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Abstract

Advances in the multiphase optimization strategy (MOST) have suggested a new approach, decision analysis for intervention value efficiency
(DAIVE), for selecting an optimized intervention based on the results of a factorial optimization trial. The new approach opens possibilities to
select optimized interventions based on multiple valued outcomes. We applied DAIVE to identify an optimized information leaflet intended to
support eventual adherence to adjuvant endocrine therapy for women with breast cancer. We used empirical performance data for five candidate
leaflet components on three hypothesized antecedents of adherence: beliefs about the medication, objective knowledge about AET, and satis-
faction with medication information. Using data from a 2° factorial trial (n = 1603), we applied the following steps: (i) We used Bayesian factorial
analysis of variance to estimate main and interaction effects for the five factors on the three outcomes. (ii) We used posterior distributions for
main and interaction effects to estimate expected outcomes for each leaflet version (32 total). (i) We scaled and combined outcomes using a
linear value function with predetermined weights indicating the relative importance of outcomes. (iv) We identified the leaflet that maximized the
value function as the optimized leaflet, and we systematically varied outcome weights to explore robustness. The optimized leaflet included two
candidate components, side-effects, and patient input, set to their higher levels. Selection was generally robust to weight variations consistent
with the initial preferences for three outcomes. DAIVE enables selection of optimized interventions with the best-expected performance on
multiple outcomes.

Lay summary

Intervention optimization involves using data from an optimization trial to select the combination of intervention components that are
expected to successfully balance effectiveness (i.e. improving an outcome in the desired direction) with efficiency (i.e. producing a good
outcome without wasting resources). Recently, a new method for selecting optimized interventions has been proposed that has a number of
advantages, including the ability to use empirical information about more than one outcome variable of interest. Here, we applied this new
method to identify an optimized information leaflet designed to support eventual medication adherence in women with breast cancer, using
empirical information about three outcome variables that are thought to be important for later medication adherence: beliefs about the medi-
cation, objective knowledge about the medication, and satisfaction with the leaflet information. When we let beliefs about the medication be
most important; knowledge about the medication to be half as important as beliefs; and satisfaction with information to be half as important
as knowledge, the optimized leaflet included enhanced information about side-effects and photos and quotes from women with breast can-
cer. This decision remained generally the same when we systematically varied the weights used to give outcomes their relative importance.
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Implications

Practice: When interventions are successfully optimized for effectiveness on the multiple different outcomes that matter to investiga-
tors, patients, practitioners, and/or other interested parties, such interventions are better equipped to accomplish the desired public health
impacts.

Policy: DAIVE is applicable to a wide range of optimization scenarios, supporting the larger mission of identifying efficient interventions that
can be expected to produce the desired outcomes with minimal waste.

Research: Investigators using data from a factorial trial to select an optimized intervention can use DAIVE to base decision-making on more
than one valued outcome.

© The Author(s) 2024. Published by Oxford University Press on behalf of the Society of Behavioral Medicine.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.
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Introduction

Multicomponent interventions are used to promote a wide
range of health behaviors [1-4]. For example, in secondary
cancer prevention, complex interventions may aim to support
medication adherence, with individual intervention compo-
nents targeting different barriers to adherence [5]. The inter-
vention components that make up a complex intervention
incur costs, such as money, time, participant burden, or cog-
nitive load. Removing ineffective or underperforming compo-
nents improves intervention efficiency, saving resources that
could be allocated elsewhere [6].

The multiphase optimization strategy (MOST) is an
engineering-inspired framework for optimizing complex
interventions such that they are not only effective but also
readily implementable, e.g. because they are efficient [6, 7].
In MOST, intervention components are considered candi-
dates for inclusion in an eventual intervention package. The
individual and combined effects of the candidate components
are estimated in an optimization randomized control trial
(ORCT), often using a design from the factorial family of
experiments [8]. Based on the empirical results of the ORCT,
an optimized intervention—i.e. a combination of the candi-
date components that is, ideally, effective, and efficient, or
that otherwise accomplishes the objective for optimization—
is selected [7, 9]. A key purpose of the ORCT is to provide
information useful in identifying and removing ineffective or
underperforming candidate components.

A component screening approach (CSA) was initially
recommended as a way to select an optimized intervention
based on empirical ORCT data [9, 10]. However, CSA has
limitations [11]. First, CSA relies on systematic interpreta-
tion of certain important main and interaction effects esti-
mated in the ORCT using a process that is difficult to apply
when there is more than one outcome variable of interest.
This is an important limitation, as multicomponent interven-
tions frequently have objectives that involve multiple valued
outcomes [11]. For example, in the context of medication
adherence, outcomes such as quality of life and physical
functioning may also be important, in addition to adher-
ence [12]. Second, the systematic screening process used in
CSA, detailed and demonstrated in Green et al. [13], relies on
arbitrary thresholds (usually, but not always, statistical sig-
nificance thresholds) to determine which estimated main and
interaction effects are “important” enough to contribute to
decision-making. This can make the approach prone to miss-
ing relevant information from near-threshold effects. Finally,
the systematic interpretation of main and interaction effects
in CSA frequently requires difficult judgment calls. This can
occur when two different important effects indicate contra-
dictory decisions about components (e.g. one indicating a
component should be included and another indicating a com-
ponent should not be included). CSA does not dictate how
contradictory screening decisions should be dealt with.

Recent methodological advances in MOST have suggested
an alternative approach for selecting optimized interventions
[11, 14]. Using the concept of posterior expected value from
the Bayesian decision sciences [15], this alternative approach,
decision analysis for intervention value efficiency (DAIVE),
overcomes limitations of CSA. DAIVE can readily incorporate
multiple outcome variables; outcomes are combined using a
value function that reflects the decision-maker’s preferences
(e.g. giving some outcomes more importance than others, as
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appropriate) [11]. As explained more in the Methods section,
DAIVE does not rely on arbitrary significance cutoffs, and
therefore makes use of all available empirical information.
Moreover, DAIVE does not rely so heavily on interpretation
of individual effects, as expected outcomes can be estimated
without preliminary screening of components. An optimized
intervention can be chosen that maximizes expected value, or
that strategically balances expected values with other relevant
criteria (e.g. resource constraints).

