
Recent years have seen a proliferation of health information and self-help communi-
cation on the Internet, together with a growing trend toward empowering patients to
take a more active role in their own health care [1,2]. There is evidence that patients
want to be informed about their medical conditions and to participate actively in their
own care [3]. Access to health information can enable patients to be more active 
participants in treatment processes [1,4]. Customized computer-based support systems
provided to patient over the Internet such as “CHESS” [5,6] and “HeartCare” [7,8]
have been shown to increase confidence in patients’ decision making, improve health
status, reduce social isolation [7–9], and significant effects on self-reported quality of
life, social support, participation in health care, negative emotions [6,10,11], and reduc-
tion in symptoms and depression [12].

Although Internet-based support can provide important assistance for consumers
and patients who seek health information from home, this does not automatically
change patient care for patients who enter the healthcare system. Patients may be well
informed about their conditions and treatment options and explicit about their pref-
erences; however, unless they are treated as partners and patient preferences are
acknowledged as important by their clinicians and integrated into actual patient care,
it may have little impact on the actual care patients receive. In reality, patient prob-
lems are often still identified from the perspective of healthcare providers and their
assumptions about what care is in the patient’s best interest, without verifying these
assumptions with the recipient of care, the patient. Therefore, systems are needed at
the point of care that facilitate shared decision making (SDM) between patients and
their healthcare providers. Such systems can assist in systematically eliciting patients’
perceived health problems and preferences and in selecting treatment and care 
consistent with patient preferences.

This chapter discusses shared decision making tools at the point of care in the context
of consumer health informatics and their state of the art. To illustrate such a tool,
CHOICEs (Creating better Health Outcomes by Improving Communication about
Patients’ Expectations) is used as an example of a computerized support system that
assists clinicians at the point of care in shared decision making and patient preference-
adjusted illness management of cancer patients.
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The Need for Shared Decision Making Systems at 
the Point of Care

A rapidly growing amount of literature has addressed the importance of shared deci-
sion making between health providers and patients, working collaboratively to select
treatment and care that includes patient preferences [13–16].Along with a strong focus
on evidence-based patient care, there is an increasing awareness that an important
piece of evidence to support clinical decision making is missing in the absence of
patients’ perspectives of their health problems and preferences for treatment and care.
Evidence-based patient care and SDM are, at least in theory, viewed as models for good
clinical practice [17,18].

The underlying assumptions for these efforts are that illness, treatments, and out-
comes have value dimensions to patients that are highly personal. The vast differences
in values patients place on clinical outcomes make an individual approach to patient
care particularly important. To make the best care decisions from the perspective of
the individual, patients must be asked in the clinical encounter to participate in the
decision process about their care [17,19,20].

A number of studies have demonstrated that healthcare providers often do not
know how patients experience their health problems and symptoms, nor can they infer
what patients value, or assume what care decisions are in the patients’ best interest
[21–25]. Patients may have their own ideas about the nature, causes, severity, and con-
sequences of their problems. In addition, cultural beliefs, values, and practices affect
patients’ perceptions of illness and preferences for treatment. Even people with similar
disease and functional limitations vary considerably in their tolerance and attitudes
toward symptoms [26]. Also, what healthcare professionals perceive as excellent out-
comes may not be experienced in the same way by the patient. Wennberg et al. found
that nothing in the objective reality of the patient, such as clinical history, physical
findings, laboratory scores, urine flow, or symptom level, strongly predicted the degree
to which patients were bothered from benign prostatic hyperplasia and had aversions
to the risks of surgery [27,28]. In a recent study among cancer patients [29] many of
the symptoms that were most frequently reported by patients were usually not
included in routine assessments, and there were large variations in patients’ reports of
the frequency, severity, and degree of bother of these symptoms. Therefore, patients
and clinicians can benefit from the assistance that tools to support SDM at the point
of care can provide.

It is the experience of illness that brings people to the healthcare system. People do
not come primarily for diagnosis and treatment; they come to be made well, made
whole, and to recover a sense of health and well-being [13]. Lack of shared under-
standing about the patient’s subjective concerns and the more objective approach to
diagnosis and treatment by healthcare providers can lead to poor clinical management,
poor care, and poor compliance. Professional care providers need, therefore, to under-
stand, acknowledge, and integrate patients’ perspectives of their needs into clinical
decision making.This has become even more imperative in the Internet age, when more
and more patients come well prepared and articulate about their needs to the health-
care system and are expecting that their preferences and health perspectives will be
acknowledged. If the healthcare system does not adjust to these changing patient roles
and expectations, for example, by introducing ways to increase patient–provider com-
munication and SDM, discrepancies between patients’ expectations and health care,
poorer patient outcomes, and patient dissatisfaction may result.
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What Is Shared Decision Making?

