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Abstract
Recent guidelines on cancer screening have given not only more screening options but also
conflicting recommendations. Thus, patients, with their clinicians’ support, must decide whether
to get screened or not, which modality to use, and how often to get screened. Decision aids could
potentially lead to better shared decision making regarding screening between the patient and the
clinician. We reviewed 73 decision aids on screening for breast, cervical, colorectal, and prostate
cancers. The goal of this review was to assess the effectiveness of such decision aids, examine
areas in need for more research, and determine how the decision aids can be currently applied in
the real world setting. Most studies used sound study design. Significant variation existed in
setting, theoretical framework, and measured outcomes. Just over a third of the decision aids
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included an explicit values clarification. Other than knowledge, little consistency was noted in
which patient attributes were measured as outcomes. Few studies actually measured shared
decision making. Little information was available on the feasibility and outcomes of integrating
decision aids into practice. We discuss the implications for future research, as well as what the
clinicians can do now to incorporate decision aids into their practice.
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Introduction
In recent years, screening strategies for many conditions have become increasingly complex.
Guidelines now recommend more options for cancer screening. Also, some guidelines have
conflicting recommendations. Thus, patients, with their clinicians’ support, must decide
whether to get screened or not, which modality to choose, and how often to get screened.
These considerations are foundational to informing patients’ preferences, and make these
decisions “preference-sensitive.” Decision aids could be an ideal tool to help the patients
understand their risks of getting a particular cancer, screening options available (including a
possible option of not getting screened), recommended screening time intervals, and their
own values and preferences for a particular option and outcome. Consequently, decision aids
have proliferated in recent years. They usually include information on the disease/condition
and the associated tests/treatments, probabilities of outcomes (benefits and harms) for each
test/treatment option, and some form of values clarification exercise to help the patients
determine which option would best match their values. They may also include guidance or
coaching in the process of decision making [1]. They are not meant to replace the discussion
between the patient and his/her clinician, but rather to complement it.

Cancer screening decisions are increasingly recognized as being preference-sensitive, due to
the increased recognition of harms from sequelae of screening, the need to tailor screening
recommendations to the patient’s risk, multiple options available in some screening tests,
and conflicting recommendations from the guidelines. The potential of harm from screening
was highlighted recently when the United States Preventive Services Task Force (USPSTF)
recommended against routine prostate cancer screening [2]. They made this
recommendation while other guidelines had similarly weighed the benefits and harms of
prostate cancer screening and instead of discouraging screening, stressed shared decision
making between the patient and the clinician to decide whether to get screened or not [3].
Other cancer screenings involve preference-sensitive decisions as well, such as colorectal
cancer screening, where options include stool blood test, flexible sigmoidoscopy,
colonoscopy, and other modalities [4, 5]. Even screening for cancers traditionally without
many options has become more complex, with some recent guidelines recommending shared
decision making between the patient and clinician to determine whether to get screened for
breast cancer or not for women between the ages 40 and 49 years [6], consideration of
magnetic resonance imaging for women with high risk of breast cancer [7], and options of
cytological testing every 3 years or cytological testing plus Human Papillomavirus testing
every 5 years to screen for cervical cancer [8]. The purpose of this review is to summarize
what is known about the effect of decision aids on cancer screening, and to explore areas
where more information is needed to fully understand the impact of decision aids on the
process and outcomes of shared decision making between the patient and the clinician.
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Methods
Screened Cancers

We focused our attention on cancers for which the national guidelines recommend screening
the general population [4–8]. Thus, we selected the decision aids for screening of cancers for
breast, cervical, and colon/rectum. In addition, we looked at genetic testing for women
considered to be at high risk for breast cancer, since it was felt to be an important option for
selected high-risk women desiring further screening evaluation for breast cancer. Finally, we
included prostate cancer screening in our search, since all guidelines except those by the
USPSTF recommend that at least a discussion occur between the patient and clinician to
decide whether screening for prostate cancer would be warranted in the particular patient [2,
3].

Study Identification
The literature search was conducted for English language articles in five databases:
MEDLINE (January 1980–May 2012); Cumulative Index to Nursing and Allied Health
Literature (CINAHL; January 1980–May 2012); EMBASE (1980–May 2012); Cochrane
Central Register of Controlled Trials (CCRCT; updated May 2012) and Science Citation
Index (SCI; January 1980–May 2012). The MEDLINE, CINAHL, EMBASE and CCRCT
searches were conducted via the Ovid interface. The majority of the topical search retrieval
was obtained via MEDLINE using Medical Subject Headings, including Breast Neoplasms;
Colorectal Neoplasms; Uterine Cervical Neoplasms; Prostatic Neoplasms; Mass Screening;
Decision Support Techniques; Decision Making; Decision Making, Computer-Assisted; and
Decision Support Systems, Clinical. In addition, limited text word searching was utilized.
Corresponding key word searches with Boolean syntax were conducted in CCRCT and SCI.

