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The Benefits and Challenges of Using 
Patient Decision Aids to Support Shared 
Decision Making in Health Care

INTRODUCTION

The health care landscape is undergoing rapid 
advances in the amount and type of clinical 
data collected, analyzed, and shared. In addi-
tion, patients and consumers now have access 
to a greater range of information through the 
Internet and are willing and able to take on a 
more active role in their health. These trends are 
leading to the evolution of P4 medicine—health 
care that is personalized, preventive, predictive, 
and participatory.1 P4 medicine has the potential 
to improve patient outcomes and clinical inter-
actions in which both the patient and clinician 
have access to data that are accurate, relevant, 
and evidence based. In addition, P4 medicine 
may reduce the increasing costs of health care, 
for instance, by stratifying patients according 
to their personal characteristics, which allows 
for more targeted therapies and potentially less 
invasive and expensive treatment decisions.2

Operationalizing P4 medicine will involve con-
fronting both technological and societal chal-
lenges. The complexity of decision making in 
oncology forces patients and clinicians to con-
sider the pros and cons of an increasing number 
of treatment options.3 In addition, patients eval-
uate their treatment options differently from their 

clinicians. For instance, patients with breast 
cancer were found to consider multiple factors 
in their decision making, such as the impact 
on daily life, maintaining fertility, and adverse 
effects, whereas clinicians tended to focus more 
on survival.4 Furthermore, when faced with mak-
ing choices under conditions of uncertainty, 
both patients and clinicians are susceptible to 
bias and reliance on heuristics.5 Many patients 
face difficulty in forecasting their future6 and 
often lack the skills to interpret risk figures and 
probabilities.7,8 Patients and clinicians will need 
new ways of collaborating to evaluate all relevant 
pieces of evidence and personal preferences to 
make optimal choices.

The shared decision-making (SDM) paradigm 
emerged as a way to consolidate the wishes 
of both parties—the patient and the clinician.9 
Under the traditional paternalistic model, infor-
mation flows one way from the clinician to the 
patient, deliberation on treatment options largely 
involves the main clinician and other medical 
staff, and the final decision is made by the cli-
nician with little or no input from the patient. 
High-quality SDM is based on three pillars10: 
two-way information sharing between the patient 
and clinician, deliberation on the basis of the 

Shared decision making (SDM) and patient-centered care require patients to actively participate 
in the decision-making process. Yet with the increasing number and complexity of cancer treat-
ment options, it can be a challenge for patients to evaluate clinical information and make risk–
benefit trade-offs to choose the most appropriate treatment. Clinicians face time constraints and 
communication challenges, which can further hamper the SDM process. In this article, we review 
patient decision aids (PDAs) as a means of supporting SDM by presenting clinical information and 
risk data to patients in a format that is accessible and easy to understand. We outline the benefits 
and limitations of PDAs as well as the challenges in their development, such as a lengthy and 
complex development process and implementation obstacles. Lastly, we discuss future trends and 
how change on multiple levels—PDA developers, clinicians, hospital administrators, and health 
care insurers—can support the use of PDAs and consequently SDM. Through this multipronged 
approach, patients can be empowered to take an active role in their health and choose treatments 
that are in line with their values.
Clin Cancer Inform. © 2018 by American Society of Clinical Oncology 
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patient’s preferences, and the involvement of  
both the patient and clinician in the final decision- 
making process. SDM has been associated with 
less decisional regret and lower anxiety about 
treatment choices, better health outcomes, and 
greater patient satisfaction11; however, as with 
any new innovation, implementing SDM requires 
adjustments by health care professionals to 
overcome barriers, such as time constraints, a 
perceived lack of applicability in certain cases, 
and cultural changes.12

Patient decision aids (PDAs) have been devel-
oped as a way to support patient participation in 
the decision-making process and to increase the 
likelihood of reaching a treatment decision that 
is both clinically sound and in line with patients’ 
values. A PDA is any tool—booklet, Web site, or 
application—that helps the patient understand 
his or her treatment options to make an informed 
decision.13 A well-designed PDA provides bal-
anced information on treatment benefits and 
risks and can help patients identify and reflect 
on their personal preferences. PDAs are partic-
ularly useful in disease areas that have multiple 
treatment options with different outcomes and 
adverse effects.14

The objective of this review is to gather and 
assess evidence of the role of PDAs in support-
ing the SDM process. We begin by reviewing the 
types of PDAs and their benefits and limitations. 
We then describe the development process and 
its associated challenges. We end with a brief 
exploration of future trends in light of the chang-
ing technological and social landscape and what 
is needed to build a stronger evidence base to 
aid in the development and implementation of 
PDAs.

