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Abstract

Background. There is widespread agreement that both the length and quality of life matter when assessing new tech-
nologies and/or models of care in the treatment for cancer patients. Quality of life for partners/carers also matters,
particularly for prostate cancer. Purpose. This systematic review aims to provide up-to-date utility values along the
prostate cancer care continuum (i.e., from prescreening through to palliative care) for use where future trial-based or
modelled economic evaluations cannot collect primary data from men and/or partners. Data Sources. A protocol
was developed and registered on the international register of systematic reviews—PROSPERO. Databases searched
included EBSCO Information Services (CINAHL, EconLit, Global Health, HEED, MEDLINE Complete,
PsycINFO), Cochrane Database of Systematic Reviews, Web of Science, and Embase. Study Selection. Study selec-
tion terms included health-related quality of life, prostate cancer, and partners or carers. Data Extraction. The
authors identified articles published between 2007 and 2016 that provided health state utility values, with statistical
uncertainty, for men with or at risk of prostate cancer and/or their partner/carers. Data Synthesis and Results. Study
quality and generalizability of utilities was evaluated and meta-analysis conducted against prespecified criteria. From
906 original articles, 29 recent primary studies met the inclusion/exclusion criteria. We tabulate all the utility values
with uncertainty, along with considerable methodological detail and patient population characteristics. Limitations.

Utility values pertaining to carers/partners were limited to one study. Conclusions. Studies varied in design, measure-
ment instruments utilized, quality, and generalizability. There is sufficient qualitative and quantitative detail for the
reported utility values to be readily incorporated into economic evaluations. More research is needed with carers/
partners and with newly developing prostate cancer-specific quality of life tools.
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Economic appraisal essentially compares resource use
with outcomes achieved across two alternatives—one of
which is usually current practice and the other an option
for change. The aim is to optimize outcomes with avail-
able resources or minimize resource use for a given out-
come. Outcomes, of course, can be measured in different
ways. In health, outcomes are best measured using tech-
niques that capture both premature mortality and mor-
bidity outcomes, that is, ‘‘healthy life years.’’ Again, there

are various ways of capturing the length of life and the
quality of those life years, but the ‘‘quality-adjusted life
years’’ (QALYs) metric is preferred by influential
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international health technology assessment agencies in
the United Kingdom, Canada, and Australia. These
include the National Institute of Health and Care
Excellence in the United Kingdom, the Canadian Agency
for Drugs and Technology in Canada, and the
Pharmaceutical Benefits Advisory Committee and the
Medical Services Advisory Committee in Australia. In
addition to these government agencies, the QALY has
strong standing among health economists and journals
that report economic evaluation results.1,2 This article,
therefore, focuses on the QALY metric.

The measurement of quality in QALYs relies on
health state valuations, or preferences, for particular
health states. The valuation is referred to as a ‘‘health
state utility value’’ (HSUV) and incorporates a weighting
that reflects the desirability of the described health
state.1,3 The health states can be measured ‘‘indirectly’’ or
‘‘directly.’’ Indirect measurement uses instruments where
the importance placed on various domains of quality of
life—such as pain, anxiety, or activities of daily living—
have already been preset. These are called health-related
quality of life (HRQoL) instrument measures and include
popular instruments such as the Euroqol Five Dimensions
(EQ-5D)4 and the Assessment of Quality of Life (AQoL)5

suite of instruments. Determining the importance of the
various domains is based on scaling procedures, such as
the ‘‘standard gamble’’ (SG) or ‘‘time tradeoff’’ (TTO).
With these techniques respondents are asked to select
between different health states that exhibit different combi-
nations of the quality of life (QoL) domains. With SG, the
tradeoff is based on risk of adverse outcomes (including
death) to establish value, while with TTO, the tradeoff is
based on time spent in the various health states. Once
developed, the importance weights attached to the various
QoL domains are called ‘‘scoring algorithms.’’ An impor-
tant design issue for these HRQoL measures relates to
who is asked to make the tradeoffs, with options ranging

from the general community, to clinicians, to politicians,
to patients. Direct elicitation techniques involve asking
people to preference-weight their own health (as opposed
to hypothetical states), relative to some ideal of perfect
health, again using one of the scaling procedures such as
SG or the TTO. Over and above how QoL is measured for
patients, it is increasingly acknowledged that disease and
its treatment also affects the family, partners, and carers of
the affected individual.6,7 Inclusion or exclusion of these
broader QoL measures is another important design issue
for researchers and decision makers who seek to measure
health outcomes.