Theoretical Framework
In order to provide a theoretical organizing framework for our evaluation of studies we have
adapted the Integrative Model of Behavior by Frosch, which combines four theories most
frequently applied in health behavior research in the past 30 years (Theory of Reasoned
Action, Theory of Planned Behavior, Health Belief Model, Social Cognitive Theory) [9].
This theory combines measurable constructs of behavior (attitudes, perceived social norms,
self-efficacy, behavioral intention) to the actual behavior. Because an important aspect of
decision aids is the clarification of preferences and values, we have added that component,
as well as how the subsequent patient/clinician discussion ensues in terms of shared decision
making and patient/clinician concordance (match between the patient’s preferred screening
option and the clinician’s recommended option) [10, 11]. Figure 1 illustrates our adapted
framework with relevant examples. Applied to the topic of this review, use of decision aids
to affect the patient’s behavior on cancer screening, this theoretical framework provides a
helpful structure for understanding where decision aids intervene and exert their influence
on screening behavior. It influenced the selection of decision attributes evaluated. Our
analysis focused on understanding the impact of the decision aid on patient’s attributes,
shared decision making, and patient/clinician concordance. Our model suggests that all of
these are important to understanding the impact on patient screening behavior and
determined the questions posed in the review.

Procedure
Two evaluators (MJ and MR) reviewed each of the identified articles independently to
determine if the study was relevant to the topic. Publications were excluded if the article was
a review, an opinion article, an abstract, descriptive of a new decision aid without an
intervention/trial component, or measured for usability but not for effects on patient
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knowledge, attitude or behavior. Also, they were excluded if the study patients had an
established cancer diagnosis, since our focus was on cancer screening. For the same reason,
we excluded the study if it included treatment (e.g., prophylactic mastectomy) as an option.
We selected the studies if the decision aid contained information on the disease/condition
and the associated tests/treatments and probabilities of outcomes (benefits and harms) for
each test/treatment option [1]. We excluded studies where the intervention was provided
solely through a healthcare professional (e.g., a script), since decision aids by definition are
separate tools that complement the patient/clinician discussion and aid in decision making.
We did not directly contact the study authors but thoroughly reviewed the relevant articles
for the original and detailed description of the decision aid intervention, and when
necessary, reviewed the references for the original description of the intervention. Also, we
directly accessed the decision aids if available. We included pre-/post-intervention and other
nonrandomized designs as well as randomized controlled design, because we wanted to be
as inclusive as possible to capture innovative decision aids. For that reason, we also included
pilot studies as long as they had intervention and evaluation components. A number of
publications were found that were duplicate reports of a single study or serial reports from
the same study. In these cases, the study was counted as one, although all pertinent
publications were reviewed. The cited literature referenced in relevant studies were also
examined for possible additional studies.

Study Questions/Measures
We categorized the measures into the following:

1. Does the decision aid utilized in the study address the issues important to be
addressed in a screening decision aid [1]?

We determined whether the decision aid included the information on the cancer and
the screening test options involved, probabilities of outcomes including benefits
and harms for each option, explicit value clarifications exercise to help the patient
determine which option would best match his/her values, and guidance or coaching
in the process of decision making. For values clarification, we specifically looked
for existence of a process (e.g., exercise) that would actively engage the patient in
clarifying his/her values. For guidance or coaching, we looked for the specific ways
in which the decision aid or the study addressed discussion with the clinician.

2. Does the study measure the effect of the decision aid on the patient attributes
established in the theories of behavioral research?

We determined whether the study measured patient’s knowledge, attitude,
perceived normative pressure, self-efficacy, preference clarification, and intent
regarding the cancer and cancer screening test in question. Here, preference is
different from values in that “preference” is defined as an actual preference for a
certain option.

3. Does the study address the impact of the decision aid on the patient behavior in
question?

We determined whether the decision aid increased or decreased the patient uptake
of the particular cancer screening test, and whether it was by subjective (e.g.,
patient self-report) or objective (e.g., chart review) report. Also, we determined
whether the completed cancer screening test was the option that the patient had
originally chosen at the time of the decision aid use.

