
REVIEW Open Access

Health-related quality of life in people with
predementia Alzheimer’s disease, mild
cognitive impairment or dementia
measured with preference-based
instruments: a systematic literature review
Filipa Landeiro1* , Seher Mughal1, Katie Walsh1, Elsbeth Nye1, Jasmine Morton1, Harriet Williams1, Isaac Ghinai1,
Yovanna Castro2, José Leal1, Nia Roberts3, Helena Wace1, Ron Handels4,5, Pascal Lecomte6, Anders Gustavsson5,7,
Emilse Roncancio-Diaz8, Mark Belger9, Gurleen S. Jhuti2, Jacoline C. Bouvy10, Michele H. Potashman11,
Antje Tockhorn-Heidenreich12, Alastair M. Gray1 and on behalf of the ROADMAP consortium

Abstract

Background: Obtaining reliable estimates of the health-related quality of life (HR-QoL) of people with predementia
Alzheimer’s disease [AD] (preclinical or prodromal AD), mild cognitive impairment (MCI) and dementia is essential
for economic evaluations of related health interventions.

Aims: To provide an overview of which quality of life instruments are being used to assess HR-QoL in people with
predementia AD, MCI or dementia; and, to summarise their reported HR-QoL levels at each stage of the disease
and by type of respondent.

Methods: We systematically searched for and reviewed eligible studies published between January 1990 and the
end of April 2017 which reported HR-QoL for people with predementia AD, MCI or dementia. We only included
instruments which are preference-based, allowing index scores/utility values to be attached to each health state
they describe based on preferences obtained from population surveys. Summary results were presented by
respondent type (self or proxy), type of instrument, geographical location and, where possible, stage of disease.
Health state utility values derived using the EuroQoL 5-Dimensions (EQ-5D) were meta-analysed by pooling
reported results across all studies by disease severity (MCI, mild, mild to moderate, moderate, severe dementia, not
specified) and by respondent (person with dementia, carer, general public, not specified), using a fixed-effects
approach.

(Continued on next page)

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: filipa.landeiro@ndph.ox.ac.uk
1Health Economics Research Centre, Nuffield Department of Population
Health, Old Road Campus, University of Oxford, Old Road Campus, Oxford
OX3 7LF, UK
Full list of author information is available at the end of the article

Landeiro et al. Alzheimer's Research & Therapy          (2020) 12:154 
https://doi.org/10.1186/s13195-020-00723-1

http://crossmark.crossref.org/dialog/?doi=10.1186/s13195-020-00723-1&domain=pdf
http://orcid.org/0000-0003-2842-2195
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:filipa.landeiro@ndph.ox.ac.uk


(Continued from previous page)

Results: We identified 61 studies which reported HR-QoL for people with MCI or dementia using preference-based
instruments, of which 48 used the EQ-5D. Thirty-six studies reported HR-QoL for mild and/or moderate disease
severities, and 12 studies reported utility values for MCI.
We found systematic differences between self-rated and proxy-rated HR-QoL, with proxy-rated utility valued being
significantly lower in more severe disease states.