BENEFITS AND LIMITATIONS OF PDAs

PDAs can guide a variety of health care deci-
sions that range from screening decisions and 
treatment decisions to post-treatment follow-up 
(an alphabetical list of PDAs according to dis-
ease type has been created by the Ottawa Hospi-
tal Research Institute15). A typical PDA contains 
the following: information about the disease 
type; treatment options; risks, benefits, and 
uncertainties associated with each option; and 
a form of value clarification exercise in which 
patients are asked to make choices the basis 
of the tradeoffs between the treatment options 
and risks. The purpose of value clarification is to 

allow patients to reflect on what aspects of the 
treatment options matter most to them so that 
it is easier for clinicians to engage with patients 
and guide the decision-making process toward 
the most ideal outcome.

Use of PDAs has been shown to improve care 
quality on several dimensions, per evidence 
from a Cochrane review of 105 randomized con-
trolled trials (RCTs) across 10 countries.16 In 52 
RCTs, patients who used a PDA scored higher on 
knowledge tests than those who received stan-
dard care, and in 17 RCTs were able to inter-
pret risks more accurately. By helping patients 
become more informed, PDAs can also improve 
the quality of the clinical interaction and com-
munication between patients and clinicians; five 
RCTs report that PDA users demonstrated statis-
tically significant increases in OPTION (observing 
patient involvement in decision making) scores, 
a method used to evaluate clinical interactions 
on the basis of SDM principles. Furthermore, 
patients took on a more active role in decision 
making when they used a PDA compared with 
standard care, as demonstrated in 15 RCTs.

Whereas there is abundant evidence of the clini-
cal benefits of PDAs, a considerable gap exists in 
the literature with regard to their economic via-
bility. Development and implementation involves 
upfront costs—time, labor, and resources. One 
feasibility study summed up the time and costs 
associated with one staff member delivering 
a PDA to 268 patients over a 5-month period 
and found that the total time spent in the clin-
ical encounter, including time spent reviewing 
patients’ medical records, amounted to an addi-
tional 292 hours—65 minutes per patient on 
average.17 There is a lack of similar studies to 
corroborate this finding, although evidence from 
10 RCTs suggests that PDAs increase consulta-
tion times slightly.18

In contrast, other evidence asserts that PDAs 
have the potential to reduce costs in the long 
term as patients may choose less aggressive 
treatments when provided with more information 
about each treatment.11,19 Indeed, up to 20% 
of patients who use PDAs choose less-invasive 
procedures and more conservative therapies.20 
For instance, use of a PDA for hip and knee 
replacement decisions resulted in 26% fewer 
hip replacements, 38% fewer knee replace-
ments, and an overall cost reduction of up to 
21% over a 6-month period.21 Another study 

2 ascopubs.org/journal/cci JCO™ Clinical Cancer Informatics 

Downloaded from ascopubs.org by Maastricht University on November 9, 2021 from 137.120.147.121
Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 

http://ascopubs.org/journal/cci


that was prepared for the Commonwealth Fund 
predicted that the implementation of PDAs in 
11 treatment areas could result in net savings of 
more than $7 billion over a 10-year period.22 Yet 
a systematic review of the economic evaluation 
of PDAs demonstrates limited evidence of cost 
effectiveness over the long term.23-25 More evi-
dence is needed to demonstrate potential costs 
savings.

Lastly, although most PDAs follow a similar for-
mat, they can vary widely in terms of the way the 
content is presented,26-28 and there is little con-
sensus on which representation is most effective. 
For instance, developers might assume that it is 
better to include as much information as possi-
ble; however, too much information can lead to 
cognitive overload and contribute to suboptimal 
decision making.29 In addition, most PDAs are 
designed for the patient to use at home and it 
is not always possible to monitor the uptake of 
information and determine the effect in consul-
tation.30,31 Together with the fact that PDAs are 
frequently outdated,32 it is a challenge to develop 
and implement high-quality PDAs that can be 
routinely used in practice.33

THE DEVELOPMENT OF PDAs

The International Patient Decision Aid Standards 
(IPDAS) were established in 2003 by an interna-
tional team of researchers and practitioners to 
create consensus on quality standards between 
PDA developers around the world. The proposed 
guidelines for developing PDAs are summarized 
in Figure 1. The first step of this process is to 
determine the scope of the decision aid, such 
as disease area, decision to be made, and target 
population. Next, a steering group is formed that 
consists of stakeholders who have expertise in 
the decision area, such as clinicians, patients, 
patient advocacy groups, researchers, or policy 
makers. The steering group oversees the devel-
opment process, which consists of the following 
elements: assessing patients’ decisional needs, 
systematically reviewing and synthesizing the 
literature, developing a distribution plan for the 
PDA, developing prototypes, and conducting 
alpha and beta testing of prototypes.

