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ABSTRACT

Background: Decision aids help physicians convey information to patients and enable patients to be involved in the decision-
making process. There is a lack of use of decision aids in the orthopedic literature. The purpose of this study was to develop a
decision board to elicit preferences for treatment of displaced femoral neck fractures in patients over 60 years old.

Materials and Methods: We developed a decision board presenting descriptions and potential outcomes and complications
of two treatment options, hemiarthroplasty (HA) and internal fixation (IF), for displaced femoral neck fractures. Five orthopedic
surgeons evaluated the face and content validity of the decision board and 10 volunteers completed “scope tests” to determine the
comprehensibility. We then presented the decision board to 108 study participants faced with the scenario of sustaining a displaced
femoral neck fracture. Participants stated their preference for operative procedure and described the reasons for their choices.
Results: The decision board achieved good face and content validity. All participants in the scope tests appropriately switched their
preference to the other modality when probabilities were altered. Most participants found the decision board easy to understand
and helpful in making an informed decision. Also, most participants were satisfied with the amount of information presented and
with the use of the decision board as a decision making tool. Sixty-one participants (56%) chose IF as their operative procedure
of choice quoting less blood loss, shorter operative time, and less invasiveness as the top factors that contributed to this choice.
Participants who preferred HA (44%) did so primarily due to the lower re-operation rate.

Conclusions: The decision board is a useful and reliable tool to inform patients about the treatment options for displaced femoral
neck fractures. They should be utilized by surgeons to incorporate patients’ preferences into the decision-making process.
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must be taken to develop and implement resources that can
assist physicians in conveying information to patients.*

INTRODUCTION

s the paradigm in medicine shifts to evidence-based

decision-making and the literature remains comprised
of an abundance of often conflicting evidence
providing patients with unbiased and accurate information can
be challenging. Therefore, strides and innovative techniques
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Decision boards are visual aids that helps physicians convey
information to patients in an unbiased fashion, and in turn,
enables patients to reveal their true preference.? There is
little evidence in the orthopedic literature detailing the
effectiveness of decision aids in clinical practice.® However,
there is an increasing interest in these tools as evidenced
by a recent survey of 272 orthopedic surgeons in the
United Kingdom which found that most surgeons perceived
decision aids to be a ‘good idea’ or an ‘excellent idea’ for
elective hip and knee replacements.® Decision aids are also
proving useful in the management of patients with chronic
pain due to osteoarthritis as they enable patients to elicit
their concerns prior to a surgical consultation.*

Treatment of displaced femoral neck fractures is one of the
most important, yet controversial, topics in the orthopedic
literature. These fractures constitute a medical, social, and
economic challenge for the healthcare system and result in a
substantial impairment of independence and quality of life,
a 30% annual mortality rate and healthcare costs exceeding
nine billion dollars per annum.>’” The optimal treatment
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of these fractures in patients older than 60 years old, and
especially those between 60 and 80 years is controversial.
Available options include total hip arthroplasty (THA),
hemiarthroplasty (HA) and internal fixation (IF). IF can
be performed with less operative time and blood loss than
HA, but is associated with higher complication rates (25%
to 57%) and consequently higher reoperation rates (18%
to 57%).81% Complications of HA (such as dislocations
and prosthetic loosening) are less common, resulting in a
reoperation rate of 0% to 23%.° Most orthopedic surgeons,
however, favor HA relative to IF and THA in the older
patient population.!!

When two or more treatment options exist with different
potential benefits and limitations, clinicians should
incorporate patients’ values and beliefs into the decision-
making process.'? To our knowledge, no investigators
have attempted to measure patients’ preferences for the
management of displaced femoral neck fractures. Therefore,
we designed a decision board to convey descriptions of
different treatment options (HA and IF), their expected
outcomes and potential complications to non-physicians. Our
objective was to develop a decision board to help surgeons
inform patients and elicit preferences about treatment options
for displaced femoral neck fractures in the elderly.