Conclusions: A substantial literature now exists quantifying the impact of dementia on HR-QoL using preference-
based measures, giving researchers and modellers a firmer basis on which to select appropriate utility values when
estimating the effectiveness and cost-effectiveness of interventions in this area. Further research is required on HR-
QoL of people with preclinical and prodromal AD and MCI, possible differences by type of dementia, the effects of
comorbidities, study setting and the informal caregiver’s own HR-QoL, including any effect of that on their proxy-
ratings.
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Background
Dementia is a progressive neurodegenerative syndrome
characterised by cognitive, behavioural and functional
decline [1]. It culminates in memory loss, communica-
tion problems, reasoning difficulties, personality changes
and deterioration in ability to carry out activities of daily
living (ADL) [1]. Alzheimer’s disease (AD) is the most
common cause of dementia, estimated to account for
approximately 60% of cases; other types of dementia in-
clude vascular dementia (VD) (constituting approxi-
mately 20% of cases), dementia with Lewy bodies (DLB)
and frontotemporal dementia [1–4]. There are also
mixed forms of dementia where different aetiologies co-
exist and symptoms, risk factors and pathophysiology
overlap [3, 5–7]. Moreover, our understanding of the de-
velopment of disease prior to the dementia stage is
changing, particularly the spectrum of Alzheimer’s dis-
ease (AD), with increased focus on early identification
and intervention in patients in the predementia AD
(prodromal and preclinical AD) stages [8]. Patients with
predementia AD exhibit biochemical or pathophysio-
logical evidence of AD but are either asymptomatic (pre-
clinical AD) or demonstrate symptoms that are
insufficiently severe for a clinical dementia diagnosis
(prodromal AD) [9]. Mild cognitive impairment (MCI) is
another parallel classification of a disease stage prior to
the development of dementia and may include patients
with AD as well as other underlying causes of symptoms.
For other dementing disorders, it is not yet possible to
assess the full span of the disease given the lack of bio-
markers, with the exception of carriers of pathogenic
mutations. For the purpose of this study, we refer to pre-
dementia AD, MCI and dementia, thereby including all
stages of disease, regardless of aetiology. As yet, there is
no cure for dementia, and progression over time remains
inexorable, with the majority of cases occurring in older
age [10, 11]. In 2015, dementia was estimated to affect
4.7–7.6% of all those aged over 60 years worldwide [12],

and the total number of people with dementia world-
wide is projected to reach 131 million by 2050 [12]. The
financial impact of dementia is also enormous, with an
estimated worldwide cost of US $818 billion in 2015
[13]. In addition, dementia carries a complex humanistic
burden that, although more difficult to quantify, can sig-
nificantly impact on the health-related quality of life
(HR-QoL) of patients and their carers [14].
HR-QoL reflects a person’s perception of how a health

condition affects their physical, social, mental and emo-
tional well-being as well as their functional ability to
perform everyday tasks [15, 16]. It is a multidimensional
construct that can be measured using generic or disease-
specific HR-QoL instruments [17]. Generic HR-QoL
measures are designed to measure general health status
across all diseases and health problems, whilst disease-
specific HR-QoL measures are designed for use in par-
ticular disease areas. These generic and disease-specific
instruments can be further subdivided into preference-
based, which allow a summary index score or utility
value to be derived for the different health states they
describe using preference weights obtained usually from
the general public, or non-preference-based measures,
where responses may be scored and summed, but the
strength of preference for different states is not included.
Generic preference-based measures are preferred for
economic analyses such as cost-utility analyses, as they
provide valuations of different health states and permit
comparisons across different disease areas. Therefore,
understanding the HR-QoL of people living with prede-
mentia AD, MCI and dementia is essential for the accur-
ate evaluation of health interventions from an economic
perspective, especially when future health interventions
are likely to focus on treating patients in the earlier
stages of the disease [8].
The aims of this systematic literature review and

meta-analysis are twofold: to provide an overview of the
different preference-based instruments being used to
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assess HR-QoL in people with predementia AD, MCI or
dementia; and, to summarise their reported HR-QoL
levels at each stage of the disease and by type of
respondent.
This study forms part of the ROADMAP (Real world

Outcomes across the Alzheimer’s Disease spectrum for
better care: Multi-modal data Access Platform) project
[18].

Methodology
Search strategy, selection criteria and quality assessment
This systematic literature review followed the reporting
guidelines of the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) statement
[19]. The protocol was registered with the PROSPERO
international prospective register of systematic reviews
(registration number CRD42017071416) and published
in BMJ Open [20].
We included any study reporting utility values for

adult populations that have either predementia AD, MCI
or dementia, irrespective of the type and stage of the dis-
ease. We considered utility values reported using both
general and disease-specific questionnaires. We did not
apply any language or geographic restrictions.
Further details of the search strategy (including the

search terms used and results yielded), study partici-
pants, study designs and quality assessment of the stud-
ies included in this review are freely available online in
the protocol [20]; see also Additional file 1: Appendix 1.