In the clinical, health services, and methodological literature, terms such as evidence-
informed patient choice [17] and shared decision making are used to describe the
process of involving patients, in appropriate ways, in treatment/screening decisions and
care planning. The goal is to inform patients by the best available evidence about
options and potential benefits and harms, and help them consider their preferences
[16,30–32]. The concept of patient preferences capitalizes on the need to modify 
treatment and care to the particular values and experiences of the individual. Patient
preferences can be defined as the appraisal by an individual regarding the relative
desirability of entities, such as health states, treatment, outcomes of treatment/care such
as symptom relief, or other aspects of health or health care [16].

The model in Fig. 17.1 displays key elements of SDM. SDM requires at least two
core players: the patient and the healthcare provider. However, other factors may also
influence healthcare decisions such as the patients’ families, the cultural context, or
societal priorities. The model recognizes the importance of patients as sources of 
information about their own values and preferences for patient care as well as research
evidence to inform clinical decision making.

Communication and information exchange between patient and healthcare provider
are crucial elements of SDM. Appropriate clinical decision making requires the con-
sideration and sharing of two important knowledge aspects: (1) knowledge about facts,
such as the patient’s diagnosis, symptoms, and problems; available treatment options;
and associated risks and likelihood of outcomes and (2) information about values, such
as the desirability of these outcomes and how one values various aspects of health.
Many patients have personal knowledge and experience about living with an illness,
about how it affects their personal life and well being, and about their values and pref-
erences. For a clinician to be able to plan individualized, evidence-based patient care
consistent with patients’ values and preferences this information needs to be commu-
nicated by the patient.

For patients to participate in SDM, they need to understand their illness condition,
what the available treatment/management options are, as well as the likelihood of
various outcomes of treatment according to research evidence. The patients need this
information to be able to consider options and outcomes in light of their own values
and preferences. Therefore, research evidence and clinical expertise needs to be com-
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municated between clinicians and patients. SDM tools can support such patient–
provider communication and information exchange.

Support Systems for Shared Decision Making

There are two major types of systems to support SDM that include the elicitation of
patient preferences: (1) systems that are primarily designed to assist patients in diffi-
cult decisions and that are usually referred to as Decision Aids (DAs) and (2) support
systems for preference-adjusted illness management that are designed to assist clini-
cians in including patients’ illness experiences and preferences into patient care of
chronic or serious, long-term illness over time.

Decision Aids
The primary purpose of DAs is to help people make specific and deliberate choices
among options by providing (at a minimum) information on the options and outcomes
relevant to the person’s health status [31]. Factors that should be considered in a treat-
ment/screening decision are outlined, often in the context of the individual patient’s
characteristics. DAs are meant to be adjuncts to clinicians’ counseling, so that patients
can understand the probable benefits and risk of treatment options, consider the values
they place on benefits versus risks of health outcomes, and participate actively with
their clinician in selecting treatments that best address the patients’ individual values
and needs [30,32]. Studies evaluating DAs have reported higher scores on cognitive
functioning and social support [11], more active and satisfying participation in decision
making [30], better scores on general health perceptions and physical functioning [34],
improved knowledge, and reduced decisional conflict [31,35].

DAs differ from the traditional patient education programs that primarily provide
information, advice, and support with regard to already prescribed treatment [30]. DAs
are appropriate when decisions are difficult, for example, under conditions in which
more than one treatment alternative is available, or when outcomes are uncertain or
there are major differences in outcomes or complications. Furthermore, they are ben-
eficial when decisions require making tradeoffs between near- and long-term outcomes,
when a choice can result in a small chance of a grave outcome [15] or the values for
the benefits relative to the risks are more variable or unknown [32,36]. Also, DAs are
useful in situations where patients may be very risk aversive or attach unusual impor-
tance to certain possible outcomes. In contrast, treating a patient with urinary tract
infection with antibiotics is the recommended treatment where no other equally effec-
tive alternative exists [37]. For these kinds of more straightforward, less problematic
decisions there is no need to employ a DA.

However, DAs have been confined primarily to the relatively narrow segment of
decisions about single episodes of screening/treatment choices. Also, similar to Inter-
net support for patients, DAs are designed mostly for use from home and less at the
point of care, and there is evidence that DAs have been difficult to integrate into busy
clinical practices [18]. Yet clinicians often encounter situations in which a major task is
not how to select one treatment versus another, but how to attend simultaneously to
multiple problems in a manner that gives priority to those that matter most to the
patient, which may change over time along with changes in patients’ symptom and
health status. This is often the case in management of a chronic illness associated with
multiple, complex symptoms and functional problems for patients and that clinicians
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need to attend to simultaneously. For example, a patient may suffer from acute stroke
that causes impaired functioning, involving loss of coordination skills and problems
eating; he or she may be at risk for falling, may have problems dressing, may be worried
how he or she will be able to manage at home with three flights of stairs, or whether
he or she will be able to return home at all. It is these types of problems that are expe-
rienced and valued differently by individual patients.