Green et al. [13] previously applied CSA to optimize an
information leaflet intended to support women with early-
stage breast cancer who are prescribed medication called
adjuvant endocrine therapy (AET). AET can reduce breast
cancer recurrence by up to 30%, and mortality by up to 40%
compared with no endocrine therapy [13, 16, 17]. However,
maintaining adherence to AET can be challenging, e.g. due
to side-effects such as hot flushes and joint pains, which are
commonly reported in women taking AET [18]. The infor-
mation leaflet components were designed to target key barri-
ers to AET adherence [19-24], e.g. the presence of concerns
about AET or low perceived necessity AET. A 2° factorial
trial estimated the individual and combined effects of factors
representing five candidate leaflet components: (i) diagrams
about how AET works; (ii) visual representations of the ben-
efits of AET; (iii) detailed information about the prevalence
of AET side-effects; (iv) answers to common concerns about
AET; and (v) quotes and pictures from breast cancer survivors
[13]. Effects were estimated on three outcomes: (i) women’s
medication beliefs about AET, reflecting the balance between
concerns and necessity beliefs [25, 26]; (ii) their objective
knowledge about AET; and (iii) their satisfaction with infor-
mation received about AET. Of these three outcomes, medi-
cation beliefs was considered primary, given well-established
relationships between beliefs and adherence [21, 25, 27].
Objective knowledge and satisfaction with information are
also hypothesized antecedents of eventual adherence to AET,
but these relationships are less consistently reported. Lower
knowledge about AET has been associated with lower adher-
ence [28], and women prescribed AET frequently report
receiving insufficient information about the medication and
its side-effects [22, 23, 29, 30].

When Green et al. [11] initially identified an optimized
leaflet (i.e. just before the latest advances in optimization
decision-making were published), CSA required the use of a
single outcome variable for selection of an optimized inter-
vention. As a result, Green et al. [11] identified a leaflet that
was optimized for effects on only the primary outcome, med-
ication beliefs. With this approach, components with strong
effects on, say, knowledge but not medication beliefs would
not be identified. To base decisions about component perfor-
mance on only one of three-valued outcomes (i.e. medication
beliefs only) could mean overlooking potentially useful can-
didate components.

The purpose of the present study was to apply DAIVE to
optimize an information leaflet for effectiveness on multiple
valued hypothesized antecedents of adherence to AET. In a
secondary analysis of the 2° factorial trial [11], we incorpo-
rated empirical information about component performance
on all three outcome variables in the 2° factorial trial [13]:
medication beliefs, objective knowledge, and satisfaction
with information. As described in more detail below, we gave
the primary outcome, medication beliefs, greater importance
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relative to the other two outcomes, and we further determined
that objective knowledge was relatively more important than
satisfaction with information. To examine the robustness
of the decision made, we systematically varied the outcome
weights used to assign differential importance to the three
outcomes, and observed whether this changed the decision
about identification of the optimized leaflet.

Methods

Experimental design

The trial used a full 2° factorial design (2 x 2 x 2 x 2 x 2) to
estimate the individual and combined effects of five candidate
intervention components [13]. Each candidate component
was operationalized as a two-level factor: (i) diagrams detail-
ing the mechanisms of AET (factor levels: on/off); (ii) benefits,
with visual icon arrays detailing the benefits of AET (factor
levels: enhanced/basic); (iii) side-effects, with detailed infor-
mation about the prevalence of AET side-effects (factor lev-
els: enhanced/basic); (iv) concerns, with answers to common
concerns about AET (factor levels: on/off); and (v) patient,
with quotes and pictures from breast cancer survivors (factor

levels: on/off) (full descriptions available in Supplemen-
tary Appendix 1). Factor levels for benefits and side-effects
were enhanced versus basic, as we felt any optimized version
of the leaflet should contain at least a basic level of infor-
mation about the benefits and side-effects of AET. A sample
of n = 1603 healthy women were randomized to 32 experi-
mental conditions, each comprising a unique combination of
factor levels (Table 1). Participants were required to be over
18 and able to read English, and did not require a diagnosis of
breast cancer to participate. Full details about the candidate
components, factors, sample recruitment, and demographics
are available elsewhere [13]. Study materials are available
online (DOI 10.17605/OSEIO/AG7YK).

Outcome assessments

Medication beliefs

At two time points, before and after being shown a version
of the information leaflet (containing a unique combina-
tion of candidate intervention components), participants
responded to the Beliefs about Medicine Questionnaire-AET
[26], with 10 items assessing specific medication beliefs on a
5-point scale ranging from “strongly disagree” to ‘strongly

Table 1 Experimental conditions in 2° factorial design and number randomized to each condition

Constant component Diagrams Benefits Side-effects Concerns Patient Number randomized
1 Yes Yes Enhanced Enhanced Yes Yes 55
2 Yes Yes Enhanced Enhanced Yes No 54
3 Yes Yes Enhanced Enhanced No Yes 53
4 Yes Yes Enhanced Enhanced No No 38
N Yes Yes Enhanced Basic Yes Yes 53
6 Yes Yes Enhanced Basic Yes No 56
7 Yes Yes Enhanced Basic No Yes 47
8 Yes Yes Enhanced Basic No No 58
9 Yes Yes Basic Enhanced Yes Yes 45
10 Yes Yes Basic Enhanced Yes No 57
11 Yes Yes Basic Enhanced No Yes 42
12 Yes Yes Basic Enhanced No No 50
13 Yes Yes Basic Basic Yes Yes 54
14 Yes Yes Basic Basic Yes No 41
15 Yes Yes Basic Basic No Yes 49
16 Yes Yes Basic Basic No No 63
17 Yes No Enhanced Enhanced Yes Yes 45
18 Yes No Enhanced Enhanced Yes No 55
19 Yes No Enhanced Enhanced No Yes 56
20 Yes No Enhanced Enhanced No No 42
21 Yes No Enhanced Basic Yes Yes 61
22 Yes No Enhanced Basic Yes No 52
23 Yes No Enhanced Basic No Yes 54
24 Yes No Enhanced Basic No No 58
25 Yes No Basic Enhanced Yes Yes 44
26 Yes No Basic Enhanced Yes No 51
27 Yes No Basic Enhanced No Yes 40
28 Yes No Basic Enhanced No No 50
29 Yes No Basic Basic Yes Yes 46
30 Yes No Basic Basic Yes No 39
31 Yes No Basic Basic No Yes 43
32 Yes No Basic Basic No No 52

Note. Each component had two levels: on versus off, or enhanced versus basic. Table adapted from Green ez al. [13].
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agree’ [26]. There were two subscales: necessity beliefs and
concerns, with five items each. Cronbach’s alpha (a) scores,
assessing internal consistency reliability, for the necessity
subscale were 0.852 and 0.884 pre- and post-leaflet respec-
tively,and 0.808 and 0.831 for the concerns subscale pre- and
post-leaflet, respectively. For the medication beliefs outcomes
(baseline and post-leaflet), a beliefs differential score was cal-
culated by subtracting concern from necessity scores (range
-20 to +20). The differential follows recommended scoring
[31], and has more consistently predicted nonadherence than
necessity beliefs or concerns subscales alone across condi-
tions [32].

