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ABSTRACT

Interventions to promote informed decision making (IDM)
for cancer screening are increasingly common. The resulting
body of literature provides an opportunity for a systematic re-
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view of measures in use. We searched standard databases for in-
tervention trials and other studies of screening decisions and
decision aids, finding 2,110 unique citations (most with ab-
stracts) that we reduced to 104 full-text articles; 36 studies
met inclusion criteria (prostate = 20, colorectal = 9, breast = 6,
cervical = 1). Two independent coders abstracted data on
study characteristics, constructs, and measures. Our findings
revealed that most studies measured screening (or intention)
and knowledge; fewer measured recommended IDM-related
constructs and none measured all outcomes proposed for evalu-
ating IDM interventions. Validity and reliability of measures re-
ceived inadequate attention in study reports, and conceptual
overlap exists among measures. Few IDM measures have been
developed/carefully adapted from treatment measures and test-
ed for cancer screening or in diverse populations. We rec-
ommend that new and in-progress studies emphasize outcomes
beyond knowledge—participation in decision making accord-
ing to personal preference, satisfaction with the process, and
consistency between decisions and values. Also needed is
better use of theory to guide conceptualization and operation-
alization of measures, greater attention to reliability and valid-
ity (particularly in diverse populations), more thorough report-
ing of sources and operating characteristics of measures, and
increased emphasis and resources focused on these issues by
funders, researchers, and journal editors.

(Ann Behav Med 2006, 32(3):188-201)

INTRODUCTION

There are growing efforts to use informed decision-making
processes to help patients make decisions about cancer screening,
as well as increased desire on the part of patients to be involved
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in decision making (1,2). Screening tests for breast, cervical,
colorectal, and prostate cancer are widely used and, depending on
available test options and the strength of the evidence at a particu-
lar point in time, can present differing types of decisions that
could benefit from patient IDM. IDM is generally defined as the
process that patients go through to make a decision about engag-
ing in a medical or health-related procedure or activity consider-
ing benefits, harms, risks, health improvements, the match be-
tween these properties and personal values and preferences, and
understanding the uncertainty and limitations of the procedures.
Patients then often undergo a process of shared decision making
with a provider to make a final decision (3).

Decision aids are designed to help people make specific and
deliberative choices among options by providing (at a mini-
mum) information on the options and outcomes relevant to their
health status (4,5). Recent reviews (3—6) have documented the
effects of these interventions on multiple potential intermediate
and more distal outcomes of decision-making processes for
treatment and screening. In their review for the U.S. Community
Preventive Services Task Force, Briss and associates concluded
that the evidence for using decision aids to improve patients’ de-
cision processes in cancer screening decisions was insufficient
to recommend current use (3). Specific recommendations in-
cluded standardization of outcome measures for decision-mak-
ing studies and further research and conceptualization of the de-
cision-making process in diverse groups.

We present here the results of a systematic review of mea-
sures used to evaluate decision tools and to understand screen-
ing decisions. For this review, we drew on the definition of
IDM adopted by the U.S. Community Preventive Services
Task Force (3), in collaboration with a workgroup from the
U.S. [Clinical] Preventive Services Task Force, which focused
on shared decision making, as a subset of IDM (7). This work
benefited from previous work by investigators and theorists
who have done much to define the field (4,8—11). The defini-
tion and constructs suggested in the analytic framework pro-
posed by Briss and associates (3) guided our selection of mea-
sures to evaluate.

Having relevant, high-quality measures for the outcomes
and processes of IDM is a critical step to improving our un-
derstanding of the findings of new cancer screening studies.
Pioneering work by the investigators who were represented in
reports identified in the course of our literature search pro-
vides an opportunity to assess the state of measures currently
used and to consider next steps to strengthen them. Our aims
for this review, therefore, are to (a) describe the measures
used in studies of IDM for cancer screening, including avail-
able information about their characteristics and performance;
(b) determine the extent to which the constructs that have
been measured represent the definition of IDM adopted in the
U.S. Community Preventive Services Task Force review; and
(c) draw on the expertise of five Centers for Disease Control
and Prevention and the National Cancer Institute—funded
Cancer Prevention and Control Research Networks repre-
sented by the authors to provide recommendations to improve
the measurement of IDM constructs in the next generation of
studies.
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METHOD
Relevant Constructs

The definition of IDM in the U.S. Community Preventive
Services Task Force (The Task Force) review provided an a pri-
ori organization of constructs to focus our review (Table 1).
Measures found in the studies included in this review were cate-
gorized by these constructs using the language of the authors of
the primary studies and judgment by the authors of this review.

Eligibility Criteria for Primary Studies

The Task Force review’s eligibility criteria were a reference
point for our eligibility criteria. These were (a) English lan-
guage, (b) primary study rather than a guideline or review, (c)
took place in a developed country, (d) provided information on
one or more outcomes related to the analytic framework, (e) met
the Task Force review team’s definition of the intervention, and
(f) compared an exposed group with a group not exposed (com-
parisons could be in concurrent or in the same group over a pe-
riod of time (3). We adopted Criteria a to d and included all 13
intervention trials from the Task Force review. Because we
wanted to capture information about constructs and measures of
proximal and distal outcomes of IDM and not the efficacy or ef-
fectiveness of IDM interventions, we broadened Criteria e and f
to include one group pretest—posttest trials, baseline measures
from intervention trials (when trial results were not available),
other cross-sectional surveys, and qualitative studies for inter-
vention development. Finally, eligible studies were focused
on decision making for first-line cancer screening (prostate,
colorectal, breast, or cervical cancer), including testing for hu-
man papillomavirus (HPV). Based on the results of the earlier
literature search for the Task Force review, we anticipated that
the focus on decision making would reduce the likelihood of
capturing studies of breast, cervical, and colorectal cancer
screening interventions or studies of screening predictors—
studies in which persuasion rather than decision making was the
chief objective.