Determining patients’ decisional needs is a foun-
dational step in developing an effective PDA for 
several reasons. First, patients evaluate their 
treatment options differently than clinicians.35 In 
addition, patient populations are heterogenous 

and one patient’s informational needs may differ 
significantly from those of another.36 As a result, 
it is important to gain a range of perspectives 
on the type and quantity of information that 
patients need to evaluate their options. Patients, 
clinicians, and advocacy groups can be valu-
able sources of data and are typically engaged 
through focus groups, surveys, and interviews.

Once the main decisional needs have been 
established and incorporated into the initial proto-
types, these prototypes must be tested. IPDAS 
guidelines recommend initial alpha tests among 
patients and clinicians in a laboratory setting, 
then broader beta testing in a real clinical practice 
setting. Finally, implementation must be evalu-
ated using appropriate performance metrics—
for example, the extent of use of the decision tool 
(ie, the number of patients who used the tool as 
a proportion of those who were eligible to use it) 
or improvements in the quality of decision sup-
port provided by the clinician as measured by 
the Decision Support Analysis Tool.37

IPDAS guidelines represent a standardized devel-
opment process that can reduce variability in 
the quality of PDAs; however, questions have 
been raised about its validity in practice. For 
instance, as a result of a lack of input from 
the field of decision science, little is known 
about which specific components of the IPDAS 
guidelines best facilitate the decision-making 
process.38 Gaps have also been identified in 
the evidence base on presenting probabilistic 
information.39 Furthermore, a well-designed PDA 
may not improve clinical outcomes unless it is 
properly implemented in clinical practice. Con-
sequently, there are challenges for PDA develop-
ers, clinicians, hospital administrators, and the 
wider health care system.

CHALLENGES IN THE DEVELOPMENT AND 
IMPLEMENTATION OF PDAs

The main challenges for PDA developers arise 
in the improvement of PDA usability, accuracy, 
and acceptability. Usability challenges include 
presenting information, particularly on risks and 
probabilities, in a way that is easy to understand 
by the general population. Low numeracy lev-
els affect the ability of patients to interpret risk 
information correctly,40 and numeracy tends 
to decline with age.41,42 PDA developers need 
to consider evidence-based methods of dif-
ferent ways to communicate risks other than 

ascopubs.org/journal/cci JCO™ Clinical Cancer Informatics 3

Downloaded from ascopubs.org by Maastricht University on November 9, 2021 from 137.120.147.121
Copyright © 2021 American Society of Clinical Oncology. All rights reserved. 

http://ascopubs.org/journal/cci


numerically—for instance, through visual aids, 
graphs, and patient narratives.43 An additional 
challenge for developers is designing PDAs that 
are accepted by clinicians and do not increase 
their workloads, as time constraints are the most 
often-cited barrier to SDM and PDA use.44 Clini-
cians are also less likely to use or recommend 
a PDA if they feel it does not contain accurate 
data. User-centered design can help mitigate 
these factors45 and is based on the principle 
that an innovation is more likely to be successful 
when its users are consulted in an iterative pro-
cess,46-48 in contrast to the relatively linear design 
approach in current IPDAS guidelines. There 
is little guidance in the current literature on 
user-centered PDA design, although developers 

can seek insights from its application in other 
fields that involve human–computer interac-
tion.49-51

Clinicians may need to develop new skills in 
guiding decisional talk that acknowledge the 
expanded role of the patient in the SDM pro-
cess. Prior findings suggest two main skill cate-
gories: relational competencies (creating quality 
interactions between clinicians and patients) 
and risk communication competencies (help-
ing patients understand treatment options and 
risks).52 Relational competencies, such as effec-
tive communication, can be developed through 
training courses, e-learning, or virtual patients 
to familiarize doctors with the core components 
of SDM. Risk communication competencies 
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Scoping: Define scope and
purpose of decision aid

and target audience

Steering 1: Assemble
steering group, including

clinical experts and patients

Steering 3: Steering group
reviews field test results
and finalizes decision aid

Prototype: Draft decision
aid, ind. storyboard, script,

design, etc.

Design 1: Assess
patients’ views on
decisional needs

Design 2: Assess
clinicians’ views on

patients’ needs

Design 3: Determine
format and

distribution plan

Design 4: Review
and synthesize

evidence

Beta testing 1: Field
test with patients to

assess usability

Beta testing 2: Field
test with clinicians to

assess usability

Steering 2: Review by
steering group; redraft and

redesign if necessary

Alpha testing 1: With
patients to check

comprehensibility and
acceptability

Alpha testing 2: With
clinicians to check
acceptability and

feasibility

Fig 1. An International  
Patient Decision Aid 
Standards model for the 
development process for 
a patient decision aid. 
Reprinted with permission 
from Coulter et al.34
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involve developing suitable ways to conceptual-
ize the treatment-associated probabilities within 
decisional talk beyond the contents of PDAs.