Objective knowledge

The objective knowledge outcome was assessed after partic-
ipants viewed a version of the information leaflet using eight
“true or false” items about AET. The eight statements, which
involved the mechanisms of AET (two statements), the benefits
of taking AET (two statements), the prevalence of side-effects
(three statements), and the management of side-effects (one
statement), were written to reflect key information in the leaf-
let. Four statements were true, and four statements were false.

Satisfaction with information

After viewing a version of the information leaflet, participants
responded to a modified version of the original Satisfaction
with Information about Medicines Scale [33]. Participants
were asked to rate their satisfaction with the information about
AET provided across 11 domains, such as how hormone ther-
apy works and what the benefits of the medication are. Partici-
pants responded on a 5-point scale: “too much,” “about right,”
“too little,” “none received,” or “none needed.” An overall sat-
isfaction score ranging from 0 to 11 was calculated, whereby
responses of “about right” or “none needed” (indicating satis-
faction) were scored as 1, while all other responses (indicating
dissatisfaction) were scored as 0 (Cronbach’s a. = 0.875).

Applying DAIVE
Overview

In contrast to CSA, DAIVE makes use of a Bayesian paradigm
[11, 14]. First, factorial trial data on one or more outcome
variables are analyzed using Bayesian factorial analysis of
variance, which summarizes evidence about main and inter-
action effects using posterior distributions. These posterior
distributions for main and interaction effects are then used
to obtain posterior distributions for the expected outcomes
(¥s) associated with each version of the intervention under
consideration (i.e. each of the 32 versions of the information
leaflet comprising unique combinations of the factor levels).
In further contrast to CSA, expected outcomes are estimated
with no need for preliminary screening. When multiple out-
comes matter, outcomes are combined using a value function,
such as a simple linear weighted sum. For example, with |
outcomes:

V= w4+ wly + +w]Y]

where each weight w, indicates the relative importance of that
outcome Y. Depending on the optimization objective [7], the
optimized intervention may be the intervention that maxi-
mizes expected value. Alternatively, expected values may be
strategically balanced with additional criteria (e.g. interven-
tion delivery cost), when this fits the objective of optimization.

Green et al.

Identifying an optimized leaflet

We analyzed factorial data using R version 4.2.2 [34] and
the brms package [35]. We fit a regression model (see code
in Appendix 2) for each of the three outcomes: medication
beliefs, objective knowledge, and satisfaction with informa-
tion. Each model included all 31 main and interaction effects
and was equipped with non-informative N(0,5) priors. To
estimate main and interaction effects on the primary outcome,
medication beliefs after viewing the leaflet, we also controlled
for baseline medication beliefs.

Using the steps modeled by Strayhorn et al. [14], we scaled
and assigned weights to outcomes using a swing weighting exer-
cise [36]. First, we identified the swing in medication beliefs as
the most important, as medication beliefs are one of the most
consistently reported barriers to AET adherence [21]. Follow-
ing conventions in swing weighting, this meant that we assigned
medication beliefs 100 points. We identified the swing in objec-
tive knowledge as the next-most important—i.e. half as import-
ant as medication beliefs—given some (less consistently reported)
evidence suggesting that knowledge of AET is associated with
nonadherence to AET [28]. We therefore gave objective knowl-
edge 50 points. Finally, we identified the swing in satisfaction
with information as half as important as objective knowledge
(1/4 as important as medication beliefs), given potential subjec-
tivity in the satisfaction outcome. We therefore gave satisfaction
with information 25 points. We calculated outcome weights by
dividing the points for a given outcome (100, 50, or 25) by the
total number of points for all outcomes (175). This gave us the
following value function (rounded to the nearest 0.1):

V' = 0.618m0 -AET + 0.3 Knowledge + 0.17s1015.

We then put all outcomes on a 0-1 scale, where 0 was worst
and 1 was best.

We applied the value function to estimate expected values
for each alternative intervention (i.e. each information leaf-
let, containing a unique combination of factor levels), and
we identified the leaflet with the largest expected value as
the optimized information leaflet. In other words, we chose
to advance intervention efficiency by using the estimated
expected values to identify components that were—or were
not—worth including in the optimized leaflet, with the goal
of removing components that were redundant (or worse,
harmful) in contributing to expected value.

Exploring robustness

By systematically varying the points assigned to outcomes in
the swing weighting exercise, we repeated the identification of
an optimized leaflet using value functions reflecting different
preferences about the three outcomes. In general, we wanted
to uphold our initial determinations about the relative impor-
tance of outcomes (i.e. that all three outcomes are important,
and medication beliefs > objective knowledge > satisfaction with
information), particularly regarding medication beliefs as the
primary outcome. Our main goal in exploring the robustness of
the choice of optimized intervention was to examine the extent
to which the decision might change as a function of variation
in the weights assigned to the additional two outcomes, objec-
tive knowledge and satisfaction with information. Therefore, we
approached this systematic variation using the following steps:

Step 1: Systematically reducing the importance of secondary
outcomes
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Beginning with our initial preferences (medication beliefs:
100 points; objective knowledge: 50 points; satisfaction with
information: 25 points) as a starting point, we reduced the
importance of objective knowledge and satisfaction with
information, relative to medication beliefs. We did this by
incrementally reducing the points for satisfaction with infor-
mation (i.e. the less important of the secondary outcomes)
first, holding all other points constant, until satisfaction with
information had very small importance (one-twentieth the
importance of medication beliefs). We then incrementally
reduced the points for objective knowledge, again holding all
other points constant, until objective knowledge also had very
small importance (one-twentieth the importance of medica-
tion beliefs). We made the reductions in this order to preserve
the ranking of the importance of the three outcomes. Across
the incremental changes, we observed whether the selected
optimized intervention changed as the importance of the sec-
ondary outcomes decreased (eventually, to the point that the
secondary outcomes were both minimally important).

Step 2: Systematically increasing the importance of the sec-
ondary outcomes

Beginning again with our initial preferences (medication
beliefs: 100 points; objective knowledge: 50 points; satisfac-
tion with information: 25 points) as the starting point, we
increased the importance of objective knowledge and satisfac-
tion with information, relative to medication beliefs. This time
we incrementally increased the points for objective knowledge
(i.e. the more important of the secondary outcomes) first, hold-
ing all other points constant, until objective knowledge had
importance equal to the primary outcome, medication beliefs.
We then incrementally increased the points for satisfaction

with information, holding the other points constant, until all
three outcomes had equal importance. Again, we observed
whether the selected optimized intervention changed as the
importance of the secondary outcomes increased (eventually,
to the point that the three outcomes were equally important).