4. Does the study address the effect of the decision aid on the subsequent discussion
between the patient and his/her clinician?

Jimbo et al. Page 4

CA Cancer J Clin. Author manuscript; available in PMC 2014 May 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



We determined whether the study addressed the subsequent discussion between the
patient and his/her clinician (i.e., shared decision making) and whether it was
affected by the decision aid use. We also determined whether there was
concordance between the patient and the clinician, that is, whether they agreed on a
particular cancer screening test option [11]. Additionally, we determined whether
any other factors after the patient/clinician encounter (e.g., family members, media)
were considered in having influenced patient’s screening behavior.

5. Does the decision aid appear to be applicable in real-world practices?

We determined the feasibility of applying the decision aid in real-world practice
through the study’s setting, patient selection, and whether the decision aid was
stand-alone or done in conjunction with other clinical activities. We also
determined whether the study addressed the ability of the decision aid to be used in
repeat screening and whether cost analysis was performed.

Determination of Outcomes
For the outcomes, only the outcomes based on intention to treat were considered when the
intention to treat numbers were available. Also, where p was available, only the outcomes
that were statistically significant at p<0.05 or less were considered to be meaningfully
different. Outcomes were compared between groups for the studies that were randomized or
factorial in design. Outcomes were compared before and after the intervention for the
studies with pre-/post-intervention design.

Specific Areas Addressed Based on the Five Questions
The two evaluators independently read each publication to determine each of the following
areas.

1. Primary Author and Year

2. Target Cancer for Screening

3. Cancer Screening Options Addressed

4. Target Population and Characteristics (e.g., patient, clinician or both)

5. Study Design

6. Setting (e.g., community or academic)

7. Follow-up Duration

8. Content of the Decision Aid

a. Theoretical framework

b. Provision of information

c. Risks and benefits

d. Values clarification exercise

e. Guidance on decision making and communication

f. Provision of a no-screening option

g. Discussion of when to stop screening

9. Patient Outcomes Assessed for the Decision Aid

a. Knowledge
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b. Attitude

c. Subjective norm

d. Self-efficacy

e. Preference clarification

f. Intention

g. Screening behavior (also: whether it was self-report or observational
review)

10. Patient/clinician Outcomes Assessed for the Decision Aid

a. Shared decision making

b. Concordance

11. Practice Outcomes Assessed for the Decision Aid

a. Post-visit factors (e.g., effect of media, family and friends)

b. Incorporation of the decision aid into practice (e.g., meaningful use)

c. Effect of the decision aid on repeated screening

d. Cost analysis

The evaluators met as a group to review their classifications, discussed any disagreements,
and arrived at a consensus of opinion for all studies.

Results
Seventy-nine studies were identified that evaluated 73 decision aids meeting the criteria
outlined above. Only two decision aids dealt with cervical cancer screening [12, 13].
Eighteen decision aids dealt with breast cancer screening, of which nine concerned
mammography for the general population [14–23] and nine concerned genetic testing for
those considered to be at high risk for breast cancer based on family history and other
information [24–33]. Twenty-one decision aids dealt with colorectal cancer screening [34–
54]. Twenty-nine decision aids dealt with prostate cancer screening [55–87]. Two decision
aids dealt with both colorectal and prostate cancer screening [88, 89], and one decision aid
dealt with all four cancer screenings: breast, cervical, colorectal, and prostate [90].

Characteristics of the Identified Studies
Table 1 summarizes the characteristics of the identified studies. For breast and prostate
cancers, screening options were a single test, namely mammogram [14–23] or genetic
(BRCA) testing [24–33] and prostate specific antigen (PSA) [55–87], respectively. The
breast self-examination and clinical breast examination in one decision aid on mammogram
screening were not considered options but rather came as a set with the mammogram [14].
Similarly, digital rectal examination and PSA in twelve of the 29 decision aids on prostate
cancer screening were not options but considered as a set [58, 59, 61, 65, 69, 73, 75, 77–79,
82, 87]. The two decision aids on cervical cancer screening also dealt with a single test,
cervical cytology (Papanicolaou smear) [12, 13]. Decision aids for colorectal cancer
screening were the only ones that considered choosing among multiple screening test
options. In these cases, options varied from just one (n=4 of 21 decision aids) [37, 45, 47,
49] to two (n=4) [39, 43, 48, 53] to three or more (n=13) [34–36, 38, 40–42, 44, 46, 50–52,
54]. One study explicitly compared a two-option decision aid, namely stool blood test and
colonoscopy, to a five-option decision aid, which options included stool blood test, flexible
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sigmoidoscopy, stool blood test and flexible sigmoidoscopy, barium enema, and
colonoscopy [41]. Of note, the newer screening tests of magnetic resonance imaging for
women at high risk for breast cancer, human papilloma virus testing for cervical cancer
screening, and computer tomography colonography and stool DNA testing for colorectal
cancer screening have not yet been incorporated in the published decision aids.

