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Abstract

Background. Treatment options in oncology are rapidly advancing, and public payer systems are increasingly under
pressure to adopt new but expensive cancer treatments. Cost-utility analyses (CUAs) are used to estimate the relative
costs and effects of competing interventions, where health outcomes are measured using quality-adjusted life years
(QALYs). Health state utility values (HSUVs) are used to reflect health-related quality of life or health status in the
calculation of QALYs. To support reimbursement agencies in the appraisal of oncology drug submissions, which
typically include a CUA component, we have proposed a systematic literature review of published HSUV estimates
in the field of oncology. Methods. The following databases will be searched: MEDLINE, EMBASE, EconLit, and
CINAHL. A team of reviewers, working independently and in duplicate, will evaluate abstracts and full-text publica-
tions for eligibility against broad inclusion criteria. Studies using a direct, indirect, or combination approach to elicit-
ing preferences related to cancer or cancer treatments are eligible. Data extraction will capture details of study
methodology, participants, health states, and corresponding HSUVs. We will summarize our findings with descrip-
tive analyses at this stage. A pilot review in thyroid cancer is presented to illustrate the proposed methods.
Discussion. This systematic review will generate a comprehensive summary of the oncology HSUV literature. As a
component of the Health Utility Book (HUB) project, we anticipate that this work will assist both health economic
modelers as well as critical reviewers in the development and appraisal of CUAs in oncology.
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Reimbursement practices have evolved over time. Health
technology assessment (HTA) represents a comprehen-
sive approach to the evaluation of emerging and existing
health care interventions. A major component of HTA
submissions to public-payer drug plans are economic
evaluations designed to compare competing interven-
tions with respect to both clinical and economic conse-
quences. Cost-utility analyses (CUAs) are a type of
economic evaluation accepted by several major HTA
bodies worldwide.1–3 These analyses are particularly use-
ful for interventions or programs that not just extend life
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but also affect the patient’s health-related quality of life
or health status. In a CUA, health state utility values
(HSUVs) are used to estimate quality-adjusted life years
(QALYs) and provide an estimate of both quantity and
quality of life.4 Health states may be simple or complex,
defined by several factors, including disease and treat-
ment characteristics as well as functionality and limita-
tions. By convention, full or perfect health is assigned
the maximum utility score of 1, while death is assigned a
utility score of 0. Health states with negative utilities are
perceived as worse than death. While HSUV estimates
are inherently subjective, the general rule is to weight
more preferable health states with higher utility.

Investigators can measure HSUVs using different
approaches. These can be through direct measurements,
such as the visual analogue scale (VAS), or through pre-
ferences elicited using probabilities or willingness to tra-
deoff between quantity and quality of life methods, such
as the standard gamble (SG) or time tradeoff (TTO)
technique. Indirect methods using multi-attribute utility-
based instruments, relatively short questionnaires that
require only a few minutes to complete, provide an easier
alternative to these direct measures. The term indirect
measure is used as individual patients do not explicitly
provide preferences for their health states but rather
describe their state, which is then assigned a value
according to a scoring algorithm that has been developed
separately with the general public or patient groups.
Investigators have used both direct and indirect methods
in addressing HSUV for cancer treatments.5

Rapid progress in the field of oncology has given way
to new therapies, and these treatments have made signifi-
cant contributions to prolonging life expectancies or
improving quality of life.6 However, these new cancer
treatments often come at high costs.7,8 As part of the drug
reimbursement process in many countries, manufacturers
are required to submit dossiers containing CUAs. It is rec-
ommended that HSUV inputs for these CUAs be identi-
fied through systematic literature reviews.9 However, a
cross-sectional review of 71 technology appraisals sub-
mitted to the National Institute for Health and Clinical
Excellence found that out of 39 submissions that obtained
HSUVs from published studies, only 31% adopted a sys-
tematic approach.10 Moreover, even when these reviews
are commissioned, the review methods and findings may
not be made explicit to reimbursement agencies. Thus, the
complete evidence profile for a given health state may not
be clear to reviewers and their ability to make a critical
appraisal of model inputs may be limited.

There are several systematic reviews of HSUVs across
the cancer spectrum.11–15 However, these reviews are

targeted to answer a question in a particular area of
oncology. To date, no central catalogue of cancer-related
HSUVs has been established. Such a resource would dra-
matically enhance researchers’ abilities to select and eval-
uate the available health utility literature in a thorough
and timely manner. In the interest of the comprehensive,
accountable, and transparent evaluation of CUAs in the
support of oncology drug reimbursement submissions,
we have developed a systematic review protocol to iden-
tify and describe published health states and HSUVs
across the spectrum of oncology research. This review is
part of the Health Utility Book (HUB) as described by
Xie et al.16

Objectives

The objective of this article is to present a study protocol
for systematically identifying and describing the health
utility literature in the field of oncology with respect to
both the methods used and the estimates attained for
cancer-related health states. These methods are illu-
strated with a pilot study in thyroid cancer.