Finally, to contextualize these systematic variations, we also
considered select preference scenarios that differed markedly
from our initial preferences for the three empirical outcomes,
such as one scenario in which the relative importance of the
secondary outcomes were reversed.

Results

Credible intervals for the estimated main and interac-
tion effects on each of the three outcomes are provided in
Figs. 1-3. Of particular note is a main effect for the patient
factor on beliefs (which was also reported by Green et al.
[13]). There are also multiple interaction effects for which the
credible interval does not include zero, suggesting that com-
ponents are involved in complex synergistic and antagonistic
effects on all three outcomes.

Identifying an optimized leaflet

Table 2 provides expected values for all 32 alternative ver-
sions of the information leaflet, in order of magnitude. The
optimized leaflet—i.e. the one with the largest expected
value—is highlighted; in this leaflet, side-effects and patient
were set to their higher levels, while all other factors were set
to their lower levels.

Exploring robustness

When we upheld the spirit of our initial preferences, in which
medication beliefs was the primary outcome, followed in
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Figure 1 Credible intervals for the estimated main and interaction effects on beliefs about AET.
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Figure 2 Credible intervals for the estimated main and interaction effects on objective knowledge.
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Figure 3 Credible intervals for the estimated main and interaction effects on satisfaction with information.

relative importance by objective knowledge and then satisfac-
tion with information, we observed consistency in the choice
of optimized intervention (Table 3). In Step 1, when we system-
atically decreased the importance of satisfaction with informa-

tion, first, and then objective knowledge, the choice remained
the same (i.e. side-effects and patient set to their higher lev-
els) across all levels of relative importance, even when both
satisfaction with information and objective knowledge had
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Table 2 Expected values for all 32 versions of the information leaflet
using multiple valued outcomes

Factors set to D B SE C P Expected value

higher level

SE, P 0.668
D,B,P 0.654
D, SE, C, P 0.609
D, B, SE,C, P 0.607
SE 0.574
SE, C 0.574
D,B,C, P 0.547
C P 0.540
P 0.537
D,C, P 0.537
D, B, C 0.531
D, B, SE 0.528
B, SE 0.519
D, B, SE, P 0.514
B 0.512
B,C, P 0.501
B, SE, C, P 0.497
C 0.495
B, SE, C 0.495
D, SE, C 0.494
B, P 0.493
D, P 0.484
D, B 0.484
D 0.483
B, C 0.482
SE,C, P 0.446
D, SE 0.425
B, SE, P 0.425
D, SE, P 0.403
D, C 0.393
D, B, SE, C 0.340
None 0.330

Table 3 Systematic variations in relative importance for three outcomes

Points Factors set to their higher level

in the selected optimized leaflet

Step 1. Systematically reducing the importance of secondary outcomes.
MB OK SI

100 50 25 SE, P
100 50 15 SE, P
100 50 5 SE, P
100 40 S SE, P
100 30 S SE, P
100 20 S SE, P
100 10 S SE, P
100 N N SE, P

Step 2. Systematically increasing the importance of secondary outcomes.
MB OK SI

100 50 25 SE, P
100 60 25 SE, P
100 70 25 SE, P
100 80 25 SE, P
100 90 25 SE, P
100 100 25 SE, P
100 100 35 SE, P
100 100 45 SE, P
100 100 55 SE, P
100 100 65 SE, P
100 100 75 SE, P
100 100 85 SE, P
100 100 100 SE, P

Note. D = Diagrams; B = Benefits; SE = Side-effects; C = Concerns;

P = Fatient. Cells highlighted in green indicate factors set to their higher
level. The cell highlighted in grey identifies the optimized leaflet, or the
version with the largest expected value.

minimal importance. Similarly, in Step 2, when we systemat-
ically increased the importance of objective knowledge, first,
and then satisfaction with information, the choice remained the
same (side-effects and patient set to their higher levels) across
all levels of relative importance, even when all three outcomes
had equal importance (or points = 100 for all 3).

This level of consistency was not observed in the selected
scenarios that deviated more markedly from our initial pref-
erences. Table 4 reports the decisions under these scenarios.
In general, these results suggest a pattern in which the choice
of optimized intervention differs when the satisfaction with
information importance outcome is relatively more important
than the objective knowledge outcome. Furthermore, these
results highlight the similarity in performance for the top two
contenders for the optimized leaflet, the version with side-
effects and patient set to their higher levels and the version
with diagrams, benefits, and patient set to their higher levels;
we return to this in the discussion.

Note. Outcomes: MB = Medication Beliefs; OK = Objective Knowledge;
SI = Satisfaction with Information. Factors: D = Diagrams; B = Benefits;
SE = Side-effects; C = Concerns; P = Patient.

Discussion

Using empirical data from a 2° factorial trial [13] and the lat-
est recommendations for decision-making in MOST [11], we
identified an optimized information leaflet for women with
breast cancer that included two of our five candidate inter-
vention components set to their higher levels: information
about side-effects of the medication and patient input (quotes
and photos) from survivors explaining their motivations for
taking the medication. To identify this optimized leaflet, we
applied the newly recommended approach for optimization
decision-making, DAIVE, which offers advantages relative
to the previously recommended approach, CSA—especially
in terms of the ready accommodation of multiple outcome
variables. The identified optimized leaflet demonstrated the
best-expected performance in terms of three-valued out-
comes: medication beliefs, objective knowledge, and satis-
faction with information. These outcomes were valued as
hypothesized antecedents of eventual adherence to AET for
women with breast cancer.

When Green et al. [13] previously applied CSA to identify
an optimized information leaflet, that leaflet version differed
from the optimized leaflet we identified here. The previous
selected leaflet included four of the five candidate compo-
nents set to their higher levels (D, B, C, and P)—and notably,
included the lower level of the side-effects component. Since
CSA can only accommodate a single outcome, decision-making
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Table 4 Preference scenarios that deviate from our initial preferences

Green et al.

Scenario Points for outcomes Description Decision
MB OK SI

Initial preferences 100 50 25 SE, P

Scenario 1 100 25 50 Scenario in which the relative importance of objective D, B, P
knowledge and satisfaction with information is reversed.

Scenario 2 100 0 0 Scenario in which medication beliefs is the single primary D, B, P
outcome.

Scenario 3 0 100 0 Scenario in which objective knowledge is the single pri- B
mary outcome.

Scenario 4 0 0 100 Scenario in which satisfaction with information is the D, B, P
single primary outcome.

