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Abstract

Background—The EQ-5D is one of the most frequently used generic, preference-based
instruments for measuring the health utilities of patients in economic evaluations. It is
recommended for health technology assessment by the National Institute for Health and Clinical
Excellence. Because the EQ-5D plays such an important role in economic evaluations, useful
information on its responsiveness to detect meaningful change in health status is required.

Objective—This study systematically reviewed and synthesized evidence on the responsiveness
of the EQ-5D to detect meaningful change in health status for clinical research and economic
evaluations.

Methods—We searched the EuroQol website, PubMed, PsychINFO, and EconL it databases to
identify studies published in English from the inception of the EQ-5D until August 15, 2014 using
keywords that were related to responsiveness. Studies that used only the EQ-VAS were excluded
from the final analysis. Narrative synthesis was conducted to summarize evidence on the
responsiveness of the EQ-5D by conditions or physiological functions.

Results—Of 1,401 studies, 145 were included in the narrative synthesis and categorized into 19
categories for 56 conditions. The EQ-5D was found to be responsive in 25 conditions (45%) with
the magnitude of responsiveness varying from small to large depending on the condition. There
was mixed evidence of responsiveness in 27 conditions (48%). Only four conditions (7%) (i.e.,
alcohol dependency, schizophrenia, limb reconstruction, and hearing impairment) were identified
where the EQ-5D was not responsive.

Corresponding author: Nalin Payakachat, PhD, Division of Pharmaceutical Evaluation and Policy, Department of Pharmacy Practice,
University of Arkansas for Medical Sciences, Little Rock, AR 72205, npayakachat@uams.edu, Tel: 1-501-686-7701, Fax:
1-501-686-5156.

Conflicts of interest

None

Authors’ contributions

NP: study rationale and design, literature selection, quality assessment of studies, data extraction, evidence synthesis, interpretation
and reflection, writing and reviewing of the manuscript, guarantor of the study. MMA: literature search, literature selection, data
extraction, quality assessment of studies, writing of the manuscript. IMT: study rationale and design, interpretation and reflection,
writing and reviewing of the manuscript.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Payakachat et al. Page 2

Conclusion—The EQ-5D is an appropriate measure for economic evaluation and health
technology assessment in conditions where it has demonstrated evidence of responsiveness. In
conditions with mixed evidence of responsiveness, researchers should consider using the EQ-5D
with other condition-specific measures to ensure appropriate estimates of effectiveness. These
conditions should be a main focus for future research using the new EQ-5D version with 5
response levels.

1 Introduction

With health care spending constituting an ever-increasing component of national spending
worldwide, economic evaluations of health care technologies have become an important tool
in informing health policy and making resource allocation decisions [1;2]. Economic
evaluation methods such as cost-effectiveness analysis provide a means of assessing
interventions in terms of their costs in relation to their benefits measured in quality adjusted
life years (QALY) [2]. The QALY is a standard metric that is recommended for cost-
effectiveness analysis by the National Institute for Health and Clinical Excellence (NICE)
and the U.S. Panel on Cost-Effectiveness in Health and Medicine [2;3]. It combines the
value of health-related quality of life (HRQL) or preference-based health utility and life
years gained into a single metric. QALY information can be measured using generic,
preference-based measures of HRQL such as the EQ-5D (EuroQol — 5 dimension
descriptive system), SF-6D (Short-Form — 6 dimension), and HUI (Health Utilities Index)
[4-7] among others.

The EQ-5D is the preferred preference-based measure as per the NICE methods guide for
health technology assessment [2]. The EQ-5D comprises five dimensions: mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression [8]. The original measure had
three response categories including no problems, some/moderate problems or severe/
extreme problems on each domain. This creates a total of 243 possible combinations of
unique health states (3°) that are linked to predetermined preference-weighted scores yielded
from direct utility elicitation such as a time trade-off or visual analog scale (VAS)
approaches. Health utility values generated from the EQ-5D generally range from 0 (death)
to 1 (perfect health). But health utility values less than 0 are possible, and represent health
states considered worse than death. The EQ-5D is often administered with the EQ-VAS
where respondents report their self-rated valuation of their health state on a scale of 0 — 100.
However, the EQ-VAS is not generally used to calculate QALY scores for CEA due to a
concern that VAS is inferior to choice-based methods [9].

The most attractive features of the EQ-5D instrument include its brevity (5 questions with 3
response categories), and the fact that it is cognitively simple. In addition, it is available in
more than 150 official languages and offers several population weights (e.g. different value
sets for the UK, France, Germany, Netherlands, Denmark, Spain, Japan, USA, etc.) [10].
Because the EQ-5D is so brief with only 3 levels, the major concern is its responsiveness. A
new version of the EQ-5D with 5 levels (EQ-5D 5L) was developed to address this concern
[11]. The EQ-5D 5L creates a total of 3,125 unique health states (5°). The development of
preference-weighted scores associated with different possible health states for the EQ-5D 5L
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is still in progress and in the interim, “cross-walks” between the EQ-5D 3L value sets and
the EQ-5D 5L have been developed to facilitate use [12].

Apart from the reliability and validity of an instrument, its responsiveness to detect clinical
change is a critical property. If an instrument is not sensitive to clinical changes, it will fail
to detect benefits or harms of interventions or treatments. From an economic evaluation
perspective, use of such an instrument would result in gross misstatement about the value of
different technologies and pharmaceutical products. To address this issue, condition-specific
measures (CSM) are often used to measure effectiveness in clinical studies. However, CSMs
cannot produce preference-based HRQL weights for economic evaluation. Thus,
information on the responsiveness of generic preference-based measures such as the EQ-5D
need to be evaluated across conditions and specific treatments and technologies in health
care.

Previous systematic reviews of the responsiveness of the EQ-5D have been condition-
specific such as mental health, skin conditions, breast cancer, asthma & chronic obstructive
pulmonary disease (COPD) [13-16]. The most recent systematic review of the EQ-5D that
assessed responsiveness across various conditions reported that the instrument has poor to
moderate responsiveness to clinical changes [17]. However, the authors confined their
literature search to just one database and had a very narrow scope for study identification,
using just one keyword. The question of whether the EQ-5D can detect clinically
meaningful change in different conditions thus remains.

2.1 Search Strategy

We conducted a systematic search of published studies that reported the psychometric
properties of the EQ-5D, in particular, the instrument’s responsiveness. The search strategy
focused on keywords including ‘EQ5D’ or “‘EQ-5D’ or ‘euroqol’ or ’EuroQol-5D’ with the
following additional terms: sensitive to change, sensitivity, responsiveness, responsive to
change, minimally clinically important difference, minimally important difference, clinical
significant change, or clinically significant change. We limited our search criteria to articles
that were published in English, for a time period beginning with the inception of the EQ-5D
until August 15, 2014. Since the EQ-5D was developed by the EuroQol group [18], we
believed that the EQ-5D references available on their database would be inclusive of all
studies that involved the use of the EQ-5D instrument. Thus, we used the EuroQol group
database as one of the sources to identify relevant studies. Since the EQ-5D may be used in
studies of clinical conditions, interventions and treatments, we supplemented our data
sources with the PubMed and PsychINFO databases. Finally, since the EQ-5D is also used
in the economic evaluation of health care technologies, we believed the EconL.it database to
be an important data source to identify relevant studies. Moreover, including the PubMed,
PsychINFO and EconL.it databases would also be useful in identifying systematic reviews
that were conducted regarding the EQ-5D, which were possibly not included in the EuroQol
database.
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2.2 Study Identification

The titles and abstracts of all the studies that were identified using the keyword search from
each of the four databases were cataloged in an excel spreadsheet. We excluded duplicates
across databases, based on the study titles. Articles that had full-texts in languages other
than English were also excluded. We also eliminated articles that did not have one of the
keywords within the abstracts, nor deemed to be relevant.

Studies that used only the EQ-VAS were omitted due to concerns that the VAS does not
explicitly involve choice, nor provide a cardinal measure that is needed for QALYS. As
described earlier, the EQ-5D index comprises five dimensions and three response categories
per dimension creating a total of 243 possible unique health states. Each of the health states
is converted to a single summary index by applying a formula that attaches weights to each
of the levels in each dimension. The formula is based on the valuation of EQ-5D health
states obtained from general population samples using the standardized extended version of
the EQ-5D that collects health state values using the time trade-off (TTO) method. The
EuroQol group suggests that the EQ-VAS be used only in instances where valuation of
health states is being sought and not as part of routine clinical and economic studies. As a
result, we chose to assess the responsiveness of the EQ-5D based solely on the index score
and did not focus on data collected using the EQ-VAS in any of the studies. Articles that
were part of a recent condition-specific systematic review (within the past 5 years) of the
responsiveness of the EQ-5D for specific diseases/conditions were reviewed along with the
systematic review articles. We reported responsiveness evidence from the systematic
reviews along with additional evidence from recent literature. Of all the articles that were
identified for full-text review, NP and MMA randomly and independently reviewed the full-
text articles to extract responsiveness information for the EQ-5D.

2.3 Data extraction

We extracted data from the included studies in a tabulated form, which covered general
characteristics of the study and participants. We classified the studies based on the
condition/disease that was being reviewed within the study. We identified the study design,
the sample characteristics, the instruments that were used in the study, and the methods and
relevant results provided in the study for an assessment of responsiveness. We did not
require the studies to be primarily designed to assess responsiveness, but rather provided
sufficient information within the study to allow us to make an assessment.