Content of Decision Aids
Tables 2 summarizes the content of the decision aids used in the studies. Most decision aids
utilized a theoretical framework (n=41 of 73 decision aids), particularly the transtheoretical
model (n=11) [15, 18, 19, 22, 34, 38, 41, 42, 47, 50, 51, 54] and the Ottawa decision support
framework (n=8) [21, 23, 31, 32, 48, 52, 82, 83]. Interestingly, most decision aids on
prostate cancer screening (n=19 of 29 decision aids) [55–57, 60–68, 72–78, 84–86] and all
decision aids on multiple cancer screening (n=3) [89–90] did not incorporate a theoretical
framework. A few had adopted a formative approach (e.g., interviews, focus groups, and
expert feedback; n=24 of 73 decision aids) [16, 17, 22, 29, 31, 32, 34, 36, 40, 42, 44, 46, 48,
52, 53, 55, 59, 60, 62, 63, 70, 71, 83, 88, 89], but others seemed to have moved relatively
quickly from literature and expert review to creation of the tool and pre-testing.

Variation was seen in the methods of values clarification exercise, where the patient actively
engages in a process where his or her values regarding the screening test(s) are clarified. The
patient had to be actively involved in an exercise, such as writing out the pros and cons (in
cases of paper-based decision aids) or clicking on choices (in case of web-based and other
interactive decision aids). Less than half of the decision aids utilized these exercises (n=27
of 73 decision aids) [18, 19, 21–23, 25, 27, 28, 31, 32, 36, 38–40, 43, 45, 48, 49, 52, 54, 58,
65, 68, 69, 78, 80–84]. None of the two decision aids that addressed cervical cancer
screening [12, 13] or the three decision aids that addressed multiple cancer screenings [88–
90] incorporated them.

Variation was also seen in the methods of providing guidance on making decisions and
communicating with the clinician. Some were simply a statement of recommendation to
speak to a clinician [14, 18, 19, 21, 36, 40, 46, 52, 55, 58, 62–64, 66, 70–73, 77]. Others
provided a list of questions to ask the clinician [17, 49, 84]; some of these provided a list
customized to the patient [22, 31, 82]. Other studies attempted to facilitate communication
through practice-based interventions, such as having the patient use the decision aid
immediately before or during genetic counseling [30–32] or providing color codes in the
chart to let the clinicians know of the patient’s readiness for colorectal cancer screening [34,
41, 50, 51]. In all, 43 of 73 decision aids, including all three decision aids on multiple cancer
screening [88–90], provided the guidance on communicating with clinicians. Neither of the
two decision aids on cervical cancer screening provided it [12, 13].

Regarding provision of a “no screening” option, all decision aids involving breast cancer
genetic testing [24–33] and all but two decision aids involving prostate cancer screening
(including those targeting multiple cancers) [55–73, 75–86, 88–90] provided them. This is
understandable, since the choice in these cases is to undergo the screening test or not. This
option was also available in four of nine breast cancer mammogram screening [18–21, 23]
and six of 21 colorectal cancer screening decision aids [35, 36, 42, 48, 49, 53]. Neither of
the two cervical cancer screening decision aids provided it [12, 13]. Out of all decision aids,
only one on mammogram screening [21] and one on prostate cancer screening [56, 57] dealt
with when to stop screening.
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Patient Outcomes Assessed for the Decision Aids
Knowledge was assessed in a majority of the decision aids (n=52 of 73). Twelve decision
aids had no effect on knowledge [15, 20, 29, 38, 41, 42, 47, 64, 70, 71, 76, 78, 87]. Attitude
was assessed in 35 of 73 decision aids. There was no impact on attitude in four breast cancer
mammogram decision aids [15, 18–20, 23]. Of the seven breast cancer genetic testing
studies, one showed an increase [26] and two showed a decrease in perceived personal risk
[24, 27, 28], one showed a decrease in positive belief [33], and one showed a decrease in
worry [30]. The remaining two showed no difference [31, 32]. One decision aid on cervical
cancer screening showed decreased perception of procedural and cognitive barriers and
increased perceived benefit of Papanicolaou test [13]. Of the eight colorectal cancer
screening decision aids for which attitude was measured [38, 42, 43, 45, 47, 49, 53, 54] there
was little impact. Studies including a “no screening” option resulted in less clarity on
perceived benefits [42] and less positive attitude overall to colorectal cancer screening [49].
The fourteen prostate cancer screening decision aids in which the attitude was measured, all
but one containing a “no screening” option, showed overall a more negative attitude toward
prostate cancer screening [59–61, 65, 68, 72, 76, 77, 80–82, 84–87]. Subjective norm, or
perceived social pressure to engage or not to engage in a behavior, was addressed in just five
of 73 decision aids [31, 32, 47, 54, 88]. All but one of them --subjective norm decreased
with one decision aid on multiple cancer screening [88]-- showed no effect. Self-efficacy
was addressed in ten of 73 decision aids. It was increased with five decision aids [13, 38, 54,
65, 82], decreased in two [60, 88], and not different in three [45, 65, 83].