Outcomes of interest
The outcomes of interest for this systematic literature
review were the self- or proxy-rated health utility values
for people with either predementia AD, MCI or demen-
tia. A detailed description of the instruments used to
measure HR-QoL is provided in Table S1 (see Add-
itional file 1: Appendix 2). Wherever possible, utilities
were detailed by stage of disease (see Additional file 1:
Appendix 1 – section 1.1) in an attempt to understand
how they evolve throughout disease progression.
The scales used to measure disease severity related to

cognitive abilities or global assessment are described in
Additional file 1: Appendix 3.

Analysis of data
Results were summarised using descriptive statistics.
Where data were missing, study authors were contacted.
We also extracted and presented data for each study on
utilities according to the respondent (self or proxy), the
type of instrument used to measure HR-QoL, the geo-
graphical location and, where possible, the stage of dis-
ease. These are the results we recommend are used in
economic evaluations of new health technologies.

A meta-analysis was undertaken for utilities derived
using the EuroQoL 5-Dimensions (EQ-5D). The utility
values obtained from other tools were not considered
in the meta-analysis as the literature reports signifi-
cant differences in terms of utility values obtained
using different preference-based instruments for the
same sample [21]. The meta-analysis was conducted
by pooling utility values across all studies by disease
severity (MCI, mild, mild to moderate, moderate and
severe dementia; not specified) and by respondent
(person with dementia, carer, general public; not spe-
cified) using a fixed-effects approach [22, 23]. The
weights used were the inverse variance of the utilities
reported in each study. Only studies for which stand-
ard deviations or standard errors for the mean utility
were provided, or could be estimated, were included
in this analysis. In interventional studies, only the
baseline utility values were used, as the focus of this
systematic literature review was not on the effects of
interventions. Where a study presented utility values
for the same population with multiple estimates based
on more than one country-specific value set, only one
estimate was considered. The utility value used was
the one obtained using the value set for the country
from which the participants were recruited.
All calculations were carried out in Stata 13 (Stata-

Corp LLC, TX, USA), and forest plots were created
using R version 3.4.2.

Results
Results of the literature review
The results of the literature review are summarised in
the PRISMA flow diagram (Fig. 1). In total, 61 studies
were included. A detailed summary of the characteristics
of these studies can be found in Table S2 (see Additional
file 1: Appendix 4).
All types of dementia were included in this systematic

literature review; however, 29 of the 61 studies reported
information solely for individuals with AD. The most
commonly used HR-QoL measure was the EQ-5D (n =
48); five used the Health Utility Index Mark 2 (HUI-2),
seven used HUI-3 and one used both HUI-2 and HUI-3.
Other HR-QoL measures used were the Quality of Well-
Being scale (n = 4), 15D (n = 1), DEMQOL (n = 11) and
the Clinical Dementia Rating (CDR)-Time Trade-Off
(n = 1). In total, only 39 studies reported HR-QoL by
disease severity, although 51 studies used one (n = 38) or
multiple (n = 13) instruments intended for measurement
of disease severity. The instrument most commonly used
to characterise disease severity was the Mini-Mental
State Examination (MMSE), which was included in 31 of
the 61 studies; 13 studies used the CDR-Global (CDR-G)
and five each used the Alzheimer’s Disease Assessment
Scale-Cognitive Subscale and the Global Deterioration
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Scale. Nine studies combined two or more of the above
scales. Mild to moderate disease severity was reported
most commonly (36 studies included either one or both
severities), with 21 and 12 of the 36 reporting utility
values for severe dementia and MCI, respectively. Seven
of the 36 studies assessed at least four disease stages, in-
cluding MCI.

Of the 61 included studies, 11 reported self-rated HR-
QoL only and 27 reported caregiver proxy-rated HR-
QoL only; 16 reported both self-rated HR-QoL and care-
giver proxy-rated HR-QoL. Of the 43 studies that used
caregiver HR-QoL proxy ratings, 39 used informal care-
givers and eight used professional caregivers, with some
studies using both informal and professional caregivers.