2.4 Assessment of responsiveness

We applied the definition of responsiveness as “the extent to which an instrument can detect
a clinically significant or practically important change over time” [19]. Based on this
definition, we developed a list of three relevant measures of responsiveness that were
extracted from published studies. These measures included 1) differences in the EQ-5D
health utility scores between responders and non-responders by clinical or self-reported
measures and 2) change in EQ-5D health utility values over a period of time in which health
status is expected to change (e.g., before and after an intervention) with the change
demonstrated by another measure of health. We reported responsiveness in terms of the
standardized response means (SRM), effect size (ES), area under the receiver-operating
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characteristic (AUROC) curve, or responsiveness statistic, when applicable [20]. Cohen’s
categories for magnitude of ES and SRM were used to identify small (<0.5), moderate (0.5 -
0.79), and large (=0.8) effect sizes [21]. The magnitude of the AUROC curve was classified
into five categories to represent the performance of the EQ-5D including irresponsive (<
0.5), poor (0.5 — 0.59), sufficient (0.6 — 0.69), good (0.7 — 0.79), very good (0.8 — 0.89), and
excellent (0.9-1.0) [22].

2.5 Evidence Synthesis

3 Results

We identified a large degree of heterogeneity between studies in terms of the study designs,
population characteristics, instruments used to assess HRQL, outcome measures, and
methods used for assessing responsiveness. Therefore, we did not attempt to conduct a meta-
analysis for the EQ-5D responsiveness in this review. Instead, we conducted a narrative
synthesis and tabulated data by conditions or physiological functions, when possible.

3.1 Study Selection Process

A total of 1,401 studies were identified from the four databases. A preliminary screening led
to the exclusion of 559 duplicate articles and 21 articles that were published in other
languages. Abstracts of the remaining 821 studies were further screened for relevance.
Through this process, we excluded 377 studies that did not have our specified key words
within the abstract and 281 studies lacked relevance. 163 studies were reviewed in full-text.
18 studies were excluded after the review due to a) irrelevance (n=12) or b) the study used
the EQ-5D VAS for determining responsiveness (n=4) or c) the study presented clinical
validity or known-group validity as responsiveness (n=2). Therefore, 145 studies were
included in the final synthesis. The study identification is presented in Figure 1. Among
these 145 studies, there were 60 studies published on diseases or conditions previously
reviewed in condition-specific systematic review articles.

3.2 Responsiveness Evidence

Table 1 provides responsiveness evidence of the EQ-5D extracted from the literature. We
categorized 145 studies into 56 diseases/conditions within 19 categories of physiological
functions or conditions. There were 14 systematic or narrative reviews of specific conditions
regarding responsiveness of the EQ-5D. Although asthma & COPD were described in a
previous systematic review [16], the study was outdated. We extracted the responsiveness
information from the systematic review and added additional evidence from other studies
that were published in recent years. Reported responsiveness of the EQ-5D depended not
only on the magnitude of change in health status, but also varied by the types of external
anchors and methods used to calculate responsiveness. Approximately half of the studies
calculated responsiveness of the EQ-5D using external anchors based on either clinical
measures or self-reported measures or both (external responsiveness or anchor-based
method). The other half used changes in the EQ-5D index from baseline to a follow-up
period to determine responsiveness (internal responsiveness or distribution-based method).
A variety of statistical approaches were used to calculate or determine responsiveness
including regression, t-test, nonparametric t-test, ES, SRM and the area under the ROC
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curve. Most studies were conducted in Europe (UK, Germany, Netherlands, Sweden),
Canada, and the U.S. Very few articles were included from Southeast Asia (Japan,
Singapore).

Within 56 specific conditions, the EQ-5D was found to be responsive in 25 conditions
(45%). There were only four conditions (7%) (i.e., alcohol dependency [23;24],
schizophrenia [25], limb reconstruction [26], and hearing impairment [27]) where the
EQ-5D lacked responsiveness. The other 27 conditions (48%) have limited or mixed
evidence for the responsiveness of the EQ-5D. All studies were based on adult populations
with one exception: a study of Attention Deficit Hyperactivity Disorder (ADHD) in children
and adolescents [28].

Table 2 provides a summary of the conditions that the EQ-5D was found to be responsive.
The magnitude of the EQ-5D responsiveness varied from small to large depending on the
magnitude of the changes in the health condition. The EQ-5D was found to be responsive to
health improvement in most studied conditions except for liver metastases. For health
deterioration, the EQ-5D was found to be responsive to 7 out of 16 studied conditions
including inflammatory arthritis, breast cancer, liver metastases, multiple myeloma,
dementia, surgery, and adverse effects of HIV treatments. However, 9 conditions did not
have information if the EQ-5D is responsive to worse health.

4 Discussion

The EQ-5D is one of the most frequently used generic, preference-based measures in
clinical studies in Europe and North America to measure quality of life and preference-based
HRQL scores for economic evaluations. Psychometric properties of the EQ-5D on validity
and reliability have been more or less confirmed in published literature while evidence of
responsiveness is somewhat varied [105-108]. Since responsiveness is the ability of an
instrument to detect health status changes, it is an essential property that is important for
health technology assessments. While NICE recommends the EQ-5D for economic
evaluation, they also allow researchers to use other generic, preference-based measures such
as the SF-6D or the HUI3 if there is evidence that the EQ-5D is not appropriate for that
condition [2]. This study provides an extensive systematic review of the responsiveness of
the EQ-5D in order to provide more succinct evidence to either support its use in cost-
effectiveness analysis or to recommend alternative approaches.

We included multiple data sources and an exhaustive list of search terms to identify relevant
studies beyond the previous systematic review study [17]. We found that the EQ-5D was
responsive to half of the conditions reviewed. The other half had mixed evidence of
responsiveness, suggesting that researchers need to incorporate CSMs along with the EQ-5D
to ensure that appropriate measures of effectiveness are reported. Disease-specific measures
or CSMs are generally developed based on symptoms or clinical characteristics of the
conditions/diseases. Thus, they are more sensitive for the detection and quantification of
small clinical changes [109]. If researchers find changes on the EQ-5D after treatments and
significant clinical changes on the CSMs, it means that the EQ-5D is able to detect changes
resulting from the treatments suggesting a level of responsiveness can be calculated and
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confirmed. On the contrary, if researchers do not find any change on the EQ-5D after
treatment but do find significant clinical changes on the CSMs, it means that the EQ-5D is
not able to detect changes that resulted from the treatments. The EQ-5D was not responsive
in four conditions (alcohol dependency [23;24], schizophrenia [25], limb reconstruction
[26], and hearing impairment [27]). In addition, a condition where the EQ-5D may not be
responsive is hemophilia, based on the results of a study that was published after our search
period [110]. Ceiling effects were observed in a few studies conducted in non-acute
conditions (e.g., asthma & COPD [16;50], proximal humeral fracture [74], hearing
impairment [27], urinary incontinence [59]). There was no report of a flooring effect in any
study.

We found large heterogeneity among the studies across several methodological issues
related to measuring responsiveness that need to be addressed. We address each of these
issues in turn.

Selection of external anchors—There were a variety of clinical measures and CSMs
used in studies for the same condition which affected the calculations of responsiveness for
the EQ-5D [35]. Depending on the relevant change in an anchor/clinical measure, the
magnitudes of ES, SRM, and AUROC curve may differ across different anchors/clinical
measures [111]. There is no gold standard measure for many conditions or specific guidance
on what external anchors should be used in order to calculate responsiveness. Researchers
normally select measures based on their familiarity with them rather than their psychometric
properties. We suggest that researchers should consider selecting anchors based on
relevance for the disease indication and clinical acceptability for the specific disease
condition [111]. Chosen anchors should also have some relationship with the EQ-5D,
otherwise it may provide misleading information in determining whether significant change
has occurred. For example, a study on coronary artery disease used chest pain as an external
anchor for determining EQ-5D responsiveness [29]. Although chest pain is one of the
important symptoms of coronary artery disease, it may not be a good indicator of health
status change for this condition at the 2-year follow-up period. Another example is from a
study conducted in patients with heart failure [31]. The magnitude of responsiveness of the
EQ-5D was larger when patients reported moderate improvement on a physician global
rating of change (an external anchor), when compared to +1 class improvement on the New
York Heart Association class.

A popular external anchor used in the literature is the global rating scale, which asks patients
to report whether they got better, stayed the same, or got worse after some period of time.
Several problems are apparent with this anchor as some patients will get better or worse, just
by chance, and some patients may not remember how they actually felt at baseline. As a
result, the variability in individual responses makes it difficult to detect treatment effects
[112].

Severity of conditions—Psychometric properties of an instrument are specific to the
population and condition being studied. Thus, it is important to provide information
regarding both population and condition being tested. Furthermore, researchers must
describe the severity of the condition when reporting psychometric properties of the
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instrument such as its responsiveness. The EQ-5D, like other instruments, is more
responsive to large treatment effects than to small ones [112]. Similarly, the EQ-5D is more
responsive to a large change in health found in a moderate-to-severe condition than to a
small change in a mild condition. In our review, we consistently found that the EQ-5D is
more likely to be responsive if conditions are more severe or if a large change is observed,
which is consistent with findings from the previous systematic review of the EQ-5D by
Tordrup et al. [17]. For example, in patients with mild asthma, the EQ-5D could not detect
any change in health states, but for patients with moderate-to-severe asthma, the EQ-5D is
responsive to health improvement [16;50]. We also observed that the ceiling effect is less
likely to be a problem for the EQ-5D if it is used in moderate-to-severe conditions. For this
reason, the severity of studied conditions should be specified in order to help other
researchers evaluate if the EQ-5D is appropriate to measure changes in the health status.

Timing of follow-up—Defining an appropriate timing for follow-up periods in studying
different conditions is crucial to measuring responsiveness. Timing of follow-up should also
correspond appropriately to the natural history and progression of the disease and the
likelihood of change in health status within that period [113]. For example, a one-week
recall period may be used to monitor the severity of pain. For measuring the benefits of total
hip replacement, a short-term follow-up period could be 1 — 6 months, while 1 — 2 weeks
would be appropriate for heart failure management. If researchers do not fully understand
the course of the condition or do not monitor patients in a timely manner, they may be
misled by unchanged outcomes and ultimately miss the opportunity to demonstrate
effectiveness of the interventions.