MATERIALS AND METHODS

We followed the accepted methodology for the development
of a decision board?!*1°and ensured that the board fulfilled
the CREDIBLE Criteria®® for assessing the quality of
decision aids. A systematic review was conducted to identify
randomized controlled trials and meta-analyses examining
the treatment of femoral neck fractures. We searched
MEDLINE (1966 to January 2005) with the following terms:
Femoral neck fracture AND prosthesis OR fixation. No
language restriction was applied. The bibliographies of all
retrieved publications were reviewed for additional relevant
articles. The article titles and abstracts were assessed to
determine if the study involved treatment of displaced
femoral neck fractures with either prosthetic replacement
or internal fixation. We abstracted data from eligible
studies regarding the treatment groups, interventions,
duration of hospitalization, functional outcome, and rates
of complications (blood transfusion, superficial and deep
infections, reoperation, and mortality rate). We identified
16 randomized controlled trials and 2 meta-analyses of
randomized trials. We updated the meta-analysis by Masson
et al. to include three randomized controlled trials published
after that meta-analysis.?!23

A focus group composed of five orthopedic surgeons,
an orthopedic resident, and an expert in decision board
development was assembled to determine what information

should be included in the decision board. Based on their
recommendations, we included background about femoral
neck fractures, a description of the two treatment options
(IF and HA), and their respective outcomes and risks.

Decision boards have been extensively tested and shown
to be valid, reliable, and easily administered tools.?7?* Our
decision board was pre-tested on five healthy volunteers
to check for clarity of language. The layout of the board
and some wording of the options were changed as
recommended by the pre-testers. Five academic orthopedic
surgeons reviewed the decision board to assess the face
and content validity of the board and provide suggestions.
The comprehensibility of the decision board was tested on
10 healthy volunteers using “scope tests” which consisted
of changing the information on the decision board and
determining whether the preferences changed in a predictable
manner. For example, if a respondent chose IF, we increased
the probability of patients who would need blood transfusions
in the IF group from 2% to 20% (close to the HA group)
and reassessed the preference again. We predicted that
the participant’s preference would change to HA when we
reduced the benefits of IE Similarly, if a respondent chose
HA initially, the probability of patients who would need
another operation within one year in the HA group was
increased from 12% to 30% (close to the IF group) and then
the preference was reassessed again. We expected a switch
of preference with this change in information.

The decision board consisting of a description of the
procedures, the expected outcomes, and the possible
risks [Figure 1]. We used the terms “metallic screws” and
“metallic ball” to avoid bias by introducing the words
“fixation” and “replacement”. We presented the outcomes
as probabilities with uncertainty using the phrase, “out of
100 patients who will have this procedure, a certain number
will develop the complication indicated”. An optional
card about risks of blood transfusion, published by our
institution, was supplied upon request [Figure 2].

We evaluated the decision board in a clinical practice
setting. Approval was obtained from the ethics boards of two
hospitals (one community-based and one university-based).
Participants were healthy volunteers over the age of 18 and
were excluded if they had previously suffered a femoral
neck fracture since their choice may be biased towards (or
against) the treatment option that they previously received.
These participants were mainly selected from orthopedic
or fracture clinics at the two hospitals.

A total of 108 participants were recruited and presented
with the following hypothetical scenario: “You are a 65 year
old who slips on ice while walking. You are taken to the
nearest hospital and after careful physical and radiographic

23
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Treatment Options \

Fracture of th  of the f = Fixing the fracture Replacing the fracture
+ Fracture of the neck of the femur is a . . . .
fracture or break below the ball of the 5 ’f with Metalllg Sqrevys with Meta"'q Ba" .
hip joint Y » The anesthesiologist will put you to sleep « The anesthesiologist will put you to sleep or
B or will freeze your hip by a needle into your will freeze your hip by a needle into your
+ 4 out of 1000 Canadian older than 60 years back back Q
old will have this fracture + The surgeon will use an x-ray machine to « The surgeon will make a cut in the skin at?
is i iti the side of thigh that 15
+ There are two options to treat this fracture. make sure the fracture is in good position \ ce&:]tsi:n:‘zrsyour igh that measures
Each has benefits and risks. « The surgeon will make 3 cuts (each
measures 2 centimeters) in the skin at the * The surgeon will remove the broken ball of
* You will be shown the treatment options and side of your thigh. your hip. |
their possible outcomes + The surgeon will introduce 3 screws into « The surgeon will put a metallic stem into
.y ilb ked about the broken piece of bone to fix it as shown your thigh bone (femur). The surgeon will
OU Wl be asked about.your in the picture then attach a metallic ball to the stem as
recommendation of what option is better shown in the picture
* The surgeon will close the skin with staples :
* The surgeon will close the skin with staples