Prostate cancer is a disease affecting many men
around the world. In 2012, it was the fifth leading cause
of male cancer death at 6.6% with an estimated 307,000
deaths worldwide. The incidence of the cancer was much
larger at over 1.1 million and is relatively higher in coun-
tries where prostate specific antigen (PSA) testing plus
biopsy has become more widespread.8 Recently reported
5-year survival rate of men diagnosed with localized dis-
ease varies with age, ranging from 85% to 95% in the
United Kingdom and Australia.9,10 Treatments are being
developed and new models of care introduced that may
influence the quality of life of those men and their part-
ner/carers as they survive for an increasingly longer time
following their treatment decisions.

Due to budgetary constraints in the publicly and pri-
vately funded health sector throughout the world, deci-
sion makers frequently use economic evaluations to
inform policy formulation regarding the introduction
and funding of new technologies. Similarly in health
research, model-based economic evaluations are often
conducted to supplement information from randomized
controlled trials (RCTs; e.g., to model long-term effects
beyond the trial, to model upscaling to national applica-
tion, or to model different design parameters), and/or in
place of RCTs where they are not possible, due to factors
such as feasibility, ethics, or resource constraints.

Furthermore, even when possible, cognitive burden is
also a consideration. When a trial of a new therapy is
conducted, often the collection of health state utility pre-
ferences places an additional cognitive load on unwell
patients. In these circumstances, medical researchers and
health economists turn to previously published work,
where utility values appropriate to their particular
patient population may or may not be found.

The most recent comprehensive review tabulating
prostate cancer utility values (mean and range) was con-
ducted by Bremner et al. 11 years ago.11 They identified
that variation in values for the same health states could
be explained by a number of factors, including elicitation
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methods (direct or indirect), severity of health states, and
the individuals performing the evaluations. Since that
time, new technologies have been introduced in prostate
cancer care (nerve salvaging surgery, robotic surgery,
pharmacology, and refined radiology options), as well as
greater understanding of the role of diet and exercise on
cancer survivorship and patient well-being. A review
reporting prostate cancer utility values published since
2007 is timely and will provide useful information going
forward. Modelled economic evaluations over this time
period have relied largely on pre-2007 utility values,
which could be out-of-date and should be reevaluated
reflecting current community values, treatments, health
literacy, and expectations. Examples of modelled eco-
nomic evaluations have been sourced from the literature;
the utility values used to derive the QALYs in these mod-
els are Barocas et al.12and Konski et al.13

The Movember Foundation partnered with researchers
in England, Ireland, the United States, Canada,
Australia, and New Zealand to evaluate the cost and
health outcomes of a range of supported self-management
interventions and care models to improve the quality of
life of men with prostate cancer, as well as their partner/
carers,14 known globally as the TrueNTH survivorship
program. Researchers at Deakin University were commis-
sioned in 2013 to conduct an economic analysis of a new
prostate cancer care model in Australia and to assist in
the development of the worldwide evaluation of the
TrueNTH program. This systematic review is a contribu-
tion to that commissioned evaluation and aims to provide
the most up-to-date HSUVs to assist future economic
evaluations, whenever high-quality utility data are needed
but cannot readily be collected. The utility values will be
particularly useful for evaluation of evolving interven-
tions designed to improve the quality of life of men with
prostate cancer and their partner/carers.

More specifically, our objective is to report the
HSUVs with statistical uncertainty (represented by confi-
dence intervals, standard deviations, or ranges) and an
assessment of quality arising from the estimation tech-
niques used in each study, published over the recent 10-
year period to December 31, 2016, reflecting the breadth
of HRQoL along the entire prostate cancer care conti-
nuum (i.e., from prescreening through to palliative care).
We will also undertake meta-analyses of the HSUVs
across various studies when appropriate to do so.

Methods

A review protocol was developed and registered on
Prospero with registration number CRD42017051642.