Preference clarification was assessed in 31 of 73 decision aids [16, 21, 23, 31–33, 36, 40–43,
45, 48–50, 52, 53, 55, 60, 61, 64, 65, 68, 74, 76–78, 80–84]. In nineteen of these, preference
clarification was assessed through decreased decisional conflict, greater values clarity (e.g.,
subscale of decisional conflict scale), or greater informed choice (combination of
knowledge, values clarity, and intent) [21, 23, 31, 32, 36, 41, 42, 45, 48, 49, 53, 74–84].

Intention was measured in 40 of 73 decision aids. Nine decision aids led to increased
intention to get screened; seven of these were on colorectal cancer screening [34, 38, 46, 48,
50, 52, 54], and one each was on cervical cancer screening [13] and prostate cancer
screening [86]. Decreased intention to get screened was noted in thirteen decision aids: eight
of these were on prostate cancer screening [55–57, 60, 62, 63, 66, 70, 71, 80, 81, 84], two on
breast cancer genetic testing [29, 33], and one each on mammogram screening [23], cervical
cancer screening [12], and multiple cancer screening [88]. No difference in intention was
noted in eighteen decision aids [21, 24–28, 35, 41, 42, 45, 47, 65, 67, 68, 72, 76, 82, 83, 87].

Screening behavior was assessed in 36 of 73 decision aids. Thirteen decision aids led to an
increase in screening (seven colorectal [34, 39, 40, 44, 47, 50, 51], three prostate [58, 73,
87], two mammogram [14, 17], one cervical [13]), while five decision aids led to a decrease
(three prostate [55, 62, 63, 84], one breast cancer genetic [30], one colorectal [49]). Eighteen
decision aids showed no difference in screening.

Patient/clinician and Practice Outcomes Assessed for the Decision Aid
Many of the studies on decision aids did not address any of the issues related to shared
decision making, concordance, post-visit factors, incorporation into practice, impact of the
decision aid, and cost analysis. Eighteen of 73 decision aids were assessed for their effect on
shared decision making. No trend for increased degree of shared decision making was noted
in these eighteen studies. All studies utilized patient self-report and did not use observational
measures, such as audio-recorded data, to assess shared decision making. Of note, none of
the decision aids on mammogram or cervical cancer screening addressed shared decision
making as a measure [12–23]. Concordance, or whether the patient and clinician agreed on a
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particular cancer screening test option, was addressed in just five of 73 decision aids [31, 32,
40, 52, 68]. It was high in the two decision aids on breast cancer genetic testing [31, 32], but
only modest in the two decision aids on colorectal cancer screening [40, 52]. The single
decision aid study on prostate cancer screening that addressed concordance noted that it was
affected by the format of the decision aid [68].

Only two of 73 decision aid studies, both dealing with breast cancer genetic testing,
considered post-visit factors as potential mediators of screening behavior [31, 32]. In both
studies, patient’s sharing of received materials with family was assessed, with one noting an
increase [31] and the other noting no difference [32]. None of the decision aids were
assessed for the effect of media, referral process for testing, and other factors that may have
also affected screening. Eleven of 73 decision aids were also assessed for incorporation into
practice: five on breast cancer genetic testing [25, 29–32], four on colorectal cancer
screening [34, 41, 50, 51], and two on multiple cancer screening [89, 90]. The studies
generally attempted to link a clinician visit to the decision aid through timing [30] or
modifications to the patient’s chart [31, 41, 50]. Four studies specifically dealt with how to
incorporate the decision aid into usual practice [32, 51, 89, 90]. Only four of 73 decision
aids were evaluated for cost of administration [22, 44, 54, 70, 71]. It varied considerably,
from $2 per decision aid intervention administered for prostate cancer screening [70, 71],
$53 per participant for colorectal cancer screening [54], $94 per additional patient screened
for colorectal cancer [44], to $1116 or more per additional patient screened for breast cancer
[22].

