA) [27, 29, 30, 32] (Table 2). In CMA,
researchers compared only the cost between two interventions with the assumption that there
were not significant differences in the effects between the interventions. We found that only
van de Ven et al. [32] explicitly discussed that since there were no significant differences in
the effect between the two interventions, they performed a CMA. However, other researchers
did not explicitly mention that they are performing CMA, but it can be extracted from the
results that the analyses are CMA. It is worth to mention that the CMA estimated the benefits
of the interventions in terms of reduction of healthcare resources utilization such as reduced
hospitalizations and days prevented in the admission to the institutional care, but these
beneficial outcomes were converted into costs. This approach is rather a CEA with the NMB
method for presenting the findings than a CMA.

We labelled a study CEA if the outcome was not a utility-based index and CUA study if it
was (Table 2). Researchers argue that the CEA which uses a natural unit as measurement is
more relevant to clinicians [49] while CUA is more relevant to decision-makers [50] as this
enable comparison between different interventions. All CUA have used QALY, which is a
health-related utility index, measured by the generic instrument EQ-5D (Table 3). Using a
generic measure as an outcome for any intervention is generally recommended [50] although
there is a debate on using EQ-5D to measure the effectiveness in dementia populations. One
group is arguing that EQ-5D may not be an appropriate tool to detect changes in mental well-
being of the patients with dementia [51, 52] while others are in favour of using EQ-5D [53,
54]. EQ-5D is not designed to detect changes in mental well-being beyond one question on
anxiety/depression. Moreover, there is very little diversity in scores on items like ‘self-care’
and ‘usual activities’, and improvements in these dimensions are unlikely, which makes the
instrument insensitive to population-specific changes.

Using both a generic instrument (i.e. EQ-5D) and a disease specific instrument (i.e.

QUALIDEM) may be beneficial for both policy makers and clinicians which was observed in
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many studies [31, 40, 41]. We also recommend this practice despite the fact that results vary
depending on the choice of health outcomes [43]. However, we did not find that the choice of
a certain instrument affected the cost-effectiveness conclusions.

In research involving dementia and their caregivers, it may also be useful to consider a social
context, rather than a health context, which may be more appropriate in a nursing home
setting. A growing body of research is suggesting to incorporate the overall quality of life
instead of just health-related-quality-of-life as factors outside of health status, for example
dignity, independence, and having control over their daily lives, are important contributors to
residents’ quality of life [55, 56]. Instruments such as the Adult Social Care Outcomes
Toolkit (ASCOT) has been suggested which capture dimensions of social well-being or the
ICEpop CAPability measure for Older people (ICECAP-O) which measures capability [57].
Ultimately, it is important that the chosen instrument is sensitive enough to capture changes
in the studied population.

In terms of decision making based on different health or social outcomes, one approach may
be to present an array of outcome measures for each alternative, allowing the decision-
makers to make their own trade-offs between measures of effectiveness [58]. An economic
evaluation commonly known as cost consequence analysis [59].

Caregivers

Dementia is expected to affect people close to the patient directly and indirectly through the
burden of informal care. Most studies included in this review have included some form of
caregivers’ outcome in the analyses. In the World Alzheimer Report, the cost of informal
care contributed 42% of total cost worldwide [7] for Alzheimer care. It is difficult to estimate
the cost of informal care for a number of reasons. First, it is debatable what types of activities
need to be considered as caregiving. For example, the World Alzheimer Report considers
both times related to helping patients with Activities of Daily Living (ADL) and support with

Instrumental Activities of Daily Living (IADL) as caregiving. Meeuwsen et al [43] used the
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same cost for both ADL and IADL (wage of a cleaning person) whereas Menn et al. [44]
used different costs for ADL (wage for a nurse) and IADL (wage for a housekeeper). Second,
it is difficult over a long period of time to monitor each activity of caregivers which may lead
to recall and interpolation bias. Third, there is much controversy regarding the valuation of
time for informal care [60]. Meeuwsen et al. [43] used friction cost approach for valuing the
time of caregiver whereas Kuo et al. [28] used the exact salary of the caregivers who need to
take care of the patient at his/her working hour. For other time, they used cost for a home
help aid. Inclusion of caregiver’s cost generally have a strong impact on the cost-
effectiveness outcome as suggested in a recent review of informal care cost in economic
evaluations studies [61] and should be included in all economic evaluations targeting
dementia disorders.