Information Sources and Search Strategy

Databases searched included the host database
EBSCOhost information services (Cumulative Index to
Nursing and Allied Health Literature [CINAHL],
EconLit, Global Health, Health Economics Evaluations
Database, MEDLINE Complete, PsycINFO), the
Cochrane Database of Systematic Reviews, Web of
Science, and Embase. Search terms used a combination
of health-related quality of life of patients with prostate
cancer and their partners or carers informed by search
terms in other literature-based systematic reviews.15 A
supplementary file of search strategies is attached
(Appendix 1).

Eligibility Criteria

Inclusion criteria included the following: 1) English lan-
guage; 2) peer-reviewed full papers; 3) study populations
based on a broad community-based sample of males
with, or at risk of prostate cancer, that is, a representa-
tive sample generalizable to other populations; 4) studies
reporting primary utility values for prostate cancer in
adults, where the method of determination of primary
utility values is reported; 5) the reported utilities were
provided as mean or median values (with sample uncer-
tainty, i.e., standard error [SE] or standard deviation
[SD]); and 6) studies must report the source (question-
naire) of directly or indirectly obtained utility values.

The reported utilities that were considered appropriate
for use in model-based cost-utility analyses were sourced
from instruments (largely HRQoL measures) that have
added utility scoring algorithms, including the EuroQol
(EQ-5D),16,17 the Quality of Wellbeing Scale (QWB,
QWB-SA),18,19 Short Form Health Survey (SF-6D, SF-
12, SF-36),20 Assessment of Quality of Life (AQoL 4D,21

AQoL 6D,22 AQoL 8D23), the Health Utilities Index
(HUI2, HUI3),24 and the Patient-Oriented Prostate
Utility Scale (PORPUS).25

The exclusion criteria were applied hierarchically at
both reading of abstracts and full article stages.
Exclusion criteria included the following: 1) not a full
English paper; 2) not relevant to prostate cancer (if
HRQoL of multiple cancers were reported, e.g., breast,
prostate, and lung cancer, the prostate cancer utilities
must be separately reported); 3) no numerical mean or
median utility values with sampling uncertainty reported;
4) utilities reported from a secondary reference source; 5)
not peer reviewed; 6) not the most recent of multiple
papers published; and 7) not collected from a broad
community-based sample of males with prostate cancer.
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Data Extraction and Collection Process

Two researchers, AM and WI, were involved at abstract
read, with AM, WI, and RC at full read stage. CM and
RC tested data extraction tools developed by AM and
WI. Re-reading and classifying of articles according to
inclusion and exclusion criteria were performed on 10%

of abstracts by AM and WI, and agreement reached by
consensus on all papers. RC and AM used the tested
data extraction template. Reference lists of included
studies were hand searched by AM for inclusion. All
authors agreed on the final list of selected papers for
extraction. The PRISMA guidelines have been used, and
the PRISMA diagram is provided in Figure 1.26

253 articles excluded

7= not full English text paper
17 = not prostate cancer specific

172= no utilities with uncertainty reported
55 = not primary utilities data
2 = not peer-reviewed papers

906 unique abstracts identified

624 abstracts excluded

59 = not full paper
162 = not prostate cancer

382= no utility data reported
7=not primary utilities data

2=Not peer reviewed
12 = not broad-based male population

1432 records identified through electronic
database searching

390 = Embase
528 = Ebscohost

493= Web of Science core collection
21 = Cochrane

282 full-text articles screened

29 total articles included in data extraction

0 studies found in ref lists

526 duplicate records removed

Figure 1 PRISMA flow diagram of the literature search and inclusion process.
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The prostate cancer continuum we used (spanning
health states of men and partner/carers from prescreen-
ing through treatments to palliation) captured the poten-
tial patients that might be included in future economic
evaluations of new interventions. Studies were fitted to
the prostate cancer continuum, according to the clinical
characteristics of patients included, to demonstrate the
breadth, depth, and potential gaps of HSUV research
into this condition. Element 1 contains studies of men in
the pre-PSA screening stage. Element 2 is made up of
studies of men diagnosed, prior to treatment. Element 3
captures studies covering the time from treatment (all
types) up to 12 months. Element 4 includes studies of lon-
ger term follow-up beyond 12 months from treatment.
Element 5 includes studies of men with identified meta-
static prostate cancer, and Element 6 comprises studies
of men at the palliative care stage. Studies could be clas-
sified into single or multiple elements.

