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Abstract Background and Objective: In health technology assessment, the evidence

obtained from clinical trials regarding multiple clinical outcomes is used to

support reimbursement claims. At present, the relevance of these outcome

measures for patients is, however, not systematically assessed, and judgments

on their relevance may differ among patients and healthcare professionals.

The analytic hierarchy process (AHP) is a technique for multi-criteria deci-

sion analysis that can be used for preference elicitation. In the present study,

we explored the value of using the AHP to prioritize the relevance of outcome

measures formajor depression by patients, psychiatrists and psychotherapists,

and to elicit preferences for alternative healthcare interventions regarding this

weighted set of outcome measures.

Methods: Supported by the pairwise comparison technique of theAHP, a patient

group and an expert group of psychiatrists and psychotherapists discussed and

estimated the priorities of the clinical outcome measures of antidepressant

treatment. These outcome measures included remission of depression, response

to drug treatment, no relapse, (serious) adverse events, social function, no anxi-

ety, no pain, and cognitive function. Clinical evidence on the outcomes of three

antidepressants regarding these outcome measures was derived from a previous

benefit assessment by the Institute for Quality and Efficiency in Health Care

(IQWiG; Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen).

Results: The most important outcome measures according to the patients

were, in order of decreasing importance: response to drug treatment, cognitive

function, social function, no anxiety, remission, and no relapse. The patients and

the experts showed some remarkable differences regarding the relative importance

of response (weight patients= 0.37; weight experts= 0.05) and remission (weight

patients= 0.09; weight experts= 0.40); however, both experts and patients
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agreed upon the list of the six most important measures, with experts only

adding one additional outcome measure.

Conclusions: The AHP can easily be used to elicit patient preferences and the

study has demonstrated differences between patients and experts. The AHP is

useful for policy makers in combining multiple clinical outcomes of health-

care interventions grounded in randomized controlled trials in an overall

health economic evaluation. This may be particularly relevant in cases where

different outcome measures lead to conflicting results about the best alter-

native to reimburse. Alternatively, AHP may also support researchers in se-

lecting (primary) outcome measures with the highest relevance.

Key points for decision makers

� The identification of relevant outcome measures in the treatment of major depression can be
supported by multi-criteria decision analysis

� It is feasible to estimate the overall added value of a drug regarding various outcome measures
using the analytic hierarchy process (AHP)

� Prioritization of outcome measures differs between patients and professionals; participants in
the AHP need to be carefully selected to be relevant to the decision problem

Introduction

Health technology assessment (HTA) examines
healthcare technologies from multiple perspectives
to support implementation and reimbursement de-
cisions. Nowadays, the patient perspective in HTA
is increasingly considered essential to gain, for in-
stance, a better understanding of what outcomes
are deemed important to patients.[1,2] Investigators
of clinical trials usually select primary and second-
ary outcome measures based on the expected clin-
ical effects as judged by healthcare professionals. It
can, however, be questionedwhether the judgments
of healthcare professionals reflect patient prefer-
ences. The relevance of the diverse outcome meas-
ures to patients is often not systematically assessed
in the clinical studies that may contribute data on
the effects of the technologies to health economic
evaluations.

Several techniques can be used to weigh the
relevance of multiple outcome measures. One is
the analytic hierarchy process (AHP), a frequently
used technique for multi-criteria decision analysis
(MCDA).[3,4] The AHP works well to support a

variety of healthcare decisions.[5-7] It has been
used frequently to assist patients and healthcare
professionals in understanding and making com-
plex decisions.[8,9] The AHP guides these partic-
ipants to prioritize multiple, even competing,
clinical outcome measures. If conducted in a group
setting, the AHP can support the efforts of panel
members to share information about their beliefs,
attitudes, and knowledge underlying the priorities
they are to assign to the outcome measures.[10]

HTA agencies are exploring the use of MCDA in
health economic evaluations. In its search for ad-
equate techniques to include patient preferences
in their health economic evaluations, the German
Institute for Quality and Efficiency in Health
Care (IQWiG; Institut für Qualität und Wirt-
schaftlichkeit im Gesundheitswesen) was interested
in an application of the AHP in a group setting.

