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Abstract

Background The process of clinical decision-making and
the patient-physician relationship continue to evolve.
Increasing patient involvement in clinical decision-making
is embodied in the concept of “shared decision-making”
(SDM), in which the patient and physician share respon-
sibility in the clinical decision-making process. Various
patients’ decision aid tools have been developed to enhance
this process.

Questions/purposes We therefore (1) describe decision-
making models; (2) discuss the different types of patients’
decision aids available to practice SDM; and (3) describe
the practice and early impact of SDM on clinical ortho-
paedic surgery.

Methods We performed a search of the literature using
PubMed/MEDLINE and Cochrane Library. We identified
studies related to shared decision-making and the use of
patients’ decision aids in orthopaedics. The search resulted
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in 113 titles, of which 21 were included with seven studies
on patients’ decision aid use specifically in orthopaedics.
Results  Although limited studies suggest the use of patients’
decision aids may enhance decision-making, conclusions
about the use of these aids in orthopaedic clinical practice
cannot be made and further research examining the best type,
timing, and content of patients’ decision aids that will lead to
maximum patient involvement and knowledge gains with
minimal clinical workflow interruption are needed.
Conclusion In clinical practice today, patients are
increasingly involved in clinical decision-making. Further
research on SDM in orthopaedic surgery examining the
feasibility and impact on practice, on patients’ willingness
and ability to actively participate in shared decision-making,
and the timing and type of patients’ decision aids appro-
priate for use is still needed.

Introduction

In recent years, there has been an increasing emphasis on
patient involvement in medical decision-making. This
includes an evolution from the paternalistic model, in
which the physician tells the patient what the treatment will
be, to a more patient-centered approach [8, 18]. This
transition has been fostered by the growing body of
information available to patients through the Internet,
patient education materials, advertisements, and public
quality reporting databases. Although many of these data
sources lack analysis of the quality of the information, the
explosion of information, along with increased patient
empowerment, has resulted in further study of the patient-
physician relationship and development of the shared
decision-making (SDM) model for patients who desire to
actively participate in their healthcare decisions.
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Shared decision-making can facilitate communication
and improve outcomes for patients who are able and want
to participate in healthcare decisions in several ways [23,
26]. First, healthcare decisions consistent with patient goals
promote greater patient satisfaction and increase patient
compliance [26]. Patients provided with the best available
evidence about their illness and treatment options are more
likely to actively participate in their care [19]. This has led
to the development of a more patient-centered approach in
many situations, which allows healthcare providers to be
more responsive to patient preferences and values, thus
improving patient satisfaction and outcomes [23]. In this
partnership, the physician and patient share the responsi-
bilities involved with clinical decision-making.

SDM is a broad term that describes this collaborative
effort between the physician and patient to make an
informed clinical decision that enhances the chance of
treatment success as defined by each individual patient’s
preferences and values [2, 5, 9]. This patient-centered
approach has been developed to create the decision part-
nership that is now growing more prevalent in medicine
and orthopaedic surgery as an increasing number of
patients desire an active role in their healthcare decisions.

Studies consistently show doctors underestimate
patients’ desires for information and the amount of infor-
mation they wish to receive [40]. Despite studies
suggesting patients wish to be informed about their con-
dition [12, 15, 40], they exhibit variable levels of
participation in decision-making [2, 15, 16, 29, 37, 40].
Information about the treatment outcomes, costs, risks, and
benefits of each option is important in helping the patient
decide on the best treatment choice for them and with the
growing number of available resources for patients, the
physician plays a vital role in ensuring that such informa-
tion is accurate. Therefore, as patients show increasing
participation in healthcare decisions, orthopaedic surgeons
practicing in our current environment should be familiar
with the concept, practice, and current outcome data of
SDM practices.

The purposes of this review are to (1) define the deci-
sion-making models used for making clinical decisions,
including SDM; (2) discuss the different types of patients’
decision aids that are available to help patients and phy-
sicians practice SDM; and (3) describe the practice and
early impact of SDM on clinical orthopaedic surgery.