Hospital administrators may also play a key role 
in integrating PDAs and SDM into the clinical 
workflow to achieve the highest degree of effec-
tiveness.53 As the use of electronic health records 
(EHRs) becomes commonplace,54 integrating 
PDAs into the hospital’s EHR system to varying 
degrees could be a key step.55 For instance, 
the EHR could simply remind clinicians to give 
patients access to the PDA. One step further, the 
output of the PDA could be sent automatically 
to the EHR, which would allow the clinician to 
see the patient’s results, preferences, and any 
questions to be addressed in advance of the next 
consultation. The EHR system could also keep 
track of which data have been filled in and what 
is missing, providing a more complete overview 
of the patient’s clinical and personal information. 
Implementing these changes requires develop-
ers to collaborate with the hospital’s information 
technology department to integrate the PDA into 
the existing EHR system. Roles and responsi-
bilities must also be clearly defined so that the 
PDA can be routinely maintained and updated 
to reflect the latest evidence.

Finally, although SDM is largely centered on the 
interaction between health care professionals 
and patients, other parties outside the clinical 
setting can also support its implementation. 
Health care insurers can create incentives for 
the use of decision support systems by providing 
reimbursement for the use of decision aids or by 
making SDM a prerequisite for reimbursing cer-
tain procedures. Organizations for patients with 
cancer can be instrumental in raising awareness 
among patients and the public about their poten-
tial role in the clinical decision-making process 
as well as in the promotion of PDAs. Finally, the 
evaluation and dissemination of SDM outcomes 
can be seen as a quality indicator for care pro-
viders and could increase the acceptance of 
PDAs by health care professionals.

FUTURE TRENDS

The issues outlined so far reveal the need for a 
stronger evidence base regarding the develop-
ment, implementation, and cost effectiveness 
of PDAs. Measurement remains a methodologic 
challenge,56 and the validity of current evalua-
tion measures, such as patient satisfaction and 

decisional conflict, has not yet been defini-
tively established,57 possibly because of a lack 
of patient involvement in the development of 
these instruments. Such methods as cognitive 
interviewing may be valuable for the develop-
ment of more patient-centered outcome mea-
surements.58 Furthermore, existing models for 
economic evaluation of PDAs may need to be 
extended to account for long-term effects and 
quality-adjusted life-years.59

Developers, patients, and health care profes-
sionals will also need to adapt to the rapidly 
changing technological landscape. As com-
puting power and the amount of data gener-
ated continue to increase, data analytics and 
machine learning techniques will allow research-
ers to identify patterns in medical data that can 
help predict treatment outcomes.60 These pre-
diction models can be used to quantify the likeli-
hood of a specific outcome for a specific patient 
on the basis of individual risk factors, and can 
ultimately support personalized decision mak-
ing.61 When aggregated and analyzed over large 
populations, these data could allow individual 
patients to compare the choices of patients who 
are similar to them. Key challenges for develop-
ers, clinicians, and hospital administrators are to 
develop a standardized method of aggregating 
data across different hospital systems, regions, 
and countries while protecting patient privacy62 
and embedding the resulting prediction models 
into PDAs. In addition, mobile technology has 
become more accessible than Web-based appli-
cations,63 and this trend will require developers to 
adapt PDAs to multiple platforms—smartphones 
and tablets—and across different patient demo-
graphics, particularly elderly patients64,65 and 
those with lower health literacy.66

CONCLUSION

PDAs have the potential to improve health 
outcomes by presenting complex medical infor-
mation in a form that allows patients and clini-
cians to collaborate more effectively. Through  
multimedia—images, videos, and animations—
PDAs can help patients understand disease 
information and treatment procedures and their 
risks and benefits. Interactive PDAs also allow 
patients to weigh different treatment options 
to clarify their personal preferences. Results 
can be used to guide clinical interactions in a 
more balanced process in which patients are 
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better informed and clinicians take into account 
patients’ values. Good design is a crucial ele-
ment for the realization of this potential.

User-centered design methods can enhance 
PDA quality and acceptability and improve the 
likelihood of successful adoption. Patients, cli-
nicians, nurses, hospital administrators, and 
researchers must be engaged in a multidis-
ciplinary process, as sound decision making 
extends beyond the patient–clinician interaction. 
In addition to developing high-quality PDAs, 
the environment needs to be conducive to their 
implementation. An understanding of the exist-
ing workflow within the hospital is needed so that 

the PDA can be integrated smoothly. In addition, 
decision makers must be incentivized to engage 
in SDM and use PDAs. This can be stimulated 
directly through reimbursement schemes and 
indirectly by systematic measurement and dis-
semination of PDA use outcomes to increase 
the evidence base. The increasing prominence 
of data analytics in medical decision making 
requires a paradigm shift in the health care 
industry on multiple levels—clinical, administra-
tive, policy, and service mind oriented.
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