Methodological Quality Assessment

There is little guidance on best practice for the systematic
retrieval of HSUVs in prostate cancer, for use in eco-
nomic decision models, other than the general literature
on CUA methods. In most other areas of appraisal in
health (e.g., clinical effect, RCTs, economic evaluations,
cross-sectional observational studies, meta-analyses27–30),
specific guidance checklists are provided for the assess-
ment of study quality. We have noted the review studies
of Papaioannou et al.,31 Arnold et al.,32 and Hao et al.,33

and also been guided by quality assessments related to
direct elicitation studies that do not rely on the use of
validated HRQoL measures.34 Basically, the HSUVs
need to be of excellent quality, up to date, and relevant
to the longer term and scope of decision analytic models
envisaged.

All studies were thus evaluated for bias and generaliz-
ability according to a predefined set of criteria. Studies
were expected to provide the following: 1) numerical
detail of patient recruitment; 2) acknowledgement of the
non-normality of the distribution of utility values; 3)
clarity on the treatment of missing values; 4) discussion
of the limitations and generalizability of their findings;
and 5) detail on the source of funding. A score of 1 was
assigned to each of these five criteria, if not satisfactorily
met. In addition, the studies reporting indirect utility val-
ues were expected to identify the source of the utility
weights (country tariff/algorithm used). Studies using
direct elicitation techniques were expected to apply age-
adjusted life expectancies to persons providing TTO
responses. Studies providing utility values for subgroups

of patients undergoing treatments (e.g., radical prosta-
tectomy or radiation therapy) were expected to incorpo-
rate propensity weighting35,36 to adjust the HSUVs for
the potential bias introduced by low-risk patients or
younger men receiving different rates of certain treat-
ments. Dropouts occurring within a longitudinal study
or RCT should have been quantified.

A summary count (maximum eight) of all potential
methodological flaws was thus developed for each study
according to its design and noncompliance with these
expectations, summarized in Table 1. The lowest count
of flaws represents the best quality reported HSUVs. All
studies provided the uncertainty surrounding HSUVs,
which is very important since intervention studies are not
necessarily adequately powered for the precise measure-
ment of secondary outcomes such as HRQoL.

Data Synthesis

Meta-analysis was undertaken with the Microsoft Excel
add-in MetaXL version 5.337 using a random-effects
(RE) model and a quality effects (QE) model for sensitiv-
ity analysis, adjusting for the number of flaws we identi-
fied in each study. Further sensitivity analyses were also
undertaken by sequentially excluding individual studies
from the meta-analyses to gauge the effect on overall
results.38 Following a set of predefined criteria, we con-
sidered a possible meta-analysis for ‘‘similar partici-
pants.’’ The criteria included the element of the prostate
cancer care continuum, the direct or indirect elicitation
method, and the HRQoL instrument used. Utility values
from relevant studies were included as separate observa-
tions in the meta-analyses. Forest plots are presented,
and tests for heterogeneity were performed using I2 and
Cochran’s Q test. Heterogeneity was regarded as sub-
stantial when I2 exceeded 40% or the Q statistic was sig-
nificant at P \ 0.10.39 Potential publication and small
study bias was examined visually using funnel and Doi
plots, where a symmetrical plot suggests no or little bias.
The Luis Furuya-Kanamori index of asymmetry is also
presented from the Doi plot, with an assessment of ‘‘no,’’
‘‘minor,’’ or ‘‘major’’ asymmetry.40

Results

Overview of Instruments, Study Types,
and Sample Sizes

A total of 906 unique reference abstracts were identified
after removal of duplicates. Of these, 624 were removed
at reading of abstract stage, with a further 253 removed
at full reading. A total of 29 studies met the inclusion
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and exclusion criteria and have been incorporated in this
review (see Figure 1 PRISMA flow diagram). No addi-
tional references were found by hand searching included
studies. The methods used for eliciting valuations were
direct (8 studies),35,36,41–50 indirect (16 stud-
ies),36,43,47,49,51–67 or a combination of both (5 stud-
ies).36,43,47,49,62 The most frequently used indirect
measurement instruments were the EQ-5D (13 stud-
ies),49,53–56,60–67 the PORPUS (7 studies), 36,43,49,51,52,58,59

followed by the HUI2/3 (3 studies),47,49,58 the QWB (3
studies),43,49,57 the 15D (2 studies),54,64 and the SF-36 (1
study).62 No included studies used the AQoL instru-
ments. Of the studies adopting the direct elicitation
method, the TTO technique (9 studies)35,41,42,44–46,48,50,62

was more frequently used than the SG (4 stud-
ies).35,36,47,49 One study used both TTO and SG tech-
niques.35 There was a reasonably even spread of
publications over the period, averaging almost three stud-
ies each year.