Search Strategy and Criteria

A search of the scientific literature was carried out using
PubMed/MEDLINE and the Cochrane Library. Searches
were performed using the following search strings:
(orthopaedics OR orthopedics) AND (shared decision

making OR decision aids OR decision aid program); (total
joint arthroplasty OR total joint replacement OR total joint)
AND (shared decision making OR decision aids OR
decision aid program). Searches were limited to studies
published between 1980 and 2010. The search was limited
to English language publications and complete articles
from peer-reviewed journals with a focus on total joint
replacement as an example. The references from list
searches were also used to identify additional references.
The titles and abstracts of identified studies were reviewed
manually and full manuscripts were obtained for possible
studies. The search resulted in 113 titles, of which 21 were
included (Fig. 1). The inclusion criteria used for screening
included manuscripts on the following categories: ran-
domized controlled trials comparing decision aids with
controls or other interventions, manuscripts assessing
decision-making preferences and values, or decision
aids providing information on the disease or condition.
Manuscripts were excluded if they were on advance
directive decisions, lifestyle-related decisions, or informed
consent decisions. Seven studies specifically examined
patients’ decision aid use in orthopaedics.

Decision-making Models

The three main types of treatment decision-making models
are the paternalistic, informed, and SDM models [10].
Additionally, there are intermediate approaches that
incorporate elements of more than one model for clinical
encounters in which use of a single model may not be
practical.

In the paternalistic model, there is limited patient par-
ticipation in the decision-making process. The physician is
considered the expert and decides the best treatment to
implement [10]. The model assumes the patient and phy-
sician share the same goals, values, and preferences.
Decisions made by the physician promote patient well-
being but are independent of patient preferences and val-
ues, which is the primary weakness of this decision-making
model [18]. Although there are some circumstances when
the paternalistic model is useful (ie, patients who wish to
defer healthcare decisions to their provider or those who
are unable to participate in treatment decisions), it can be
difficult to apply in many orthopaedic conditions that rarely
have one ideal treatment and where patient preferences and
values may guide the best treatment choice. In these cir-
cumstances, the physician and patient may value the
potential risks, benefits, and outcomes differently, and the
paternalistic model may not be appropriate. For this reason,
the model is becoming less common.

An alternative model, known as the informed model,
allows the patient to be the sole individual decision-maker.
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Fig. 1 This flow diagram presents
the literature review process used

in this study. Cochrane Library (n=2)

Unique citations identified by title (n=113)
PubMed/MEDLINE Search (n=111)

Excluded based on title (n=87)

Excluded based on abstract (n=14)

Excluded based on full text (n=3)

Studies meeting inclusion criteria (n=9)

Rejected by abstract (n=2)
Rejected by full text (n=1)

Additional articles found by search of
references of primary articles (n=15)

Total references for review (n=21)

The patient is the sole individual responsible for deliber-
ating and making a treatment decision. The informed model
involves a unidirectional information exchange from phy-
sician to patient. In this model, the physician communicates
sufficient information on medical alternatives to allow the
patient to make an informed decision. After the patient
evaluates the effectiveness, benefits, and risks of each
option, the decision is presumed aligned with the patient’s
values because the patient makes the decision completely
independently of the physician [42]. The challenge with this
model is that the decisions are often difficult, requiring the
analysis of complex information and concepts, and may be
beyond the capacity and comfort level of some patients.
Ensuring complete delivery of the necessary information to
make the decision is difficult. Despite the physician’s
efforts in educating, explaining, and illustrating the infor-
mation to the patient, the required depth of understanding
may not be achieved, and the decision-making process can
be unsatisfactory for both parties.

A third model known as the SDM model incorporates
some aspect of each of the aforementioned decision mod-
els. The SDM model allows both the physician and the
patient to actively contribute to the medical decision.

@ Springer

Physicians educate the patient about the treatment options
available for their condition, whereas patients indicate how
their preferences and values relate to these options. The
patient and physician then work to reach a consensus in a
two-way exchange of information that enhances the
potential outcome for the patient.