Methods

This systematic review will be conducted in general
accordance with published guidelines and good prac-
tices.17–22 Additional considerations have been made
given the broad scope of the review and the anticipated
volume of work. The traditional Patient, Intervention,
Comparison, Outcome (PICO) statement, common to
clinical research, is not typically amenable to reviews of
HSUVs.17,18 Specifically, this review is not designed to
collect information on any particular intervention or
comparator. This protocol has been registered with the
Prospective Register of Systematic Reviews (PROSPERO
CRD42018095049).

Search Strategy

The scope of the search strategies for this review is pur-
posefully broad. The databases to be queried include the
following: MEDLINE via Ovid; EMBASE via Ovid;
EconLit via EBSCOhost; and CINAHL via EBSCOhost.
The search strategies were developed by reviewing pub-
lished HSUV review recommendations, the strategies of
published HSUV protocols, and published guidance
from other sources such as the Canadian Agency
for Drugs and Technologies in Health (CADTH).
Specifically, we will use two categories of search terms:
disease-specific queries and health state utility elicitation
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methodology-specific queries. To strengthen this search
strategy, we added utility-based instruments as an addi-
tional search query. To validate the search strategy, we
reviewed the reference lists of published systematic reviews
of health utility studies and collected 28 citations (the vali-
dation set) to reflect a range of years, methods, and cancer

types.23–50 The search strategies developed for the current
review were tested to confirm that they successfully cap-
tured the citations included in the validation set. The stra-
tegies were then adapted to the other databases. Table 1
presents the search strategies in MEDLINE and
EMBASE, which were searched separately.

Table 1 Search Strategy for MEDLINE and EMBASE (via Ovid)

Search Query

Cancer-related search terms
1 cancer*.mp.
2 exp Neoplasms/
3 neoplasm*.mp.
4 exp Carcinoma/
5 carcinoma*.mp.
6 exp Sarcoma/
7 sarcoma*.mp.
8 exp Lymphoma/
9 lymphoma*.mp.
10 exp Leukemia/
11 leukemia*.mp.
12 myeloma.mp.
13 tumor*.mp.
14 tumour*.mp.
15 Or/1–14
Health utility elicitations methods-related search terms
16 (health adj3 (utilit* or status)).mp.
17 (utilit* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or weight)).mp.
18 (preference* adj3 (valu* or measur* or health or life or estimat* or elicit* or disease or score* or instrument* or

scale* or quest*)).mp.
19 disutilit*.mp.
20 standard gamble*.mp.
21 (time trade off or time tradeoff or time trade-off).mp.
22 tto.ti,ab,kw.
23 visual analog* scale*.mp.
24 VAS.mp.
25 discrete choice experiment*.mp.
26 Rating scale.mp. AND (health adj3 (utilit* or status)).mp.
27 (Personal trade-off or PTO).mp AND (health adj3 (utilit* or status)).mp.
28 (multiattribute health status* or multi-attribute health status* or multiattribute utility* or multi-attribute

utility*).mp.
Utility-based instrument search terms
29 (hui or hui1 or hui2 or hui3).ti,ab,kw.
30 health utility index.mp.
31 (eq or euroqol or euro qol or eq5d or eq 5d or euroqual or euro qual or European Quality of Life 5-dimension or

EQ-5D or EQ5D or EQ 5D).mp.
32 (sf6d or sf 6d or sf-6d or short form 6d or shortform 6d).mp.
33 (15-D or 15D).mp AND (health utility or health utilities or utility or utilities).mp
34 (AQoL or AQL or Assessment of Quality of Life).mp
35 (Patient ORiented Prostate Utility Scale or PORPUS).mp
36 (PROMIS or Patient-Reported Outcomes Measurement Information System).mp AND (health utility or health

utilities or utility or utilities).mp
37 Or/16–36
38 15 and 37
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Study Eligibility

Inclusion Criteria. A high-level set of inclusion criteria
was selected for this review. To be eligible for inclusion,
a publication must meet all the following:

� The publication presents the methods of a primary
HSUV study, such that a study uses a direct elicita-
tion method (e.g., TTO), an indirect method (e.g.,
EQ-5D), or a combination of both to elicit prefer-
ences for health states from patients or nonpatients
(e.g., general public, family, caregivers, or clinicians);

� The study targets cancer, cancer treatments, and/or
the cancer patient population, including nonpatient
respondents; and

� The study reports HSUV estimates.