In terms of capturing the health effect of interventions on caregivers, we found only one
study [43] where the sum of patient’s QALY and caregiver’s QALY was used in the
denominator while calculating the ICER and the intervention dominates usual care. Although
researchers have shown that QALY can capture the “spillover” effects on caregivers [62, 63],
studies need to include the effect of interventions on caregivers while calculating ICER
otherwise the estimation could be biased.

A wide body of research is also suggesting that caregivers’ competence, satisfaction and
carer preferences need to be included while considering the benefit of an intervention for
people with dementia, especially those who are at the end stage of their life [64]. However,
we found only one study where caregiver burden and competence have been included as an
outcome [41]. Besides the question of a valid instrument to capture caregiver’s satisfaction,
caregivers’ preferences need to be included in the framework of economic evaluations. As
describe above, a cost consequence analysis can be helpful to provide all the benefits for the
patients as well as caregivers [65].

RCTs and Economic Evaluation
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Out of 12 studies, 8 studies performed economic evaluations alongside of an RCT. RCTs
play a key role in providing estimates of the efficacy of health interventions [66] and are a
source of data on resource use, health values, and relative treatment effect [67].
Randomization reduces selection bias, and so RCTs offer high internal validity (“Does this
intervention work under the conditions set forth in the study?”), but are less well suited to
provide information on external validity (“Will it work in other settings and contexts?””) [68].
Assessing internal validity is important, as without it one cannot be sure whether the
intervention works at all, but resource allocation decisions need to be informed based on
studies with high external validity. That is, decision should be made based on information
relevant for the actual context. The high reliance on RTC in the field is thus a cause for
concern. Studies with Decision Analytic Models (DAM) could be an alternative where the
effectiveness of any specific intervention (e.g. DCM) can be obtained from meta-analysis.
Another prominent aspect of economic evaluations alongside RCTs is that randomization is
performed by considering the clinical characteristics and socioeconomic characteristics of the
participants [27, 31, 44], and not from an economic evaluation perspective. In economic
evaluations, generally more sample is required than the clinical studies to detect the cost and
effect differences. If the randomization is not even with respect to clinical characteristics
between two groups, which can happen by chance like in [44], additional methods are
required to control for the differences when performing economic evaluations otherwise the
cost-effectiveness estimation may be biased.

Economic evaluations conducted alongside RCTs follows the (shorter) duration of trial which
is considered a drawback [67]. Generally, short duration runs the risk of not providing a good
indication of longer-term effects of the intervention and its associated longer-term costs. The
duration of the studies included in this review ranges from three months to 24 months.
However, lifelong duration may be more preferable in case of management studies as there

exists high rate of mortality of the severe stage of dementia population which was seen in
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some of the studies [31, 42, 44]. One particular example, Tanajewski et al. [42] found that the
mortality rate was 25% over the intervention duration of only 90 days.

Good guidelines now exist on conducting economic evaluations alongside RCTs [69-71],
including some suggestions on methodological improvements [72]. One such improvement is
the power and sample size selection to capture the differences in costs and health effects
while considering economic evaluations alongside RCTs [73, 74].

Another important aspect is that the effectiveness of management studies largely depends on
the skill and motivation of the staff and thus affected by selection bias. The successful
implementation of DCM, for example, requires well-functioning networks, highly trained
staff, a dementia friendly environment and flexible organisational structure [75]. The
advocates of DCM have an emphasis on the implementation of DCM in nursing home care
with adequate training for the nursing home staff to have a health effect first and then the
economic evaluations can be performed. This can have an impact of the effectiveness as well
as cost-effectiveness of the interventions. It is thus possible that the trials that are found not to
be cost-effective might have non-motivated staff.

Many drawbacks of economic evaluations based on RCTs can be overcome by using DAM,
but it is used in only one study [29]. Interesting to note that DAM is much more common in
economic evaluations of pharmaceutical treatments related to dementia [76, 77]. The rare use
of DAM in the management is probably due to lack of high-quality, well-funded trials in
contrast to pharmaceuticals treatment. Building a DAM requires a large investment in terms
of time and expertise, something that has not been done in non-pharmacological research in
dementia.