Fig. 1 PRISMA diagram for the SLR considering HR-QoL in people with predementia AD, MCI or dementia. ADLs, activities of daily living; CCRCT,
Cochrane Central Register of Controlled Trials; CDSR, Cochrane Database of Systematic Reviews; DARE, Database of Abstracts of Reviews of Effects;
NHS EED, National Health Service Economic Evaluation Database; QoL, quality of life; SLR, systematic literature review
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Four of 61 studies concerned direct elicitation of utility
values using the general public as a proxy, one of which
used expert raters—physicians, nurses and other clinical
and research staff attending the winter business meeting
of the Alzheimer’s Disease Cooperative Study as well as
student raters from Columbia University School of Pub-
lic Health—to generate utility values. Three of 61 studies
did not specify who rated the HR-QoL.
Table 1 presents the utility values for HR-QoL for

people with MCI or dementia by type of instrument, re-
spondent and country, and Appendix 5 (see Additional
file 1) provides a detailed description of the results.

Comparison of utility values based on self- versus proxy
rating for studies using the EQ-5D
We conducted a meta-analysis of the utility values re-
ported in studies using the EQ-5D by respondent. Over-
all, the number of studies reporting self-rated utilities
decreased as disease severity increased (Table 1). In pa-
tients with later-stage disease, the number of studies
reporting self-rated utilities was lower than those report-
ing proxy-rated utilities (Table 1).
When EQ-5D-derived utility values were pooled by

disease severity (Fig. 2), there was no statistically signifi-
cant difference between self-rated and proxy-rated
values for patients with MCI (difference in weighted
means − 0.06, P = 0.17). However, as disease severity in-
creased, the difference between self-rated and proxy-
rated utilities also increased. People with severe demen-
tia still indicated having high utilities (weighted mean
0.82; 95% confidence interval [CI] 0.64–1.00), whereas
proxies indicated that the patients’ utilities were low
(weighted mean 0.36; 95% CI 0.18–0.53). These results
demonstrated a statistically significant difference in util-
ity values of − 0.46 for people with severe dementia (P <
0.01), but the difference was only significant from mild
dementia onwards.

Discussion
Summary of the main findings
Understanding the HR-QoL of people living with prede-
mentia AD, MCI and dementia is essential for the accur-
ate evaluation of health interventions from an economic
perspective. This systematic review identified 61 studies
assessing the HR-QoL of people with MCI or dementia
using preference-based utility measures. Of these, 39 re-
ported utility values according to disease severity, with
seven including at least four stages of dementia, includ-
ing MCI. This attempt to capture HR-QoL across the
entire span of the disease, with particular focus on pre-
clinical and prodromal AD and MCI, responds to a gap
in the current literature that needs to be addressed given
that new disease-modifying treatments are expected to
act in the earlier stages of the disease. Overall, the

studies identified in this review demonstrated
heterogenous HR-QoL utility data, likely because of a
combination of factors. This review identified a number
of these factors, as discussed in the following sections,
including measures used to define disease severity, mea-
sures used to assess HR-QoL, underlying disease (both
causes of dementia or cognitive impairment and comor-
bidities), clinical and geographical setting, choice of re-
spondent and other methodological differences.

Instruments used to assess HR-QoL
A variety of instruments were used to measure disease
severity, with widespread variation in the reference
ranges adopted to define each severity stage. The most
commonly used measure of disease severity was the
MMSE, which only assesses cognition, and the CDR-G,
which reflects both cognitive and functional assessment
with inputs from the clinician in the overall score. HR-
QoL was assessed using a wide range of preference-
based measures. As the domains and scoring and utility
valuations vary between HR-QoL instruments, direct
comparison of results can be difficult. This heterogeneity
could be observed when several HR-QoL instruments
were used on the same sample and obtained different
utility values [21]. The choice of instrument could there-
fore result in different quality-adjusted life-years and in-
cremental cost-effectiveness ratios and so have the
potential to influence important decision-making pro-
cesses. In this review, the most commonly used HR-QoL
instrument was the EQ-5D. It is short and easy to ad-
minister, making it attractive for use in populations with
attention difficulties, such as those with dementia [24].
It demonstrates good feasibility, reliability and validity in
dementia [16] and is the HR-QoL instrument of choice
recommended by the UK National Institute for Health
and Care Excellence [1] for use in economic evaluations.
The widespread use of the EQ-5D permitted the results
to be meta-analysed according to disease severity stage,
thus providing a better insight into HR-QoL across the
disease continuum.
However, the EQ-5D predominantly assesses func-