Scenario 5 100 100 0 Scenario in which two outcomes, medication beliefs and SE, P
objective knowledge, are equally important.

Scenario 6 100 0 100 Scenario in which two outcomes, medication beliefs and D, B, P

satisfaction with information, are equally important.

Note. Outcomes: MB = Medication Beliefs; OK = Objective Knowledge; SI = Satisfaction with Information. D = Diagrams; B = Benefits; SE = Side-effects;

C = Concerns; P = Patient.

in Green et al. [13], was based on medication beliefs only, so
the differences between these two identified leaflets are not
necessarily surprising. Instead, the differences are likely due
in part to varying patterns of component performance on the
three outcomes, suggesting a different choice when three out-
comes versus one outcome are considered. However, one of
the alternative preference scenarios we considered (Scenario 2,
in which medication beliefs was the single primary outcome),
suggests that these differences may also reflect other points of
contrast between CSA and DAIVE. With the same outcome,
CSA (as applied in Green et al. [13]) and DAIVE (in Scenario 2)
identified different optimized interventions (diagrams, bene-
fits, concerns and patient, and diagrams, benefits and patient,
respectively). This is also not surprising; simulated testing of
the two approaches across varied trials with one outcome
variable, found that CSA and the methodology DAIVE uses (a
posterior expected value approach) frequently but not always
arrived at the same optimized interventions [11]. In this case,
differences may reflect the judgment calls that went into inter-
preting higher-order interaction effects [13], as is common in
applications of CSA.

To examine whether our choice of optimized intervention
was susceptible to differences in the weights that assigned
relative importance to the three outcomes, we systematically
varied the points for the three outcomes (“points” referring
to those used in a swing weighting exercise [36]). In general,
our choice of optimized intervention was robust to system-
atic variations in weights for the three outcome variables that
upheld the spirit of our initial preferences, supporting the idea
that an optimized leaflet with side-effects and patient set to
their higher levels is appropriate given our initial preferences.
In contrast, when we considered scenarios that deviated from
those we set initially—e.g. by giving satisfaction with infor-
mation more importance than objective knowledge—there
were differences in the choice of optimized intervention. This
emphasizes the importance of making initial determinations
about the relative importance of outcomes; for investigators
using MOST, it may even be best to outline such determina-
tions during the Preparation phase, e.g. as a conceptual model
is being built.

Across the full range of relative importance we considered
for the three outcomes, there were two top contenders for the
optimized leaflet: the version with side-effects and patient set
to their higher levels and the version with diagrams, benefits,
and patient set to their higher levels. Even under our precise
initial preferences for the three outcomes, the expected values
of these two leaflet versions were close in magnitude, espe-
cially relative to the other possible combinations of compo-
nent levels. This finding is not unique to our use of DAIVE
for decision-making; in Green et al.’s previous application of
CSA, alternative versions of the information leaflets also per-
formed similarly [13]. We respond to this finding with the
following observations:

First, the similarity in performance is unsurprising given
the context, as components distinguished elements of an
information leaflet. Furthermore, in two cases, compo-
nents were operationalized as factors with higher versus
lower levels (e.g. side-effects), meaning that the main effect
estimated was for the higher level of the factor relative
to the lower level, not for the presence versus absence of
that component, potentially leading to smaller differences
in performance across leaflet versions. Still, results suggest
particular support for the patient component; the factor for
patient had a significant main effect on medication beliefs
and is included in both contenders for the optimized leaf-
let (side-effects, patient and diagrams, benefits, patient) at
its higher level. The question appears to be which synergies
with patient should be chosen, and there appears to be an
either/or, perhaps due to small antagonisms between side-
effects and either diagrams or benefits: the choice is either
synergies of patient with side-effects or synergies of patient
with diagrams and benefits, but not of patient with side-
effects, diagrams, and benefits. Such antagonisms may have
implications for health communication strategies, suggesting
that certain types of messaging, effecting change via certain
mechanisms, work better together (or worse) than others. In
future work, factorial mediation analysis [37] could help to
elucidate the mechanisms underlying communication strat-
egies’ effects (e.g. reflecting different theoretical constructs,
such as gain versus loss framing [38]).
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Second, our objective in this trial was not to prove that one
version of the information leaflet is definitively better than
another version. In general, that is not the objective in any
prototypical ORCT; “optimized” does not necessarily mean
“best.” In other ORCTs similar performance for two alter-
native intervention versions may be further contextualized
with cost data; if two interventions that perform similarly
in terms of expected value have sufficiently different costs, a
choice between them may be clear—and the choice may favor
the version with slightly lower expected value, given large
cost savings. In such a case, the ORCT provides very useful
information that an alternative intervention version produces
comparable expected benefits at a lower cost. We refer inter-
ested readers to Strayhorn er al. [14] for an example and
further discussion of this. In the present trial to optimize the
information leaflet, we did not consider monetary costs, pri-
marily given the granularity in components and almost iden-
tical costs across leaflet versions. However, there may still be
reason to think carefully about the benefits of smaller versus
larger intervention packages, given very similar performance.
Based on constraints of attention and time, participants could
be more likely to engage in all components of a leaflet that
contains fewer components set to their higher levels (i.e.
side-effects and patient input) than they are to engage in all
components of a leaflet that contains more components set to
their higher levels (i.e. diagrams, benefits, and patient input
set to their higher levels). This could be important, given the
extent to which leaflet benefits seem to depend on synergies
with the patient input component. In any case, the next step
for this work is to test a selected optimized leaflet further, not
to proceed directly to implementation [27]. In a subsequent,
larger-scale ORCT, an optimized information leaflet will
serve as one of four candidate intervention components (e.g.
alongside text messages, a therapy program, and a side-effect
self-management website). For this ORCT, the primary out-
come of interest will be adherence to AET, and the target of
the information leaflet will be medication beliefs [5]; enabling
the hypotheses linking the antecedents we consider here (e.g.
medication beliefs) to adherence to be tested.

Third, these results highlight the idea that interpreting
ORCT results to mean that certain components are “inactive”
may be unhelpful. DAIVE’s standard output (Table 3) offers
a reminder that, when activity is defined in terms of desir-
able main effects and/or synergies in interaction effects, the
differences between an intervention version that contains a
particular component and another version that does not may
be small. Therefore, to interpret such a difference as a signal
of “inactivity” may be incorrect.

Limitations and future directions

The sample of healthy women could limit generalizability
of findings to women with breast cancer, who may have had
differing beliefs about the medication, more prior knowl-
edge about AET, and differing satisfaction with informa-
tion. However, the baseline beliefs differential score was
not significantly different between those who did (n = 79)
and did not report a diagnosis of breast cancer, as discussed
elsewhere [13]. Furthermore, the leaflet will now undergo
further testing in a larger ORCT in women with breast
cancer [27]. Additionally, we did not assess participant’s
baseline AET knowledge, which could have impacted our
findings.