Statistical methods—Several responsiveness statistics are used in the literature and there
is no consensus on alternative measures [112]. In addition, there is no information on how to
relate different responsiveness statistics to one another, which makes it difficult to
summarize the magnitude of responsiveness. Clear guidance on measures and the
development of a common metric are needed.

Definition of known-group validity or clinical validity vs. responsiveness—
Some studies tested known-group or clinical validity of the EQ-5D and reported that the
EQ-5D is sensitive to the condition. While known-group or clinical validity is one of the
important psychometric properties of measures, it is not the same as responsiveness.
Known-group or clinical validity does not require evidence of change in health over time,
but rather compares health status between healthy and ill individuals [112]. For this reason,
we excluded articles that reported known-group validity or clinical validity instead of
responsiveness after full-text review. Incorrectly applying a definition of known-group
validity for reporting responsiveness could be misleading.

Different population weights of the EQ-5D—Different population weights can affect
the magnitude of the responsiveness statistics such as the ES and SRM. Using the UK
population weights may result in a slightly lower magnitude of responsiveness compared to
the same study using the US population weights. However, using German population
weights may results in a much lower magnitude than using the UK or US population weights
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and could lead to nil responsiveness of the EQ-5D for the same patient populations [23;38].
A similar phenomenon was observed in another study that applied both UK and Dutch
population weights to detect changes among patients with depression [114]. The EQ-5D UK
index showed a moderate magnitude of responsiveness whereas the EQ-5D Dutch index
showed a large magnitude. The scoring algorithm of the EQ-5D index reflects societal
preference-based valuations attached to each domain and this valuation may vary between
different populations. This observation is consistent with the most recent systematic review
of the EQ-5D [17].

Coping—Coping is a potential mediating mechanism that has been shown to have an
association with improved quality of life, especially psychological functioning across
chronic conditions [115;116]. It is defined as a dynamic process of an individual’s cognitive
and/or behavioral attempt to manage stress-related situations. Cancers are the most studied
condition for this particular phenomenon [117;118]. Hearing and vision impairments are
other conditions where coping mechanisms may have influence on detecting health change
using the EQ-5D. While clinical change of hearing and vision can be detected by audiometer
tests and vision tests (e.g., Snellen, visual field tests), patients might report themselves to be
the same (due to coping) on all five dimensions of the EQ-5D. On the contrary, patients
might report changes on the HUI3 which contains hearing and vision dimensions [7].

4.1 Study Limitations

There are limitations in our study that we need to acknowledge. First, we did not report
responsiveness information from original studies for those conditions that have had
systematic reviews published previously, to avoid redundancy. Instead, we reported the
results from the systematic reviews for those conditions and provided updated information if
the systematic review was outdated. However, most systematic review studies evaluated all
psychometric properties of different preference-based measures including the EQ-5D with
limited information on the measures’ responsiveness. Also, the information presented in
previous condition-specific systematic reviews was dependent on authors’ research scope
and styles of reporting. For example, Davis and Wailoo (2013) reported responsiveness with
a focus on significant changes in patients with urinary incontinence over time and did not
report regarding the magnitude of responsiveness [59]. Mulhern et al. (2014) reported
responsiveness on both significant changes and the magnitude of responsiveness for patients
with mental health problems [36]. As a result, although we saved time in reviewing studies,
the prior systematic reviews might not provide enough depth of information on
responsiveness. Secondly, although we utilized several key words to identify studies for
evaluating the responsiveness of the EQ-5D, it is possible that we missed some studies that
had responsiveness information in the text, but not in the title or abstract. However, we
believe that it is unlikely for a study to assess the responsiveness of the EQ-5D and not
mention any of our broad keywords in the abstract. Another limitation is the sample size in
the original studies. Most studies that we reviewed were conducted in relatively small
samples (<200) and attrition became a prominent problem when calculating responsiveness
of the EQ-5D based on responders and non-responders. In order to minimize the issues that
come with calculating responsiveness with small sample sizes, we excluded studies that had
sample sizes less than 30 in each group at the follow-up period. In terms of reporting
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responsiveness, there were some discrepancies between the two reviewers (NP and MMA),
but all discrepancies were deliberated and resolved by re-review and discussion. Finally, we
recognize that there is discrepancy between patient and population weights and there is
debate over whose preference weights should be used in economic evaluation. Patient’s
perception may not be the same as that of the general population which could result in
smaller or larger magnitude of responsiveness [17].

5 Conclusion

In summary, we systematically reviewed the evidence describing the responsiveness of the
EQ-5D for a large number of conditions. Researchers who seek evidence on QALY for
economic evaluation of interventions should review the conditions and population described
to determine if the EQ-5D is a responsive measure. In the case of conditions with mixed
evidence of responsiveness, other CSMs are recommended to use alongside the EQ-5D to
determine effectiveness. Conditions lacking responsiveness might be a prime area of focus
for future research using the EQ-5D 5L.
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Abbreviation List

AUC Area under the curve

AUROC Area under the receiver-operating characteristic curve
COPD Chronic obstructive pulmonary disease

CSM Condition-specific measures

EQ-5D 5L EuroQol — 5 dimension 5 level descriptive system
EQ-5D EuroQol - 5 dimension 3 level descriptive system
EQ-VAS EuroQol - visual analogue scale

ES Effect size

EULAR European League against Rheumatism

HRQL Health-related quality of life

HUI Health Utilities Index

HUI3 Health Utilities Index Mark 3

NICE National Institute for Health and Clinical Excellence
NYHA New York Heart Association class

QALY Quality-adjusted life year

SF-6D Short-Form — 6 dimension

SRM Standardized response means
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TTO Time trade-off
WOMAC Western Ontario and McMaster Universities Osteoarthritis Index
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Key Points for Decision Makers

A quality-adjusted life year (QALY) is a standard metric for cost-effectiveness
analysis recommended by the National Institute for Health and Clinical
Excellence (NICE) and the U.S. Panel on Cost-Effectiveness in Health and
Medicine. The EQ-5D is one of the most frequently used preference-based
measures that can produce QALY information and is preferred by NICE.

It is vitally important to know the responsiveness of the EQ-5D, i.e., the ability
to detect health status change. This study provides an extensive systematic
review of the responsiveness of the EQ-5D to provide evidence in support or
against its use in cost-effectiveness analyses.

This study found that the EQ-5D is responsive in almost half of the conditions
reviewed and not responsive in a small number of conditions (alcohol
dependency, schizophrenia, limb reconstruction, and hearing impairment). The
other half of the conditions reviewed show mixed evidence of responsiveness,
suggesting that researchers need to incorporate condition-specific measures
along with the EQ-5D to ensure that appropriate measures of effectiveness are
reported.
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Articles identified through
database searching (n=1401)

EuroQol.org (n=743)
Pubmed (n=455)
PsychINFO (n=108)
EconlLit (n=95)

Articles excluded (n=580)

* Duplicate (n=559)
e Full-text not in English (n=21)

Articles titles/abstracts screened

(n=821)

Articles excluded (n=658)

* No key ds (n=377)
* Notrelevant (n=281)

Full text review (n=163)

Articles excluded (n=18)

* Did not have responsiveness
information or used EQ-VAS to
calculate responsiveness (n=18)

Final synthesis of evidence

(n=145)

|

within 19 categories were

56 diseases/conditions

reviewed

Figure 1.
Study Identification process

Pharmacoeconomics. Author manuscript; available in PMC 2016 November 01.

Page 19



Page 20

Payakachat et al.

*Kouapuadap [oyodle
0} uolefal ui abueyd
snjels yyeay Bunosiep
10} ainseaw Jadoud

e aq jou Aew As-O3

punoy sem xapul @s-0O3 ay» uo abueya sy} ‘19ASMOH
(GT°z =onsnels -} ‘zy'0=S3) Xapul as-03 aus

uo pabueyd weanyubis g jews e pey uondwnsuod
|0Y0d[e Pasealaul Jo pasealdsp Ajjeanselp

yey1 dnoub ayl ‘[ez] as-O3F ay1 Jo ssausAisuodsal
158] 0} JOYoUE Ue Se pasn sem uondwinsuod 0Yod|y

[¥2] Mn ‘[£2] Auewsas

Aouapuadap-joyod|y

‘00dNv

3y} uo paseq ‘ajdwes
siyy u aBueyo [eaiulfd oy
anIsuodsal st as-O3F 8yl

"T9°0 40 AN DOY 8y} Japun ease
UHM JUBDIHIUBIS [RI1ISITRIS SBM 8AIND DOY 8y} Japun
eaJe ‘JanemoH ‘dnoub asuodsal ayy ul Juealyiubis

10U SeM auljaseq pue Julod pus Yluow-zT Usamiaq
30UBJBKIP UL\ "JOYdU. [eulalXa Ue Se Xapu| A1Ianas
uonaIPPY Uo abueyd [ealul|d 9,0z Pasn Apnis ayL

[s€] epeued

aouapuadap pioido s1uoiyd

9sNQy adueIsqns

‘syuaiyed

9041S 10} UOIIRIOLIBIBP
10U INq JusWaAoIdwl
01 aAIsuodsas si ds-03

“Juswanoidwi

able] 10} TZ'6 01 ¥’ pue JuswaAolduwi awos 10} Z9'/
0} T9'E Wouy pabues osieIs-} 8y L ‘siuswaroidwi
able| 40y 9/°'T 01 6T'T PUE JuswaAoiduwi awos 10} vZ'T
0} £/°0 wouy pabues INYS ‘AlejwIS "G0°0- 40 S3
‘anIsuodsal Jou sem as -0 ‘sarels Yijeay asiom 1o
"¥6°'T 01 9Z'T woJy pabues uawanoidwi abrej Joy S3
‘pasn Joydue uo Buipuadap ‘gz’T 01 €'0 Woy pabuel
97e1S Y)Jeay Japaq Jo Juawanoidwi swos 10j S3