Treatment Outcomes

Treatment Outcome of each Outcome out of 100 patients who will Outcome out of 100 patients who will
procedure: have Metallic Screws: have the Metallic Ball
* Average duration of the operation * 38 minutes * 69 minutes
« Average blood loss during the operation « 78 milliliter « 338 milliliter
« Patients who will need blood transfusion * 2 patients * 23 patients
= Average length of hospital stay « 26 days « 21days
« Patients who will return to their original residence « 85 patients * 81 patients
» Patients who will regain mobility within one year « 45 patients « 41 patients
« Patients who will have superficial wound infection « 3 patients « 3 patients
that will require antibiotics treatment
» Patients who will have deep wound infection that « 1 patient « 3 patients
will require another operation
+ Patients who will have another operation within + 34 patients (either to remove the screws, to puta + 12 patients (either to put the ball back in place f it is
one year metallic ball, or to put a metallic ball and socket) dislocated or to put a metallic ball and socket)
« Patients who will die within 6 months of operation | | « 17 patients + 21 patients
= Patients who will die within one year of operation « 27 patients « 29 patients
Figure 1: An illustration of the decision board
Infectious Non-Infectious
HIV 1:4 Million - 1:10 Million Acute Hemolytic 112 600
Human T-Cell Virtually zero risk with Fatal Hemolytic 1-71.000
L:-rl:r:;hotroplc Virus |leukodepletion Delayed Hemolytic 1:9,.200
:-I t')t' i v Allergic (rash) 1:100 to 1:300
epatitis ery rare "
= i Anaphylaxis 1:1,500 to 1:23,000
Hepatitis B 1:31,000 to 1:1,200,000 N
— Circulatory
Hepatitis C 1:3,100,000 Overload 1:100

Creutzfeldt-Jacob |Theoretical risk in Canada
Disease (variant) Two probable cases in UK

Transfusion Related
Acute Lung Injury
Syphilis Virtually nonexistent (TRALI) 1:5,000 to 1:100,000
Sepsis <£1:50,000 serious

reaction from platelets:
1:500,000 serious reaction
from red blood cells

West Nile Virus Risk unknown
Cytomegolovirus |up to 1-2% in certain high
(CMV) risk patients

Figure 2: An illustration of the cards containing the risks of transfusion which were given to participants upon request
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examinations, you are told you have a femoral neck fracture
(a fracture of the long thigh bone at the hip level). The
orthopedic surgeon tells you that there are two treatment
options for this type of fracture.” We then presented the
decision board to each participant, highlighting the treatment
options, expected outcomes, and possible risks of each.

Participants were asked for their preference of treatment
option. We insured that those participants who chose IF
were aware that reoperation might mean that they would
require HA. This was explicitly stated on the decision board
and was verbally mentioned in the interview as well in most
cases. Then, they were asked to rate the strength of their
choice on a 7-point scale (1- I definitely prefer the metallic
ball option; 4- I am indifferent; 7- I definitely prefer the
metallic screws option). The reason for choosing a specific
option was recorded for each respondent.

When the interview was over, the participants completed a
questionnaire on socio-demographic variables (gender, age,
race, educational level, occupation, and income), previous
history of fractures, and an evaluation for the acceptability
and satisfaction of using the decision board as a tool to
provide information about treatment options and their
risks and benefits. Acceptability of the decision board was
assessed by asking participants questions about how well
they understood the decision board, its usefulness in helping
them make a decision, and whether they would recommend
it for others. Satisfaction was assessed in regards to the
amount of information provided, the use of the decision
board as a method to present material, and the use of the
decision board as a decision-making tool.

For each study, we calculated the mean differences for
continuous outcomes. When possible, we pooled the estimates
from individual trials based on sample size. Group data were
summarized in terms of frequencies and percentages.

ResuLTs

All five orthopedic surgeons agreed with the content of the
decision board and no further suggestions were offered.
Of the 10 participants in the scope tests, 6 (60%) chose
IF and 4 (40%) chose HA. All participants appropriately
switched their preference to the other modality when the

with others. Ninety-two percent participants stated that they
were satisfied with the use of the decision board as a method
for presenting information, 81% were satisfied with the
amount of information presented, and 82% were satisfied
with the use of the decision board as a decision-making tool.

The mean age of participants was 44.1 years (range, 18 to
78 years); 20% were older than 60 years, 70% had some
postsecondary education, and 41 % were female [Table 1].