Search Strategies

The literature search was conducted on three electronic data-
bases (PubMed, CINAHL, and PsycINFO) by a health sciences
research librarian in October 2005. The search was an adaptation
and expansion of the search strategy used in the Task Force review
(3) (search terms from Peter Briss, personal communication to
Mullen, October 17,2005). PubMed (NCBI) was searched using
Medical Subject Headings (MeSH) and text words with three sets
of search terms (Cancer/Examinations, Decision Making, and
Screening). No publication date limits were set; PubMed in-
cludes citations dating back to 1950. The PubMed search was
then adapted for CINAHL (EBSCO), dating back to 1982, and
PsycINFO (WebSPIRS), dating back to 1887, using each data-
base’s unique thesaurus of subject headings. (The complete
search strategy is available on http://www. cpcrn.org.) The num-
ber of citations (k) from PubMed (k= 1785), CINAHL (k=571),
and PsycINFO (k=280), respectively, were downloaded to a bib-
liographic software database from which duplicate citations (k =
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TABLE 1

Annals of Behavioral Medicine

Citations by IDM Definition, Construct, Cancer Site, and Study Type

Cancer Site
Definition: IDM Occurs When
an Individual ... Construct Prostate? Colorectal® Breast-d
Understands the test, the condition, Knowledge Trials: (12-24) Trials: (26-30) Trials: (31,32)

personal risks, uncertainties

Considers preferences

Participates in decision at a
personally desirable level

Makes a decision consistent
with values

Perceived threat, worry
Perceived risk,
susceptibility

Perceived severity/
seriousness
Decisional balance

Perceived benefits

Perceived barriers

Attitude re: the
test/screening

Role preference

Utilities, values

Treatment preference (if
diagnosed)
Decisional self-efficacy

Discussion with clinician
(intention)

Discussion with clinician,
role performance

Test preference

Screening (intention)
Screening
Satisfaction with the

decision
Decisional conflict

Other: (25)
Trials: (23,34)
Trials: (18,19,35)
Other: (36)

Trials: (18,35)
Other: (36)
Trials: (18,19)

Trials: (19,35)
Other: (36)
Trial: (35)

Trials: (16-18,34)
Others: (19,41)
Trial: (35)

Others: (43,44)
Trials: (12,13,17,22)

Trials: (16-19)
Other: (36)
Trial: (15)

Trials: (15,20,22,34)

Trials: (12-14,17,18,
20,21,23,24,35,41)
Trials: (12,13,16,17,20—

22,34)
Others: (25,36)
Trial: (21)

Trials: (18,19,34)

Other: (23)
Other: (37)

Other: (37)
Trial: (30)
Others: (37,39)
Others: (37,39)
Other: (37)

Trial: (29)
Others: (37,39)

Trial: (27)

Trials: (29,45)
Other: (37)

Trials: (30,46)
Trials: (26,27,30,45)

Trials: (26-29,45)
Other: (37)

Trial: (29)

Other:(33)

Trial: (32)
Other: (38)

Other: (38)
Trials: (31,32)
Other: (33)
Trial: (32)
Others: (38,40)
Others: (33)
Other: (40)

Others: (33,38,40,42)

Other: (33)

Other: (33)

Trial: (32)
Others: (40,47)

Other: (40)

Note. IDM = informed decision making; Others = cross-sectional surveys, the prospective cohort study, qualitative studies.
aTrials, k = 16; Others, k= 5. "Trials, k= 7; Others, k = 2. “Trials, k = 2; Others, k=4 + 1. 9The cervical cancer study has been included in this column: (38).

340)and articles clearly off topic (k=286), such as those about ge-
netic screening, were removed.

Review of Citations

Review and selection of potentially relevant articles used a
stepwise process. First, the list of potentially eligible citations
and abstracts was divided among the authors who independently
selected articles for full-text review. Selection by any author led
to retrieval of the full-text article. Second, every full-text article
was reviewed independently by two authors with discrepancies
resolved by discussion and consensus of the whole group. Last,
the initial list of potentially eligible citations and the final set of

eligible articles was compared with the Task Force review (3) to
ensure that our search captured relevant articles.

Coding

Selected studies were read and coded by one of the authors,
using a uniform coding form, and read by a second author who
independently checked the code sheet. Discrepancies were re-
solved by discussion and consensus. Studies were coded for
standard characteristics including study design, intervention,
sample, setting, screening test, constructs measured, specific in-
formation about the measures, their role in analyses, and indica-
tions of their reliability and validity. In keeping with our aims,
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the primary emphasis was on psychosocial and behavioral con-
structs relevant to IDM (Table 1).

Methods of Analysis

Measure-specific information from the primary studies was
entered into evidence tables for each relevant construct (tables
available from Mullen). For the knowledge construct, an addi-
tional table was created to display domains by cancer site (table
available from Mullen). Counts, examples, and general descrip-
tions were then generated from the tables. Standards of compar-
ison used to interpret the results in the Discussion section in-
cluded the Task Force review’s logic model, specifically cited
definitions and commentaries from experts on decision making,
and generally accepted measurement practice (48-50).

RESULTS
Studies Identified

A comparison of the 2,010 potentially relevant citations
from our search with citations from the Task Force review con-
firmed that the new search had found all of the target studies and
citations except one—a breast cancer screening decision study
that did not have any variation of the term screen(ing) in the title
or abstract and was not indexed to the MeSH term mass screen-
ing (32). We added this citation so that all studies identified by
Briss and associates (3) were included in our database. After the
initial review of 1,709 citations with abstracts and 301 citations
with titles only, we retained 104 (5.2%). Review of the full texts
of these citations identified 37 studies that met our inclusion cri-
teria. One study reporting an analysis from the Health Informa-
tion National Trends Survey (51) was excluded because no IDM
construct other than screening was reported. Thus, the final
number of studies was 36. To avoid confusion in the case of a
single article that contained reports of two different studies, we
assigned each its own citation (12,13). Primary citations for the
included studies appear in Table 1. Secondary citations, for ex-
ample, the report of an early follow-up, are listed on the evi-
dence table describing study design, sample, interventions, and
other study characteristics available on http://www.cpcrn.org
(32,52-56).