It is currently usual practice in MOST for the preferences
for multiple outcomes to be decided by the intervention sci-
entists leading an ORCT [14]; our initial preferences for the
three outcomes were defined by two investigators (S.M.C.G.
and S.G.S.). It is plausible that, if other interested parties (e.g.
clinicians and women with breast cancer) had been included
in assigning relative importance to outcomes, we could have
come to a different choice for the optimized intervention.
Future work should explore the best strategies for incorporat-
ing wider perspectives in the determination of preferences in
intervention optimization, likely drawing on a large literature
in stakeholder engagement [39, 40], and preference elicitation
[41, 42].

Furthermore, we relied on the number of candidate compo-
nents in a given leaflet to indicate the efficiency (fewer com-
ponents) versus complexity (more components) of that leaflet.
While this strategy may be appropriate given the inevitable
constraints on patients’ time and attention, it may also not
fully capture patients’ subjective experiences. For example,
it could be that candidate components (say, benefits versus
concerns) produce different degrees of perceived burden. If
we had quantified the burden associated with different leaflet
versions more directly, we might have been able to strategi-
cally balance expected value with burden. It could be that this
would have further affirmed the choice of a leaflet with fewer
components (side-effects and patient input, versus diagrams,
benefits, and patient input) set to their higher levels; of course,
this could also have informed selection of a different opti-
mized leaflet, especially since the top two contenders for the
optimized leaflet performed so similarly in terms of expected
value. In general, investigators using MOST may benefit from
devoting some thought in the Preparation phase to how they
might anticipate proceeding with selection of an optimized
intervention in the event that two interventions perform sim-
ilarly. One option would be to quantify uncertainty more
explicitly than we did here; future work could expand on
these possibilities.

Conclusions

Based on our preferred combination of medication beliefs,
objective knowledge, and satisfaction with information,
the optimized leaflet contained the higher levels of the
side-effects and patient input components. Consistent with
the decision-making reported by Green et al. [13], the patient
input component showed the strongest evidence for activity,
with further evidence of synergies with other components.
Using DAIVE to consider multiple valued outcomes high-
lighted potential in the side-effects component, which may
have been otherwise overlooked.

Funding Sources

This report is independent research supported by the National
Institute for Health Research NIHR Advanced Fellowship,
Professor S.G.S. NIHR300588. S.G.S. also acknowledges
funding support from a Yorkshire Cancer Research University
Academic Fellowship. S.M.C.G. acknowledges receipt of a
Health and Behavior International Collaborative Research
Award, sponsored by the International Behavioral Trials
Network. The views expressed in this publication are those
of the author(s) and not necessarily those of the NHS, the
National Institute for Health Research or the Department of

202 dunf 0 uo 1sanb Aq £42289./6209€q)/WAY/EE0 L 01/10p/S0IE-90UBADE/WA)/WOD"dNO"dlWapede//:sdny Wolj papeojumoq



10

Health and Social Care. The funders had no role in the design
of the study, data collection, analysis, interpretation of data,
and in the writing of this manuscript.

Supplementary Data

Supplementary data is available at Translational Bebavioral
Medicine Journal online.

Conflicts of Interest

The authors have no conflicts of interest other than those
related to scholarly activities in this subject area (grants
received, consulting fees or honoraria, funded lectures, book
royalties).

Human Rights

All procedures performed in studies involving human partic-
ipants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or com-
parable ethical standards.

Informed Consent

Informed consent was obtained from all individual partici-
pants included in the study.

Welfare of Animals

This article does not contain any studies with animals per-
formed by any of the authors.

Transparency Statement

Study Registration: The study was not formally registered.
Analytic Plan Pre-registration: The analysis plan was not
formally pre-registered. Analytic Code Availability: Analytic
code used to conduct the analyses presented in the current
study is available in the appendices. Materials Availability:
Materials used to conduct the study are available at https://
doi.org/10.17605/OSEIO/AG7YK.

Data Availability

De-identified data associated with this paper are available
from https://doi.org/10.5518/1467

References

1. Schlam TR, Fiore MC, Smith SS et al. Comparative effective-
ness of intervention components for producing longterm absti-
nence from smoking: a factorial screening experiment. Addiction
2016;111:142-55. https://doi.org/10.1111/add. 13153

2. Piper ME, Fiore MC, Smith SS et al. Identifying effective inter-
vention components for smoking cessation: a factorial screening
experiment. Addiction 2016;111:129-41. https://doi.org/10.1111/
add.13162

3. Spring B, Pfammatter AF, Marchese SH ez al. A factorial experiment
to optimize remotely delivered behavioral treatment for obesity:
results of the Opt-IN Study. Obesity (Silver Spring) 2020;28:1652—
62. https://doi.org/10.1002/0by.22915

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Green et al.

Wyrick DL, Tanner AE, Milroy JJ et al. itMatters: optimization of
an online intervention to prevent sexually transmitted infections in
college students. | Am Coll Health 2022;70:1212-22. https://doi.
org/10.1080/07448481.2020.1790571

Green SMC, French DP, Graham CD et al. Supporting adjuvant endo-
crine therapy adherence in women with breast cancer: the development
of a complex behavioural intervention using Intervention Mapping
guided by the Multiphase Optimisation Strategy. BMC Health Serv
Res 2022;22:1081. https://doi.org/10.1186/s12913-022-08243-4
Collins LM. Optimization of Behavioral, Biobehavioral, and Bio-
medical Interventions: The Multiphase Optimization Strategy
(MOST). Cham: Springer International Publishing, 2018.

Collins LM, Strayhorn JC, Vanness DJ. One view of the next decade
of research on behavioral and biobehavioral approaches to cancer
prevention and control: intervention optimization. Trans! Behav
Med 2021;11:1998-2008. https://doi.org/10.1093/tbm/ibab087
Collins LM, Nahum-Shani I, Guastaferro K et al. Intervention opti-
mization: a paradigm shift and its potential implications for clinical
psychology. Annu Rev Clin Psychol 2024;20.