Out of the 108 participants, 61 (56%) chose IF as their
preferred treatment of choice. Less blood loss (61%),
shorter operation time (34%), less mortality (20%), and less
invasiveness (20%) were the main factors that contributed to
the choice of IF as the preferred treatment option [Table 2].
Ninety-four percent of the participants who chose HA (44%)
stated that lower re-operation rate was the chief reason for
their choice [Table 3].

Out of the 20 participants over the age of 60, 11 (55%)
chose IF as their preferred treatment option. The reasons
for preferring IF relative to HA in participants over 60
years old were less blood loss (63%), shorter operation
time (36%), less mortality (9%), and less invasiveness (9%)
[Table 2]. All of those who preferred HA did so because of
the reoperation rate [Table 3].

Table 1: Participants’ demographics

Demographic HA (n=47) IF (n=61) Total (n=108)
category (%) (%) (%)
Gender
M 26/44 (59) 32/55 (58) 58/99 (59)
F 18/44 (41) 23/55 (42) 41/99 (41)
Age
<60 years 34/43 (79) 44/55 (80) 78/98 (80)
>60 years 9/43 (21) 11/55 (20) 20/98 (20)
Education level
High school 14/44 (32) 15/54 (28) 29/98 (30)
Some post- 30/44 (68) 39/54 (72) 69/98 (70)
secondary
Income
$0 - $40,000 12/38 (32) 22/51 (43) 34/89 (38)
$40,000 - $80,000 23/38 (60) 24/51 (47) 47/89 (53)
>$80,000 3/38 (8) 5/51 (10) 8/89 (9)

Table 2: Participants’ cited reasons for preferring IF

. Reasons for All participants Participants
probabilities were altered. choosing IF (n=61) (%) >60 years (n=11) (%)
Less bleeding 37 (61) 7 (63)
Generally, interviews took 15-20 minutes to administer.  gporter operative time 21 (34) 4 (36)
Eighty-three percent participants completed the acceptability L ess mortality 12 (20) 1(9)
and satisfaction questionnaire. Of those, 94% reported that  Less invasive 11 (20) 1(9)
the decision board was easy to understand, 93% indicated Less infection 10 (16) 1(9)
that the decision board helped them make a decision, and ~ Better mobility 6 (10)
89% recommended that the decision board should be used Cosmetic 3(8)
25 Indian Journal of Orthopaedics | January 2012 | Vol. 46 | Issue 1
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Table 3: Participants’ cited reasons for preferring HA

Reasons for All participants Participants
choosing HA (n=47) (%) >60 years (n=9) (%)
Less reoperation 44 (94) 9 (100)

Shorter hospital stay 5(11)

DiscussioN

There has been a calling in the orthopedic literature to change
the surgeon-patient encounter. Bryant et al.? proposed and
encouraged increasing communication between surgeons
and patients to promote patient participation in decision-
making. They suggested an increased use of decision aids
in the clinical setting to facilitate the presentation of all
available treatment options and their respective potential
benefits and risks.?

Tools like the decision board have been tested extensively
and found to be valid, reliable, and easy to use. Many
studies have shown that decision boards improve patients’
knowledge as well as ability to participate in decision
making.?17202 [ncreasing patients’ involvement in their
care changes patient behavior and increases compliance
with treatment.?®2” O’Connor et al.?® recently carried out
a systematic review of 55 randomized controlled trials
evaluating the efficacy of decision aids compared to no
aid, usual care, or an alternative intervention. The review
illustrated that patients who used a decision aid had greater
knowledge and less decisional conflict due both to feeling
uninformed and feeling unclear about personal values.
Furthermore, decision aids reduced the proportion of
patients who were passive in the decision-making process.?®
Other studies also showed that patients in the decision
board group were more satisfied with decision making
following the consultation compared with patients in the
conventional consultation group.!®

This study demonstrates that this decision board is a valid
and reliable tool to use for eliciting treatment preferences for
displaced femoral neck fractures. The majority of participants
found the decision board to be a highly acceptable method
as it was easy to understand and enabled them to make
an informed decision. Patients were also satisfied with the
decision board as a method for presenting information, the
amount of information presented to them, and using the
decision board as a decision-making aid.