More than half of the studies (k = 20/36) were about pros-
tate cancer screening, the cancer site with inconclusive evidence
for screening and where the decision about whether to be
screened has been the main focus of IDM research in cancer
screening (Table 1). The next largest group, colorectal cancer
(CRC) screening (k=9/36), has the requisite evidence of the im-
pact of screening on mortality but presents many patients with
the decision of which test to have. Although screening mam-
mography for women ages 40 to 50 at normal risk for breast can-
cer has been viewed by some expert groups as appropriate for
IDM, few breast and cervical cancer screening studies have fo-
cused on IDM or decision making and thus, as expected, few of
these studies were identified by our search terms.

The majority of the studies (k = 25/36) were intervention
trials (Table 1). Prostate cancer studies typically focused on the
prostate-specific antigen (PSA) test; six also incorporated digi-
tal rectal examination. Of the CRC studies, most focused on fe-
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cal occult blood testing (FOBT), although three included flexible
sigmoidoscopy, and one of those also included colonoscopy. No
study included more than one cancer site. Most were conducted in
the United States; 6 were located in Canada or Australia. Publica-
tion dates ranged from 1993 through 2005, with 14 studies pub-
lished in 2004 or 2005. All were articles in peer-reviewed journals
except three dissertations that had not been published by the time
of our search (26,38,47). More than half of the intervention trials
used random assignment of individuals or clusters to intervention
and control groups. Eight other studies were cross-sectional sur-
veys in convenience samples; 2 others used semistructured inter-
views and qualitative analysis methods.

Overview of Constructs Measured

We identified and coded 150 measures of relevant IDM
constructs found in primary and secondary citations of the in-
cluded studies. Study citations for each construct by cancer site
and study type are shown in Table 1. (In cases of multiple mea-
sures of the same construct, the citation appears only once.)
Some measures were omitted because they could not be
matched with a single construct—two highly heterogeneous be-
lief scales (24,27), the item, “all men should be screened” (22),
and what information doctors should tell women about breast
cancer screening (40). We also excluded health locus of control
(19), urologic symptoms (19,20,34), quality of life (41), life sat-
isfaction (41), health information seeking (17,21,42), numeracy
(31), general satisfaction with doctor—patient communication
(28,40) and self-care practices (26), intention to talk to the fam-
ily about their being screened, and self-efficacy regarding this
discussion (27). After these exclusions, 131 measures remained.

Across cancer sites, the constructs measured most fre-
quently were screening, including intention regarding screening
(k=30/36) and knowledge (k =27/36), the most distal and most
proximal measures, respectively, in the conceptual framework
(Table 1). Next in order of frequency of measurement were (a)
role preference (k = 11); (b) cancer threat, including perceived
risk and/or severity (k = 10); (c) discussion of screening with the
clinician, including intention to discuss screening with the clini-
cian (k = 8); (d) decisional balance, including benefits or barriers
or both (k= 6); (e) self-efficacy (k = 6); and (f) decisional conflict
(k=15). Few studies measured other decision-making process or
outcome constructs, including values/utilities (k = 3), role perfor-
mance consistent with role preference (k = 1), or satisfaction with
the decision (k = 1) or decision-making process (k = 0).

Several differences across cancer sites in the relative fre-
quency of constructs measured reflect differences in the type of
decision being made. Only prostate cancer screening studies
measured treatment preference, and values/utilities, and deci-
sion self-efficacy (i.e., confidence in ability to make an in-
formed decision; Table 1). CRC studies were expected to in-
clude a measure of test preference (among test options), and
both of the CRC trials that included multiple tests did. No other
patterns were noted (Table 1).

The source of measures in the included studies was often
unclear. For about half of the constructs other than screening,
the description of the measure was either not accompanied by a
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citation (frequently) or the measure was described as created by
the authors (infrequently). For the other half, the description or
mention of the measure was accompanied by a citation, often
without an indication or description of adaptation of the mea-
sure associated with the citation. The range of adaptation and
specificity of the descriptions was very broad, as illustrated later
in this article.

Knowledge

Knowledge is widely identified in the IDM literature as a
critical component of IDM (12), particularly in commentaries
taking the perspective of informed consent (57). Knowledge
was measured in most of the trials (k = 22/25) and few of the
other studies (k = 2/10) (see Table 1). The typical analytic role
for knowledge in intervention trials was as an intermediate or
primary outcome, as it was in 13 trials that measured knowledge
at baseline and at a follow-up time soon after the interven-
tion (14-19,21,22,24,27,31,32,41) and in 5 trials that measured
knowledge at follow-up only (12,13,20,26,30). In the former
studies, knowledge was available as a potential covariate to use
in equating study arms; in the latter, however, the protocol had
the advantage of avoiding testing effects, an important matter
when the interval between measures is as brief as 2 weeks (58).
In one prostate cancer trial, self-reported knowledge was mea-
sured at baseline and follow-up (23). One CRC trial in which
knowledge was measured at baseline only reported the results as
a cross-sectional survey (56) and did not measure it again at the
12-month follow-up (28).

Diversity in the knowledge domains measured in the trials
appeared to have some relation to a cancer site. (Three studies
reported too little information to be included in the domain re-
view, including the study measuring self-reported knowledge
[23,28,29].) Six domains were measured exclusively in the pros-
tate cancer studies although not uniformly across prostate cancer
studies (a) the natural history of the cancer (12-17,19,20,22,24),
(b) treatment efficacy (12,13,16—18,20-22), (c) treatment side
effects (16-19,21,25), (d) expert disagreement about mass test-
ing (15,19,20,25), (e) physiology (14), and (f) confirmatory
tests (24). Expert recommendations about the essential knowl-
edge domains for prostate cancer screening have included a to d,
f, and risk factors (57,58), suggesting the need for more atten-
tion to underrepresented domains, in particular, controversy
about screening. Accuracy of screening tests was measured for
prostate cancer (12,13,16-22,24), CRC (26,27), and breast can-
cer (10,31). Risk factors and epidemiology also were measured
across cancer site (19-21,24,26,27), as was the domain, screen-
ing tests, and guidelines (12-14,24,26,27).