Collins LM. The completion of the optimization phase. In: Collins
LM (ed.), Optimization of Bebavioral, Biobehavioral, and Biomed-
ical Interventions: The Multiphase Optimization Strategy (MOST).
Cham: Springer International Publishing, 2018, 227-66. https://
doi.org/10.1007/978-3-319-72206-1_7

Collins LM, Trail JB, Kugler KC et al. Evaluating individual inter-
vention components: making decisions based on the results of a
factorial screening experiment. Transl Behav Med 2014;4:238-51.
https://doi.org/10.1007/s13142-013-0239-7

Strayhorn JC, Collins LM, Vanness DJ. A posterior expected value
approach to decision-making in the multiphase optimization
strategy for intervention science. Psychol Methods 2023. https:/
pubmed.ncbi.nlm.nih.gov/37053415/ (13 April, date last accessed).
Conn VS, Ruppar TM, Maithe Enriquez R et al. Patient-centered
outcomes of medication adherence interventions: systematic review
and meta-analysis. Value Health 2016;19:277-85. https://doi.
org/10.1016/j.jval.2015.12.001

Green SMC, Hall LH, French DP ez al.; ROSETA investigators.
Optimization of an information leaflet to influence medication
beliefs in women with breast cancer: a randomized factorial experi-
ment. Ann Behav Med 2023;57:988-1000. https://doi.org/10.1093/
abm/kaad037

Strayhorn JC, Cleland CM, Vanness DJ et al. Using decision analysis
for intervention value efficiency to select optimized interventions in
the multiphase optimization strategy. Health Psychol 2023;43:89—
100. https://doi.org/10.1037/hea0001318. https://pubmed.ncbi.nlm.
nih.gov/37535575/ (3 August 2023, date last accessed).

Claxton K, Posnett J. An economic approach to clinical trial
design and research priority-setting. Health Econ 1996;5:513-24.
https://doi.org/10.1002/(SICI)1099-1050(199611)5:6<513::AID-
HEC237>3.0.CO;2-9

Early Breast Cancer Trialists Collaborative Group. Relevance of
breast cancer hormone receptors and other factors to the efficacy
of adjuvant tamoxifen: patient-level meta-analysis of randomised
trials. Lancet 2011;378:771-84. https://doi.org/10.1016/s0140-
6736(11)60993-8

Early Breast Cancer Trialists Collaborative Group. Aromatase
inhibitors versus tamoxifen in early breast cancer: patient-level
meta-analysis of the randomised trials. Lancet 2015;386:1341-52.
https://doi.org/10.1016/s0140-6736(15)61074-1

Cella D, Fallowfield LJ. Recognition and management of treatment-
related side effects for breast cancer patients receiving adjuvant endo-
crine therapy. Breast Cancer Res Treat 2008;107:167-80. https:/doi.
org/10.1007/s10549-007-9548-1

Moon Z, Moss-Morris R, Hunter MS et al. Barriers and facilitators
of adjuvant hormone therapy adherence and persistence in women
with breast cancer: a systematic review. Patient Prefer Adherence
2017;11:305-22. https://doi.org/10.2147/PPA.S126651

Brett J, Fenlon D, Boulton M et al. Factors associated with intentional
and unintentional non-adherence to adjuvant endocrine therapy

202 dunf 0 uo 1sanb Aq £42289./6209€q)/WAY/EE0 L 01/10p/S0IE-90UBADE/WA)/WOD"dNO"dlWapede//:sdny Wolj papeojumoq


https://doi.org/10.17605/OSF.IO/AG7YK
https://doi.org/10.17605/OSF.IO/AG7YK
https://doi.org/10.5518/1467
https://doi.org/10.1111/add.13153
https://doi.org/10.1111/add.13162
https://doi.org/10.1111/add.13162
https://doi.org/10.1002/oby.22915
https://doi.org/10.1080/07448481.2020.1790571
https://doi.org/10.1080/07448481.2020.1790571
https://doi.org/10.1186/s12913-022-08243-4
https://doi.org/10.1093/tbm/ibab087
https://doi.org/10.1007/978-3-319-72206-1_7
https://doi.org/10.1007/978-3-319-72206-1_7
https://doi.org/10.1007/s13142-013-0239-7
https://pubmed.ncbi.nlm.nih.gov/37053415/
https://pubmed.ncbi.nlm.nih.gov/37053415/
https://doi.org/10.1016/j.jval.2015.12.001
https://doi.org/10.1016/j.jval.2015.12.001
https://doi.org/10.1093/abm/kaad037
https://doi.org/10.1093/abm/kaad037
https://doi.org/10.1037/hea0001318
https://pubmed.ncbi.nlm.nih.gov/37535575/
https://pubmed.ncbi.nlm.nih.gov/37535575/
https://doi.org/10.1002/(SICI)1099-1050(199611)5:6<513::AID-HEC237>3.0.CO;2-9
https://doi.org/10.1002/(SICI)1099-1050(199611)5:6<513::AID-HEC237>3.0.CO;2-9
https://doi.org/10.1016/s0140-6736(11)60993-8
https://doi.org/10.1016/s0140-6736(11)60993-8
https://doi.org/10.1016/s0140-6736(15)61074-1
https://doi.org/10.1007/s10549-007-9548-1
https://doi.org/10.1007/s10549-007-9548-1
https://doi.org/10.2147/PPA.S126651

Decision-making in the multiphase optimization strategy

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

following breast cancer. Eur | Cancer Care (Engl) 2018;27:¢12601.
https://doi.org/10.1111/ecc.12601

Toivonen K, Williamson T, Carlson L et al. Potentially modifiable
factors associated with adherence to adjuvant endocrine ther-
apy among breast cancer survivors: a systematic review. Cancers
2020;13:107. https://doi.org/10.3390/cancers13010107

Brett J, Boulton M, Fenlon D ez al. Adjuvant endocrine therapy
after breast cancer: a qualitative study of factors associated with
adherence. Patient Prefer Adherence 2018;12:291-300. https://doi.
org/10.2147/ppa.s145784

Moon Z, Moss-Morris R, Hunter MS ef al. Understanding tamoxi-
fen adherence in women with breast cancer: a qualitative study. Br |
Health Psychol 2017;22:978-97. https://doi.org/10.1111/bjhp.12266
Cahir C, Dombrowski SU, Kelly CM et al. Women’s experiences
of hormonal therapy for breast cancer: exploring influences on
medication-taking behaviour. Support Care Cancer 2015;23:3115-
30. https://doi.org/10.1007/s00520-015-2685-x

Horne R, Chapman SCE, Parham R et al. Understanding patients’
adherence-related beliefs about medicines prescribed for long-term
conditions: a meta-analytic review of the necessity-concerns frame-
work. PLoS One 2013;8:e80633. https://doi.org/10.1371/journal.
pone.0080633