Despite the obvious potential benefits of this model,
challenges remain and it is not ideal for all situations.
Patients and physicians vary in their degree of comfort in
discussing patient preferences and values as they relate
to varied treatment options, and it can be challenging to
provide adequate quality information that is needed to
understand the risks, benefits, and potential outcomes sur-
rounding treatment decisions [10]. Developing a strong
patient-physician relationship is paramount to promoting
the mutual exchange necessary to successfully practice this
model.

Patients’ Decision-making Aids

Patients’ decision aids are tools that are used to help
patients and physicians make a decision when the best
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treatment option is unclear. However, they differ from
patient education programs. Patient education programs
provide information on an already prescribed treatment
[31]. In contrast, patients’ decision aids inform the patient
of the different treatment options as well as the associated
risks and benefits, which allows patients to participate in
the decision process [5, 33]. These aids are meant to sup-
plement patient counseling by physicians but cannot and
should not replace it.

There are a variety of patients’ decision aids on a
number of topics that communicate information and
facilitate patient decision-making. They include linear
written documents such as pamphlets or videos, interactive
multimedia programs, and personal counseling tools [5, 13,
21, 31]. The content of patients’ decision aids can vary but
often includes treatment strategies and outcomes, patient
testimonials, and exercises that help patients clarify per-
sonal preferences [5]. Although select studies indicate
incorporation of patients’ decision aids into clinical prac-
tice is feasible, further study is necessary to determine the
best type and manner to achieve this in current clinical
practice settings [6, 31].

Patients’ decision aids have been studied throughout
medicine. Cochrane systematic reviews of 55 randomized
controlled trials (RCTs) evaluating patients’ decision aids
that provided information about screening or treatment
options, compared with other interventions or usual care,
have confirmed previous findings of improved quality
medical decision-making compared with standard of care
treatment [32, 33]. These reviews showed patients’
decision aids increase patient participation, provide
greater knowledge to patients with a mean improvement
in knowledge scores of 15.2 out of 100, lower decision
conflict in which patients feel uninformed and passive in
decision-making, and improve patient decision readiness.
These results were confirmed by a different systematic
review of 12 RCTs by Estabrooks et al. [20]. Patients
were also more likely to favor conservative treatments
over elective invasive surgery after patients’ decision aid
exposure (relative risk, 0.8; 95% CI, 0.6-0.9) [32].
Detailed patients’ decision aids marginally improve
knowledge compared with more simple aids with a mean
improved difference of 4.6 out of 100 in knowledge
score. They also lead to more accurate risk perceptions
(relative risk, 1.6; 95% CI, 1.4-1.9) and develop greater
agreement between the patient’s ultimate decision
and values than more simple aids [32]. However, for
some decisions, there is no apparent effect of patients’
decision aids on patient decision-making satisfaction or
demonstrated adverse health outcomes, implying their
use is not always beneficial and that alternative patients’
decision aids need to be developed for some patients [20,
32, 33].

Shared Decision-making in Orthopaedic Practice

The impact of patients’ decision aids on treatment choice
depends on a number of factors, including the nature of the
decision, whether it relates to a decision regarding a life-
threatening situation, or chronic illness. Shared responsi-
bility in decision-making is not always desired, especially in
stressful situations involving life-changing decisions [14].
There has been relatively little research on the feasibility and
effects of SDM in orthopaedic practice [1]. Orthopaedic
conditions such as arthritis amenable to both nonoperative
and operative treatments represent a common situation in
clinical practice and can lead to challenging decision-making
scenarios. These decisions often involve possible elective
quality-of-life surgery rather than treatment or screening for
immediately life-threatening conditions.

For example, the treatment of advanced hip or knee
arthritis is one area that has been studied in orthopaedic
surgery, because choosing the optimal treatment option can
be challenging [30]. Consideration of surgery requires
patients to acknowledge fears surrounding the procedure
and any previous experiences. Physician opinion of the
operation, the social impact of others, and knowledge and
concerns about recovery can also impact patients’ deci-
sions regarding surgery [3, 7, 31, 36, 43]. Patients need to
establish their goals and expectations, examine their pref-
erences and how they relate to their ability to cope with
their condition, their need for pain relief, quality-of-life
restoration, and the goals and expectations of both the
nonoperative and operative treatment strategies for this
condition to make this decision [8, 30, 31, 39]. All of this
makes choosing the best time to have the procedure diffi-
cult and highly sensitive to individual patient preferences.