The number of items used in the knowledge measures
ranged from a single item (the positive predictive value of
FOBT) (30) to a 25-item scale (26), with a mode of 10 items.
Scores for subscales and scales were typically based on the sum
of correct answers, although in a few cases investigators as-
sessed the impact of the intervention on individual items. The
reported response options varied—true—false items only, with
and without a “not sure” option (18,20,25,26,28,29); multiple
choice only (10,12,13,16,17,21,30,31,33); 3-point agreement
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options (27); and mixed response formats (19,52); five studies
that measured knowledge omitted information about response
options (7,14,22,24,41).

Several study reports provided information about mea-
sure development, including identification of candidate items,
pretesting, and refinement of scales (19,25-28,41). Methods re-
ported for establishing content validity were asking experts
what patients ought to know before being tested (19,21,25,41)
and deriving the items from the content of the intervention (14).
The range of domains even within cancer site, suggest content
validity is in need of more attention (58).

Indicators of reliability were reported infrequently. Eight of
the 22 studies with multi-item knowledge measures reported
consistency reliability (Cronbach’s alpha) ranging from .63 to
.92. Two study reports described stability reliability (test—retest)
(25,41), and one, split-half reliability (20).

Extensive developmental work and testing of a knowledge
measure for use in the Prostate Cancer Screening Education
Study trial (20) provides a template for developing and testing
measures through steps that occurred before the trial and steps
that were incorporated into collection and analysis of baseline
data. Developers focused on item difficulty, item discrimina-
tion, reliability (split-half reliability), and validity (content, con-
struct, and criterion validity) (58), and they suggested an agenda
for improving measurement, including testing in more racial
and ethnically diverse samples, especially African Americans,
and testing across different modes of administration.

Perceived Threat

This construct, most often identified as a component of the
Health Belief Model (HBM) (59,60) and the larger class of
value expectancy models, was measured as a general construct
in three studies, and the closely related constructs, perceived
risk or susceptibility and perceived severity, was measured in
seven additional studies (see later). None of the studies assess-
ing cancer threat explicitly referred to a theory or model. One
trial used a single item, “concern about prostate cancer” (7); an-
other, a qualitative interview study, identified “fear of cancer,” a
concept appearing to reflect a combination of perceived risk and
seriousness (39). The construct as measured in these two studies
seemed to reflect a combination of perceived risk and serious-
ness of cancer. In the third study, a prostate cancer screening
trial, Davison and associates (34) assessed state anxiety as an in-
termediate outcome of their intervention, using the 20-item
State Anxiety Inventory (61), a scale with well-established psy-
chometric properties. State anxiety is often measured in studies
of decision aids for treatment (5). Although state anxiety is simi-
lar to “cancer worry,” that construct has some overlap with per-
ceived threat. Furthermore, no cancer-specific measure of worry
was included in this study. The heterogeneity of these three mea-
sures provides an example of conceptual and operational incon-
sistencies reported in two recent reviews (62,63).

Perceived risk of having cancer, susceptibility. Perceived
susceptibility of developing cancer was assessed specifically in
four trials and three other studies across cancer sites (Table 1).
In three studies in which perceived risk was measured explicitly
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as an HBM construct (35,38) or a Protection Motivation Theory
construct (36), one of which used a single item (35), all reported
adapting an existing six-item HBM construct measure that had
been developed for breast cancer screening (64,65). Across the
studies with measures of perceived susceptibility, measures
were similar in that their referent was the specific type of cancer,
and risk was estimated in terms of personal risk or “people like
me.” The measures varied in number of items (range = 1-6), an-
alytic role (covariate or intermediate outcome), type of risk (ab-
solute or comparative), and time frame (next 10 years, lifetime,
or not defined). Little information about reliability and validity
was presented other than Cronbach’s alpha for the four- and
six-item measures that had explicitly drawn on the extant HBM
breast cancer measures.

Rimer (66) compared the accuracy of study participants’
perceived absolute 10-year risk of breast cancer with their risk
as assessed by the Gail model. Gattellari and associates (18)
compared perceived risk with estimated lifetime incidence of
prostate cancer. The results of their comparisons, which could
be viewed as an indicator of knowledge or risk perception, illus-
trates the conceptual overlap between knowledge and percep-
tions. This measure is similar to what O’ Connor called “realistic
expectations,” the accuracy of perceived uncertainty or risk (67).

Perceived severity of cancer or seriousness of having the
disease. All four studies that measured this construct also mea-
sured perceived risk (Table 1). The measures of this construct
for a particular study were very similar to that study’s measure
of perceived risk.

Decisional Balance

Studies measuring this construct, originally developed by
Janis and Mann (68), based their measures on the extensive de-
velopmental work and testing by Rakowski and associates on a
measure for mammography screening (69,70), extended to the
Pap testing (71). Two of the studies were of breast cancer
(10,33), and two were of prostate cancer screening (18,19). The
adaptation process was not described in the latter studies, al-
though they did report data on the characteristics of the adapted
measure. Measures included 2 to 16 items as cons and 3 to 10
pros, all with 5-point Likert scales (strongly agree to strongly
disagree). The convention for scoring a decisional balance mea-
sure is to subtract cons from pros (based on standardized 7-test
scores) to create a net score. For breast cancer screening, a posi-
tive score is desirable, indicating that the net balance of pros and
cons favors screening. For prostate cancer, however, a positive
net balance would not be considered “good” or “bad” in and of
itself. The issue would be its consistency with the screening de-
cision. Other indicators that a decision was consistent with val-
ues might be more appropriate for such a comparison, for exam-
ple, direct measures of utilities and values, discussed later.

Perceived benefits and barriers of screening. Four studies
measured both of these constructs, and five measured benefits
only (Table 1). As with perceived risk and susceptibility, two
studies explicitly described benefits and barriers as HBM con-
structs (35,38), and a third study described them as Protection
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Motivation Theory. Again, these studies as well as several others
that did not mention a theory or model nevertheless all cited the
same source of (HMB) measures (64,65). Another study used an
eight-item response efficacy measure (36). The remaining stud-
ies used either single general items (e.g., “How convinced are
you of the benefits of screening?”) (19) or a single topics item
(e.g., “Being screened gives a feeling of control over health”)
(10). Benefits and barriers measures were combined in this sec-
tion to suggest their potential for combination as a net balance,
as they were intended to be used by HBM originators (59). The
few studies that isolated a prominent issue regarding a particular
test (e.g., the mortality reduction item from a CRC trial) (30)
could be used across cancer screening types. The Cronbach’s al-
pha values reported for the multi-item scales were .91 (19) and
.81 (36), respectively.