A relevant clinical area in which the AHP could
be applied is the treatment of major depression,
which has a lifetime prevalence of 13–17% in
Western countries[11,12] and can have a severe im-
pact on quality of life.[13,14] In moderate to severe
cases of major depression, pharmaceutical agents
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are indicated either alone or in combination
with cognitive therapy.[15] Venlafaxine, dulox-
etine, (both serotonin-norepinephrine reuptake
inhibitors [SNRIs]), bupropion, and mirtazapine
(both atypical antidepressants) are relatively new
antidepressants. In multiple clinical trials, the
effects of these antidepressants on patients have
been scrutinized with respect to various out-
come measures: response, remission, relapse, di-
verse accompanying effects, and (serious) adverse
events.[16-20] However, the relevance of these mea-
sures to patients is yet to be investigated.

Previous studies on patient preferences in the
area of major depression compared counseling,
treatment with pharmaceutical agents, and no
treatment.[21-23] Outcome measures of relevance
to patients are not only related to the effective-
ness and adverse effects of the treatments but also
to stigma, social support, the relationship with
healthcare providers, possible addiction to med-
ication, and the length of time needed to complete
the treatment.[21,22] These preferences are likely
to vary by gender, ethnicity, income, knowledge
about treatments, prior recent treatments, and
co-morbidities.[23] These previous studies provide
more insight into patient preferences to compare
cognitive therapy, treatment with pharmaceutical
agents, or no treatment of major depression. How-
ever, the relevance of all clinical outcome measures
remains unclear when comparing solely pharma-
ceutical agents for those patients that prefer anti-
depressant treatment with pharmaceutical agents.

This study was undertaken to explore the
value of the AHP in health economic assessments
and its contribution to assist reimbursement de-
cisions. The research questions were as follows:
1. What are the priorities and weights assigned
by the patients and experts to the outcome
measures of antidepressant treatment with phar-
maceutical agents?
2. If there are differences between the two
panels, how could they be explained?
3. How can the priorities and weights of the pa-
tient panel contribute to health economic assess-
ments of, in this case, antidepressant treatment
with pharmaceutical agents?

The preliminary results on the prioritization of
the outcome measures have been described by

Danner et al.[24] This study adds to these results
by (i) strengthening the analysis by exploring the
consistency among judgments of individual
group members in depth; (ii) elaborating on the
research methodology, and the differences in
judgments among patients and the psychiatrists
and psychotherapists; and (iii) adding the com-
parison of the performance of three antidepres-
sants on this weighted set of outcome measures.
Accordingly, this study presents a full MCDA to
elicit preferences for three alternative drug treat-
ments of major depression.

Methods

Analytic Hierarchy Process Procedures

Decision Structure

As a first step, the AHP structures a decision
task into a hierarchy of factors, including the ob-
jective, criteria, sub-criteria, and alternatives. The
objective was to prioritize the outcome measures of
antidepressant treatment according to their rele-
vance to patients. The sub-criteria were the out-
come measures or clinical endpoints about which
clinical evidence had been collected in clinical
trials. The main criteria were categories of con-
ceptually related outcome measures. These cate-
gories were defined by the researchers. We included
three antidepressant drugs or drug classes about
which the most evidence was available, namely
duloxetine, venlafaxine, and selective serotonin
reuptake inhibitors (SSRIs).

Selecting Outcome Measures

Existing outcome measures were identified
from the IQWiG benefit assessment of antide-
pressants.[25,26] In this study, the outcome mea-
sures were selected by the researchers according
to the following rationale:
� the overall availability of clinical evidence on a

specific outcomemeasure of the antidepressants;
� statistically significant differences in outcomes

between antidepressants and placebo or
another antidepressant;

� other outcome measures potentially relevant
to patients that were reported in the literature.
The main methodological constraint was that

outcomemeasures needed to be mutually exclusive,
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clear, comprehensive, and of importance within
the same order of magnitude.

Table I provides the definitions of the (cate-
gories of) outcome measures selected.

Pairwise Comparisons

In the next step, the AHP offers a pairwise
comparison approach to estimate the weights of
the outcome measures. Each group member
judges how important an outcome measure is
compared with another outcome measure. Even
though more research on the most appropriate
scale to be used in HTA would be beneficial,[27]

we applied a double nine-point scale, which is the
most widely used AHP scale, to score this judg-
ment. The scale ranges from 1, reflecting equal
importance of the outcome measures, to 9, reflect-
ing extremely greater importance for one of the

two outcome measures. Similarly the perform-
ance of the alternatives can be compared pairwise
on a nine-point scale that ranges from an equal
performance up to an extremely higher perform-
ance. This scale can then be used to make sub-
jective estimations of the relative performance of
the antidepressants. Alternatively, as has been
conducted in this study, the relative performance
of the alternatives can be rated on the basis of
clinical evidence.