Discussion
Only 73 decision aids were found to have published data using our search strategies. This is
a rather modest number given the many recommendations to use such tools [91, 92]. Most
decision aids were evaluated with a sound research design, such as randomized controlled,
2×2 factorial, and Solomon four-group designs. The use of theoretical framework and the
description of how the decision aid was developed were more variable. Our finding that just
41 of 73 decision aids (56%) used a theoretical framework is better than the findings from
Durand’s review, where seventeen of 50 studies (34%) were shown to have used a
theoretical framework in the development of decision aids for screening and treatment [93].
However, the difference is likely due to the inclusion of other diseases and treatments in
their review. When the studies in their review are limited to decision aids on cancer
screening, eight of fifteen studies (53%) utilized a theoretical framework, a figure similar to
ours. Having a theoretical framework is important to determine how and why a particular
decision aid is effective, since it is from this framework that the measurable outcomes are
derived. The presence of a framework, however, did not necessarily mean that the
development of the decision aid was well described. In particular, less than a third of the
studies contained enough information for the reviewers to be able to determine that a
formative approach had been adopted.

The reviewed decision aids uniformly provided information about the cancer and screening
tests and the benefits and risks of each screening option. In contrast, just over a third of the
decision aids provided explicit values clarification exercises. Values clarification may be
explicit, in that patient actions is required through an exercise, such as writing down pros
and cons, answering surveys to create tailored messages, and analytical hierarchy process. It
could also be implicit, such as when comparing the options in a table. It is currently unclear
whether the explicit method is superior to the implicit method, although there is emerging
evidence that the former may be better [94]. Regarding the provision of guidance on making
decisions and communicating with the clinician, only few decision aids provided
recommendations tailored to the patient. This may be better provided as part of a practice-
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based intervention, where the decision aid is just one of interventions, rather than attempting
to put everything into a stand-alone tool [90].

Other than the decision aids on breast cancer genetic testing and prostate cancer screening,
where the decision in question is to be screened or not, few studies provided the option of
“no screening.” For the decision aids on cancer screening established to be effective (e.g.,
cervical cancer screening, colorectal cancer screening), whether to include the option of no
testing may be a delicate balance between patient autonomy and beneficence [95].
Interestingly, of the six colorectal cancer screening decision aids that had included this
option, only one showed a clear decrease in screening uptake [49]. This may have occurred,
because the decision aid in question provided a choice of getting a stool blood test vs. not
getting one, whereas in the other five studies, the “no screening” option was listed along
with two or more screening options. Thus, the study by Smith is similar to the studies of
decision aids on breast cancer genetic testing and prostate cancer screening, which have
been shown to decrease the test uptake. It is of interest to note that the decision aid that
specifically addressed how the inclusion of a “no screening” option along with multiple
screening options for colorectal cancer affected patient intent showed no difference, but also
showed that the patients presented with a “no screening” option felt less clarity in making a
decision [42].

Few studies included information on when to stop screening. For breast cancer genetic
testing, this is understandable, since it is a one-time only test. For others, recommendations
on what age to stop screening did not become available until the recent guidelines. Also,
since most studies focused on a single decision making event and not multiple decisions
over time, and typically had a cap on maximum age for inclusion, the issue may not have
been relevant. From the perspective of incorporating a decision aid into daily practice, it
may be more feasible to have a separate discussion on when to stop screening prompted
through a clinician reminder system [96].

Other than knowledge, there was little consistency in the patient attributes measured as
outcomes in the studies. The attributes in the Health Belief Model (e.g., perceived benefit,
perceived risk) were used most frequently when assessing the positive or negative attitudes
toward screening. Subjective norm and self-efficacy were rarely measured. These measures
would be important in determining the contribution of the decision aids in the decision
autonomy of the patients after their use. For example, patients who perceive greater social
pressure (either through their family, peers, or clinician) may still be affected by others’
advice after using the decision aid.