Studies of SDM models in orthopaedic practice have
demonstrated that differences in age [25], gender [24, 27],
ethnicity, socioeconomic status, and social network inter-
actions [24] impact knowledge about total joint
arthroplasty and can affect a patient’s decision of whether
to undergo elective total joint arthroplasty (TJA) [24, 25,
27]. For instance, in interviews with 17 elderly patients
unwilling to undergo TJA, the patients had difficulty
expressing their assumptions and expectations regarding
orthopaedic surgery, making it more challenging for phy-
sicians to practice a shared decision-making model with
these patients [25]. In a study by Hawker [24], minorities
and patients with low socioeconomic status appear to view
the benefits and risks of TJA more negatively than whites
or individuals of higher status. The discrepancy in these
views may lead to ethnic and social disparities in TJA use.
In other studies of gender-specific preferences regarding
TJA, women were less willing to undergo surgery because
they feared the procedure and the possibility that bad
outcomes would affect their caregiving roles. Men overall
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were more willing to consider TJA and undergo the pro-
cedure earlier [27].

Condition-specific factors, including symptoms, degree
of disability, effect on quality of life, and medical and peer-
based information sources, can also influence decision-
making. A study by Clark et al. [11] examined 17 elderly
TJA candidates’ decision-making process and showed the
two primary factors affecting the decision to have a TJA
are information sources and severity of symptoms. Inter-
views with these patients demonstrated how individuals
make decisions related to TJA with worsening pain being
the most frequent and important symptom cited as a pos-
sible impetus for surgery. In the elderly, assessment of
risks and benefits continually changes with their decreasing
life expectancy and with their evolving accommodation
to their disability and symptoms, suggesting continual
assessment and counseling is necessary.

Despite the multitude of factors that impact these deci-
sions in orthopaedic practice and the potential that patients’
decision aids could help resolve these conflicts, studies that
have directly examined specific orthopaedic patients’
decision aids in clinical practice are limited [1]. Patients’
decision aids that have been studied include videodisc
programs [4, 17, 44], interactive media programs [22, 35,
38], and patient educational booklets [22, 34, 35]. These
studies investigated the impact of the patients’ decision
aids on treatment preferences, decision-making satisfac-
tion, knowledge, and examined patient ratings of patients’
decision aid materials. In an ongoing Spanish study
examining decision aids on hip and knee osteoarthritis,
patients are randomized into either a decision aid or usual
care group and answer self-administered questionnaires to
measure decisional conflict (Decisional Conflict Scale
[DCS]), knowledge, and acceptability of the decision aid
program. Preliminary data show the decision aids have
been well received and decrease indecisiveness [34]. A
study by Fraenkel et al. [22] of 87 patients compared an
interactive computer program with an educational pam-
phlet for knee pain decision-making. Patients who used the
interactive computer program had greater confidence and
preparedness to participate in SDM when compared with
those who reviewed the pamphlet. These limited studies
have demonstrated that well-developed patients’ decision
aids can be readily accepted and can decrease the number
of undecided patients in orthopaedic surgical practice.