An example of a pairwise comparison is shown
in figure 1.

Consistency

For each matrix of pairwise comparisons, the
AHP provides a measure of consistency to show
if each pairwise comparison is logically sound with
regard to the remainder of the comparisons.[3]

Table I. Outcome measures included

Outcome measure Definition

1. Efficacy The desired effect on depressive symptoms. These depressive symptoms include: depressed mood, loss

of interest in activities, insomnia or hypersomnia (sleeping problems), lack of energy, change in weight

and/or appetite, loss/gain or increased/decreased appetite, feelings of worthlessness or guilt,

psychomotor agitation or inhibition/retardation, decreased concentration and/or suicidal thoughts

a. Response Decrease in the quantity/quality of depressive symptoms by at least 50% as measured on a depression

scale (e.g. HAM-D, MADRS)

b. Remission Decrease in depressive symptoms to a degree that the patient no longer fulfills criteria of a depressive

episode as measured on a depression scale (e.g. HAM-D, MADRS)

c. No relapse Depressive symptoms do not increase to ‘depressive episode levels’ as measured on a depression scale

(CGI-S) and on the basis of a diagnosis according to the DSM-IV within 6–12 months of remission

2. Serious adverse events These undesired side effects are life threatening, lead to permanent/severe disability or death, or require

hospitalization (increase the length of a hospitalization)

a. Suicide and attempted

suicide

This serious adverse event focuses on suicidality that is evoked by antidepressants. It does not focus on

the increased risk to commit suicide due to the major depression itself

b. Other serious adverse

events

Each adverse event can become a serious adverse event if it leads to one of the following: death/threat to

life, permanent/severe disability, or hospitalization

3. Adverse events These undesired side effects are non-life threatening or do not require hospitalization

a. Sexual dysfunction Loss of interest in sexual activities and/or limitations in sexual functioning due to antidepressants

b. Other adverse events Examples of other adverse events are hypertension, restlessness, sedation, dizziness, nausea, dry

mouth, sweating, increase in weight

4. Accompanying effects on

quality of life

Effects of treatment on patient-relevant outcomes that go beyond the effects on the depressive symptoms

a. Social function Taking part in work or school, social life, leisure, and home life. The antidepressants improve social

function in the case of short-term acute therapy

b. No anxiety Not feeling (and/or behaving in a) fearful, anxious, or tense (manner)

c. No pain Not feeling pain, such as a headache

d. Cognitive function Ability to concentrate, think logically, and perform routine intellectual tasks

CGI-S = Clinical Global Impression-Severity scale; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders (4th Edition);

HAM-D = Hamilton Rating Scale for Depression; MADRS = Montgomery-Åsberg Depression Rating Scale.
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The consistency ratio (CR) indicates how strongly
the pairwise judgments resemble a purely random
set of pairwise comparisons. Saaty’s rule of thumb
is that the pairwise judgments are allowed to have
10% of the inconsistency of a random set of
pairwise comparisons.[3] This implies that a value
of the CR £0.1 can be considered acceptable, and
generates plausible outcomes.[3] Judgments that
have a CR lower than 0.1 are reasonable, lower
than 0.2 is tolerable, and higher than 0.2 should
be revised or discarded.[28] In case of higher in-
consistency, the decision makers are urged to
check for accidental mistakes and to reconsider
their pairwise comparisons, until the consistency
measure is below the threshold indicated.[29]

Weights and Priorities

In cases of acceptable degrees of inconsistency,
weighting factors and performance priorities are
calculated. The principal right eigenvector approach
is recommended by Saaty.[3] This eigenvector
method can be interpreted as being a simple
averaging process by which the final weights are
the average of all possible ways of comparing the
importance of the criteria. In cases of an accept-
able degree of inconsistency, the weight factors
assigned to the outcome measures are plausible in
representing the relevance of each of these out-
come measures to the patients. The performance
priorities are plausible in representing how well
the antidepressants perform on each outcome
measure. The overall performance priority of an
antidepressant is the weighted average of the
performance priorities on all outcome measures.