Reporting quality assessment

We scored the articles based on the CHEERS statement and observed that the quality of
reporting was insufficient for several articles. It can be argued that CHEERS statement is

very recent and many of the articles were published before the CHEERS statement. However,
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other guidelines were available earlier (e.g. [78-81]) and following any of these guidelines
would have improved the presentations.

We found three studies which were not economic evaluations but with enough information to
calculate an ICER [26, 28, 31]. These studies performed poor in terms of CHEERS score.
Several items were only partially or not reported at all in most articles which impede proper
comparison between the studies. Some examples are lack of proper description of costing
methods such as unit costs, and sources of costs items (i.e. was the cost collected at the time
of the intervention or collected retrospectively, from registers or from other settings, etc.).
We also found that most studies did not have heterogeneity analyses. We hope that the
availability of the CHEERS statement will lead to improvements in reporting. However, it
should be kept in mind that these guidelines are to ensure the quality of the reporting and not
the quality of the study, although a positive correlation is expected.

Role of funding source

A majority of the studies were funded by governmental or non-governmental organizations
(Table 2). This is different compared to economic evaluations of drugs for dementia and AD
patients which generally are funded by pharmaceutical industries [76, 77]. No differences in
cost-effectiveness could be discerned based on funding source.

Strength and Limitation

The current literature review poses particular strengths. It includes studies that focused not
only on patients but also caregivers. In line with recommendations, we searched key
electronic bibliographic databases and other sources. Manual searching of reference lists of
the reviewed articles was carried out to identify relevant studies. Identified studies were
independently assessed for inclusion against a set of predetermined criteria. No restrictions
were applied on types of economic evaluations or country of origin.

There may have been some potential limitations to our study. First, the quality of reporting of

the articles based on CHEERS scoring is based on the interpretation of the reviewers and
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disagreement may arise. We have not assessed the methodological quality of the articles and
we did not perform a systematic quantitative assessment to identify key drivers of the cost-
effectiveness.

Future research

Future research should focus on more high-quality studies (e.g. pragmatic trial) with a life
long duration for measuring both costs and outcomes (health). Since the caregiver burden is
substantial, a societal perspective is recommended. In terms of outcome measurements,
researcher need to capture the overall quality of life of the patient and caregivers instead of
just health related quality of life. Although it is a common practice to perform an economic
evaluation beside an RCT, researchers should keep in mind that larger samples are required
for economic evaluations studies. Last but not least, implementation of promising
interventions is required to evaluate the cost-effectiveness in a “real-life” setting.
Conclusion

We found that interventions targeting management of dementia patients are not, in general,
cost-effective. More research is required to estimate effectiveness as well as cost-

effectiveness of management interventions for dementia patients and their caregivers.
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Table 1: Decision rules for economic evaluations (new intervention vs. comparator)

Scenarios | Cost | Outcome | Interpretation

1 T T Cost-effective if the willingness-to-pay exceeds the ICER

2 J T Cost-effective (new intervention dominates the
comparator)

3 ~ T Cost-effective (new intervention dominates the
comparator)

4 T N Not cost-effective (comparator dominates the new
intervention)

5 N N Cost-effective if the ICER exceed the willingness-to-
accept threshold

6 ~ N Not cost-effective (comparator dominates the new
intervention)

7 T ~ Not cost-effective (comparator dominates the new
intervention)

8 N ~ Cost-effective (new intervention dominates the
comparator i.e. cost-saving)

9 ~ ~ Not cost-effective (new intervention and comparator are
equal)

Abbreviation: T statistically significantly higher; J: statistically significantly lower; ~: no
statistical significant differences
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Table 2: Detailed characteristics of the identified studies