Several studies that examined the form of patients’
decision aids suggested take-home media presentations
were generally preferred and that orthopaedic patients’
decision aids may reduce decisional conflict [34, 38, 44]
and increase patient preparedness to participate during
physician office visits [1, 22, 44]. Studies of patients’
decision aid programs also suggest that their use leads to an
improvement in patient knowledge regarding treatment
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options, risks, and benefits for differing treatment strategies
and that they may close the knowledge gap of certain
minority groups less knowledgeable about TJA [17]. One
study by Weng et al. [44] assessed the impact of an edu-
cational videotape on TKA on knowledge and expectations
in 102 black and white veterans. Patients’ reactions to the
educational material were assessed through questions on
how informative it was, its understandability, and useful-
ness in decision-making. Both groups endorsed the video
and thought it was useful in their decision-making process.
That study reported an improvement in expectations for
blacks and little change for whites from baseline, sug-
gesting an elimination of baseline decisional disparities.
Decisional conflict improved after decision aid intervention
with decision conflict scores decreasing from 29.4 to 25.8.
Knowledge improved as well with subjects able to suc-
cessfully describe TKA efficacy increasing from 31%
preintervention to 77% postintervention [44]. SDM has
been used in other areas of orthopaedic practice as well. A
large-scale study of 239 patients who viewed a videodisc
program about back pain treatment showed similar changes
in decisional conflict with fewer patients remaining
undecided about treatment after viewing the program (17%
versus 29%). The program was well accepted in regard to
its understandability, keeping the interest of viewers,
amount of information, and helping patients decide about
treatment [38].

The use of patients’ decision aids can influence patients’
specific preferences regarding treatment strategies. In
addition, the type of patients’ decision aid that is used can
impact the knowledge gains and acceptance of the aids by
patients. A randomized trial was conducted of 100 surgical
candidates with low back pain who were given an inter-
active videodisc with a booklet or a booklet alone about
back surgery. All patients demonstrated an improved
knowledge of the treatment options. However, the combi-
nation of the video and booklet resulted in greater
knowledge gain for individuals with low baseline scores. In
addition, subjects preferred the combination intervention
and surgical preference was lower in the group provided
with the videodisc [35]. Similarly, in a study of 393 elec-
tive spine surgery candidates, with the same study design,
there was a 22% lower surgery rate overall in the videodisc
group with no substantial change in patient satisfaction
with care or the decision-making process [17]. In contrast,
a study by Barrett et al. [4] evaluated a noninteractive
video program given to 232 patients with herniated disks
indicated for possible laminectomy and found an increased
preference for surgery, 26.7% to 35.8%, in the group that
viewed the program. These studies demonstrate that SDM
aids can be successfully incorporated into orthopaedic
practice and that they can improve patient knowledge and
decision-making. However, they are limited in scope and
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the conditions they address, and further studies are neces-
sary to determine the most appropriate aids and the best
way to integrate them into different care environments.

A number of potential barriers exist to practicing SDM
in current orthopaedic clinical care environments. The
most commonly reported barrier is lack of time and con-
cern for interference with normal workflow [1, 6] followed
by patient characteristics and clinical circumstances lead-
ing to disagreement on the applicability of SDM [1].
However, some studies suggest the process can be practical
and time-efficient and that physicians will accept them and
find them to be useful [1, 6]. A survey of 272 UK ortho-
paedic surgeons indicated that 79% believed patients’
decision aids were a good or excellent idea and would aid
communication, and only nine respondents believed they
were not a good idea and none thought they could be
harmful [1]. In a study of 141 informed decision-making
discussions on various orthopaedic surgeries related to hip
or knee arthroplasty, wrist or hand, shoulder, or arthro-
scopic surgery, surgeons who had effective SDM
conversations did not have substantially longer office visits
compared with their colleagues. Visits ranged from 10 to
21 minutes with an average length of 16 minutes. Those
with a higher number of informed decision-making ele-
ments had visit durations that ranged from 13 to 21 minutes
[6]. Cultivating provider motivation and demonstration of
the positive effect of SDM on patient communication and
understanding, clinical processes, and outcomes may be
used to promote the use of a SDM model [28, 41].

Discussion

Patient involvement in clinical decision-making is some-
thing more increasingly informed patients are demanding
as part of their clinical care [12, 15, 40]. This concept is
embodied in the SDM model. However, studies have
demonstrated that patient knowledge and willingness to
participate in their treatment decision still varies and that
patients’ decision aids can increase these factors and that
they can be accepted by patients and clinicians in clinical
practice [1, 2, 6, 13—16, 29, 37, 40]. The purposes of our
review were to (1) define the decision-making models used
for making clinical decisions, including SDM; (2) discuss
the different types of patients’ decision aids that are
available to help patients and physicians practice SDM,;
and (3) describe the practice and impact of SDM on clinical
orthopaedic surgery.