Group Average

When calculating a group average to reflect
the opinion of the group as a whole, the use of the
geometric mean of all pairwise comparisons is
recommended.[30]

Weights and CRs are then calculated for the
group as a whole. If the differences between
weights assigned by the individual group mem-
bers are to be analyzed, these individual weights
can be calculated based on each group member’s
pairwise comparisons. In cases of non-perfectly
consistent judgments, the arithmetic mean of the
weights assigned by the individual group mem-
bers in general will differ slightly from the group
weight as calculated from the geometric mean of
the individual pairwise comparisons.

Recruitment of Participants

For the prioritization of outcome measures, we
recruited two different panels. One panel included
patients and the other was an expert panel with
psychiatrists and psychotherapists. Around 20 pa-
tient organizations and self-help groups invited
their member patients to participate in the AHP
study. In addition, an invitation to participate was
published on aGerman depressionwebsite. A sam-
ple of 12 patients volunteered to participate with
an age range between 30 and 70 years (nine female,
three male), suffering from moderate to severe de-
pression, and currently experiencing a phase of
remission or recovery. A patient undergoes a phase
of remissionwhen he or she has a depression symp-
tom score (e.g. on a scale such as theMontgomery-
Åsberg Depression Rating Scale [MADRS] or the
Hamilton Rating Scale for Depression [HAM-D])
that is below the threshold considered as a major
depressive episode. A patient is in recovery when
remission holds for a longer period of time (about
6–12 months). Being in a phase of remission or
recovery meant that patients would probably re-
member their experiences in the acute phase of
depression, but also be aware of their preferences
regarding their current state of depression. In this
application of the AHP, no additional socio-
demographic or patient characteristics were asked
to keep patients comfortably anonymous. In an
IQWiG statement officially signed by the Head of
the Department of Health Economics, anonymity
and confidentiality were guaranteed. Furthermore,
patients were explicitly informed at the outset of
the session that they could withdraw at any time
during the process.

remission
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

no
relapse

In order to compare the efficacy of antidepressant
treatments, which outcome measure is more important to

you and to what extent?

Fig. 1. Example of a pairwise comparison. For example, a 9 on the
side of no relapse means that no relapse is thought to be extremely
more important than remission.
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For the recruitment of the expert panel, ex-
perts were contacted who were involved in the
development of clinical guidelines in the field of
depression. Additional experts were selected
from the websites of German scientific societies in
the field of mental health, and websites of local
private practices and hospitals. A group of seven
experts were willing to participate, including psy-
chiatrists and psychotherapists.

Data Collection and Inclusion

Weights of the Outcome Measures

Using hand-held radio-controlled keypads,
the patients and the experts judged on the double
nine-point scale of the AHP the pairwise com-
parisons between the outcome measures. Individ-
ual judgments were projected on a screen, allowing
the members of the panel to discuss the rationales
behind their individual scores. These discussions
were meant to share information to make a more
informed judgment, not for reasons of consensus
formation. For reasons of privacy and to support
giving honest judgments on sensitive issues, the
patients were able to anonymously prioritize the
patient-relevant outcome measures. Their names
were not projected on the screen with their
judgments, so they were not forced to discuss di-
verging judgments. For the same reasons, their
discussions were not recorded. The experts pri-
oritized the patient-relevant outcome measures
non-anonymously, since they were not discussing
individual patients. During the discussions, the
panel members could alter their judgments. On
the basis of the final individual judgments pro-
vided after the discussions, CRs and weighting
factors were calculated for the group as a whole.

Inconsistencies in the group judgments were
checked during the panel sessions. In order not to
deter panel members from revealing personal
judgments, inconsistencies in individual judgments
were checked in a post hoc analysis. If group
members had one cluster of pairwise comparisons
with a CR higher than 0.4, these single pairwise
comparisons were excluded from further anal-
ysis. Group members with an overall CR that
remained higher than 0.2 were excluded on ac-

count of structural inconsistencies in judging the
pairwise comparisons.

Performance Priorities of the Antidepressants

The comparison of the performance of the three
antidepressants, venlafaxine, duloxetine, and SSRIs,
was based on clinical evidence, as reported in a
benefit assessment by IQWiG.[25] The reported
pooled odds ratios for evaluating the perform-
ance priorities of the antidepressants were used to
estimate the efficacy and adverse events of one
antidepressant compared with the other.[25] Their
performance on the quality-of-life measure was
prioritized on the basis of the antidepressants’
effect on quality of life in comparison with the
effect of a placebo (SF-36, mental health com-
ponent). These priorities reflect the relative per-
formance of the antidepressants on each specific
outcome measure. The overall performance pri-
ority of an antidepressant is the sum of the per-
formance priority (pn) regarding each outcome
measure multiplied by the weight of this outcome
measure (wn): S(pn ·wn) for n = 1,2,3.