First Analysis; Intervention Comparator Target Perspective | Costs items Currency, | Outcomes ICER Sensitivit | CHEER | Fundin
author, Study population; ; Time Price year | measures y analysis | S g
year, design Sample size horizon checklist | source
country
Home/ community care
Challis, CEA; Quasi | Intensive case Usual care Diagnosed with NM; 24 Long-term GBP; Social contacts, ICER not No 16 Govt.
2002, UK experimenta | management in dementia with months care, day NM stress for mentioned. sensitivit and
[26] 1 community- perceived risk of care, home caregivers, Intensive case y non
based care institutionalizatio care, hospital overall need management Govt.
n, 43 matched care, respite reduction, aspects | had some
pairs care, of daily living, benefits to the
professional level of risk etc. patients such as
visits, social aspects of daily
services, living, overall
personal need.
expenditures,
housing, care
givers
Duru, CMA; Care Usual care Dementia patients | Payer and Inpatient, USD; Healthcare Cost do not DSA 21 Govt.
2009, USA | Cluster management at aged >65 and societal outpatient, NM Resources differ
[27] RCT home their caregivers, perspective | healthcare at utilization significantly, -
Intervention ;18 home and $555 (p=0.28)
=170, UC=126 months informal care
Kuo, 2010, | CUA; Cross | Institutional care | Home care Dementia patients | NM Medications, NTD; QALY ICER not No 15 NM
Taiwan sectional and their food and NM mentioned. sensitivit
[28] caregivers; equipment, Home carehad | y
intervention=>51 care services, higher QALY
pairs, HC=89 transportation and low cost
pairs , caregiver’s
productivity
loss
Long, CMA Enhanced Usual care Spouse and adult Healthcare; | Medical care, | USD; Healthcare Cost saving is Scenario 20 Govt.
2014, USA support for children of 15 years assisted 2011 Resources $996 million in | analyses and
[29] caregivers dementia patients; living costs utilization 15 years ($100 non
modelling study and nursing million to $2.64 Govt.
home billion)
Klug, CMA Support for Usual care Dementia patients | Healthcare; | Medical care | USD; Delayed Cost saving No 19 Govt.
2014, USA caregivers and their 42 months and costs for 2011 replacement to 39.8 million in and
[30] caregivers. 951 nursing home nursing home, two years non
patients and 1,750 caregivers’ Govt.
caregivers empowerment
Interventions at the institutional care settings
Chenoweth | CEA; RCT Person-centred Usual care Dementia patients | 4 months Intervention AUS, Cohen-Mansfield AUSS$ 8.01 for DSA 20 Govt.
, 2009, care (PCC), in residential interventio | and drug 2008 agitation PCC and AUSS
n and 4 inventory (CMAI) | 48.95 for DCM
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Australia dementia-care care; PCC=109, months per CMAI point
[31] mapping (DCM) DCM=98, UC=82 | follow-up; averted after
NM intervention
and AUSS 6.43
and AUSS
46.89 at follow
up,
respectively.
van de CMA; Dementia-care Usual care Dementia patients | Health Intervention, USD; Healthcare Cost neutral No 19 Govt.
Ven, 2014, | Cluster mapping (DCM) residing in care; 18 outpatient, 2010-12 Resources sensitivit
NED [32] RCT nursing home and | months inpatient and utilization y
their caregivers; nursing home
DCM=154, health care
UcC=164 professional
Zwijsen, CEA, CUA; | Managing Usual care Dementia patients | Societal, Medication Euro; CMAL QALY, Dominated by Bootstrap | 21 Govt.
2015, NED | Cluster challenging residing in 20 months and NM QUALIDEM, Usual care.
[40] RCT behaviour dementia special (mean intervention sickness absence, | Cost was €82
without care unit, duration) number of higher and
providing intervention=325, medications QALY loss was
psychoactive ucC=327 0.02
medication in a
dementia care
unit
Hakkaart- CEA, CUA; | Psychotherapeuti | Multidisciplinar | People with NM; 3 Home care, Euro, Neuropsychiatric ICER for No 19 Govt.
van Roijen, | RCT ¢ nursing home y nursing home dementia and months daily care, 2004 Inventory (NPI) NPI=€ 323, sensitivit
2013, NED program care cognitive interventio | hospital care, score, Caregivers CB=€129; y
[41] disorders; n 6 months | nursing burden (CB), CCL=€540 and
Intervention=381 follow-up home, caregiver’s QALY=€27628
and comparator assisted competence 9
group=87 living (CCL), QALY
residence
Interventions at the hospital or general practitioner setting
Tanajewski | CUA; RCT | A specialist unit Usual care Cognitive Societal; 3 Inpatient, GBP, QALY Intervention PSA 21 Govt.
,2015, UK for people with impairment, aged | months day-case, 2011/201 dominates UC.
[42] delirium and >65, outpatient, 2 Cost reduction
dementia intervention=109, primary care, was £149 and
uC=100 critical care, QALY gain
ambulance was 0.001
services,
mental health
trust, social
care,
intervention
Meeuwsen, | CUA; RCT | Memory clinic GP care People with mild Societal; Intervention, Euro, QALY €41,442 per No 19 Govt.
2013, NED to moderate 12 months | outpatient, 2009 QALY loss sensitivit
[43] dementia; medication, y
MC=83, GP inpatient,
care=77 home care,
day care,
nursing
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home,
physiotherap
y,
occupational
therapy,
productivity
loss, informal
care