"pasn Joyoue [eusa)xa

pue Juawanoldwi Jo aa1bap ayy uo Buipuadap ‘abue|
0} |Jews wouy palteA S3 "axo.s-1sod Juswanoidwi

0} anIsuodsal sem xapul d5-0O3 'ssauanisuodsal
3UILWLIB)SP 0] SIOYIUE [BUISIXA Pash SaIpNIs Liog

[¥€] Auewsan
pue [g€] epeued

aons

'SYO pauodal-4|as

U0 paseq ‘uswanoidwi
[e21u1]2 dYeIapowW

aney ey syusied ui

Ajuo anisuodsal st dg-O3

‘[z€] (€0'0=INYS) Butlaseq e odal-y1as

Jaye xaput as -0O3 uo abueyd Aue puiy 10u pip (INYS)
poyiaw uonngLisip e Ajuo pasn eyl Apnis Jaylouy
[tel

‘(80°0=INYS ‘90°0=53) VHAN 38U} 0} pajejas abueyo
jueonyiubis puiy Jou pIp Ing (LT°0=INYS ‘ST'0=S3

s 1eAn9 {£T°0=S3) SHO 8y} uo (y+ 01 Z+) asealoul
aleapow pauodal 1eyr dnoub ayy ur Ajuo abueyd

01 aAIsuodsal sem (wiou SN) xapul ds-O3 ayr

Tey) punoy Aay "sioyoue se (YHAN) ainseaw [ediur|d
e pue (SY9) 81eds Buney [eqolo e pasn Apms sy L

[zeitel
epeue) pue vsn

ain|iey LeaH

"UoINpUOd
SIU} 40} UONUBAIBIUL
ay Jaye Juawanoidwi
1eaiun abre| e Ajuo

01 aAIsuodsas si ds-03

‘dn-moj|o} syiuow
981y} pue abeyasip usamiag (60°0=S3) [eutbrew
g abseyasip 03 uoissiwpe woly (2°0) abJe| sem S3

[og] Auewsan

uoneN|Igeys) JeIPIED

*J0Yydue Ue se pasn si ured
15349 uaym abueyd 0y
aAIsuodsal Jou st dg-O3

‘paniodal Jou Sem Sa1IsIIeIS ssaudAlsuodsay
"dn-moj |0} Jeak-z Jalye xapul ag-O3 uo payodal sem
abueyd ON "aWo9INo urew ay) se pasn sem ured 1saYDd

[62] uspams

aseasip Alane Areuolo)

aseasiq Je|naseA-01pIeD

UOISN|DU0D

ssauaAIsuodsay palioday

uoneao] Apnms

S8IPNIS 4O JaquInN

85e8sI/UoIIPU0D

A106a10D

Author Manuscript

*ag-0O3 8y} Jo ssauaAIsuodsal UO SaIpnIs PalLuap! JO SansLialoRIRYD

T alqel

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 November 01.

Pharmacoeconomics. Author manuscript



Page 21

Payakachat et al.

‘a1dwes

SIU} Ul UOIJeIOLI3I8p

jJ0U INg Juswanoidwi 0}
anisuodsal sI dg-O3 ayL

‘dnoif uoiyesonslep
ay1 Buowe xapul ag-O3 ay1 uo abueyd ou sem aiayy
‘1aASMOH s1yBlam uewlas Buisn usym sanjeA asayl

$Iey 03 paonpas Butag S3 3y yum (sybram M Buisn)
$9°0 puUR 0G'0 d49M dn-Mmo||0} Jeak-G'T pue Jeak

-T Je dnoJb jJuswanoidwi ay) 104 ST "ssauaAlsuodsal
as-O3 ssasse 0} Joydue [eulslxa pasn Apnis ayL

[8€] Auewias

T elgoyd [e100S

.wwwcm>_wcoawm‘_

S} UO 92UBPIAS

paxiw 0} anp abeinooua
10U SI eluaiydoziyos
Ynm sjusired

ur as-03 ayi Buisn

*sa0yoAsdiiue Jay1o o) 96°0 01 8.°0 40

9Z1S 109)3 9b.Je| 0} 8JeIBPOW B PUB JUBWIEA} Jale pue
a10Jaq Juaied pajeasy suidezue|o Joj €T°T 40 SJ abue)
® panlodal Apnis auo ‘1ansmMoH ‘salnseaw Buluonouny
10 woldwAs 1sow u1 sabueyd 01 puodsas 1ou pip
Xapul ag-O3 eyr punoy Apnis Jayiouy “(Ajaanodadsal
‘S0°0 PUB LT0=INYS) %S2> SHdg Uo Juswanoduwl
10 uonieloualap yum dnodb ay ui Jajjews

3I9M SINYS "%GZ 15e3] 18 JO SHdg U0 Juswanoidwi
ue 10y (6€°0) I1ews sem ag-0F ays 40 INYS "as-03
3y} JO SSBUBAISUOISaI UO 9IUBPINS PaXIW dJaM aIay L

[52] mainal o1reWwRISAS

T eluaIydoziyos

‘uoiyejndod

SIY} Ul SSauaAIsuodsal
S} UO paysl|gelsa
llam st @s-03 ayL

'sjuatred (¢S'0-9%'0=INYS '66'0
—6€'0=S3) snoixue pue (y¥"'0=S3) passaidap Lo
ul Juawanoadwi [ealun]d 03 anisuodsal st d5-O3 ayL

[2€] ma1Aa1 D17eWIRISAS

T uoissaidag % ABIXUY

“a1dwres siyy
ur aHQay 01 anisuodsal
sI @g-O3 pauodai-jualed

‘(4apuodsal
-uou 'sA Japuodsal) gG 0 sem S3 *(p|o siesh 8T 01 9)
S1USJSB|OpE PUB UaIP|IYd Sem Apnis syl ul ajdwes ay |

[82] spuepsayieN

(@Hav) sepiosia
T AnanoesadAH HoyeQ uonusny

“eluaiydoziyas

01 aAIsuodsal Jou

g Japiosip Ajeuosiad
pue uoissaidap ‘A1aixue
01 aAIsuodsal sl ds-03

*awi} Jano abueyd 19818p 01 5-O3

3yl Jo Aujige pairedwi yeyy wajqoid uauiwoid e alom
s193)49 BuI1vd *(21°0-20"'0=INYS) eruaiydoziyas o)
anIsuodsal ssa] sem Ing (850 — S0 (INHS) JapJosip
Aeuosiad pue uoissaidap ‘A1aixue se yons swajqoid
U3[eay [ejusu uowwod 0} aAlsuodsal sem gs-0O3
3y "sfel [eaiu)d abuej £ uo paseq ‘eluaiydoziyos
pue ‘18pJosip Ayjeuosiad ‘uoissaldap ‘Aiaixue

919M MBIABI 8Y} U1 PapN|oUIl SUOINPUOD U}eay [eIUBIN

[9€] mainal o1reWRISAS

T Yieay [ejusiy

sIapiosiq [eIus N

‘uondwnsuod |oyodfe
‘uondwnsuod joyoole

‘punoy sem sa102s 4g-0O3

ur abueyd Juediyiubis ou ‘1eABMOH 8103s auljaseq
as -03 1oy pasnipe sypuow ZT e 8100s AS-0F
ui sabueyd 101paid 03 pasn sem [apow UoIssaIhal
Jeaul ‘Aaauns paseq-gam Buisn uondwnsuod
Joyooje [nywrey paipns [yg] Apnis Jayiouy

U0 abueyd Aue aney Jou pip oym dnoub ayy ui (0g'0=S3)
U0 abueyd Aue aney jou pip oym dnoib ayy ui (0g'0=S3)

UOISN|oU0D

SsauaAIsuodsay palioday

uoneao] Apms

S31PN1S 4O J3quINN 35B8SI/UOIIPUOD

A10Ba1e)

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 November 01.

Pharmacoeconomics. Author manuscript



Page 22

Payakachat et al.

"SUOIIIPUOD 3 JO A1LIBASS
ay1 uo puadap Aew
SsauaAIsuodsal s)1 daUIs
as-03 ays yum Buore
(INSD) sainseaw d1j19ads
-uonipuoa Jsy1o im
as-03 ay1 Buisn Japisuod
pINoys siayo.ressal
‘1anaMmoH ‘eibreAwoiquy
pue ured 3oeq Mo|
‘SILYLE UM siuaiied 0}
anisuodsal st ag-O3 ayL

"Y)feay asiom yum dnoib ayl 1oy 80—

pue dnoif panoidwi sy 104 £G°0 18 panodal sem S3
‘siiye onenosd pue ‘eibjeAwolquy ‘ured yoeq moj
‘SILIYLIe pIojewnayd yum sjusired papnjoul Apnis ay L

[8v] epeued

95LaSIp [L18]8XSONISNIA|

“paywi] si
uonIpuo siyx Ut as-03
3} 40§ SOUBPIAS BY L

(TT°0-) INYS Ja|ews

USAS Ue peY Uy[eay asiom 0} pauonisuel) yeyy dnoif
3L 3]1YM SLIUOW 9 Je L[eay JeNlaq 0} pauonisuel) Jel
dnoJb ay3 Joy (Gz'0) I1ews AjaAIre[al Sem INYS ayL

[2v] 3N

snijApuods BuisojAyuy

‘SiLyMe
plojewnays yim siuaied
Ul UOI1RIOLIB)SP 10U

g JuswaAoidwi [earuld
01 aAIsuodsas si ds-03

"(22°0=0NV) sianoidwi

-uou Buowre 80 SeM 1 8]IUM 9/°0 SeM |NHS

‘1eaA T 130 Juswanoidwi panisdlad Jeys s1oalgns
Buowe ‘Apnis jeuty sy uj *[Gy] smiess yjesy ul
sabueyd 10a19p 01 3|qe Sem Ag-OF 8yl Jeyl papnjouod
NQ SONSIe)S ssauanisuodsal Jodal Jou pip Mlewuad
woJy Apnis ay ‘[y1] xapur ag-O3 ui abueyod ou 0y
anp pauodal Jou SI NYS 10 ST ‘uonel|igqeyal Jo Apnis
puodas aup Ul “[ev] 02°0 40 INYS ® Pey syuow € Jano
juswanosdwi Buiiodal syuarred ‘Apnis 1s14 ayp u|