Preference clarification was most commonly assessed by the Decisional Conflict Scale [97].
This scale includes subscales of “informed” and “values clarity,” which may be particularly
relevant when measuring the effects of decision aids. Some studies have adopted an
informed choice measurement, which is felt to be a better measure of decision quality and
combines the scores of knowledge, values clarity, and intent or behavior [98]. This
measurement may be increasingly adopted in the future studies on decision aids.

Just half of the studies actually measured screening uptake as an outcome. Of these, over
half were by patient self-report after a variable period of time. This may be problematic,
since patients tend to over-report screening behavior [99, 100]. Other studies used patient
intention rather than screening uptake as the final outcome, which has even lower
correlation with actual behavior than self-report [101]. Of note, ten of 73 decision aids had
neither intention nor behavior as the outcome [15, 16, 20, 43, 64, 75, 77, 78, 85, 89]. There
is little justification not to measure one or both of these outcomes at this time.
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Few studies have actually addressed the patient/clinician communication subsequent to the
decision aid use. Since the decision aids are purported to improve shared decision making, it
is surprising that there are few objective data to support such claims [1, 102]. The studies
that did measure some component of shared decision making based their measurements on
patient self-report. Unfortunately, they are not considered to be sufficiently objective
measures compared to third-observer instruments such as OPTION, Decision Support
Assessment Tool, or the Informed and Shared Decision Making instrument [103–107]. The
use of these measures would require recording of the patient/clinician encounter, which
would also make them available for qualitative and mixed-methods analyses, enriching the
findings. Intriguing questions that may be answered through these processes include: How is
patient/physician communication affected by the use of decision aids? Is sharing decision
making between the patient and physician always positively impacted by decision aids? Are
there instances where patient activation by decision aids may be deleterious (e.g., patient
strongly inclined to use stool blood test for colorectal cancer screening but the physician
strongly recommends colonoscopy; frustrated, the patient decides not to get screened)?

Even rarer than the measurement of shared decision making was the measurement of
concordance. Since shared decision making allows for a decision to be deferred when an
agreement is not met, it would be important to assess whether the decision aid led to
increase in agreement between the patient and the clinician. Current cancer screening
literature, particularly colorectal cancer screening, reveals a potential negative impact on
shared decision making as the clinicians increasingly prefer colonoscopy as the test of
choice, to the exclusion of considering patient preference [108]. Thus, whether patients
activated through decision aids could steer the clinicians toward a more shared decision
making approach and increased concordance would be an important outcome measure. Post-
visit factors, such as the influence of media and family and the ease of the referral process
for subsequent testing, were addressed so rarely as to be inconsequential.

The study settings and populations in which the decision aids were utilized were sufficiently
variable. Thus, these decision aids would likely lead to similar results in other settings. More
problematic was that the decision aids tended to be stand-alone and not integrated into the
daily practice routine. This would likely limit the practical use of these decision aids. When
intention to treat analysis is adopted, many studies show a very small to negligible effect by
the decision aids, due to the low usage by the patients. Additionally, studies have shown that
although clinicians like the concept of decision aids, they actually rarely use them in settings
that are conducive to shared decision making and where publicly accessible decision aids are
available [109]. Unless the decision aids incorporate risk assessment and tailor their values
clarification exercises accordingly (e.g., moving from multiple options in average risk to
recommending colonoscopy in increased risk patients in colorectal cancer screening), or a
reminder system exists that could link patients to decision aids based on their profile,
clinicians may perceive the decision aids to be too cumbersome. These barriers may not be
overcome unless a more comprehensive, practice-based approach is adopted [110–113]. An
excellent example of using a practice-based approach in a real-world setting is a recent
publication from a large health system in Washington State. Their organizational effort to
implement decision aids for hip and knee arthritis and joint replacement surgery was
associated with 26 percent fewer hip replacement surgeries, 38 percent fewer knee
replacements, and 12–21 percent lower costs over six months [114]. Currently, only one
study has attempted at an improvement in cancer screening through practice-wide
intervention, including use of decision aids [90].

What Can Practicing Physicians Do?
First, physicians need to accept that cancer screening has elements that are sensitive to
patient preferences and choice. Second, it would be helpful for the physicians to know how
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to access useful decision aids. An example is the repository of decision aids available from
the Ottawa Hospital Research Institute in Canada. Their website (http://decisionaid.ohri.ca/
AZlist.html) contains links to high quality decision aids in various topics, including
screening for all of the cancers discussed in this review. Third, many organizations offer free
information to the patients in a way that may still provide them with desired information on
how the cancer screening tests work and their risks and benefits. An example would be the
American Cancer Society website (http://www.cancer.org), which provides the latest
information on screening for breast, cervical, colorectal, and prostate cancers, among others.
The barrier is how and when one uses these existing tools in a busy day. It will likely be
either before or after the visit, thus unloading time and effort from the visit itself. Fourth, the
state-of-the-art interactive decision aid may not be feasible in a real world practice setting at
this time. This reality may be reflected in the fact that many of even the more recent studies
use print rather than web-based decision aids.