Menn,
2012,
Germany
[44]

CEA; RCT

Dementia care at
GP setting

GP not trained
in dementia
care

Mild to moderate
dementia patients
aged > 65 and
their caregivers,
390 pairs

Societal; 2
years and 4
years

Inpatient and
outpatient
care,
prescribed
drugs,
rehabilitation,
medical aids,
and
nonphysical
services,
informal care
givers and
intervention

Euro,
2008

Time to
institutionalizatio
n,

BSFC, MMSE,
ADL, IADL,
QALY

Neither cost nor
effect differ
significantly

DSA

20

NM

Abbreviations: ADL, Activity of daily Living; BSFC, Burden Scale for Family Care Givers; CEA, Cost Effectiveness Analysis; CMA, Cost Minimization Analysis; CMAI, Cohen-Mansfield Agitation Inventory; CB,
Caregiver’s Burden; CCL, Caregivers Competence; CUA, Cost Utility Analysis; DSA, Deterministic Sensitivity Analysis; DCM; Dementia-care mapping; GBP; British Pound; IADL, Instrumental Activities of Daily

Living; NM, Not Mentioned; MMSE, Mini-Mental State Examination; NPI, Neuropsychiatric Inventory; NTD, Taiwanese dollar; NED, The Netherlands; PCC;, Person Centred Care; PSA, Probabilistic Sensitivity

Analysis; QALY, Quality Adjusted Life Years; QUALIDEM, Quality of life of dementia patient; RCT, Randomized Controlled Trial; UC, Usual care
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Table 3: Reported and evaluated cost-effectiveness of the identified management interventions

First author, Effectiveness | Reported Evaluation Remarks
year, country measures
Home/community care
Challis, 2002, Healthcare Did not Significance tests for parts of costs and Unknown due to
UK [26] Resources report cost- effects were provided but the total cost and lack of
utilization effectiveness | effects were not summed up information
Duru, 2009, USA | Healthcare Not cost- Significance test did not show any difference | Not cost-effective
[27] Resources effective in cost between the intervention and usual
utilization care group
Kuo, 2010, QALY by EQ- | Did not No significant differences in QALY's were Cost-effective
Taiwan [28] 5D report cost- observed. Significant differences in cost depending on the
effectiveness | were observe. For low dependency dependency level
population home care had significantly lower | of the dementia
cost and for high dependency population patients
institutional care had significantly lower cost
Long, 2014, USA | Healthcare Cost saving | No significance test was available Unknown due to
[29] Resources lack of
utilization information
Klug, 2014, USA | Healthcare Cost saving | No significance test was available Unknown due to
[30] Resources lack of
utilization information

Interventions at the institutional care settings

Chenoweth, CMI, number | Did not Significance differences in CMAI and Cost-effective
2009, Australia of falls report cost- number of falls were presented. No
[31] effectiveness | significance test was presented for cost
van de Ven, Healthcare Cost-neutral | No significant differences in total cost were Not cost-effective
2014, The Resources observed
Netherlands [32] | utilization
Zwijsen, 2015, CMAI QALY | Not cost- Cost was significantly higher and QALY was | Not cost-effective
The Netherlands | by EQ-5D, effective significantly lower for the intervention group
[40] QUALIDEM
Hakkaart-van QALY by EQ- | Not cost- No significant differences in costs and Not cost-effective
Roijen, 2013, The | 5D, NPI, CB, | effective QALYs were observed. Significant (QALY).
Netherlands [41] | CCL differences in NPI, CB and CCL were Cost-effective
observed. (NPI, CB, CCL).
Interventions at the hospital or general practitioner setting
Tanajewski, QALY by EQ- | Dominant No significant differences in costs and Weakly cost-
2015, UK [42] 5D QALYs were observed. CEAC showed 78% | effective
probability to be cost-effective at £30,000
WTP for complete cases. 90% probability to
be cost-effective at £30,000 WTP for full
cases (imputation) analysis
Meeuwsen, 2013, | QALY by EQ- | Not cost- No significant differences in costs and Not cost-effective
The Netherlands 5D effective QALYs were observed. CEAC showed 55%
[43] probability to be cost-effective at £30,000
WTP
Menn, 2012, QALY by EQ- | Not cost- No significant differences in costs and Not cost-effective
Germany [44] 5D effect QALYs were observed.