This decision board analysis also found that over half of
the participants preferred IF relative to HA for the treatment
of displaced femoral neck fractures. The main cited factors
for this preference were less blood loss, shorter operative
time, lower mortality, and less invasiveness. Although we
ensured that participants were aware that reoperation for [F
may mean having to undergo HA (or THA) with all its risks,

most participants still thought that the previously mentioned
factors outweigh the potential risks of reoperation.

Howeuver, it is important to note that the mean age of our
participants was 44.1 years which is considerably younger
than the targeted population (patients over 60 years old).
Although a sub-analysis of the results showed that 55% of
participants over the age of 60 years still preferred IF relative
to HA, yet the preferences of our younger population may
be different than preferences of patients above 60 years old.
Furthermore, the material in our decision board was based
on the data that was available from our literature review-
up to January 2005. There have been a large number of
recent studies that demonstrate different outcomes for the
two treatment options (HA and IF). For example, the latest
Cochrane review concluded that there was no difference
in mortality rates between IF and HA.? Furthermore,
many newer studies have evaluated pain scores, functional
outcomes, and quality of life improvements after IF or
HA. These studies demonstrated a significant increase in
functional outcome and quality of life scores for HA relative to
[F3931 These factors are likely to influence patients preferences
and choices and may change the conclusions of this part of
the study. Therefore, it would be important to perform this
decision board analysis with updated data and outcomes
to patients above 60 years old to evaluate their preferred
treatment option for displaced femoral neck fractures.

Nevertheless, this study displays that non-physicians’
preferences can be divergent from that of physicians
and hence raise the possibility that patients’ preferences
may also diverge from their physicians. Surgeons might
underestimate patients’ preference for a less invasive
surgery. Many studies have demonstrated the gap in the
communication between patients and physicians when it
comes to decision-making and choosing treatment options.
For example, there is a significant difference between
the thresholds of physicians and patients for the risk of
excess bleeding deemed acceptable with antithrombotic
therapy and the amount of reduction in risk of stroke
thought necessary to justify warfarin treatment.3? Patients
are willing to accept a much higher risk of bleeding for
an associated reduction in risk of stroke compared to
physicians. Furthermore, cancer patients are willing to
accept intensive treatment with severe side effects for a
much smaller chance of a benefit in terms of cure compared
with doctors or nurses.

There are several strengths to this study. We followed
rigorous, well-defined methodology to develop and validate
the decision aid. We used one-on-one interviews to ensure
that all participants understood the questions being asked
and provided their true preference. We demonstrated that
the decision board is a valuable tool for inquiring about
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patients’ preferences and incorporating it into the decision-
making process.

As mentioned, the sample of participants provides the main
limitation to this study. Ideally, we would have involved real
patients with femoral neck fractures at the point of decision
making rather than relying on healthy members of society.
However, at our institution and at most other centers, the
decision to perform HA or IF in this patient population is
at the discretion of the treating surgeon and most surgeons
have strong opinions regarding the optimal treatment
modality. Thus, we could not administer the decision board
and elicit preferences in patients with femoral neck fractures
since they would not be offered the two treatment options in
practice. Testing the decision board in a clinical setting and
eliciting actual patients’ preferences at the time of decision
making is a research priority. In order to do this, a system
would have to be set up whereby patients over the age of
60 years who suffer a displaced femoral neck fracture are
asked about their preferred treatment option through the
decision board with surgeons in that institution that are
willing to offer the patient the option which they chose.
However, since some surgeons may not be equally skilled
in both techniques, the patient’s choice may require moving
to another surgeon.

Participants were given the option of choosing either IF
or HA. A do-nothing alternative was not considered in
this study because it is not an ethically acceptable option
for displaced femoral neck fractures unless the patient has
circumstances preventing operative treatment. Moreover,
THA was not considered because until recently it was less
commonly performed in this population and was reserved
for patients with pre-existing osteoarthritis of the hip and
it usually requires surgeons with specialty training which
represent a small number of surgeons treating displaced
femoral neck fractures.

In conclusion, this study demonstrates that our decision
board effectively elicited preferences for the treatment of
displaced femoral neck fractures and patients were highly
satisfied and found the decision board acceptable as a
decision making aid. With the debate regarding the surgical
treatment of displaced femoral neck fractures unresolved
and controversial, patients must become informed and
involved in the decision making process. The decision board
developed in this current study can help orthopedic surgeons.
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