We applied a sensitivity analysis to analyze
the impact of the weights of the outcome meas-
ures on the overall performance priorities of the
antidepressants.

Statistical Analysis

The weighting factors of the outcome meas-
ures, the performance priorities of the antide-
pressants, and the CRs were calculated by means
of the software package Expert Choice version 11
(Expert Choice, Arlington, VA, USA). We com-
pared patients and expert judgments by means of
t-tests using SPSS version 18.0 (SPSS Inc., Chi-
cago, IL, USA).

Results

Weights of the Outcome Measures

The sessions of both panels lasted around
3–4 hours in order to go through all 15 pairwise
comparisons. The inconsistencies at the group level
were all acceptable; no revisions were necessary
during the panel sessions. Based on the post hoc
analysis of the individual inconsistencies, the
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judgments of 11 patients and five psychiatrists
and psychotherapists were included in the AHP
analysis. Their judgments met the overall con-
sistency threshold level of 0.2. The overall CR is
0.02 for the patients and 0.01 for the psychiatrists
and psychotherapists. Supplementary table S1 in
the Supplemental Digital Content, http://links.
adisonline.com/PBZ/A42, shows the weights and

CRs of the patient and expert panels before
and after the exclusion of inconsistent pairwise
comparisons.

Figure 2 graphically presents the weights of the
lowest level patient-relevant outcome measures as
assigned by the patients and experts. These group
weights are calculated by using the geometric mean
of the panelists’ pairwise comparisons.

Cognitive function

No pain

No anxiety

Social function

Other serious adverse events

Suicide and attempted suicide

Other adverse events

Sexual dysfunction

No relapse

Remission

Response

0.0 0.1

AHP weights

0.2 0.3 0.4 0.5 0.6

Experts
Patients

Fig. 2. Box plots of weights assigned by patients and experts to the outcome measures. The diamonds are outliers. The ends of each box
represent the 25th and 75th percentiles, and the ends of each line show the 95% confidence interval. Lines within boxes represent medians
(i.e. 50th percentiles). AHP = analytic hierarchy process.
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The outcome measures that the patients ranked
to be the six most important are confirmed in the
experts’ ranking of outcome measures. The ex-
perts only added ‘other adverse events’ as one
of the most important outcome measures. The
six confirmed patient-relevant outcome measures
related to efficacy: response, remission, and no
relapse; and to the accompanying effects on
quality of life: social function, cognitive function,
and no anxiety. The weights assigned to these
six outcome measures cover 86% of the overall
weight assigned by the patient group. The prior-
ity weight of the combined category of ‘all ad-
verse events’ (0.098 as rated by the patients) is in
the same order of magnitude as the weight of each
of the accompanying symptoms. These seven
outcome measures, including the combined out-
come measure ‘all adverse events,’ cover 96% of
the overall weight as assigned by the patients.

In addition, the box plots in figure 2 show the
differences in weights within the patient and ex-
pert panels. Within the two panels, judgments
differed little in terms of standard deviations re-
garding the importance of the different (serious)
adverse events. Significant differences were dis-
played in the importance of response and remis-
sion, and smaller differences were found regarding
the accompanying effects on quality of life. Pa-
tients particularly differed in opinion among
themselves about the importance of response and
no relapse, as well as the accompanying effects on
quality of life: cognitive function, no anxiety, and
social function. The largest individual differences
in the patient panel were that two patients more
strongly emphasized the importance of no relapse,
and one patient the importance of no anxiety. Re-
garding the accompanying effects on quality of
life, the psychiatrists and psychotherapists differed
more in opinion about the importance of social
function than the patients did.

The patient and expert groups differed signif-
icantly on response (weight patients= 0.37; weight
experts = 0.05), remission (weight patients = 0.09;
weight experts = 0.40), and the less important
outcome measure of other serious adverse events
(weight patient = 0.06; weight experts = 0.04)
[p £ 0.05]. The patients considered the response to
antidepressants to be of utmost importance. One

statement illustrated the high importance of re-
sponse to patients: ‘‘I would rather live the rest of
my live with a mild depression, than to have no hope
in the acute state of depression that the medicine
will give me some relief.’’ The experts had a dif-
ferent perspective on the importance of response.
One argument they mentioned was ‘‘response is
not that important. What is important is full re-
mission. If there is no full remission, long-term
prognosis for the patient is not so good.’’