General Attitude Toward a Test or Screening

Two of the studies with measures of general attitudes used
single items to indicate a general leaning for or against, for ex-
ample, “The benefits of FOBT outweigh the discomfort” (37)
(Table 1). A second measure in the same CRC screening trial in-
cluded seven items representing negative attitudes toward CRC
tests. The third study took a direction that is consistent with the
current emphasis on rescreening and tapped the respondent’s at-
titude toward her most recent screening mammogram (40).
Using the same stem, “For me having the screening test [a
mammogram] was” with four dimensions, each with a 5-point
Likert response scale, beneficial-harmful, very important—very
unimportant, very bad thing—very good thing, and very pleas-
ant—very unpleasant (Cronbach’s o0 = .91).

Role Preference

The terms decision-making involvement, role preferences,
and decision preferences were used interchangeably in this
group of studies. The essence of a widely cited definition is the
extent to which the individual wants to make (or has made) a de-
cision about a screening test by himself or herself, or to have
someone else (usually the doctor) make the decision. Most stud-
ies treated this as a unidimensional ordinal construct, on a con-
tinuum ranging from active (making the decision oneself) to
collaborative (with the provider) to passive (provider makes
decision).

Most of the studies reviewed reported that their measures
were based on Degner’s Control Preferences Scale (72-74).
Some investigators referred to Degner’s 1997 publication about
women'’s treatment preferences for breast cancer (73), implying
that this presented evidence of reliability and validity. Degner’s
work has used a multistep card sort technique, however, that was
used in only one of the studies in this review (41). Other studies
reviewed measured role preference with a single item where re-
spondents were asked to choose a label on a 5-point scale that
best represented their desired role. Also, Degner’s research had
focused on the preferred role in making treatment decisions as a
more stable decision-making “style.” Although Frosch and as-
sociates (16,17) and several other investigators’ measures also
referred to “medical treatment decisions,” in most of the re-
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viewed studies, the referent was changed to screening for the
particular cancer site of interest.

Thus, whether role preference is appropriately measured is
confused by this difference between the measure-as-used in
most screening studies and the construct the original measure
was designed to represent. If role preference is not a relatively
stable “style,” then comparing a pretest role preference measure
against postintervention role performance is inappropriate. On
the other hand, measuring role preference and role performance
at the same follow-up time could cause the respondent to adjust
the answer on whichever was the second question to be more
consistent with the first (75). Results from several intervention
trials have indicated that desire for participation in decision
making is increased after intervention (e.g., 16,34). The authors
of the former study had measured role preference using a more
general question with treatment as the referent, that is, tapping
the “more stable” preference.

In addition, qualitative studies, and studies with a qualita-
tive component measuring women’s preference for decision
making about medical testing (47,76), suggested that the “role
label” approach is simplistic, and investigators should also al-
low for the possibility that people other than the clinician might
play a role in the decision (e.g., spouse) and that preferences
could differ with the decision and the factors that were relevant
to the decision.

The reviewed studies reported scant information about their
measure’s psychometric properties. The opportunity to test dis-
criminate or concurrent validity within the data collected for the
trial or survey did not appear to have been recognized. A sce-
nario approach to measuring role preference, scenario measures
of a physician’s responsibility for decision making about pros-
tate cancer screening, was also used (19). Original sources for
this approach include Deber and associates’ preference-for-in-
volvement scenarios (77) and the scenario section of the Auton-
omy Preference Index (78).

Utilities, Values

Utilities, or the personal importance placed on the potential
benefits or risks of a given course of action, have been measured
in three prostate cancer screening studies. In the intervention
trial, a “risk—benefit trade-off”” was assessed as a potential medi-
ating factor. Two mechanisms have been used to measure utili-
ties in studies of cancer screening decision making. Volk’s team
(43,44) employed a “time trade-off” method, which measures
the importance or “utility” a respondent places on a period of
perfect health, in comparison to a period of ill health. “The ob-
jective is to determine the point at which the subject is indiffer-
ent about the choice between life with a given adverse health
state or a shorter period in perfect health” (43, p. 73). For exam-
ple, a respondent may be asked to compare a scenario where he
would live for a number of years with one of the potential short-
or long-term effects of prostate cancer treatment (e.g., impo-
tence, incontinence) versus a shorter number of years in perfect
health. The questioning continues until the point of indifference
is discovered. Ultilities are typically scored from 0.0 (death) to
1.0 (perfect health).
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A similar method was used (35) to assess a man’s willing-
ness to accept a particular probability of risk associated with
treatment, given uncertain treatment benefits and potential com-
plications. This study used one item to assess the risk—benefit
trade-off. In a variant on the time trade-off method, participants
were asked to rate various potential treatment complications on
a continuum (or “feeling thermometer”), again with O represent-
ing the worst possible state (death) and 100 representing the best
possible state (perfect health) (44). Inherent in both of these
forms of measurement is the view that quality versus quantity of
life are the values most relevant to decision making.

Treatment Preference

Four prostate cancer screening trials measured patients’
treatment preferences were they to be diagnosed with prostate
cancer—surgery, radiation therapy, or watchful waiting (Table
1). This particular preference plays a unique role in decisions
about prostate cancer screening tests, with a preference for
watchful waiting thought to be consistent with deciding not to
be screened, and a preference for surgery consistent with decid-
ing to be screened. In at least two of the studies, treatment pref-
erence watchful waiting (vs. surgery, radiation) was an interme-
diate outcome; no analysis was presented that tested the link
between watchful waiting and not being screened (12,13).