Studies were conducted in the United States (9 stud-
ies)41,42,44–47,50,57,67; Canada (6 studies)36,43,49,52,58,59; the
United Kingdom (4 studies)55,56,60,65; multinational
groups (4 studies)53,61,63,66; Spain (2 studies)35,51; Finland
(2 studies)54,64; with one study in each of the
Netherlands48 and Japan.62

Most studies covered a single element of the prostate
cancer continuum, while the longitudinal studies assessed
up to five, including pretreatment. No study assessed all
six elements. The most commonly studied area for men is
posttreatment while for partners it is pretreatment (see
Figure 2). The utility values varied across the continuum,
with consideration being given to alternative prostate
cancer treatments and common side effect profiles (impo-
tence, incontinence, and bowel problems, with and with-
out levels of severity).

A total of 11,401 persons were represented within the
studies, of whom 10,898 were prostate cancer survivors,

194 were partners or carers of the men with prostate can-
cer, and 309 were either undiagnosed men or members of
the general population (see Figure 3). The smallest
study42 involved 26 partners who provided personal utili-
ties by TTO reflecting their potential HRQoL if their
husband/partner was diagnosed to have specified compli-
cations of prostate cancer. A second study also involving
married couples45 compared the TTO utility valuation of
potential prostate cancer outcomes for the man’s health
from 168 couples, taking three perspectives—the hus-
band, the wife, and as couples. The largest multinational
study61 reported on 1,717 men with prostate cancer. The
average number of participants across all 29 studies was
376.

Table 2 provides the directly ascertained utility values
and descriptive characteristics (author/year/country,
mean age of participants, sample size, tool used), sorted
primarily by prostate cancer element and assigned count
of methodologic flaws, then by measurement instrument
applied. Studies covering multiple elements of the care
continuum are placed later after studies of a single ele-
ment. Table 3 provides the same descriptive characteris-
tics of each study reporting utility values indirectly
determined. Further details, including the patient sub-
groups studied, population characteristics provided,
treatments given, time since diagnosis or treatment,
comorbidities, symptomatology, disease staging, data col-
lection methods, persons providing the direct elicitation
values or indirect weights, the health state descriptors
used, together with details of study quality assessment
can be found in an Excel spreadsheet provided as a
Supplementary File at the following URL: https://cloud
stor.aarnet.edu.au/plus/index.php/s/evR2j022X9232Pk.

The studies were of many types varying from: 1) the
evaluation of a health intervention (5 studies)35,36,55,61,67;
2) comparative assessments of various HRQoL measures
(7 studies)43,47–49,51,54,64; 3) methods papers developing

Table 1 Quality Criteria Expected in Each Study Type

Quality Criteria/Study Type Indirect Direct Subgroups Included Longitudinal Studies

Recruitment rate * * * *
Non-normality of utility distribution * * * *
Treatment of missing values * * * *
Generalizability * * * *
Funding source * * * *
Source of tariff *
Age adjustment to life expectancy *
Propensity weighting *
Dropouts quantification *
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HRQoL prediction models (9 studies)41,44,46,50,56–59,62; 4)
mapping studies from other non-preference-based pros-
tate specific instruments to preference weighted utilities
(4 studies)52,53,63,66; 5) straightforward descriptive studies
(2 studies)60,65; and 6) limited studies of partner/carer

HRQoL assessments (2 studies).42,45 The studies
were predominantly cross-sectional (16
studies).35,44–48,50–54,58,60,62,64,65 There were seven longitu-
dinal,36,49,56,57,59,63,66 three randomized controlled
trials,55,61,67 and three methods papers.41–43
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Figure 2 Studies of men and partners by element of the prostate cancer care continuum.
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Figure 3 Study participants by element of the prostate cancer care continuum.
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Evaluation of Study and Utility Quality

Sources of funding were provided in all but one study.62

Full funding was provided from pharmaceutical or
health care industry products in four studies53,61,63,66 as
well as partial funding along with a government or can-
cer societies or institutes, to another four studies.42,49,54,64

The balance of studies was fully supported by research
grants from government, cancer societies, or institutes.