[ov] spuepiayieN ‘[S¥]
srewusq ‘[ryier] MN

SNLULIE plojewnaly

“Juswanoadwi

12316 © pey eyl swuaied
ul aAIsuodsal aiow

s11] 'sdno.b pajeloLialep
pue panoidwi yioq

ur ‘spuype yim syusied
ur abueyd [ealuld 03
anisuodsal st ag-O3 ayL

‘dn-mojjo}

18 0Z2'0- 01 /0’0 wouy Buibuel dno.b paresorialap

3} Ul [|ewsS Sem NYS pue S3 8y ‘JansmoH

"seak z 01 syuow 9 Jo dn -moj|o4 e Jale T9'0

01 0G°0 wouy Buibues NHS pue S3 abie| 0] sjelspow
® UM JuaWiaAoldwi [ealulfo 03 aAlsuodsas sem
as-03 ays reys punoy Aay L “ANAIIR 8SeasIp Uo paseq
SYIuOW {7z pue syjuow T ‘syuow 9 e dn-mojjo}
pue auljaseq Usamiaq parelolalap pue panosdwi

011 sjuaired paziiobares Apnis ise| ayl "[T]

dn Mmoo} JeaA-T © Jaue (Z'0=INYS) 93168p Jejiwis e
01 UY1jeay panosdwi 03 anisuodsal sem ag-0O3 ayp eyl
pamoys Apnis Jaylouy ‘[ov] (z9'0) dnoib pajelorsiep
3y} 01 patedwod ‘dnoib panosdwi ayy ut (zz'0)
J3|[ewWs yonw sem S3 ‘auljaseq o0} pasedwod ‘sdnoib
pajelouialap pue panoidui oyl sjuaired 8z1iohised

0} pasn sem SYA AS-03 aus ‘Apnis 1siyy ayy ul

[eyiTy]
uspams ‘[ov] MN

sy Alorewweul

8seasi [e1818Xs -0JNasniA

‘a1dwes

SIY} Ul UOIeI0LIB)aP

10U Inq JuswaAoidwi 0
anIsuodsal st @s-O3F 8yl

‘(uewss

Xapul g-03 woly zg'0- =53 Wbem MN as-03
wou} 8T°0— =S3) uearyubis Jou sem dn mojjoy4 e
9s10M 106 1ey s108lgns 1oy S3 8yt “(Wybram uewssn
a5-03 woij 9z=53 ybram N As-OF woiy
6€=53) Jueolyubis Inq |[ews sem S3 8y L “dn moj|o}
Jeak -T Jaye 1uawaAoidwi [ealulfo pey oym siuaied
10 dnoub ayy ur Ajuo anisuodsas sem @s-O3 ayl

[6€] Auewian

S13pJ0SIP WI0J01RWOS

UOISN|oU0D

SsauaAIsuodsay palioday

uoneao] Apms

S31PN1S 4O J3quINN

35B8SI/UOIIPUOD

A10Ba1e)

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 November 01.

Pharmacoeconomics. Author manuscript



Page 23

Payakachat et al.

*190Ue) 1seaIq
yum syuaied ui abueyo
ab1e|-03-a1es9pOW 0}

1e (uawanoidwi pue uonelolalep) sabueyd Jajfews
paniodai yeyy sdnoub ay ) AjeAndadsal 29 0 pue g5 0-
JO INYS ® yum dn-mojjo) yiuow T e (uawaoiduwil
PpUE UOIIBIOLIBIBP 310q) Shiels yieay ul abueyd abie)

[5T] ma1Aal painionais
‘[9g] a10debuls

anisuodsal st ag-O3 ayL 0} ajeJapow Bunaalep ul anisuodsal sem g-O3 ayl ‘[gg] spuepiayiaN I J39UeD JSealg
"as-03 ynm buoje
SINSD Buisn Japisuod
pInoys s1ayoressal
‘Sny_ "az1S 10843
U0 UOI¥eWLIOUI OU SI 318y} RUETINEEY
‘1OASMOH *19oUed ayerso.d Ja)Je syjuow gT pue syiuow g ye 1anaq 106 ey
yum syusized ui abueyo dnoub ay3 4oy 79°0-G9°0 pue asiom 106 reyy dnoib ayy
0} anIsuodsal s @s-O3 10} 99°0—29°0 WoJj pabues sAINd DOY Yy} Japun eale
ay) ‘anInd DOY aY | Byl "eaiBsp Jejiwis e 0] ‘48N18q pue 9SIOM Ylog ‘sniels
J3pun eale ay) Uo paseg yieay ui sabueyd o} salsuodsal Ajrey st ds-O3 syl [#5] epeued T 190URD 9]eIS0.d
'S3 91e|N9ed J0U
pIp Ay} ‘JanamoH ‘porsad dn mojjo) yiuow-9g e Jaye
as-03 ayr uo sabueyd juedayiubls punoy Apnis puodas
3yl 'as-0O3 ay1 wouy Hede ainsesw aW0IN0 [BUIBIXD
‘PapPaaU SI BOUBPING Ue aAey Jou pIp Apnis siy) ‘1anamoH “[¢g] as-03
310\ “panwif st ds-O3 uo abuey?d Juealy1ubis ou punoy pue SUORUBAISIUI
a1 Jo ssauaAlIsuodsay 1e2164ns jJuaiayip oM patedwod Apnis ayl [esizs] MNn b4 AydoanadAy anireisold ubiusg Jadue)
"as-03 ynm Buoje SNSD
Buisn Japisuod pjnoys
slayoleasay “ajdwes siyy
10} pa1oalap SJ |[ews pue
9z1s a|dwes |[ews 01 anp
pallwi| SI ssauaAlsuodsal
@g-03 10} 3DUIPINS BY L (8€°0) apnyubew ul jews sem S3 YL [ts] >N T SIHUYDUOIQ DIUOIYD
‘payodal alam
'as-03 yum Buoje sSNSD SO1ISIIRIS SSauaAIsuodsal oN (sYeam QT e T00"0>d
Buisn Japisuod pinoys | ‘6.°0 pue syaam g 1e 100 0>d ‘08°0 03 89°Q WOy Xapul
S1ayaJeasay "UoITeqIadexa as-0O3 uo sabueyd) porsad ¥aam QT—g Jano sabueyd
9J9As-0]-a)RI8poW abse| 01 anlsuodsal st AG-OF aY ‘se1els Uolegiadexs
aney oym syuaired ado? yum swsned uj Juawiealy yum abueyd
adoD ui abueys 0y 0U 0) 31RJSPOW dARY OYM S81elS 0dOD 31qeIS YIM
anisuodsal st ag-O3 ayL sjuaied 1oy ssausAlsuodsal payiwi| sey ds-OF ayL [05] ma1nal o11eWRISAS T adod
‘syuaired ewyise 4o} [617] porsad dn-mojjoy yuow 9—¢
e 10} (T¥'0—2€'0) ST |1ews e panodal ueder ur Apnis
lews v *(20°0-=S3) Bunes abueyd [eqo|b asiom e
payodal oym sjuaired 1oy anisuodsal Jou sem ag-0O3
's198449 Bul)18d os|e pue ay} ‘suoneindod jusired yloq 4o “panoidwi Buies
sabueyd 10819p 01 A5-O3F 1eqo|6 asoym syuaired 10} (G5'0-=S3) apniubew
3 JO ssauaAlsuodsal | slelspow e ul paliodal sem S3 8yl ‘ado 104 "poriad
O] J31Un0dua Aew dn-Amoj|0} YIuoWw 9—€ e JBA0 eLuyIse Ul Juswanoidwi
SIaydJeasal ‘ewyise pjiw 104 (§°0>) apnuubew ul [fews sem S3 8yl "UOIIPUOD
Yum sjuaied ‘siusijed plIW ynm syuaired ul 9ARISUSS SS9 sem d5-0O3
adOo) pue ewyise 3y} “‘ewyise 104 "[9T] uoleWIOUI SSBUSAISUOASDI
919/85-0)-31RI8POW Ul UM SBIpNIS Maj paljiiuspl sa1pnls dd0D [6%] ueder
pasn aq ued Ag-O3 ayL 2T Ppue S3IpNIS BWIYISE 9T JO MaIASL dlewiIsAS v | ‘[9T] malnal onewaisAs b4 adoD 7 ewyisy suonipuo) Alorelidsay
uoIsNoUoOD ssauaAIsuodsay palioday uoneso] Apms | seIpnis Jo JaquinN 3583s1/UOIIPU0D Ki0b31eD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 November 01.

Pharmacoeconomics. Author manuscript



Page 24

Payakachat et al.