Decisional Self-Efficacy

Measures used in the six studies reporting the decisional
self-efficacy construct were either very general single items (k =
4) or 3 to 4 specific items. Two prostate cancer screening trials
(18,19) measured men’s confidence in their ability to make a de-
cision about PSA testing, using a single item, “I feel I can make
an informed choice about having a PSA blood test,” from the Ef-
fective Decision-Making subscale of the Decisional Conflict
Scale (79,80). Another pair of prostate cancer screening trials,
assessed “confidence in my PSA decision,” as an intermediate
outcome, using a 10-point Likert scale (16,17) and also cited
O’Connor (80). The two remaining studies measured other as-
pects of testing-related self-confidence—confidence in one’s
ability to complete the testing (27,36) once a decision has been
made, for example, following the instructions for FOBT (e.g.,
overcoming personal and cultural barriers to handling feces).
None of the studies used the 11-item Decisional Self-Efficacy
Scale, which does include the latter aspects of decision making
(79,81).

Discussion of Screening with a Clinician
(Intention) and Role Performance

Patient—provider communication, typically self-reported
discussion about the test or the type of cancer, was measured in
seven studies, one of which also measured intention as a second-
ary outcome if discussion had not occurred by the time of the
follow-up measures (15) (Table 1). In one of these studies, phy-
sicians were asked their opinion about the role taken by the pa-
tient, and patient—physician reports were correlated (12 = .47).
Intention alone was measured in one other study (Table 1). With
the exception of the CRC study for which the development and
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fielding of baseline measures were published separately (56)
from the trial results (28,56), no information about psycho-
metric characteristics or source of the measure was reported.
Katz and associates reported that the construct had been an im-
portant theme in focus groups, reduced the original five items to
a three-item subscale that was used in the analysis, and had ac-
ceptable internal consistency (56).

In the studies in which the discussion measure was speci-
fied as role performance, with measures adapted from the role
preference items, one trial did not compare role preference (pre-
test) and role performance (34). The other trial did make this
comparison, calling the combined variable “role congruence”
(29,34), and the third study, a survey, compared role preference
and role performance (“usual” decision making about CRC
screening) (37). Degner’s report on breast cancer patients’ role
preference for treatment decisions (73) provides a model for
comparing role preference and self-reported performance; she
and her associates called the areas of congruence “role congru-
ent with preferences.”

Test Preference

Two studies examined patients’ choice of which CRC tests
to have after receiving information about their options (Table 1).
The questions, developed by the authors, were not accompanied
by information about any psychometric properties. Another use
of test preference has been as a baseline indicator of the extent to
which the patients enter the study already having made up their
minds: In a hormone replacement therapy decision aid trial, the
analytic role of this variable was as a moderator of outcomes—
those with “polarized preferences” did not change their minds,
although they were better informed (67).

Screening (Intention Regarding Screening)

Most studies in this review measured screening or inten-
tion as a proxy for screening (Table 1). Screening was usually
considered a primary study outcome. In 10 intervention trials,
screening was recorded or obtained from clinical records, lab-
oratory slips, or other objective means. In the other trials,
screening was assessed by self-report (10,21,28,34). Not sur-
prisingly, the screening measure in the surveys was self-report.
Eight studies used intention, stage of change, and interest in
having a test or chances that they would have a test at a spe-
cific time in the future as a proxy for screening. The studies
that used self-reported measures of screening reported little in-
formation about a developmental process, use of existing in-
struments, or psychometric information. Two studies (34,51)
used measures that had been developed for another project.
The self-reported screening measures were, in general, a com-
bination of the responses of one to three branching with
yes—no response formats asking if the participant had had a
screening test, and if yes, the timing of that test. As for the
measures of screening intention, only a few of the authors
used measures that had been previously developed (18,33);
one provided any psychometric information (33). In general,
the intention measures consisted of a single item (on a 4- or
5-point scale), asking participants (a) how likely it is that they
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would have the test, (b) whether they were planning to have
the test, or (c) the chances of having the test in the future, usu-
ally 12 months hence. None of the studies reviewed mentioned
using a source of intention measures, such as Ajzen (82).

Satisfaction with the Decision
and With the Decision-Making Process

Satisfaction with the decision, assessed in one study, was a
primary outcome at the 12-month follow-up after a PSA deci-
sion aid intervention (Table 1). The measure was based on one
developed to measure satisfaction with treatment decisions (83),
with 6 items that assess adequacy of information, consistency of
the decision with personal values, belief in ability to carry out
the decision, opportunities for sufficient input into the decision,
and whether the overall decision was satisfactory. Evidence
for construct validity came from correlational analyses that have
demonstrated statistically significant and expected relation-
ships with the Decisional Conflict Scale and subscales (83,84).
Two problems with the Satisfaction with the Decision scale for
screening decisions have been recognized and may have re-
duced enthusiasm for its use. The first is the relevance of this
construct to an easily reversed decision, in contrast to treatment
decisions, a point that has been discussed among researchers
conducting studies of shared and IDM (R. Volk, personal com-
munication to Mullen, March 26, 2006). The second problem is
that measures of this construct, including three studies that used
other satisfaction scales, have not registered between-group
posttest differences as summarized in the Cochrane cancer deci-
sion aid review (5). Satisfaction with the decision-making pro-
cess, however, has been endorsed as a relevant construct for
screening decisions, and at least one 12-item scale is available
(85) and was used in two studies included in the Cochrane
review.

Decisional Conflict

“Decisional conflict is a state of uncertainty about the
course of action taken” (83,86, p. 25) and is based conceptually
in the work of Janis and Mann (68). Five studies (Table 1) mea-
sured this construct using either all or most of O’Connor’s Deci-
sion Conflict Scale (86). The Decision Conflict Scale has 16
Likert-type items and three subscales: Uncertainty, Effective
Decision Making, and Factors Contributing to Uncertainty.
Three studies used only two subscales and omitted the Effective
Decision Making subscale, apparently because they were not
collecting these data after a decision was made or they were us-
ing the item as decisional self-efficacy (see earlier). The items
in the scale include items that are clearly overlapping with—or
perhaps more correctly, identical to—Decisional Self-Effi-
cacy, the Satisfaction with Decision scale, and Satisfaction
with the Decision Making Process. The measure has good face
validity (75,87,88), well-established psychometrics—high in-
ternal consistency (0.78 to 0.92) and test-retest reliability
(0.81)—and reasonable discriminant validity (86). Three of
the reports in our review reported psychometric data for their
studies, with similarly good reliability findings; the others re-
ferred to O’Connor’s work.
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DISCUSSION

These studies represent the recent considerations in mea-
suring outcomes and other relevant constructs for studies of de-
cision making. Our findings reveal both strengths and gaps in
the constructs and measures that have been used in these studies
on which we base several recommendations for strengthening
future IDM studies.