This review is limited to the context of patients who have
been diagnosed with cancer, though studies have been
published for related populations, such as unaffected high-
risk individuals. No restrictions have been specified for
publication date or language. In order to provide sufficient
information to be used in CUAs, this review focuses only
on peer-reviewed studies, excluding grey literature (e.g.,
unpublished studies, dissertations, conference abstracts).
We anticipate that several reviews and economic evalua-
tions, which reference HSUV literature, will be identified
with the proposed search strategies. Reviewers will identify
these records and the reference lists of these publications
will be cross-referenced with the final list of included stud-
ies to assess the comprehensiveness of our review.

Data Collection

Study Selection. Prior to screening, duplicate publica-
tions will be identified and excluded. The titles and
abstracts of all publications identified by the search stra-
tegies will be screened according to the eligibility criteria.
Where unclear, reviewers will carry the record forward
to the full-text screening phase. We have adopted this
sensitive approach based on research demonstrating lim-
itations in evaluating study eligibility at the title and
abstract levels.18 The full text publications of included
abstracts will be retrieved and assessed for eligibility.
Publications published in languages other than English
will be reviewed by language-matched reviewers having a
working knowledge of the language of publication. All
screening will be conducted independently and in dupli-
cate. The flow of information process, which documents
the number of records retrieved as well as the number of
inclusions and exclusions at each screening phase, will be
summarized in a PRISMA flow diagram.51

Based on preliminary searches, it is anticipated that a
large volume of records will be retrieved through the lit-
erature search. Thus, this review necessitates the partici-
pation of multiple reviewers whose availability may
change over time. As a means of promoting consistency
across reviewers, we will establish a training set of 150
records purposefully chosen to represent a broad range
of eligible and ineligible studies. Prior to beginning
abstract screening, new reviewers will complete the train-
ing set and review their results, including reasons for
exclusion, against the answer key. The complete set of
publications to be screened will be divided into blocks
of 1000 records. Reviewers will be assigned one block of
records at a time and, upon completion, will be assigned a
new, previously unscreened block. Once all blocks have
been screened in single, the blocks will be reassigned to
satisfy the requirement of duplicate screening. Full-text
screening will also be managed using a blocking approach.

Data Extraction and Management. A complete list of
data extraction items is presented in Appendix A. All
data will be extracted independently and in duplicate
using a similar blocking approach as described in the
screening process. The reviewers who complete data
extraction will review and resolve discrepancies by dis-
cussion, with a third reviewer providing arbitration, as
necessary. In the case of missing data, we will attempt to
contact the corresponding authors for clarification. The
data extraction form has been successfully piloted. All
screening and data extraction will be maintained in
Microsoft Excel workbooks, which include extensive
standardized vocabulary to promote consistency and
ease of data extraction and reconciliation.

Data Synthesis

A descriptive summary of the findings of this review will
be presented, arranged by cancer type. Health state
descriptions and corresponding HSUVs from each study
will be presented along with a summary of the study
methodologies and respondent characteristics. At pres-
ent, this review is designed to gather and describe pub-
lished HSUVs. Cognizant of the assumptions that must
be made, particularly when HSUVs are derived through
different methodologies, we will explore different quanti-
tative evidence synthesis approaches that have been used
to pool the HSUVs in the literature.52

Ethics and Dissemination

No ethics approval will be sought for the purpose of this
review as no primary data collection will take place. All

4 MDM Policy & Practice 00(0)

https://journals.sagepub.com/doi/suppl/10.1177/2381468319852594


information will be identified from published studies.
The completed review will be disseminated in a series of
publications in peer-reviewed journals, arranged by can-
cer type, detailing the systematic review methodology as
well as a summary of the findings. We are also in the
process of seeking funding support to develop an online
portal to disseminate the HSUVs identified through this
review.

Pilot Review

Summary of Screening and Validation

To illustrate the systematic review process described
here, we present the screening of a subset of records
identified for thyroid cancer. According to data main-
tained by the World Health Organization (1970–2012)
and the Cancer Incidence in Five Continents (1960–
2007), the incidence of thyroid cancer has been increas-
ing over the last several decades despite a falling mortal-
ity rate. These trends have been attributed to changes in
the diagnosis, treatment, and exposure to risk factors.53

However, if current trends persist, it is suggested that
thyroid cancer may be the fourth most common cancer
in the United States by the year 2030.54 Despite this, our

preliminary review suggested that there are relatively few
published studies for health utilities for this indication.

From the complete set of records identified with our
search strategy (N = 52,551), we selected a subset that
contained the phrase ‘‘thyroid’’ in the title or abstract
(n = 842). From these 842 abstracts, 31 were reviewed at
the full-text screening level, and six fulfilled all eligibility
criteria. Additionally, 21 economic evaluations were
identified.55–75 No systematic literature reviews related to
health utilities for thyroid cancer were identified. The
screening process is summarized in Figure 1.