We caution readers about the limitations in the literature
and our review. First, our literature search was limited to
English language publications with a focus on TJA as an
example in which several studies on the practice of SDM
exist. Second, despite patients’ desire and advocacy for

increasing knowledge about their condition, the treatment
options, and desire for active participation in treatment
decisions, there is limited available literature on SDM and
patients’ decision aid use in orthopaedic surgery practice
[1]. Published orthopaedic studies demonstrate how
patients’ decision aids affect patient treatment preferences
and can improve patient knowledge and decision-making
[4, 17, 22, 34, 35, 38, 44]. However, it remains unclear
which specific patient groups and physician practices use a
SDM model. Third, studies of SDM models in orthopaedic
practice [24, 27] have demonstrated that cultural and
socioeconomics can affect treatment decisions. Considering
the broad array of racial, economic, and cultural back-
grounds of orthopaedic patients, with substantially different
knowledge about their condition and value and preference
differences, it is not surprising that one standard approach
has not been developed, although racial and gender dis-
parities remain a major concern for our profession. Fourth,
interventions designed to assist in the development of a
SDM model in these groups may positively impact their
satisfaction and long-term outcome and may positively
impact current disparities in orthopaedic practice, but the
best way to administer this for all patient groups has not
been established. Therefore, further exploration of cultural
variations and psychosocial characteristics influencing the
ability to participate in medical decisions and impacting the
effect of SDM models on clinical outcome, quality care, and
satisfaction measurements is needed.

Limited studies describe patient and physician accep-
tance, but there are concerns about the impact of these aids
on clinical workflow and the influence they may have on
patient decisions. One study showed that visits with a
higher number of informed decision-making elements were
3 to 11 minutes longer than those that had very little of the
same elements [6]. Eleven minutes per patient could sub-
stantially affect clinical practice. However, further study
directly assessing the impact of SDM on clinical workflow
and the optimal way to incorporate it into practice is
necessary, especially because there are data showing
orthopaedic surgeons look favorably on the concept [1]. In
the current climate in which patients are confronted with an
enormous amount of available information, embracing the
SDM process and creating accurate, evidence-based
patients’ decision aids may be valuable to orthopaedic
surgeons interested in providing quality information to our
patients in the world of direct-to-consumer advertising and
unvetted websites.

Patients continue to demand increasing involvement in
their treatment decisions. In today’s orthopaedic environ-
ment, in which patients have access to a large volume of
information from many different sources, incorporating
patient values and preferences into the treatment decision-
making process improves patient satisfaction and participation
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in healthcare interventions and will only become more
important as our patients gain greater access to information
about treatments. The use of patients’ decision aids and the
practice of SDM facilitate these aims. A greater number of
studies on patients’ decision aids in randomized trials
comparing different orthopaedic decision aids is essential
to determine the value of these tools. In addition, closer
examination of how the nature of the treatment choice
itself affects decision-making preferences and whether
these preferences are met through SDM and affect patient
satisfaction and outcomes would be valuable. Finally, there
are some clinical situations in which a different decision
model such as the paternalistic model for patients who
cannot or do not want to actively partake in a healthcare
decision may be more appropriate. At this time, firm con-
clusions about the use of patients’ decision aids in
orthopaedic clinical practice cannot be made. Several areas
are in need of specific study. This includes study of the
content and format of patients’ decision aids that will best
assist different patient groups make decisions about their
orthopaedic care. It is important to understand this may
vary for each condition and for patients with different
cultural and ethnic backgrounds. To make patients’ deci-
sion aids use feasible to patients and clinicians, research
will need to demonstrate that the use of patients’ decision
aids and the practice of SDM will improve the quality of
the patient experience, patient knowledge, preparedness to
make complex decisions, and satisfaction without disrupt-
ing or overwhelming clinical practice. Therefore, further
research examining the best type, timing, and content of
patients’ decision aids that will lead to maximum patient
involvement and knowledge gains with minimal clinical
workflow interruption is needed.
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