Our point of reference, the Task Force Review by Briss and
colleagues (3) who had drawn on the conceptualization, re-
search, and practice of shared and IMD then available to suggest
three primary outcomes for IDM studies for cancer screening (a)
knowledge, (b) participation in decision making at a personally
desirable level, and (c) consistency between the decision and in-
dividual preferences or values. None of the first generation IDM
studies addressed all three outcomes. By far, the most attention
has been focused on the impact of IDM interventions on im-
provements in knowledge. Some domains are in need of more
representation in knowledge measures, for example, disagree-
ment among experts whether men should be screened for pros-
tate cancer. Two other weaknesses in knowledge measures in-
cluded the use of a measure at pretest and posttest with no more
than 2 weeks between them, possibly creating a testing effect;
and analyses that treated individual items separately. On the
other hand, careful developmental work on a knowledge scale
during the planning phase of a randomized trial has yielded both
a useful measure for prostate cancer screening and a model for
measure development and testing (58).

Screening, intention regarding screening, or both also were
measured frequently and in relatively consistent ways, often by
objective indicators in the trials. Intention measures could bene-
fit from standardization informed by reference to recommend-
ed time frames and wording (82,89). Screening, a desirable
outcome for cervical, breast, and colorectal cancer, may have
served as a marker for decisions having been made in the case of
prostate cancer, but alone it does not signify an “informed” or
“shared” decision. Authors did not typically describe their per-
spective on the measure, although in some instances, when
screening was measured, the author described knowledge as the
primary outcome. Further clarification of the role of this vari-
able would be useful.

Although many studies assessed the respondent’s preferred
role in decision making, few reports of patient—provider discus-
sion of screening were framed in parallel to role preference.
Only one of these studies reported the relationship between pre-
ferred and actual role, which is necessary to fully assess the ex-
tent to which an individual participated in the decision at a level
personally desired. Problems with the conceptualization and
measurement of role preference discussed here need to be re-
solved first, however. More emphasis on measures of satisfac-
tion with the decision-making process would be appropriate;
none of the studies in this review reported using a measure for
this construct, however.

Measurement of the consistency between personal values
and a screening decision was even rarer in the studies that were
reviewed. For circumstances in which there is considerable un-
certainty about the potential benefits of an action (e.g., PSA test-
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ing), personal values are a particularly important reference point
for decision making. The inclusion of values as a component of
IDM reflects a shift away from paternalistic models of decision
making; if there is no “right” action, the decision should reflect
what is most important to the decision maker. Assuming ade-
quate knowledge of the risks, limitations, and potential benefits
of screening, the consistency between an individual’s personal
values and a decision may be seen as an indicator of the quality
of decision making (3). It is assumed that a “high-quality” deci-
sion will increase patient satisfaction, adherence to the chosen
course of action, and acceptance of the ultimate consequences
of that action (as a high-quality decision may still result in clini-
cally “poor” outcomes). Perhaps the relative lack of attention to
values in the existing literature is that, in practicality, it is diffi-
cult to elucidate the specific values (other than quantity or qual-
ity of life) that are relevant to each decision, and it is also diffi-
cult to communicate them to study participants in a way that is
accessible and relevant.

Utility assessment is one method, but it requires a level of
numeracy that may not be reasonable to expect from all audi-
ences. O’Connor and associates (67) proposed an alternative
method to assess values relevant to decision making. In her stud-
ies, which are not among the studies reviewed here, participants
engage in values clarification exercises, which involve consider-
ation of the advantages and disadvantages of a particular course
of action, and subsequent ranking or weighting of the impor-
tance of each. This approach is consistent with the foundation
of much of O’Connor’s work in Janis and Mann’s theory of de-
cision making, and contemporary use of decisional balance
measures now associated with other models, for example, the
Transtheoretical Model of Behavior Change (69,90).

In many cases, the psychometric properties of the instru-
ments used to measure these constructs were either not reported
or nonexistent. The most frequently reported characteristic of
measurement instruments was internal reliability coefficients,
followed by test—retest reliability as a distant second. We looked
for “ceiling effects,” based on reported scores and measures of
variance. We did not identify this problem in the samples repre-
sented in the included studies, although it could occur in other
samples and should be considered in pretesting. One study
where a skewed distribution may have explained the failure to
find an effect inexplicably omitted the measure from the discus-
sion where this possibility would have become part of the acces-
sible knowledge base (21).

Validity of measures also was reported infrequently. Con-
tent validity, established by expert review, was reported for
some measures, typically constructs associated with the HBM
and knowledge measures. Construct validity, criterion validity,
and discriminant validity also were reported for a few well es-
tablished measures. Authors did cite prior work on instrument
development and testing—citing the psychometric properties of
the instruments in secondary references. It was unusual to find a
comment on the extent to which those psychometric properties
might have been affected by use in settings, populations, or deci-
sion-making contexts that differed substantially from those in
which the instrument was initially developed and tested or to
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find evidence of retesting the properties of the adapted measure
in our study. Data on interitem correlation, Cronbach’s alpha,
were sometimes reported, but authors rarely provided other evi-
dence of validity that might have been available in their data,
such as information about the correlation among measures.

The problem of conceptual overlap of measures is also evi-
dent from this review. Some of the instruments used to measure
IDM constructs contain items that may be indistinguishable
to the respondent. For example, an item on the Decisional Con-
flict Scale (69,79,86,86) asks respondents if they feel confident
and “can handle unwanted pressure from others in making my
choice” with responses on a S-point Likert scale. The Decision
Self-Efficacy Scale (79,81) contains a similar item asking re-
spondents to indicate extent to which they agree or disagree with
the statement, “IT am making this choice without pressure from
others.” There are similar problems with measures of other con-
structs. This conceptual overlap presents numerous difficulties,
including the analytic problem of collinearity and the practical is-
sue of respondent burden. We also need to consider the relevance
of decisional conflict to IDM interventions for cancer screening,
and the timing of such measures. If only the Uncertainty subscale
is employed, this is a little different from decision self-efficacy—
and most likely relevant to PSA testing. The concept of regret also
has received attention, and current thinking among social psy-
chologists is that “anticipatory regret” plays a role in behavioral
decision making only when it may influence decision making—
that is, when postdecisional regret is made salient to decision
makers before or when they make the decision (88).