Support Systems for Preference-Adjusted Illness Management
While a recent Cochrane review identified 87 DAs to support patients in treatment or
screening choices, where 24 DAs were tested in randomized clinical trials [35], much
less work has been devoted to the development of computer-supported systems to
assist clinicians in eliciting and integrating patients’ illness experiences and preferences
into symptom/illness management of seriously or chronically ill patients. It is only
recently that systems have been developed that assist clinicians in eliciting and 
integrating patient preferences into the processes of illness management over time
[29,33,38]. These types of systems are particularly relevant because a large part of
health care is directed toward management of chronic illness that often affects multi-
ple, value-laden dimensions of patients’ personal lives. Support systems for patient 
preference-adjusted illness management are, therefore, somewhat different from those
designed to assist in making treatment choices. They provide patients and clinicians
with the salient symptoms and problems associated with a specific health condition
based on research and clinical evidence, and a method for helping patients to establish
the importance they place on their problems and outcomes to denote their preferences
for treatment and care. CHOICE is such a support system to assist clinicians in 
preference-adjusted illness management of cancer patients and is described in the 
following section.

CHOICEs

CHOICEs includes (1) a comprehensive patient assessment tool for cancer-specific
symptoms, functional problems, and preferences along physical, psychosocial, emo-
tional, and spiritual dimensions and (2) a SDM/Care Planning component that high-
lights in an easy-to-use format for clinicians which symptoms patients are experiencing,
including their severity, degree of bother, and importance to patients. This information
can be used to discuss with the patient an appropriate plan of treatment and care in
hospital as well as in ambulatory settings.

The CHOICEs application builds on experiences from previous studies and begin-
ning cumulative evidence of the effectiveness and feasibility of such systems to
improve patient-centered care. Two previous studies on a palm-top–based support
system for preference-adjusted care of rehabilitation patients have shown significant
effects on congruence between patients’ problems and patient care and on patient out-
comes of functional status and preference achievement [33,38]. Similar to this earlier
system, CHOICEs for preference-adjusted symptom management of cancer patients
was developed based on a thorough and critical review of the evidence-based litera-
ture to identify problems, specific symptoms, and functional limitations commonly
encountered by cancer patients. This search and literature review included the health-
care bibliographic databases as well as the World Wide Web (WWW) for clinical guide-
lines, educational material, workbooks, measurement tools, and other relevant
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material. It resulted in a preliminary list of symptoms and functional problems for
potential inclusion in the CHOICEs assessment. An expert focus group with special-
ists in cancer care (physicians, nurses, social workers) met in parallel. They critically
reviewed the clinical evidence abstracted from the literature and the WWW for rele-
vance, comprehensibility, completeness/level of detail, and supplemented with expert
opinion. Particular attention was paid to describe symptoms and problems in simple,
understandable, nonmedical lay language. The focus group also critically reviewed the
design and interface during the development of the CHOICEs application. A prelim-
inary version was pilot tested among 15 cancer patients who were asked to complete
and evaluate the assessment for clarity of meaning, appropriateness, wording, com-
pleteness, redundancy, and format, and add comments [29]. These evaluations provided
suggestions for revisions that were then discussed in the expert focus group before
final revisions were made.

The current CHOICEs application is contained and administered on a touch-pad,
tablet computer. It supports complex branching, so that only relevant questions are
asked, and conditional tailoring, so that questions and summary reports are tailored to
a subject’s previous responses [29].

When using CHOICEs on the tablet computer, patients are presented with a series
of questions and select their answers with a pen on the touch screen. After an intro-
duction screen that introduces patients to CHOICEs and explains its purpose, patients
are first asked two questions about their perceived overall health and Health-Related
Quality of Life (HRQoL) on analog scales (range 0 to 100).

Thereafter, patients are asked to identify among 19 problem categories those that
apply. If a patient is not sure whether a problem area applies to him or her, he or she
can look up the specific associated symptoms/problems associated with that category
by touching the info-button next to it. For example, given that a patient had selected
problems with “eating and drinking,” “bowel and bladder,” and “mood and feelings”
on the previous screen as applying to him or her, the more detailed list of symptoms
is triggered from which the patient again selects those that apply, for example, taste
changes, nausea, lack of appetite, and so forth under “eating and drinking.” Then
patients are asked about the degree of bother from their selected symptoms. In this
manner patients are not troubled with many detailed questions that are not relevant
to them, while focusing particularly on those symptoms and problems that are difficult.