‘uonIpuod
sIy Ul abueyd 0y
anisuodsal st ag-O3 ayL

‘Alannoadsal 6Z°0
pue O£"0 SeM INYS 343 311uMm GE'0 sem siybram sn
pue YN Buisn s3 pauodal ay] "(dn-mojjoy Jesh-g)
snyels yijeay ui abueyd o3 sAlsuodsal st s-OF ayL

[¥9] sn

Asdaidg

"UOIIIPUO SIY} Ul papaau
SI yoJeasal aIoN ‘ST
JUBJBHHIP Ul }NSal pInod
MM "SA UBWID SE Yans
pasn syybiam uoirejndod
JUaJayIQ "Joydue
JeuJalxa Aue asn jou

pip Asyy pue (Te=u) |[ews
sem azis ajdwies Apnis

ay} ‘apnyubew abire| e ul
Qas-03 8y o S5 paniodal
Apnis auo ybnoyyv
"JUBISISUOUI PUB PaxIwW

S1 UORIPUOD SIY} 10} AS
-0O3 ays Jo ssauanlsuodsal
0 92UBPING BY L

‘v¢0-

40 INYS e pue 6T°0- J0 S3 ue papodal yorym Apnis
Jayjoue 0) pasedwod ‘€9°0 JO INYS & pue (90'T=S3)
S3 4818346 yonw e pauodal atodebuls woiy Apnis

3y ‘pauodal S3 ay) usamiag Aouedalosip sem aiayl
‘1aneMoH “pouiad dn-moj|oy JesA-1 e Jano abueyo

01 aAIsuodsal sem @5-0O3 8y 1eyl papiodal salpms
ylog "erep Bunsixa Jo sasAeue Arepuodas alam
S8IPNIS OM] JaU30 8y “99uedIHIUbIS [B21SIIe)S Ydeal
10U PIP INSD U0 JuawaAoldwi sy} ‘JanamoH ‘[19]
INSD U0 awanoidwi 1ybils sem a1yl ajiym porad
dn Mmoo} Jeak-g Jaise $8103s AG-OF 8yl uo abueyd ou
paliodal [ely paziwopues ay “poisad dn-mojjoy ays
0} auIjaseq Wody Xapul ds-O3 ayi uo sabueyd Buisn
ssauaAlIsuodsal paren|eAs saipnis 8aiyl [ "ds-O3
3y} JO sSauaAIsUOdsal ajen|eAs 0} Pasn Sem Joyaue ON

[€9] YN % Auewuss
‘[z9] a10debuis

‘[T9] Anunod-1mniAl

aseasIp s,uosuijied

‘uonIpuod sy}
u1 aBueyo snels yijeay 01
anIsuodsal st dg-O3 ayL

REUEITIET)
91eIapoW-03-pliw yyum ajdoad ui (Z1°0=s3) dn
-MO]|0J 1e SnJels yieay Janaq Burodas susired ueyy
(T#°0=S3) dn-mo||o} Jeak T Je snyels yijeay asiom

B yum syuanied o} aalsuodsas aiow sem ag-03 8y L

[09] Auewias

eljuswag

s1apJosiq [ea1B6ojoInaN

‘panwi| st aG-03 ays 4o
90UBPINS SsauaAIsuodsay
'SINSD paiepljen

yim paruedwoode

aq pjnoys ajdwes

SIY} J0J S|eL} [edluld

ur as-03 aur buisn

"S3IPNIS JUBJBYHIP SSOJIR Pasn SINSD [BI9AaS
2JaM 313y "dn MmoJ|0} Yiuow-G 1e Juswanoidwi
Buniodas syusned 1oy (92'0=INHS) [[BWS Sem
apniubew ay1 "as-O3 8yl 1oy INYS panodal saipnis
8 40 1IN0 8U0 AJuQ "ssauaAIsuodsal dg-0O3 U0 MaINal
211BWAISAS 3} Ul pariodal 80UBPIAS PaXIW Sem alay |

[65] ma1Aa1 D11eWIRISAS

8ousUNUOdUI Aseunin

siapaosiq Areulin

"UoRIPUOI Sy} Ul
snyels yieay ui abueyd oy
anisuodsal st ag-O3 ayL

‘pouiad dn-mojjo} yiuow-g e Jaye ‘(G 0=INYS)
UOI1RI01IIBP pUe (S 0=INYS) Juswanoidwi yioq
‘snyels yijeay ui abueyd o3 aAlsuodsas sem ds-OF oyl

[8g] AemuioN

ewopAw ajdninn

“a1dwes siyy

ur A1abuns Jaye syjuow

¢ 01 dn pouiad dn-mojjos
Wsl-1oys e ul sabuey
2Inseaw 0} pasn ag ued

31 "shyeis yieay ui abueyd
ab.se|-01-a1eI9pOW 0}
anisuodsal st ag-O3 ayL

‘spotsad dn mojjoy

Yluow-¢ Je 8G°0— JO S3 Ue pue %esm-g 1e €' T—
10 S3 ue yum A1abins Jayye sniers yieay Jo abueyd
af.e| 01 ajeJopow e 0] aAlsuodsal sem Ag-O3 ayL

[26] spuepsayieN

Sose]selsWl JaAIT]

'[5T] apnuubew sjelspow

© U1 a1am sabueyd snels yijeay yum susired

10} aG-03 aup 4o 53 8y *[95] AjaAnoadsal ay|

10 Aijenb pue snjels aouewiopad ul abueyd e pey reyy
$199[gns Joj pariodal a1aMAEGH\DTRASILIT IO 9 F6D

1 AlAnoadsal 91°0 pue Go"0— 40 INYS Ue pey dn-mojjoy

UOISN|oU0D

SsauaAIsuodsay palioday

uoneao] Apms

S31PN1S 4O J3quINN

35B8SI/UOIIPUOD

A10Ba1e)

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 November 01.

Pharmacoeconomics. Author manuscript



Page 25

Payakachat et al.

'SaInjoely [eJawny
lewnxold 1oy Asabins
laye yyjeay Jo sabueyd 0}

syuaned jo sdnoibgns anoy ay3 Huredwod usym

18°0 01 T/°0 Woly pabues aAINd DOY 8y} Japun eale
3yl "(70°0) 11eWS Sem |NYS ‘paresoniaiap Ajfeuibrew
10 panoidwi Ajjeutbiew pey oym asoy] g/ '0- Sem
INYS ‘pareloliaisp A}1es|o eyl 8soy 8|iym 29°0 sem
INYS ‘panosdwi Apreajo eyl s198lgns 1o "dn-mojjoy
Yluow ZT pue Yuow { 8y} Usamiag UoIelolalap
pue JuawaAoidwi Ylog 01 aAlsuodsal sem ag-O3 ayp

anIsuodsal st @g-O3 ayL ey} pamoys Apnis ay) ‘azis ajdwies [jews ay) aydsaq [¥2] uspams T (fesawiny [ewIxoid) Wiy
*Ainfur auids [eo1AI80
pue 328U Joj A1abins
Jaye wawanoidwi yieay
Jojuow 03 aAIsuodsal
s1 @5-03 ayL "ajdwes
siux ur as-O3 au Jo '9/°0 0} 890 WoJy pabues 3AINd DOY dY3 Japun
ssauanlsuodsal paniodal eate 3yl “(PT'T 01 917°0 40 INHS) apniubew abie| [e21 YN ‘[22] AemuoN
Ajualsisuod saipnis || | -01-a1esspouw se pariodal sem A5-OF ayl 4O INYS dYL ‘[12:02] uspams ¥ NREIN
*A1aAnoadsal ‘85 020 pue 95°0—6€°0 81aM Jahaq
106 1eu sjuaired Jo dnolb ayy 1o} S3 pue NHS JO
sabuel ay L "#8'0- 01 8T°0- 40 abuel S3 pue /6°0— 0}
/T°0- Jo abuel NS pey asiom 106 syuaized jo dnoib
"a1dwiees siyy 10 abueyd ay} ‘sypuow gt 1e dn-mojjo) 01 auljaseq wol- 'S3
SNJEIS Yiesy Jojuow o} a)eJapowl 03 [Jews e yim abueyd sniels yieay Jsnsg Japiosip
pasn aq ued gs-O3 ayl Buniodau syusized 1oy anisuodsal sem Ag-O3 ayL [69] MN T pajerdosse ysejdiym ainoy
'smiess yyeay ut | °[89] (¥0'0=INYS) dnoub panoiduut ayp Joy Jueaiyubis
abueyd Bunoaiep 1oy As 10U SeM g (Z/2°0=IN'YS) Yieay Jo uorieloLialep
-03 ay1 yum Buoje pasn J0} abue| sem @g-0O3 a8y Jo S3 8y ‘sewol]b
aq pInoys NS J18Y10 yum sjusijed 1oy pa1onpuod Apnis ay) ‘Alesjuod
*A1abuns jo adAy pue 3yl uo '[£9] ST'0 40 INYS yum dnoub Jspuodsas
SuonIPUOd urelq Jo adAy -uou Joy |[ews Inq 82°T 40 INYS yum (A1abins
JUBJayJIp J0J JUBIBYIP a1 Jaue yieay Jo Juswanoidwi) sispuodsal oy
SI ssauaAlsuodsal abue] sem 4g-O3 ay1 4o S3 a3 ‘(ease jendiddogns)
as-038yL | LeIYD Yynm saiied Ul paionpuod sem Apnis ay L [89] AemioN ‘[29] SN 4 ureig Kisbing
"UoINpUOd
aJeJ sy} Ul @5-03 ‘dn
U} JO SSaUBAISUOdSal 10y MO0} JeaA-T Jaye ueoniubisul pue (£7°0=S3) |[ews
JUBIDINSUI S| 8OUBPIAT sem 45-0O3 a8y} 1oy Apnis siyp ul pauiodal S3 8y L [99] YN T BIXEJR S, Ud18Ipalid SEJNTaRIETED)
U
Ja)e aWIMBA0 Xapul yyeay as -O3F uo sabueyd
[eansiels uediiubis uo paseq salagelp z adAl yum
sjuaired 1oy aAIsuodsal sI A5-O3 ayl 1eyy papnjouod
NQ INYS 10 S3 1odal Jou pIp MBIABI J1FRWSISAS
8yl "xapur ag-O3 ayr uo abueyd Aue ass Jou pIp
ured a1yredounau [esaydiiad o1agelp Jo Juswabeuew
wugl-Buoj sy Buebinssaul Apnis auo AjuQ
"abueyd snyels yijeay pue Juswieal) o anIsuodsal
"uo1IpuUod sem A5-0O3 8yl 18yl pamoys saipnis XIS "saskjeue
s1y1 ut abueyd 0y [eansiieIs snokreA Buisn pajenjens pue saipns
anisuodsal st Ag-O3 ayL / u1 pauodas sem g5-0O3 ayp Jo ssauanisuodsay [59] ma1Aa1 D11eWIRISAS T (z adA 1) sar8qeIg WiaISAS auLdopug

UOISN|oU0D

SsauaAIsuodsay palioday

uoneao] Apms

S31PN1S 4O J3quINN

35B8SI/UOIIPUOD

A10Ba1e)

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 November 01.