Another issue that requires attention in the measurement of
IDM constructs is the importance of using measures that are ap-
propriate for the populations in which the intervention occurs.
There has been a call for the development of IDM interventions
for diverse populations, such as those who are non-White, older,
and medically underserved (3). Yet much of the existing work
on IDM interventions has been conducted among predomi-
nantly White samples with relatively high levels of education.
Given the importance of targeting interventions to underserved
audiences, more work is needed to develop measures that are -
appropriate for low literacy populations, as, for example, O’Con-
ner and associates have done for decisional self-efficacy (79).
More cross-cultural research is needed to better understand the
influence of culture on outcomes for IDM, so that appropriate
measures can be developed. For example, some cultures value
independence in decision making, whereas others consider re-
spect for authorities (i.e., the physician) paramount. Obviously,
this could affect the ways in which population subgroups re-
spond to IDM measures (e.g., role preference). Similarly, values
placed on potential outcomes are likely to vary by culture and
thus require further exploration and documentation.

Last, we recognize that new behavioral foci for cancer
screening IDM are emerging. With increasing attention to the
potential of widespread testing for HPV, studies of IDM for
HPYV testing will be increasingly important (91,92). Given the
key role of this type of study in public health policy, the research
can be most useful if it builds on past measurement studies and
follows the guidelines provided here.
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RECOMMENDATIONS

Development and use of validated measures to assess the
primary outcomes of IDM interventions is critical to advancing
the field of decision making in cancer screening. One step to-
ward this goal is greater use and application of theoretical
frameworks to the design of IDM studies. A minority of studies
included in this review cited a conceptual framework or theoret-
ical model(s) on which the intervention and evaluation were
based, as documented elsewhere in this issue (93).

Use of theoretical frameworks is important both for de-
veloping interventions and designing the evaluation. In terms of
intervention development, theory can suggest intervention strat-
egies and articulate the assumptions behind the choice of in-
tervention strategies and components. In planning evaluations,
theory can (a) pinpoint primary and secondary outcomes, (b)
identify potential mediating or moderating factors to assess, (c)
provide conceptual clarity, improve operational precision, (d)
determine timing of data collection, and (e) dictate analytic
strategies. This would help overcome the heterogeneous use of
variables in analysis observed in this review. The analytic frame-
work presented in the Task Force review (3) could serve as a
foundation. Moreover, we believe that studies of IDM could
benefit from a greater exploration of the theoretical and empiri-
cal work in other relevant fields, such as economics, decision
analysis, and clinical psychology as discussed in another article
in this issue (93).

More use of primary sources for measures, now increas-
ingly available on Web sites, in conjunction with a guide for
selecting measurement instruments such as one created by
DeVellis (50) would help investigators make clearer, more in-
formed choices about measures. For example, the DeVellis
guide, includes considerations such as feasibility of use with a
particular population, selection of multiple indicators of im-
portant concepts, and comments about pitfalls in interpreting
psychometric characteristics presented by other authors. Web
sites are particularly important sources, because users’ manuals
and other information that may not have been included in jour-
nal articles; journal articles and unpublished guides for using
measures; adaptations; and, most important, the instruments
themselves can all be posted. Several examples of Web sites
have been included in previous sections.

Studies in progress and completed studies can, as suggested
in our comments about missed opportunities to derive useful in-
formation about the performance and characteristics of mea-
sures, contribute to the information base on measures. Analyses
such as those used for the Prostate Cancer Screening Education
Study trial knowledge measure development paper (58) provide
useful ideas, as do resources such as the DeVellis guide (50).

Adherence to reporting guidelines and requirements such
as Consolidated Standards of Reporting Trials (CONSORT)
(94) and Transparent Reporting of Evaluations with Non-ran-
domized Designs (TREND) (95) would improve the clarity and
information provided on measures. Looking specifically at the
standards that pertain to measures in these guides, we see sev-
eral that would have improved our ability to identify characteris-
tics of measures—had they been followed more often. These in-
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clude (a) which of the multiple outcome measures is primary,
and which are secondary, (b) what methods were used to en-
hance the quality of measurements (e.g., multiple observations,
training of assessors), and (c) were those assessing the outcomes
blinded as to respondents’ group assignment? Implied in these
standards also is clear designation of the timing and method of
data collection for each measure. We urge the consistent use of
these guidelines as policy in all journals, because CONSORT, in
particular, has had an enormous impact on the completeness,
clarity, and consistent reporting of intervention trials in medical
journals, and their application in articles in this article made
coding far easier. Further reporting categories suggested here
are (a) the construct the measure was intended to represent; (b)
the role of the construct in the analytic framework of the study;
(c) a summary of information already known about the measure
and its likely generalizabiilty to this study—in particular, when
the wording of the measure has been changed, items removed,
and other adaptations have been made; (d) where the full mea-
sure can be found, if it is not reproduced in the publication; (e)
information about the measure’s performance in our study; and
(f) discussion of how measurement performance may have in-
fluenced study results.

Finally, this work can only be accomplished if its im-
portance is recognized by funding agencies, researchers, and
peer-reviewed journal editors and reviewers. Without the tools
for conducting rigorous evaluations, resources spent on large
evaluation studies are not yet a sound investment. However,
funding for methods development lags behind that of other re-
search. Continual improvement of data collection measures is
an important goal for all types of research but is particularly im-
portant at this stage of development in the field of IDM, where
the number of studies is likely to increase rapidly, given a grow-
ing desire on the part of patients for involvement in decision
making, increased access to screening tests with uncertain medi-
cal benefit (e.g., PSA), and a shift away from paternalistic mod-
els of care (3,7). Increased opportunities and infrastructure for
collaborations, such as the Cancer Prevention and Control Net-
work, helped to make this article possible and could be a model
for future work in this area.
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