Of the reporting and analysis requirements applicable
to all studies, only three studies43,54,65 met all five expec-
tations; nine studies had a single flaw35,41,46,48,55,57,58,60,63;
11 studies had two flaws36,41,44,49,51–53,59,61,64,66; five stud-
ies45,47,50,56,62 had three flaws; and one study had four
flaws.67 After testing for the additional particular expec-
tations applicable to relevant study types (i.e., propensity
weighting for subgroups of treatments, reporting drop-
outs in a longitudinal study, inclusion of age-adjusted life
expectancy in direct studies, population tariff mis-
matches), the final scores out of a possible eight flaws
showed no study with zero flaws; 11 studies with one
flaw35,42,43,46,54,55,57,58,60,63,65; five studies with two
flaws41,44,48,49,59; six studies with three flaws36,45,47,56,64,66;
three studies with four flaws51,52,61; and four studies each
had five flaws.50,53,62,67

There was no clear link between flaws in reporting
and links to industry funding of research projects, but
recently published studies made up 50% of the studies
with the most numerous basic flaws.

Meta-Analysis Results

Full details of meta-analyzed results (tables and graphs)
are provided as a supplementary file at the following
URL: https://cloudstor.aarnet.edu.au/plus/s/evR2j022X
9232Pk.

Overall, the majority of comparisons showed consid-
erable heterogeneity, even though we restricted quantita-
tive synthesis to studies in similar populations of men
using the same elicitation technique (e.g., palliative care
using the EQ-5D).

Discussion

The objective of this study was to report the utilities for
men and their partner/carers during the prostate cancer
continuum from prescreening through to palliative care.
This review aimed to provide summary information for
future economic evaluations of potential interventions,
particularly when new utility data cannot be collected
from patients. Results from both the systematic review
and the meta-analyses are presented as a catalogue ofT
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values for use at the discretion of potential users. There
was considerable variability in the extent of coverage in
the published literature of the elements of the conti-
nuum, the HRQoL methods and instruments, the patient
groups more widely reported, and those that have
received little attention. Australian and New Zealand
men were underrepresented in this area. The personal
HRQoL of partners/carers has been studied only once.
The elements of prescreening and palliative care have
received the least attention. AQoL derived utilities have
not been published in this population, while the SF-6,
QWB, 15D, and SG techniques were infrequently used
over the period. The EQ-5D remained dominant, closely
followed by the increasing use of the PORPUS. We
would expect this trend to continue with increasing inter-
est in disease-specific HRQoL instruments. The results
of the meta-analyses showed that despite restricting
quantitative synthesis in like populations using the same
instruments there was considerable unexplained
heterogeneity.

The findings of this review also show that the utility
values reported by men with prostate cancer, particularly
advanced disease, are lower than values in the general
population. For example, McCaffrey et al.68 reported
the population norms for the EQ-5D-5L for a general
South Australian population and found that the average
values in men aged 65 to 74 is 0.87, whereas EQ-5D val-
ues reported in the current review, particularly in more
advanced disease, are lower than this. This shows that
men with advanced prostate cancer do have substantial
disease burden as measured by preference-based mea-
sures. Therefore, the results of our study are not only
useful to inform economic evaluations that can then be
used for resource allocation decisions and policy deci-
sions, but also are descriptive of the potential disease
burden associated with the varying stages of disease.

Comparison With the Literature

Our findings concurred with Brazier et al.69 and Bremner
et al.,11 who both found that variation in values for the
same prostate cancer health states could be explained by
the following: 1) elicitation methods (direct or indirect);
2) severity of the health states; and 3) the individuals per-
forming the evaluations. To this list, we would add the
following: 1) the hypothetical or realistic nature of a
TTO/SG; 2) the perceptions of partner/carers, which
have only recently been studied; and 3) the tools used to
indirectly elicit the valuation.