Performance Priorities of the Antidepressants

As an illustration, table II presents an ap-
proximation of the performance priorities of the
antidepressants on each outcome measure. These
priorities are derived from clinical evidence on
pairwise comparisons of the performance of the
antidepressants as described in the benefit as-
sessment report by IQWiG.[25] For example, the
pooled odds ratio of response due to venlafaxine
versus SSRIs is 1.20 (95% confidence interval [CI]
1.07, 1.35), due to duloxetine versus SSRIs is
0.96 (95% CI 0.80, 1.15), and due to duloxetine
versus venlafaxine is 0.75 (95% CI 0.52, 1.08).
The pooled odds ratios were used to score the
pairwise comparisons of the antidepressants. By
means of the principal right eigenvector ap-
proach, the AHP approximated the performance
priorities of duloxetine, venlafaxine, and SSRIs
on response to be 0.30, 0.39, and 0.31, respect-
ively. A higher performance priority of one of the
antidepressant treatments reflects a more positive
outcome.

The overall performance priorities of the an-
tidepressants are the weighted average of the
performance priorities on each outcomemeasure.
The weights of the outcome measures as assigned
by the patient panel are used to calculate the
patients’ overall performance priorities, and the
weights of the expert panel are used to calculate
the experts’ overall performance priorities.

Sensitivity Analysis

We performed a sensitivity analysis on the
weights of the outcome measures as assigned by
the patients. As one weight is heightened, the re-
mainder of the criteria weights are lowered in
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proportion, for the weights to keep summing up
to one. Changing the weight of quality of life or
efficacy will not reverse the rank order of dulox-
etine; this antidepressant still has the lowest over-
all performance priority. Increasing the weight of
adverse events to 0.45 or remission to 0.54 will,
however, alter the overall performance priority
of duloxetine so that it becomes higher than that
of either venlafaxine or SSRIs. However, these
weights are significantly higher than the weights
as assigned by both the patient panel and the expert
panel (p > 0.05). These overall priorities suggest
that, despite their conflicting judgments on the
importance of response and remission, both the
patient panel and the panel with psychiatrists and
psychotherapists appear to slightly prefer venla-
faxine and SSRIs over duloxetine.

Discussion

In this study, the AHP technique was used to
elicit patient preferences for multiple outcomes of
antidepressant treatment. The weights calculated
offered a quantitative overview of the relevance
of the outcome measures. Both patients and ex-
perts agreed upon the high importance of out-
come measures such as response, remission, no
relapse, cognitive function, no anxiety, and social
function. The group discussions offered insight in
the question why these outcome measures were
considered to be important for patients suffering
from a major depression.

The assessment also revealed outcome meas-
ures that are of lesser importance for this specific

group of patients being studied. For example,
patients’ and experts’ views coincided on the ir-
relevance of the negative effect of antidepressants
on sexual function. It may thus be concluded that
the study not only provides weights for important
outcome measures, but also can identify outcome
measures, or clinical endpoints, that are per-
ceived to have less meaning in both clinical and
health policy decision making. Furthermore,
prioritization by means of the AHP can draw
attention to the fact that combined or aggregated
outcome measures need to be used. Even though
each of the adverse events was given a low pri-
ority separately, a combined outcome measure of
all (serious) adverse events was sufficiently rele-
vant to be taken up in an HTA.

The patients and experts most strongly dis-
agreed on the importance of response and remis-
sion. The strikingly high weight that the patients
assigned to response to antidepressants in the
acute phase of their depression suggests that,
even though none of the patients were in the acute
phase of depression anymore, they were able to
take their past experiences into account. In con-
trast, the experts emphasized the importance of
remission. This could be explained by their lon-
ger-term perspective, their focus on the long-term
chances for complete recovery. For future re-
search, the authors recommend recruiting, as in
this study, patients in remission as well as patients
who have been in a recovery phase for an ex-
tensive period of time in order to take account of
the shorter- and longer-term perspectives. In our
case, the differences in priorities between patients

Table II. Performance priorities of the antidepressants

Antidepressants Outcome measures Overall performance priority

Efficacy AEs QOL

(wp = 0.37;

we = 0.28)

Patients Experts

Response

(wp = 0.37;

we = 0.05)

Remission

(wp = 0.09;

we = 0.40)

No relapse

(wp = 0.07;

we = 0.17)

AE

(wp = 0.03;

we = 0.07)

SAE

(wp = 0.06;

we = 0.04)

Duloxetine 0.298 0.344 0.333a 0.316 0.387 0.244 0.291 0.312

Venlafaxine 0.387 0.347 0.333a 0.296 0.238 0.362 0.358 0.344

SSRIs 0.315 0.310 0.333a 0.388 0.375 0.394 0.351 0.345

a Clinical data are not available; antidepressants were assumed to be equally effective with respect to preventing a ‘relapse.’