Pharmacoeconomics. Author manuscript



Page 26

Payakachat et al.

1ioddns 03 pajueliem
SI ydJeasal alow ‘azis 'G9°0 Sem as-O3 ayl
a|dwes |fews e 01 ang 10} INYS pauodal 8y ‘TG 40 az1s ajdues e uo paseq [28] puepaziims 1 eluay [euinbu
*A1aBins Jequing "dn-moj|o} s1eak Z-01-T 0}
Burobispun syuaied auljaseq wouy A1abins Jequin] paAladal oym sjuaired
10 Juswanoidwil yipeay Buowre Juswanoidwi yifeay 03 sAlsuodsal sem
01 8AINSUsS S1 AG-0F 8YL | AS-OF 8YL "26'0-08°0 81am AG-OF Y} J0 SONV YL [98] AemioN ‘[58] SN z Jequin
as
-03 au yum Buoje SNSD
Buisn Japisuod pjnoys
S13U0Jeasay “panwi|
s uted 1oeq moj 1oy *9z1S a)dwies |jews e 0} anp
A1abins Buialagal syuaied 80uedIJIUBIS [B1ISIIEIS YIBaJ 10U PIP M ING 8/°0 SEM
10} ssauaAlsuodsal | S3 ueaw pajood ay] ‘ssauanisuodsal dg-O3 parodal
as-0O3 40 d0uapIe ay L M3IA3J 17_WRAISAS 81 Ul papn|oul salpnis oml AjuQ [78] ma1Aa1 211eWLISAS T 3oeq MO
*(dnoub yyjesy asiom
ay1 1o} 20°0-=INYS pue ‘dnoib yijeay awes ay oy
*A13bIns uonANIISU0IBI ¥.°0=INYS ‘dnolb yieay Janaq ayl 10} OF 0=INYS)
qui| Jaye abueyd snyeis dn moj|oy J1eak-T ay) pue auljaseq Uaamiaq siuared
yieay 03 anisuodsal 10 sdnoub a1y Buowre A]1091100 S3OUBIBLIP Yljeay
10usI AS-0F 8yL 10818p 10U PIP AS-OF 8y 1eys periodas Apnis ay L [9z] N T uofINIISU0daI quii
‘swia|qoud
apue00y 40y salabins
panladal oym syuaired
Buowe sAlsuodsal
sem as-O3 8yl | [£8:zg] sporiad dn moj|04 YuoW-6 pue Yuow-9 Iaye
Jey panodal saipnis yiog 06°0 pue £8°0 Je panodas a19m Q5-0F 8y Jo S3 8yl [eg:z8] YN 4 dpuenood
"Juswade|dal
dauy Joy A1abins
Jaye wawanoidwi yifeay
JO}IUOW 0 BAIISUSS ‘[18] dn
S1 @g-03 8yl -ajdwres -MO0]|0§ YIUOW-7Z-03 -9 J8Y. Z'T 03 9G°Q Wwioiy pabues
siyruras-O3aurgo | NS 8yl ‘[os—8.] spowad dn-mojjo) yiuow-z-01-9
ssauaisuodsal paniodal 10} 'T 01 Z'T Wwouy pabuel 3 ay] ‘porsad dn-mojjos [18] puepiaziims
AUa1SISU0d SaIPNIS |1V 399M -9 10} 6°0 Je pauiodal sem gs-O3 8yl Jo ST 8yl ‘lo8-8.1 N 14 EETN|
“Juswade|dal
diy Joy A1abins
Jaye wawanoidwi yieay
J10}IUOW 0} BARISUSS
s1 @5-03 ayL "pouiad
dn-moj|o} uo Buipuadap
‘palLIeA aq 0} SWaas ‘L2921
9zIs S3 ay “ajdwres poriad dn mojjoy Jeak z—T 104 £ T—2'T 1e pariodal
siux ur as-O3 au Jo sem 53 8y '[G2] dn-mo|j04 yauow 2T J8ye L2'0
ssauanlsuodsal paniodal pue ‘dn-mojjo} yiuow ¢ Jaye 0g'0 ‘dn-mojo) yauow [22] spuepiayiaN
Apualsisuod sa1pnis ||/ -T Joye £9°0 Je papodal sem 4G-OF aysjo syl | ‘[92] uspams ‘[S2] M € diH
paresonialap Ajies|o ‘paresodiap Ajjeutbrew ‘panoidwi Ajjeutfirew ‘panoiduwi Ajres|d)
‘[patelonslep Alles)d ‘paresotidiap Ajfeulbrew ‘panosdwi Ajfeurbirew ‘panosdwi Ajies|o)
uoIsNoUoOD ssauaAIsuodsay palioday uoneso] Apms | seIpnis Jo JaquinN 3583s1/UOIIPU0D Ki0b31eD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 November 01.

Pharmacoeconomics. Author manuscript



Page 27

“a1dwes
s1y3 ul sabueyd yyeay 0y

"UOITRI0LIBIBP YB3y
10} £5°0- 40 INYS pue Juawanoidul Yifeay 4o} /90
JO YIS PUE £€°0 0} 6¢°0 Wiy pabue S3 8y “ajdwes
SIy} Ul saBueyd sNIeIs yijeay o3 aAIsuodsal sem

[96]
Auewsas 79 ureds

kachat et al.

"g1dwes w_m,c_ d
“g|dwes sit u1 g

anisuodsal st @g-O3 8yl | as-O3 ayi reyl pauodas Ajpuslsisuod saipnis aalyl |1 MN ‘[S6:76] Auewian € aseasip |amoq Alojewiwepju| WdISAS [eunsaiul-041ses)
*SJUBAS BSIaApe
"adwes siy} INOYNM pue YnMm sjuaired Joj paiodal 81em G0'0—
Ul SJUBA3 3SIaAPR 0) aNp pue Zi'0- 40 S3 8y "SUOISUSWIP dALY SH JO Yoea
abueyo snyels yipeay 01 | U0 G'0—£'0 Usamiaq pabues S3 8yl “AlH Yum siuaired
anisuodsal st Ag-O3 8yl Buowre sabueyd yijeay 0} anisuodsal sem ag-O3 ayL [£6] ma1na1 D11eWIRISAS T AIH uondau|
‘snjuun '(85'0=aAIN2
yum syusired Joy s-O3 3y} Japun eale ayl ‘2z’ 0=INYS ‘6T°0=S3) |[ews
aU} Jo ssauanlsuodsal Jo sem asuodsal Jo apniubew ng snyuuly Buieas) Jaye
90UBPINS paulLl| S a1ay L Juswanosdwil yipeay 0} anisuodsal sem ag-O3 ayL [z6] spuepiayieN T snyuuL]
‘uawaredwi Bureay yum
suaired Buowe sabueyo
199]8p 0} BAIISUSS *(90°0—-50°0=S3) suonuaAIaiul Bulteay JusiayIp
10U S1 @5-O3 ayL Jayje sabueyd 10918p 01 BAINSUSS 10U SemM d5-OF ayL [22] Apms mainay T yuswuredwi BurresH BurreaHq
‘paniodal
‘uolyendod SeM SO1ISITEIS BAISUOdSal ON "BBpa Je[ndew d1iagelp
SIU} Ul SSaUdAIsSuodsal 10 Ayredounai onagelp aAey J0U pIp pue pey oym BLWIAPa Jejnoew dnagelp
U0 92UBPIAS OU SI 8Jay | syuaied Usamlaq JualalIp 10U Sem xapul ds-O3 syl [16] e1jenIsny T pue Ayredounal anageiq
"as-03 8y yum Buope
3sn 0] papuswwWodal 'GE'0 40 ST paleInofed e yum Aisbins
SI INSD ‘uteby ‘jlews 10RJRIRD J3YJR JusWaA0IdWI Yijeay 0} aAIsuodsal sem
s1as-O3ayjos3ayl | as-O3 ay: reys parodas Apnis 10yod aandadsoid ay L [06] a10debuis T A1abuns 10ere1ed 1504
*SUOINPUOD 3AOCE B}
10} @s-0O3 8y yum Buoye
SINSD Buisn Japisuod
pInoys s1ayoJeasal
‘ssauanlIsuodsal
ay} Jo apnyubew
® U0 UOITeULIOU! OU SI
aJay} 8UIS “uofjelauabap "SI9PJOSIP [eNSIA Jayl0
Jepnoew pue A1abiuns | pue sniAnounfuod ‘Ayredounal onageip ‘ewoone)b oy
10RJRIRD 150d YIM Syusijed 3|qe[IeAR SSaUaAISUOdSal OU Sem a1y “papinoid sem
1o} paywl] 1 as-O3 | SonsIels SseusAISU0dsal OU ‘ISABMOH "SSaUBAISUOSal
3y oy ssauanisuodsal asg-0O3 pauodal uoiressusbap Jejnoew
10 80UBPINS BY L -abe pue A1abins 1oeleIRed 350d UO SBIPNIS Ma) & AJUQ [68] Ma1Aa1 D11eWRAISAS T SI9pJosIp [ensIA UOISIA
‘pajueLIEM "(AjaAnoadsal ‘10°0-
s1 Apnis aioN “Alebins pue 0T'0-) Juediubisul pue jjews alam dn-mojjoy
1€39810]09 BuIAI9I8) 399M g PUB X8M { 0} 8UI|8SEq WOJ4 Paje|nd[ed
swaned ul ds-03 INYS ‘19AaMOH (T2 0-=INYS) uonealjdwod
3y} Jo ssauaAlsuodsal uo noyuMm sjusired ueyy Jamo] Apuediiubis sem
90UBPIAS paulLll| S aJay L uonealjdwod yym sjusired woly xapul ag-O3 ayL [88] epeuen T [e10310]0D
5 -O3 8y} JO ssauaAlsuodsal
5 -0O3 8y} Jo ssauaAlsuodsal
guOISN|oU0D SsauaAIsuodsay parioday uores0] Apnis | saIpniIs Jo JaquinN 35B8SI/UOIIPUOD Ki0b31eD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 November 01.

