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PART 1
GENERAL INTRODUCTION

10

CHAPTER 1
Introduction and thesis outline
There is substantial variation in the rates and type of operative and nonoperative treatment that cannot be explained by demographics, pathophysiology,
or comorbidities.1-3 There should be some variation in medical treatments. But it’s
difficult to justify variation from surgeon-to-surgeon. The observed variation should
derive entirely from variation in patient preferences based on their values. The
surgeon-to-surgeon variation demonstrates some important opportunities: we can
do better to assist patients in becoming aware of their values, ensuring that their
initial preferences are not based on misconceptions so that they can consider all the
available options, and then helping them choose the option that suits them.
Some of the variation is explained by differences in opinion among
surgeons. For example, some surgeons offer patients with symptoms of carpal
tunnel and normal electro-diagnostic testing surgery based on symptoms alone,
and others do not. It is unclear whether factors such as workers’ compensation,
litigation and less specific symptoms are associated with recommendation for
surgery.3-5 In the second chapter of this thesis we measured factors associated
with variation in recommendation for operative and non-operative treatment
for compressive neuropathy.
Another area of debate is the role of operative treatment for fractures of
the proximal humerus. Surgery is considered for approximately 1 in 5 patients, but
there is no consensus on which fractures benefit from surgery or which procedure
to perform.6 The data to date are limited and inconclusive.6,7 In chapter 3, we
measured the factors that influence agreement between surgeons on treatment
11

recommendations and the factors that lead a surgeon to recommend operative
treatment and type of surgery (ie, fixation vs arthroplasty).
Variation in recommendations for operative and non-operative
treatment seems greater for the least objectively verifiable issues. The “EvidenceBased Guidelines” from the American Academy of Orthopaedic Surgeons are
largely inconclusive for lack of evidence.8 Well-designed, prospective, randomized
controlled trials frequently show no difference or a small and possibly not
clinically relevant difference between 2 treatments.9,10 The fourth chapter
measured how health care providers decide which option to recommend to their
patients when the evidence is inconclusive.
In 2010 among 2,500 common treatments 51% were classified as having
insufficient evidence, 23% likely to be beneficial, 7% requiring trade-offs between
benefits and harms, 5% unlikely to be beneficial, 3% likely to be ineffective or
harmful, and 11% as clearly beneficial.11 A decision aid could inform patients
about the best available evidence and ongoing areas of debate in order to limit
the effect of both patient and surgeon bias and improve the patient’s comfort and
participation in the decision.12 Chapter 5 measured the priorities and preferences
of patients and hand surgeons facing decisions about management of CTS.
Patient satisfaction measures are increasingly used to evaluate the
quality of medical service.13 Many factors play into satisfaction, including
patient’s understanding of their own health and patient’s rating of the quality
of their care and perhaps expectations.14,15 We therefore measured in chapter 6
how previsit expectations affected satisfaction in the orthopaedic practice.
It is thought that it is important to make a shared decision when the evidence
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is inconclusive, when there is more than one reasonable option, when there is no clear
advantage in outcomes or when each benefit of harm may be valued differently.16
In shared decision-making the caregiver provides expertise and evidence, and the
patient and caregiver choose diagnostic and treatment options consistent with their
values and preferences.17,18 In chapter 7 we measured the effect of decision aids on the
magnitude of decisional conflict, anxiety, knowledge, satisfaction, physical function
and quality of life to patients with knee and hip osteoarthritis.
Patients with traumatic problems are thought to be less capable of and
less interested in participating in decisions because they feel vulnerable and
time-pressured. In addition, patients with greater symptoms of depression or
less self-efficacy might have less desire or confidence about participation in the
decision-making process and might prefer to fall back to a paternalistic style of
medical care and take a more passive role. In chapter 8, we measured patient
12

preferences for shared decision-making in relation to the acuity of the diagnosis
and to psychological factors.
The final chapter provides a summary and discussion followed by an overall
conclusion and future perspective based on the study results presented in this thesis.
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CHAPTER 2
Variation in recommendation for
surgical treatment for compressive
neuropathy

Michiel G.J.S Hageman, MD, Stephanie J.E. Becker, MD, Arjan G.J. Bot, MD, Thierry Guitton, MD, PhD,
David Ring, MD, PhD, the Science of Variation Group.*

Orthopaedic Hand and Upper Extremity Service, Harvard Medical School, Massachusetts General
Hospital, Boston, MA, USA.