tional and emotional impairments. Lack of a specific
cognitive domain may explain why, compared with the
HUI, the EQ-5D detects less marked differences between
mild and severe cognitive impairment [25]. In addition,
the EQ-5D is a generic HR-QoL tool that has not been
specifically designed for patients with dementia. Indeed,
most HR-QoL instruments used in the studies identified
in this review were generic rather than disease specific.
It can be argued that generic instruments produce less
targeted results than those produced by instruments spe-
cifically designed to cover more relevant aspects of a dis-
ease. However, a recently published study by Ratcliffe
et al. [26] compared generic EQ-5D-5L results with
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those from the dementia-specific DEMQOL-U and
DEMQOL-U-Proxy instruments when calculating HR-
QoL in an Australian residential care setting. Results
suggested that, although both tools captured specific as-
pects of the disease and thus complemented each other,
the EQ-5D was a more suitable instrument in this set-
ting as it was more strongly correlated to function.

Potential explanations for observed differences in HR-QoL
A systematic review and meta-regression analysis by Li
et al. [21] suggested that, even when using the same HR-
QoL instrument, utilities can vary significantly across
different samples. This suggests that covariates such as
study methodology, study setting, country and patient
characteristics can influence utility values. Type of de-
mentia included in the study, for example, might influ-
ence reported HR-QoL, as might other demographic
factors and disease symptoms beyond the scope of this
review. Jönsson et al. [25] found, for example, that when
caregivers lived with patients, patients reported higher
baseline utility scores, and Schiffczyk et al. found that
the rate of cognitive decline over time was associated
with reduced utilities. If patient-level data are available
to researchers and these covariates have been recorded,
such differences can be controlled for, but often neither
of these conditions holds.

Although ROADMAP primarily focuses on AD, this
review included all types of dementia because of the pos-
sibility of overlap and diagnostic uncertainty between
dementia types. Lam et al. reported utilities separately
for patients with AD and patients with “dementia not
AD”. Although not directly compared, the HUI-2 utility
values were 0.23 and 0.24, respectively. The sample size
for patients with AD in this study was also much smaller
than that for patients with other dementia types, contra-
dicting literature reports that AD accounts for the ma-
jority of dementia cases. It is likely that misdiagnosis or
misreporting means the “dementia not AD” population
did actually include a mixture of patients with and with-
out AD, resulting in quite similar scores. Different types
of dementia may have different effects on HR-QoL. For
example, Boström et al. reported that patients with DLB
had significantly lower utility values than those diag-
nosed with AD when both self and proxy rated (P <
0.0001), and additional research is needed to compare
the impact of the several different types of dementia on
HR-QoL.
Differences in HR-QoL between studies can also be

caused by factors such as comorbidities. Winter et al.
found that the presence of depressive symptoms reduced
utility by 14% in patients with AD and VD (P < 0.01),
with an overall utility for patients with depression of
0.35 and for those without depression of 0.48. In a

Fig. 2 HR-QoL measured using the EQ-5D. Self- and proxy ratings in people with MCI or dementia by disease severity. Results reported: mean
HR-QoL and 95% confidence intervals (size of the box represents the sample size). EQ-5D, EuroQoL 5-Dimensions instrument; HR-QoL, health-
related quality of life; MCI, mild cognitive impairment
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population restricted to hospital inpatients, Sheehan
et al. found significantly lower utilities in those with self-
reported depression (P = 0.001) and in patients with in-
strumental ADL impairment (P = 0.020), though this
was only the case when using the Quality of Life – Alz-
heimer’s Disease scale. Interestingly, this study reported
that self-reported EQ-5D utility values were also signifi-
cantly associated with carer stress (P = 0.002). Koekkoek
et al. reported that patients with type 2 diabetes mellitus
(T2DM) were twice as likely to develop cognitive impair-
ment as those without and therefore compared HR-QoL
in individuals with T2DM and cognitive impairment
with that for individuals with T2DM but no cognitive
impairment. Unfortunately, as utilities were not com-
pared between those with and without T2DM, it is diffi-
cult to determine the extent to which T2DM itself
impacts on HR-QoL.
More research is also required on the effect of study