Brett J, Hulbert-Williams NJ, Fenlon D ez al. Psychometric proper-
ties of the Beliefs about Medicine Questionnaire-adjuvant endocrine
therapy (BMQ-AET) for women taking AETs following early-stage
breast cancer. Health Psychol Open 2017;4:2055102917740469.
https://doi.org/10.1177/2055102917740469

Smith SG, Green SMC, Ellison R et al. Refining and optimising a
behavioural intervention to support endocrine therapy adherence
(ROSETA) in UK women with breast cancer: protocol for a pilot
fractional factorial trial. BMJ Open 2023;13:¢069971. https://doi.
org/10.1136/bmjopen-2022-069971

Lin C, Clark R, Tu P et al. Breast cancer oral anti-cancer medi-
cation adherence: a systematic review of psychosocial motivators
and barriers. Breast Cancer Res Treat 2017;165:247-60. https://
doi.org/10.1007/s10549-017-4317-2

Wouters H, Stiggelbout AM, Bouvy ML et al. Endocrine therapy
for breast cancer: assessing an array of women’s treatment experi-
ences and perceptions, their perceived self-efficacy and nonadher-
ence. Clin Breast Cancer 2014;14:460-7. https://doi.org/10.1016/;.
clbc.2014.04.005

Wuensch P, Hahne A, Haidinger R ez al. Discontinuation and
non-adherence to endocrine therapy in breast cancer patients: is
lack of communication the decisive factor? | Cancer Res Clin Oncol
2015;141:55-60. https://doi.org/10.1007/s00432-014-1779-z

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

n

Horne R, Weinman J. Patients’ beliefs about prescribed medicines
and their role in adherence to treatment in chronic physical illness.
J Psychosom Res 1999;47:555-67. https://doi.org/10.1016/s0022-
3999(99)00057-4

Foot H, La Caze A, Gujral G et al. The necessity—concerns frame-
work predicts adherence to medication in multiple illness con-
ditions: a meta-analysis. Patient Educ Couns 2016;99:706-17.
https://doi.org/10.1016/j.pec.2015.11.004

Horne R, Hankins M, Jenkins R. The Satisfaction with Informa-
tion about Medicines Scale (SIMS): a new measurement tool for
audit and research. Qual Health Care 2001;10:135-40. https://doi.
0rg/10.1136/qhc.0100135.

R Core Team. R: A Language and Environment for Statistical
Computing. R Foundation for Statistical Computing. 2022. https:/
www.R-project.org/ (15 May, date last accessed).

Biirkner P-C. Bayesian item response modeling in R with brms and
Stan. | Stat Softw 2021;100:1-54. https://doi.org/10.18637/jss.
v100.i05

Von Winterfeldt D, Edwards W. Decision Analysis and Behavioral
Research. Cambridge: Cambridge University Press, 1986. https://
books.google.co.uk/books?id=-wNgtAEACAA]J

Strayhorn JC, Collins LM, Brick TR et al. Using factorial mediation
analysis to better understand the effects of interventions. Transl
Behav Med 2022512:137. https://doi.org/10.1093/tbm/ibab137
O’Keefe DJ, Jensen JD. The relative persuasiveness of gain-framed
loss-framed messages for encouraging disease prevention behav-
iors: a meta-analytic review. ] Health Commun 2007;12:623-44.
https://doi.org/10.1080/10810730701615198

Salloum RG, Shenkman EA, Louviere JJ et al. Application of dis-
crete choice experiments to enhance stakeholder engagement as a
strategy for advancing implementation: a systematic review. Imple-
ment Sci 2017;12:1-12.

Byrne M. Increasing the impact of behavior change intervention
research: is there a role for stakeholder engagement? Health Psy-
chol 2019;38:290-6. https://doi.org/10.1037/hea0000723

Marsh K, Thokala P, Mithlbacher A, Lanitis T. Incorporating pref-
erences and priorities into MCDA: selecting an appropriate scoring
and weighting technique. In: Marsh K, Goetghebeur M, Thokala
P, Baltussen R (eds.), Multi-criteria Decision Analysis to Support
Healthcare Decisions. Cham: Springer; 2017, 47-66.

. Marttunen M, Mustajoki J, Dufva M et al. How to design

and realize participation of stakeholders in MCDA processes?
A framework for selecting an appropriate approach. EURO |
Decision Processes 2015;3:187-214. https://doi.org/10.1007/
s40070-013-0016-3

202 dunf 0 uo 1sanb Aq £42289./6209€q)/WAY/EE0 L 01/10p/S0IE-90UBADE/WA)/WOD"dNO"dlWapede//:sdny Wolj papeojumoq


https://doi.org/10.1111/ecc.12601
https://doi.org/10.3390/cancers13010107
https://doi.org/10.2147/ppa.s145784
https://doi.org/10.2147/ppa.s145784
https://doi.org/10.1111/bjhp.12266
https://doi.org/10.1007/s00520-015-2685-x
https://doi.org/10.1371/journal.pone.0080633
https://doi.org/10.1371/journal.pone.0080633
https://doi.org/10.1177/2055102917740469
https://doi.org/10.1136/bmjopen-2022-069971
https://doi.org/10.1136/bmjopen-2022-069971
https://doi.org/10.1007/s10549-017-4317-2
https://doi.org/10.1007/s10549-017-4317-2
https://doi.org/10.1016/j.clbc.2014.04.005
https://doi.org/10.1016/j.clbc.2014.04.005
https://doi.org/10.1007/s00432-014-1779-z
https://doi.org/10.1016/s0022-3999(99)00057-4
https://doi.org/10.1016/s0022-3999(99)00057-4
https://doi.org/10.1016/j.pec.2015.11.004
https://doi.org/10.1136/qhc.0100135
https://doi.org/10.1136/qhc.0100135
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.18637/jss.v100.i05
https://doi.org/10.18637/jss.v100.i05
https://books.google.co.uk/books?id=-wNgtAEACAAJ
https://books.google.co.uk/books?id=-wNgtAEACAAJ
https://doi.org/10.1093/tbm/ibab137
https://doi.org/10.1080/10810730701615198
https://doi.org/10.1037/hea0000723
https://doi.org/10.1007/s40070-013-0016-3
https://doi.org/10.1007/s40070-013-0016-3

	Decision-making in the multiphase optimization strategy: Applying decision analysis for intervention value efficiency to optimize an information leaflet to promote key antecedents of medication adherence
	Introduction
	Methods
	Experimental design
	Outcome assessments
	Medication beliefs
	Objective knowledge
	Satisfaction with information

	Applying DAIVE
	Overview
	Identifying an optimized leaflet
	Exploring robustness


	Results
	Identifying an optimized leaflet
	Exploring robustness

	Discussion
	Limitations and future directions
	Conclusions

	References