AE = adverse event; QOL = quality of life; SAE = serious adverse event; SSRI = selective serotonin reuptake inhibitor; we = the weight assigned

by the expert panel; wp = the weight assigned by the patient panel.
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and experts did not result in different conclusions
on the overall performance of the antidepressants.

The outcome measures included were derived
from existing clinical trials and were selected by
researchers. It is also possible to add a brain-
storming phase into the AHP procedures. Besides
the outcome measures applied in clinical studies,
the patients and experts can then add more patient-
relevant outcome measures to the AHP structure
if necessary. One only needs to be careful not to
add outcome measures that overlap the clinical
outcome measures already included. Clear con-
ceptual definitions of all outcome measures are
essential in avoiding overlap. In our case, it might
have been possible that patients would have
wanted to add criteria, for example the possibility
of addiction to medication as identified by Wittink
et al.[22] The patients in this case, however, con-
firmed after the session that they agreed with the
criteria selected.

In psychiatry and other clinical fields, many
clinical outcomemeasures are related or do overlap
with intermediate or surrogate endpoints. For ex-
ample, social function is related to other accom-
panying symptoms affecting quality of life, such as
anxiety. Concerning the use of any technique of
MCDA, overlap among criteria may have an
undesired impact on the outcomes and result in
rank reversal. Rank reversal would mean that a
therapeutic alternative is falsely chosen over an-
other that would actually be most preferred if any
potential overlap between criteria could be pre-
vented. In general, some overlap between out-
come measures is less problematic if one is to gain
insight in selecting the most important outcome
measures; the set of most important outcome
measures can still be identified. More problem-
atic is this overlap in cases where multiple out-
come measures are aggregated to estimate the
overall preferences for the alternative treatments.
Then, the performance of treatments on the over-
lapping outcome measures is too strongly weighted
in the aggregated performance priorities of the
alternative treatments. If this overlap were to
change the ranking of treatments in order of de-
creasing performance priority, this rank reversal
can affect the policy or clinical decisions on these
treatments. Sensitivity analysis can be applied to

check the possibility of a rank reversal of treat-
ments. A procedure for sensitivity analysis on the
weights of outcome measures has been suggested
by Mareschal,[31] and a more comprehensive
sensitivity analysis that includes altering the per-
formance priorities as well has been suggested by
Triantaphyllou and Sanchez.[32] In our case, the
sensitivity analysis showed that changing the
weights of the main outcome measures is not likely
to evoke a rank reversal of the least preferred
antidepressant. In cases in which a rank reversal
is likely, researchers can identify overlap among
the outcome measures, for example, in discussion
with a focus group with patients and experts using
clear conceptual definitions of the outcome mea-
sures. In cases where outcome measures are inter-
related, the use of the analytic network process
could be considered, which takes into account the
interactions between criteria.[33]

The group judgments about the relevance of
the outcome measures showed a high level of
overall consistency. At the individual level, rela-
tively more patients than experts were consistent
in their judgments. Even though it can be argued
that inconsistent judgments in general should be
removed from the analysis,[34] the calculations can
be adapted to warn for highly inconsistent individ-
ual judgments during the panel session as well. This
would enable the correction of at least the accidental
mistakes. For future studies, we recommend the
correction of these accidental mistakes during the
panel session, and the inclusion of all judgments
in case the overall inconsistency is acceptable.

One point of criticism regarding the patient
panel involved is that it might not be representa-
tive of the larger group of patients with a major
depression. A relatively homogeneous group of
patients volunteered to participate in the evalu-
ation. All patients were from the same ethnic and
cultural background, in a state of remission or
recovery, likely to be knowledgeable about the
effects of antidepressant medicaments, and likely
to have had antidepressant treatment with pharma-
ceutical agents. Such characteristics by themselves
can impact the patients’ preferences for antide-
pressant treatments.[23] For example, patients
rated cognitive function to be more important
than the experts did. The impact of a major de-
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pression on cognitive function, or the importance
attached to a strong cognitive function, might
differ strongly among patients, and could possi-
bly be slightly overstated in our sample of pa-
tients. One explanation could be that the group of
patients willing to participate was highly edu-
cated and well informed, and hence is less repre-
sentative. Moreover, the judgments revealed in
this homogeneous group may not reflect the full
diversity in judgments of the overall patient
population. The difference in opinions within the
patient panel about other accompanying effects
on quality of life could be explained by the
heterogeneity in the patient group.