setting on HR-QoL. Olazarán et al. identified no signifi-
cant difference in utilities between patients with severe
dementia in institutions and the community, but Kuo
et al. found that individuals in the community had sig-
nificantly higher utility than those in institutions, who
were typically older, were more frequently widowed, had
an increased number of chronic medical conditions and
were restricted in their functional independence. Hess-
man et al. also found significantly higher HR-QoL for
patients at home than for those living in nursing homes.
Utility values may also be influenced by the perspec-

tive from which patient HR-QoL is rated. Overall, this
review found that HR-QoL was most often reported by
patients and their informal caregivers. We did not ob-
serve a significant difference between self-rated and
caregiver proxy-rated utility values for people with MCI.
However, beyond the MCI stage of the disease, self-rated
utilities were significantly higher than caregiver proxy-
rated utilities, with an increasing difference in more se-
vere stages of dementia. A recent study by Easton et al.
[27] identified a similar trend. HR-QoL is a subjective
construct that should ideally be reported by the individ-
ual directly affected. However, studies on the validity of
self-reported HR-QoL measurement instruments are
contradictory, with some arguing that patients with de-
mentia are capable of providing their own self-ratings
and Vogel et al. [28] and Schiffczyk et al. suggesting that
patients provide over-optimistic reports of HR-QoL. The
disparities between patient and caregiver scores in mild
dementia could be explained by differences in insight
into the effect of the disease, adaptation of patients to
their condition or censoring bias as patients become in-
creasingly unable to complete HR-QoL questionnaires
with progressing disease [25]. Alternatively, caregivers
may be experiencing increasing emotional, physical and
financial pressures as dementia symptoms emerge. This

may decrease their own utility, which could in turn in-
fluence their perception of patient HR-QoL. Schiffczyk
et al. demonstrated that proxies with depression rate pa-
tient HR-QoL worse and report more behavioural and
functional impairments than do those without depres-
sion. The impact of caregiver HR-QoL on their ratings
of the HR-QoL of people with dementia is underre-
searched and deserves future consideration. This might
be a more important factor in informal than in profes-
sional carers. Bryan et al. investigated the differences be-
tween the utilities reported by different proxies and
found that informal carers, who were often spouses liv-
ing with affected individuals, rated patient HR-QoL sig-
nificantly worse than clinicians did. Overall, proxy utility
data should be interpreted cautiously and not be as-
sumed to provide a direct substitute for patient self-
assessment, even when disease severity means that pa-
tients are no longer able to meaningfully assess their
own HR-QoL [24, 29].
Another potential element of studies that might affect

the HR-QoL findings is the choice of preference weight
data. Ideally, preference weights for the calculation of
utilities should be derived from the population of the
country being studied. In a study of patients with AD in
Canada, Oremus et al. found significantly higher mean
utility values with USA than with Canadian preference
weights (0.87 vs 0.81; P < 0.0001). On the other hand,
Fang et al. demonstrated no significant difference in
mean self-rated utility values (P = 0.63) when comparing
Canadian and UK preference weights to rate HR-QoL
for Canadian patients and their caregivers. These differ-
ences must be considered when interpreting the findings
of the meta-analysis.

Overall completeness and quality of evidence
Our review identified 12 studies that reported mean util-
ity values but not by disease severity. The results of
these studies are included in Figure S1F (see Additional
file 1: Appendix 5), reporting mean utility for all pa-
tients, but they are unlikely to contribute with useful in-
formation to disease models, as they provide no
information regarding the patient’s location on the dis-
ease spectrum. Furthermore, in this group of studies, the
self-rated weighted mean is lower than that from studies
reporting each of the separate severity stages of demen-
tia, including severe dementia. This was mainly due to
the low overall utility values reported in the studies by
Boström et al., van de Ven et al. and Winter et al. The
severity of the dementia included in the study by van de
Ven et al. was unclear, though the utilities may also have
been affected by inclusion only of patients living in resi-
dential or nursing homes. The low self-rated utilities of
0.38 in the study by Boström et al. for patients with DLB
also impacted the low overall average, whereas Winter
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et al. stated that 15.3% of individuals in their study had
severe dementia and 84.7% had moderate dementia.
However, given the sparse information provided, it is
difficult to compare the findings of these studies with
those of other studies reporting utilities by disease sever-
ity. Future studies should focus on providing utility
values by disease severity.
The majority of the studies, when assessed using the