Finally, patients are asked to rate the importance of their problems as priorities for
treatment/care on analog scales from 0 to 100 (patient preferences). This allows clini-
cians to pay particular attention to those problems that are most important to patients
to be addressed by their provider. After the patient is finished, an assessment summary
is displayed in which patient problems are rank ordered by importance to patients, and
that can be printed and used by the clinician and patient to jointly plan appropriate
care.

Effects of CHOICEs and Similar Systems on Patient Care

There is beginning evidence about the usefulness and feasibility of use of support
systems in clinical settings such as CHOICEs [29,33,38]. In a recent study 52 out-
patients undergoing cancer treatment (mean age: 56.6 years; 59% women) used
CHOICEs for assessment of their perceived HRQoL, symptoms, and functional prob-
lems, including severity, bothersomeness, and preferences for treatment/care, on a
touch-pad computer in the outpatient waiting room prior to being seen by their physi-
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cian or nurse [29]. This information was processed, printed, and given to the clinician
in the subsequent consultation in the experimental group, but not in the control group.
While equivalent at baseline, there was significantly greater congruence between
patients’ problems and symptoms and those addressed by their clinicians in the exper-
imental group. Patients had few problems with the touch-pad computer, and CHOICEs
received high scores on ease of use and usefulness by patients [29]. Comparable effects
were found for a similar system for preference-adjusted symptom management in
rehabilitation patients [33,38]. Two clinical trials with patients from acute care for the
elderly and rehabilitation units demonstrated significantly higher congruence between
nursing care and patient preferences and better outcomes of preference achievement
and functional status when the system was used [33,38]. A multisite RCT that follows
220 hematological cancer patients for one year is currently underway to test the effects
of CHOICEs for cancer patients on patient care as well as on patient outcomes in a
larger study. The aforementioned studies demonstrate that a system such as CHOICEs
can effectively help clinicians eliciting patients’ symptoms and are a useful and 
feasible strategy to improve patient-tailored illness management for cancer patients.

Furthermore, CHOICEs extends previous SDM tools in two significant ways: (1) it
is designed to support clinicians in eliciting and including patients’ reported symptoms
and preferences at the point of care; and (2) it extends SDM tools from supporting
patients in single episodes of treatment/screening choices into the realm of symptom
management for cancer patients over time. Extending SDM tools into symptom man-
agement of serious/chronic illness is important and was supported in the aforemen-
tioned study by the fact that almost all symptoms available in CHOICEs were selected
by at least one patient. Large variations in patients’ reports of frequency, severity, and
degree of bother of these symptoms indicated that clinicians cannot automatically
anticipate what symptoms and problems patients are experiencing or what patient care
is in their best interest.Therefore, clinicians can benefit from the assistance that support
systems such as CHOICEs can provide.

An interesting observation that deviates from most findings in the SDM literature
was the effects on patient care of the CHOICEs intervention. Studies examining the
adoption of SDM tools to support patients in treatment or screening decisions have
reported clinicians’ reluctance to use such tools, primarily because of their concern that
this may add additional tasks for which they do not have time [18]. Attention to the
workload, time requirements, feasibility, and acceptability are important factors to con-
sider when introducing new SDM tools in clinical practice. Systems such as CHOICEs
may be easier to implement than other types of SDM tools that have been primarily
designed to support patients while at home. From the beginning its purpose was to
support clinicians, and, therefore, particular attention was paid to streamline the
CHOICEs application into the workflow of clinical practice. When patients were seen
by clinicians in this study, assessments of their symptoms and problems that usually are
part of the consultation were already completed beforehand. Thus, clinicians had this
information ready when they saw their patients and could use it actively together with
their patients.

In summary, although Internet support can provide patients with health information
and self-help tools as important means to empower and prepare them for active par-
ticipation in decisions regarding their health care, this does not automatically change
the health care they receive. Healthcare institutions and clinicians need to adapt to
changing patient roles and expectations and treat patients as partners in clinical deci-
sion making. Methods and tools are needed that facilitate SDM at the point of care.
This chapter discusses SDM tools and methods and how they can be implemented into
clinical practice. The example of CHOICEs is used for illustration, a support system
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that assists clinicians in eliciting cancer patients’ illness experiences and preferences at
the point of care. With the help of such systems clinicians can easier engage in part-
nerships with their patients and integrate patients’ perspectives and preferences into
patient care. The novelty of systems such as CHOICEs, however, requires considerably
more work in this field. A particular interesting line of research would be to develop
systems for preference-adjusted illness management for a wider range of patient pop-
ulations other than rehabilitation and cancer patients and test the effects on patient
care and outcomes.
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