Pharmacoeconomics. Author manuscript



Page 28

Payakachat et al.

"UOIUBAJBIUI SIY} O}
paywi| s1 ssauaAisuodsal
as-03 4o 8ouspIAg By L

"aul]aseq 03 patedwod dn-mojo} yjuow
-9 1e 5-O3 8y} 104 §G°0 40 S3 ue paniodal Apnis ay L

[votl MNn

T MBIA3] UOITEIIP3W Paseq-alioH

'suoirejndod

Al4ap|a uI ssauaAlsuodsal
as-O3 aenjens

0] Papaau i YoIeasal
alow ‘[rews Ajaaneal
sem azis ajdwes ayy
‘1anamoH ‘abueyd gs-03
ueaw uo paseq ‘sjuaired
A113p|8 J0 snyess yijeay
anoldwi 0} paseadde
AK1abuns ‘(ainyoely

98Uy pue ‘aunjoedy diy
‘INWay JO 98U painidely)
SUOINPUOD 31NJe Jo4

‘pariodal a1am soNSIeIS-1 ON “JuaWwade|das aau| [e10}
9A1193]3 UM sjuaired oy 0TE0 pue Juswaaedal diy
[€101 8A1103]8 I Ssluaited 10y OET'0 ‘ANWaY JO 308U
painioe.y Yum swsired 1oy 0TT'0 ‘940AS Ym swaied
10} 9170°0— 849M dN-MO||0) SHB3M ¢ pue BUI[asEq
UBBMIB] $8100S AG-0OF Ul 80UBIBIHIP UBSBW 8y |

[eoT] YN

T a1ed aINdYy

Apep|a

"a|dwes siy} ur @s
-03 ayp Jo ssauanlsuodsal
JO 82UBPIAS OU SI 818y |

‘dn-moy|o4 Jaye as-OF ayi Jo abueyo ou sem alayl

[cotl sn

T snsojewayiAia sndnj o11ewisisAS

W9ISAS aunwiwioNy

‘shiyue

aneniosd pue siseriosd
anbed u1 abueyo 01
anisuodsal st ag-O3 ayL

'sdnoif omy ayy

Uamag xapul gs-0O3 ayp uo agualayip uesliubis
0U SeM 88y} ‘J8ASMOH "9T'0—0T 0 Wouy pabues

S3 ‘dnoub pajeayun ayl uj "05'0-TE 0 WoJj pabues
S3 ‘dnoJb pajeay ayl uj ‘ssauaAisuodsal U0 82USPINS
paxiw sey s1a9|n Hd] SNOUBA "BWSZId puey pue
eAlreINddns S1USPERIPIH UO 32UBPIAY SSBUBAISUOASAI
oU Sem 813y "€5°0 — ¥°0 40 ST alesapow

B Sy audy 'G0°0 >d ‘2T°0 J0 abueyd 8103s ueswW By}
Yum as-O3 ay 10} SSaUBAISUOASaI JO 3OUBPIAS aARY
suonpuod snuyue sneosd pue sisenosd anbeld

[7T] ma1Aal o11eWLISAS

1 SUOIPUOD UDS

unis

*30UBPIAS PallLLI| 01 anp
aAIsSn|ouodul st as-O3
3y} JO SsauaAIsuodsay

'6.°0 01 65°0 Wiy

pabuel anINd DOY 8y} Japun eale ayl ‘60 40 INYS
pue 0v°0 40 ST Ue pey yieay a|qess yum siuaired
‘J9NBMOH "7E€°0- JO INYS Pue S3 Ue pey yijesy
parejolialap Y1Im asoul 3]Iym 20T JO INYS e pue
1/6°0 40 S3 Ue pey dn-moj|o} Yuow -ZT 0} auljaseq
woJy Yfeay panosdwi yum syuaned ‘as-03 ays Jo
ssauanisuodsas paniodal saipnis oMl Jayio ayl [66]
a1dwes siy1 ur ag-O3 8y J0 92UBPIAS SSauUaAISUOdsal
pul$ Jou pIp TTOZ Ul paysijgnd mainal d11ewsalsAs ay |

[tot]
spuepisyisN ‘[o0T] YN
‘[66] mainal airewsisAs

e ured ¥oeq MO 21U0IYD

‘uoneindod siyy u
anisuodsal st ag-O3 ayL

(100°0>d) %02<
panoidwi eys syuaired pue (T0°0>d) %0z> panosdwi
pey 1eys sjuaned Joy Jueolyiubis sem Qg-OJ ueaw ay |

[86] »IN

T ured aauy

“Juswyea} uted 10}
anIsuodsal s @g-O3 ayL

‘3LUBIIXd 0} 8J9ASS PUB 19ASS 0} 8)elapow ‘ayesapow
0} pjiw Jo A10b31ed DWINOM 8UI[aseq Uo paseq z0'zZ
pue £€'T ‘G9°0 40 1e pauodal a1am SINYS "A1IaASS
ured yum pasealoul yeyy ured o1uoayd 1oy apniubew ul
ybiy 03 aresspow sem Ag-OT 8yl 40 SSausAISUOdSaY

[26] Auewias

T ured a1uoiyd

ured

UOISN|oU0D

SsauaAIsuodsay palioday

uoneao] Apms

S31PN1S 4O J3quINN 35B8SI/UOIIPUOD

A10Ba1e)

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2016 November 01.

Pharmacoeconomics. Author manuscript



Page 29

Payakachat et al.

"uoIsn|au0d s,Apnis [eu1Biio ayy 393])a. Jou Aew Jo Aew Asuy) ‘a10y818y3 ‘uotuido ,sioyine ayj uo AJ9jos ummmm_m

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Pharmacoeconomics. Author manuscript; available in PMC 2016 November 01.



Page 30

Payakachat et al.

‘uoiuido ,sioyine ayy uo Aajos paseq si Arewiwins UL,

3]qe[1eAR 10U SSBUBAISUOASBI JO 8UBPIAT — /N, ‘S9BUBYD Ui[eay 0} sAIsuodsal 10U I d5-0OF 8yl — ON ‘sabueyd yeay o} aAIsuodsal st 4g-O3 8yl — SSA

[v1]
[tot-26]
[ee]

[06]
[98:58:€8-29]

VN
ON
VN
VN
(A186ans Jo adAi/uoieao] Aq SalleA) SBA

(S7R13POIN 0} |[WS) SBA

(A186ans Jo adAy/uoieao] Ag SalleA) SeA

(auoe ‘siseriosd) suonIpuod uS

(S)uswieal) pue suonIpuod Jo adAl Ag SalieA) SOA ured
(Ilews) ssA AIH
(Irewss) s A A136uns 1oeIRIRD 1S0d

(Jequuiny ‘apyjue/iooy ‘@auy ‘diy ‘wire oau ‘ysejdiym anoe ‘urelq) A1abing

[s9] VN 9%8A (z 9dAL) seeqe1q
[vo] VN (Irews) seA Asdayid3
[09] (Irews) saA (Irews) seA enusWag
[8s] (Irews) seA (Irews) seA ewoeAw ajdnniAl
[2¢] (abue| 01 a1RJBPOIN) SBA ON SaselSelaW IaAIT
[95:55:5T] (a1049pOIN) SBA (a1049pOIN) SBA J39UeD JSeAIg
[¥s] gseA gseA 190UBD 3JRIS0Id
[og:91] ON (cres9poIN) SOA adod
[6v:91] ON (Irews) seA BLLISY
[ov-¢ev] ON (s1013pOIN) SBA SIJLIYLIE PIOJeWNayY
[ev-or] (Irewss) ssA (o12I9POIA 0 |[BWIS) SOA snuyLe Alojewweu]
[6€] ON (Irews) seA 13PIOSIP WIOJ0JRWOS
[s€] ON (s1e13POIN) SBA eiqoyd [e100S
[2€] VN (aB1e7 03 [JeWS) SOA uoissaidaq ® AsIXuy
[s2] VN (3reI3pOIN) SOA Japuosig AnanoesadAH uoyeqg uonusny
[o€] vN (e1e19pOIA 01 |[EWS) SBA UleaH [eJUBIN
[sel VN gSeA aouapuadap pioido a1uoIyD
[reeel ON (o687 01 JewS) SBA A0S
[ze'1e] ON (Irews) saA ain|rey JesH
(3] ON (ob61e7) SOA uoney|iqeyss Jeipied
uoneJolala@ yijesH Juswianoadw yiresH
ERIEIETEN| SSaUBAISUOTSaY J0 90UBPIAT uonIpuo

Author Manuscript

¢ ?olgel

Author Manuscript

e 'SUOIIIPUOD JUBJBKIP Ul SSauBAISUOdsal g5-O3F Jo Arewwns v

Author Manuscript Author Manuscript

Pharmacoeconomics. Author manuscript; available in PMC 2016 November 01.



Page 31

Payakachat et al.

‘paniodal sem sonsiels ssausAisuodsal ON,

(ssauanIsuodsal J0 32USPIAS JUBIDINS) 690 PUR 9'0 USBMIBQ SEM SAIND JNSLISIoRIeYD JoTesado 1aA19231 U} Japun ealy

Author Manuscript

q
Author Manuscript

Author Manuscript

Author Manuscript

Pharmacoeconomics. Author manuscript; available in PMC 2016 November 01.