Effective Public Health Practice Project quality assess-
ment tool, were considered to produce strong/moderate
evidence. However, the tool itself rates observational
studies as weak in the study design parameter, which af-
fects most of the studies in this review, as only ten were
randomised trials. Nevertheless, non-randomised studies
may provide more generalisable HR-QoL evidence than
some randomised controlled trial populations when
parameterising economic models.

Strengths and limitations of the systematic review
Overall, the strength of this study lies in the fact that it
is a comprehensive systematic review of the literature. It
used rigorous screening techniques to ensure inclusion
of all relevant articles and included studies published in
several languages to produce globally relevant results. It
builds on the study by Shearer et al. [14] by summarising
the current instruments used to measure HR-QoL and
describing instruments available to measure disease se-
verity. However, it goes further by summarising utility
values according to the stage of disease, with the specific
inclusion of MCI as well as mild, moderate and severe
dementia.
This review has some limitations. Our meta-analysis

pooled utility values by disease severity and respondent
using fixed effects. Given the heterogeneity across stud-
ies, it would have been useful to perform the meta-
analysis using random effects, but the small sample sizes
precluded this. Also, the data were pooled across all
countries despite the acknowledged differences in
country-specific value sets, but, again—given the limited
number of studies by country—it was not possible to
take this variability into account. The meta-analysis did
not differentiate between different types of dementia,
which will also have increased heterogeneity across the
study results. However, 29 of the 61 studies focussed
only on AD, so this group will represent the majority of
observations, even in studies including all types of de-
mentia. As described, differences were mainly observed
between DLB and AD. A systematic review reported
DLB as accounting for approximately 4.2% of all demen-
tia cases in the community and approximately 6.3% of
cases in secondary care [30], and this is reflected in the
sample of patients included in studies examining all
types of dementia. Another limitation is that we were
unable to differentiate between settings in the meta-

analysis, but such differences were described in the nar-
rative synthesis.

Conclusions
In summary, future studies should systematically report
the different types of dementia included, and levels of
disease severity should be clearly documented and cut-
offs defined and justified. Study setting should be stated,
and it should be clear who the respondent is. As there is
no current consensus on whether self- or proxy-rated
HR-QoL is more appropriate, studies should ideally re-
port both. Meanwhile, and notwithstanding the identi-
fied gaps in the literature, our systematic review has
demonstrated that a substantial literature now exists
quantifying the impact of dementia on HR-QoL using
preference-based measures. Our results should give re-
searchers and modellers a firmer basis on which to select
appropriate utility values when estimating the effective-
ness and cost-effectiveness of interventions in this area.
We identified several gaps in the literature that should

be addressed. We found limited data on HR-QoL in the
MCI stage and no data on HR-QoL in the preclinical
and prodromal AD stages, largely because identifying pa-
tients in this stage of disease is challenging. Additional
studies on preclinical and prodromal AD with biomarker
support are needed to understand the impact of AD on
HR-QoL in these stages of the disease. All studies inves-
tigating HR-QoL in predementia AD, MCI or dementia
must report where patients are on the disease spectrum
in order to provide results useful for economic evalua-
tions. Ideally, instruments measuring disease severity
should also be validated for use in all stages of the dis-
ease, including preclinical and prodromal AD, and
should incorporate assessment of more than one symp-
tom domain with consistent pre-specified cut-off points.
Despite widespread use of the EQ-5D, more research is
still needed to compare generic and disease-specific HR-
QoL instruments to fully justify the use of a generic ra-
ther than a disease-specific tool. It is also important that
the impact of informal and formal caregiver HR-QoL on
their rating of the patient HR-QoL is better understood
so as to improve the interpretation of results. Addition-
ally, research is required to compare the impact of the
different types of dementia, comorbidities and study set-
ting on HR-QoL and the impact of informal caregiver
HR-QoL.
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