From the 21 economic evaluations, 35 unique cita-
tions for health utility inputs were identified. To validate
the systematic review process, these were cross-referenced
with the list of included studies. Of these 35 citations, 12
were in a clinical area outside of thyroid cancer, 10
lacked indexing or abstract keywords to indicate that
health utility evidence was presented, 4 were published in
a source not indexed in the included medical literature
databases (i.e., books, websites), and 3 referenced an eco-
nomic evaluation where no original health utility study
was conducted. The remaining six citations were also
identified through our search strategy in thyroid cancer
and were reviewed for inclusion through our systematic
review. However, only two of these citations were

Figure 1 PRISMA flow of information diagram.
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considered eligible for inclusion.62,76 While economic
evaluations may contain bespoke health utility studies,
they often lack indexing or keywords to identify them as
a health utility study. Overall, the validation steps sug-
gest that the literature search strategy and screening pro-
cess adequately identified all relevant publications per
the prespecified eligibility criteria.

Descriptive Synthesis

Characteristics of the six eligible studies are presented in
Table 2. Most studies reported on health utilities col-
lected using a single technique except for one that
employed multiple methodologies (EQ-5D, SF-6D,
HUI-2, HUI-3).77 Four studies used a cross-sectional
design.62,76,78,79 Respondents varied across studies, with
three recruiting patients,77,79,80 two recruiting clini-
cians,62,78 and one recruiting members of the general
public.76 One health utility studied was conducted along-
side a clinical trial.80 However, participant characteristics
were generally poorly described in the included publica-
tions. All health states were either derived for the pur-
pose of the study or relied on patient’s own health.
Adverse events or toxicities were explicitly incorporated
into the health state descriptions of only one paper.76 In
the study by Choi and colleagues,78 the impact of several
cancer diagnoses, including thyroid cancer, was reported
as a disutility weight. These estimates were considered
eligible for inclusion in this review. A summary of the
published health utility estimates, arranged by respon-
dent subgroups and scaling method, is presented in
Table 3. The health state with the highest HSUV was
obtained from clinicians using the TTO for ‘‘Disease-free

after thyroid lobectomy’’ (0.99),62 while the lowest
observed estimate was reported for ‘‘Stable disease with
grade 3 diarrhea’’ (0.42, SD 0.29, 95% confidence inter-
val: 0.36, 0.48) by the general public using the TTO.76 In
both studies, health state descriptions were provided by
investigators.

Discussion

Published studies that measure HSUVs are a main source
of health utilities used in CUAs. These evaluations are
an integral component of reimbursement submissions
prepared by drug manufacturers seeking listing on public
formularies. However, the selection of HSUVs, where
multiple studies are available, is often left to the discre-
tion of analysts. Thus, the lack of a systematic approach
to the identification and use of published health utilities
may lead to a reimbursement policy that does not reflect
the preferences of the public. The current review applies
a systematic approach to the identification of published
HSUVs and thus affords a level of confidence to knowl-
edge users who rely on valid information to complete
economic evaluations and HTA appraisals.

Where a health utility estimate does not exist in the
literature for a given condition or health state, it is com-
mon to use estimates derived for a similar condition.
This was the case in several of the economic evaluations
identified through our pilot review. However, it is out-
side the scope of our review to suggest indications that
may be interchangeable.

While the proposed review is extensive in scope, there
are limitations. Estimates of HSUVs coming from grey

Table 2 Characteristics of Included Studies of Health Utility in Thyroid Cancer

Study Scaling Method Respondents Mode of Administration
Source of Health State

Descriptions Country

Lubitz et al77 (2017) EQ-5D, SF-6D,
HUI-2, HUI-3

Patients Trained interviewer or
mail; Subsequent
surveys conducted
online

Own health (implied) USA

Choi et al78 (2013) VAS Clinicians Initial rating unclear;
intrarater reliability
assessed by mail
survey

Most common conditions in
terms of histologic types and
stages (ICD-10, C73)

South
Korea

Esnaola et al62 (2001) TTO Clinicians Unclear Investigator-proposed USA
Kent et al79 (2015) SF-6D Patients Mail or telephone Own health (implied) USA
Fordham et al76

(2015)
TTO General

public
Face-to-face interviews Vignettes designed through a

qualitative study with
patients and clinicians

United
Kingdom

Borget et al80 (2015) EQ-5D Patients Unclear Own health (implied) France
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literature sources, including conference abstracts and
other unpublished media, are not eligible for inclusion.
According to our past experience, information provided
in conference abstracts or media reports often is not suf-
ficient to be used in CUAs. If the reporting in the grey
literature changes in the future, we will revise our review
to expand the search strategies and eligibility criteria
accordingly. Despite this, the proposed review will culmi-
nate in a comprehensive summary of the evidence land-
scape for published HSUVs in oncology. Detailed study
methodologies and respondent characteristics will be col-
lected and summarized. Moreover, this review is the first
component of the HUB project.16 The publication of this
review protocol is in line with the HUB project team’s
goal to maintain transparency and accountability.
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