With the increasing use of electronic medical records linked to patient portals, as well as
advances in mobile phones and their apps, decision aids that are accessible and easily
understandable may become more available in a timely manner to the patients in the near
future. The features used to evaluate the studies in this review would serve as an excellent
checklist of physicians to use when examining such tools.

Limitations
First, despite an exhaustive attempt to identify all published English language studies on this
topic, due to the differences in current indexing practices in and among the electronic
databases, we cannot ensure that we have examined all of the published English language
works in this area. Some studies were published in abstracts only and could not be included
due to lack of detail. Second, there are likely to be unpublished studies relevant to this area.
It is unknown if the results of these studies would sway the assessment given that most
unpublished studies contain negative findings. Third, the published data lacked significant
details of how the decision aids work. We searched for relevant articles on their
development and accessed the original tools if available, but this was possible in only a
minority of the cases. It may be that some decision aids actually possess the features that we
had concluded as lacking. Fourth, the published data lacked detailed information on how the
decision aids were developed and how the outcomes measures were determined. Because of
this, we did not rigidly apply the International Patient Decision Aids Collaboration (IPDAS)
criteria to the decision aids. Of note, IPDAS is an internationally recognized scoring system
of decision aid quality [115]. It measures the quality of the decision aids in ten dimensions,
including information provided, description of probabilities, and availability of decision
guidance. It is increasingly influential in determining how decision aids should be
developed. Finally, our approach to evaluating these studies highlights the vast array of
complex data that needs to be gathered and analyzed to adequately address the topics that
were considered. For many investigators, collecting such quantity and diversity of data may
have been beyond their funding, resources, or skill set. It also may not be well reviewed at
study sections that place a priority on focused research questions. In addition, many
investigators’ research team lacks expertise in certain areas not addressed. The collection of
adequate data also may create too much burden on the study participants, which would limit
accrual and follow-up. Thus, the ideal studies would be a series of studies expanding the
focus and further refining the intervention, which we did not find.

Unique Features of Our Review
Many high quality reviews are available on decision aids [1, 116, 117]. Our review is
unique, because it focused on cancer screening and measurable outcomes based on a
theoretical framework. In particular, our review elucidated that few decision aids on cancer
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screening actually evaluated their effect on patient’s entire decision making process,
including shared decision making, and reaching concordance with their clinician. Our
review showed where further research is needed, as we detail below. Among the most
important would be: having a theoretical framework so that appropriate outcomes are
measured, objective assessment of shared decision making, and attention to applicability in
other settings.

Suggestions for Future Research
1. A strong theoretical framework should support the decision aid and guide its

development as well as measurement outcomes. There should be a clear correlation
between the theoretical framework and the measured outcomes.

2. There should be more studies that critically compare explicit vs. implicit values
clarification.

3. An objective measure of screening uptake (e.g., paper chart review, extraction of
electronic health record data) should be adopted to assess the effectiveness of the
decision aid.

4. Shared decision making between the patient and the clinician should be recorded
and objectively measured by validated tools.

5. Other potential mediators that temporally occur after the patient’s decision aid use,
such as media and family influence, should be considered.

6. How decision aids would fare as part of meaningful use in primary care practices
should be assessed through better integration into practice and a broader, practice-
based approach to measure effectiveness.

7. To address applicability in real-world settings, studies should continue to be
performed in heterogeneous community practice settings, utilizing practice-based
research networks.

8. Long-term effectiveness and viability should be addressed, including the effect on
repeated screening and cost-effectiveness and cost-benefit analyses.

9. With the advent of more options in breast and cervical cancer screening and the
need for even better informed and shared decision making in prostate cancer
screening with the advent of conflicting guidelines, there are even more
opportunities for decision aids to be useful in the setting of cancer screening.

Conclusion
Decision aids are here to stay. Although much research needs to be done to determine what
really makes for an effective decision aid, practical applications are already occurring. Many
decision aids are now available free of charge. Clinicians are encouraged to explore them,
select those that fit best with their current understanding of the topic in question, and apply
them to their practice workflow in a creative way.
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