Abbreviations: QALY, Quality Adjusted Life Years; QUALIDEM, Quality of life Dementia; ICER, Incremental
Cost-Effectiveness Ratio; CEAC, Cost-Effectiveness Acceptability Curve; NPI, Neuropsychiatric Inventory;
CB, caregiver’s burden; CCL, Caregivers’ competence
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Figure 1: A flow chart for selection of articles
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Annex 1: Detailed search history in databases with keywords

Pubmed

("economic evaluation"[All Fields] OR "cost-benefit analysis"[MeSH Terms] OR "cost-
effectiveness"[All Fields] OR "cost-benefit analysis"[MeSH Terms] OR "cost-benefit
analysis"[MeSH Terms] OR "cost benefit"[ All Fields] OR "cost utility"[ All Fields] OR "cost-
utility"[All Fields]) AND ((("dementia"[MeSH Terms] OR "dementia"[All Fields]) OR
"dementia"[MeSH Terms]) OR "mild cognitive impairment"[All Fields]) AND
(("2000/01/01"[PDAT] : "2015/12/31"[PDAT]) AND English[lang])

=534

CRDWeb

((dementia)) and ((Economic evaluation:ZDT and Bibliographic:ZPS) OR (Economic
evaluation:ZDT and Abstract:ZPS)) IN NHSEED FROM 2000 TO 2016

=100
EMBASE

1. 'dementia'/exp OR dementia

N

'cost effectiveness' OR 'cost utility' OR 'cost benefit analysis' OR 'economic
evaluation'

'mild cognitive impairment':ab

#1 OR #3

'cost consequence analysis'

#2 OR #5

#4 AND #6

#7 AND (2000:py OR 2001:py OR 2002:py OR 2003:py OR 2004:py OR 2005:py
OR 2006:py OR 2007:py OR 2008:py OR 2009:py OR 2010:py OR 2011:py OR
2012:py OR 2013:py OR 2014:py OR 2015:py)

=1827

PN kW

Web of science

TOPIC: Dementia

TOPIC: Mild cognitive impairment

TOPIC: Alzheimer

TOPIC: Vascular dementia

TOPIC: Parkinson’s disease

1OR20OR30OR40RS5

TOPIC: (cost effectiveness) OR TOPIC: (cost-effectiveness
analysis) OR TOPIC: (cost-effectiveness) OR TOPIC: (cost utility
analysis) OR TOPIC: (cost-utility analysis) OR TOPIC: (cost
benefit) OR TOPIC: (cost-benefit) OR TOPIC: (economic evaluation)
6 AND 7 (Refined by: Publication Years (2000 to 2015))

9. 8 (Refined by: Language (English)

Nk w—

S

= 1831
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NN R —

9.

10.
11.
12.

=527

Dementia
AB dementia
AB dementia OR mild cognitive impairment
Cost effectiveness
Cost benefit analysis
Cost utility analysis
Cost-utility analysis in healthcare
Economic evaluation
Cost consequences analysis in health economics
40R50R60OR70R80R9
10 AND 3
11 (limiters- 20000101-20151231)

Popline

1.

3.

53

(( ( ( Title:dementia ) OR ( Title:alzheimer ) ) )) AND ( ( Language:English ) AND (
Publication Year:[2000 TO 2015] ) AND ( Peer Reviewed:1 ) AND ( Journal
Article:1))

(( ( ( Title:cost effectiveness analysis ) OR ( Title:cost utility analysis ) OR (
Title:economic evaluation ) OR ( Title:cost benefit analysis ) ) )) AND ( (
Language:English ) AND ( Publication Year:[2000 TO 2015] ) AND ( Peer
Reviewed:1 ) AND ( Journal Article:1))

10OR2
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