While there was some overlap in the period covered
between a review conducted by Torvinen et al. in 201670

and this article, major differences existed in search meth-
ods, emphasis, analysis, and applicability. Torvinen
et al.70 gathered studies of HRQoL of men with prostate
cancer, between 2002 and 2015. The authors did not
report the actual HSUVs nor the uncertainty around the
mean values, and did not evaluate the quality of the elici-
tation process within the studies. They restricted their
searches to meta-analyses, systematic reviews, RCTs, and
observational studies only, thereby excluding methods
papers and mapping studies. They also did not consider
partners/carers and men at prescreening or prediagnosis
stages. Their review included a different range of instru-
ments, including VAS, which does not generate a prefer-
ence weighted utility between 0 and 1. They excluded any
prostate cancer specific tools (PORPUS) without expla-
nation. They did not include nor discuss the usefulness/
limitations of potential meta-analysis to future modelers
of interventions for improving the quality of life of men
with prostate cancer. Ten of their 33 studies were pub-
lished pre-2007, which we excluded since they were pub-
lished before the Bremner et al. systematic review.11

Eight of their included studies we excluded on the basis
of either foreign language, absence of a summary utility
score, no uncertainty estimates, or a prostate cancer spe-
cific utility score (Ruland et al.71 combined the HRQoL
of breast and prostate cancer patients). The Torvinen et
al. review identified one observational study of 20
patients where the Turkish version of the 15D was
reported,72 which our search strategy failed to retrieve
because we had not specifically nominated the 15D for
inclusion.

Strengths

The systematic review gathers together the values that
have been reported in the literature recently, providing
synthesis of suitable reported values through our meta-
analysis estimates. Generalizability of these utilities in
future modelling evaluations or trials of prostate cancer
patients is a fundamental criterion for the modelers to
assess. Sufficient detail of the patient sample needs to be
taken into account, including ethnicity, age, stage of dis-
ease, treatments, time since diagnosis, and quality of life
before treatment. By placing our findings on the prostate
cancer continuum and reporting comprehensive details
in the Supplementary files, we believe we have made a
valuable contribution to future economic evaluation and
priority setting. The mapping studies have also provided
useful examples of the degree of predictive association
between the HRQoL utility values and scores on alterna-
tive prostate cancer disease specific instruments. While
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helpful, these studies have been limited by small conveni-
ence samples and limitations of the statistical modelling
techniques used (e.g., statistical models based on normal
variable distributions have been applied to non-normal
distributions of utility values without appropriate adjust-
ments), thus potentially underestimating the uncertainty
surrounding the utility values.

Rigor and reliability of the estimates is another major
consideration for users of HSUVs. To address this point,
we have assigned each study a summary ranking on trust-
worthiness of their methods to overcome or identify
inherent bias within the study population. All observa-
tional studies have inherent patient self-selection bias,
with patients who are less well and without higher levels
of education, or access to computer assisted technologies,
least likely to participate in research. Propensity score
methods are being developed to adjust for treatment bias,
since radical prostatectomy is offered to younger patients
and brachytherapy offered to those at lower risk,35,36 but
these weighting techniques have not yet been adopted by
all studies reporting on treatment subgroups. There is
room for improvement in basic reporting of potential
sources of bias and generalizability of study findings,
when only 10% of studies in this review met all five tech-
nical criteria we considered.

Limitations

This study has some limitations that future researchers
could build on. Clear guidelines to assess the quality of
the HSUVs developed in studies are missing from the lit-
erature. We based our criteria around studies being up
to date—their relevance and technical rigor as set out
above. We believe our assessment is useful for end users,
but acknowledge it is based on our experience in the con-
duct of economic evaluations over many years rather
than widely accepted guidelines.

We focused on papers in the English language, did
not include as a search term ‘‘disutility,’’ ‘‘HRQoL,’’ or
‘‘person tradeoff’’ and did not explore the grey literature;
however, our methods aimed to capture the majority of
the literature reporting primary HSUVs for prostate
cancer.

Conclusions

This review reports methodological and qualitative
details on the studies included to alert future decision
analytic modelers which readily available utility values
to use with confidence in their study population. The
findings also alert prospective researchers regarding the

need to collect further HRQoL information in the course
of a trial if their patient population has not been ade-
quately assessed in the last 10 years.

Carers have only recently become the focus of
HRQoL studies and more work is needed to adequately
assess the impact of prostate cancer on them. Spillover
effects of prostate cancer treatments on partners are very
relevant in intimate co-dependent relationships, repre-
senting important elements to consider in inclusion/
exclusion decisions on the costs and outcomes measured
in economic evaluations.
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