Should values be derived for actual reimburse-
ment decisions, we strongly recommend that socio-
demographic characteristics and characteristics
of the major depression are adequately consid-
ered in the selection of the patient sample on the
basis of epidemiologic data. Characteristics such
as education and the current stage of the major
depression as shown in this study, as well as
gender, ethnicity, and co-morbidities, need to be
taken into account when selecting participants.[23]

If it is not possible to select one panel large
enough to be representative and small enough to
have effective group discussion, multiple panels
may be organized to capture the diversity of
patients. Another possible solution is to gather
additional information from a larger group of
patients by means of (online) surveys. No specific
guidelines exist for the minimal sample size in
AHP experiments to assure for stable or robust
weights. Power analysis can provide a rough in-
dication of the minimum amount of patients re-
quired to weigh outcome measures for a given CI.
If the results were based on a representative panel
of patients, we would certainly use the weights
derived from patient panels to support health
economic evaluations, despite any deviations
from values elicited in an expert panel. This panel
needs to be informed of the performance of the
antidepressants in order to be able to assign the
appropriate weights to the outcome measures.[35]

As an example, we used clinical evidence to
prioritize three antidepressants with regard to the
weighted set of outcome measures. A drawback is
that clinical evidence was not available on all

outcome measures. Clinical evidence on the im-
pact of the antidepressants on relapse and the
outcome measures regarding quality of life were
missing. In this illustration, the differences in the
overall performance priorities of the antidepres-
sants were small. This would indicate that neither
the patient panel nor the experts appeared to
have a strong preference for one of the antide-
pressants. Nevertheless, individual patients might
differ in their preferences for the antidepressants.
For example, the patient who strongly empha-
sized the importance of no anxiety might specifi-
cally prefer an antidepressant that outperforms
the other antidepressants in reducing anxiety.
When the AHP is used to support clinical decision
making, it can be essential to take such individual
preferences into account, while in supporting health
policy decision making these individual prefer-
ences could be aggregated.

Formal guidelines on how to integrate clinical
evidence into the AHP analysis still need to be
developed, and we recommend further research
on this topic. When comparing, for example, three
healthcare interventions, you either need a three-
arm randomized controlled trial with these three
interventions, or an adjusted indirect comparison
for each endpoint of interest with placebo as a
common comparator or another common com-
parator. In cases where the estimators are derived
from different placebo controlled trials, there is a
risk of heterogeneity and even inversion of the
effects if these studies differ in structural equity.
Another methodological consideration is that
odds ratios that are larger than nine or smaller
than one-ninth do not fit the nine-point AHP scale.
In our illustration, the odds ratios are not vio-
lating the magnitude of this original AHP scale.
An alternative solution could be to first trans-
form the relative estimators on a logarithmic
scale as distances, and then to normalize them.
Accordingly, the performances of the healthcare
interventions are shown in a span of 0–1, like all
performance priorities calculated with the AHP.
Depending on the CI of each relative estimator,
sensitivity analysis needs to be conducted for
these estimators of the performance priorities, as
well as sensitivity analysis for the patient weights
of the outcome measures.
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Conclusions

The AHP can be used to weight outcome mea-
sures of clinical studies, even in this complex
application area of major depression. In applying
the AHP, overlap between outcome measures is
to be minimized and a representative patient panel
needs to be selected. The weights derived provide
an overview of the relevance of the outcome
measures to patients. The AHP can be used to
(i) support clinical investigators in selecting pa-
tient-relevant outcome measures to be used in
clinical assessments, and (ii) to weight the clinical
outcomes regarding the different outcome meas-
ures to support clinical and health policy decision
making. This is particularly relevant in case dif-
ferent outcome measures lead to conflicting
results about the best alternative to reimburse.
Although AHP may be used for other purposes,
the present study was intended to demonstrate
how patients’ preferences could feed into a policy
decision on reimbursement in Germany for the
case of the antidepressants.
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