J Hand Surg Am. 2013 May;38(5):856-62.
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ABSTRACT
Background It is our impression that there is substantial, unexplained
variation in hand surgeon recommendations for treatment of peripheral
mono-neuropathy. We tested the null hypothesis that specific patient and
provider factors do not influence recommendations for surgery.
Methods Using a web-based survey, hand surgeons recommended surgical or
nonsurgical treatment for patients in two different scenarios. Six elements of
the first scenario (symptoms, circumstances, mindset, diagnosis, objective
testing, and expectations) had two possibilities that were each independently
and randomly assigned to each rater. For the second scenario, two different
scenarios were randomly assigned to each rater. Multivariable logistic
regression sought factors associated with a recommendation for surgery.
Results A total of 186 surgeons of the Science of Variation Group completed
a survey regarding recommendation of surgery for two different patients
based on clinical scenarios. Recommendations for surgery did not vary
significantly according to provider characteristics.
For the various elements in scenario 1, recommendation for surgery was
more likely for patients who were self-employed and continued to work and
who had objective electro-diagnostic abnormalities. For the two vignettes
used in scenario 2, a recommendation for surgery was associated with
abnormal electrophysiology.
Conclusions The findings of this study suggest that – at least in a survey
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setting – surgeons prefer to offer peripheral nerve decompression to patients
with abnormal electrophysiology, particularly those with effective coping
strategies.

INTRODUCTION
Pathophysiology and demographics cannot explain the substantial geographic
variation in rates of surgery. Cholecystectomy for silent gallstones and lumbar
spine surgery are known examples of small area variation in surgical rates.1,2
The rates and types of surgical treatment of distal radius fractures in the
United States Medicare population also demonstrate small area variation based
primarily on sex and age.3

16

Another area of variation is differences in opinion. Some of the most debatable
issues in hand and upper extremity surgery are the least scientific, meaning
the least objectively verifiable. For instance, diagnosis and treatment of radial
tunnel and pronator syndromes (diagnoses defined in part by normal electrodiagnostic testing) varies substantially: some surgeons make these diagnoses
and offer surgical treatment routinely, whereas others consider these diagnoses
illness constructs (an illness that exists only because we agree to behave as if
it exists) and do not find them useful for patients. There is debate regarding
whether idiopathic median neuropathy at the carpal tunnel should be considered
a syndrome (a constellation of symptoms and signs) or an objectively verifiable
median neuropathy at the carpal tunnel (pathophysiology/ disease). For example,
some surgeons offer patients with normal electro-diagnostic testing surgery
based on symptoms alone, and others do not. Workers’ compensation, litigation,
and less specific symptoms are associated with worse outcomes from surgery,4-10
but it is unclear whether these factors affect recommendations for surgery.10,11
In this study, we surveyed a large group of hand surgeons regarding
recommendations for surgery for peripheral nerve disorders. We tested the
null hypothesis that specific patient and provider factors do not influence
recommendations for surgery.

MATERIAL AND METHODS
A total of 235 surgeons of the Science of Variation Group were asked to complete
a survey regarding recommendation of surgery for two different patients based
on clinical scenarios.
The Science of Variation Group is an international collaboration
of practicing surgeon observers that studies variation in the definition,
interpretation, classification, and treatment of human illness. Collaborative
authorship and scientific curiosity and camaraderie are the only incentives for
participation.
The study protocol was approved by our institutional review board.
Incentives, other than acknowledgment as part of the Science of Variation
Group, were not provided. Of the total 235 surgeons, 186 completed the survey
(73%). (Table 1).
Evaluation
After logging in to the website, each observer entered his demographic and
17
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Table 1 Demographics

n=186

n

%

Sex
Men
Women

167
19

90
10

Practice
Asia
Canada
Europe
United Kingdom
United States
Other

3
1
9
4
161
8

2
1
4
2
87
4

Years In practice
0-5
6-10
11-20
21-30

55
38
56
37

30
20
30
20

Supervise
Yes
No

122
64

66
34

Specialization
Hand and wrist
Other

180
6

97
3

professional information: sex, country or region of practice, years in independent
practice, supervision of trainees, and surgical subspecialty.
The observers were then presented with two scenarios and asked
whether they would recommend surgical treatment (yes or no). In the
first scenario (scenario 1), six elements of the scenario were randomized
independently. The following was a constant part of scenario 1: “A 55-yearold woman, a journalist, presents with symptoms unresponsive to splinting,
medication, modification of activities, and hand therapy.” Afterward, information
about (1) symptoms, (2) circumstances, (3) mindset, (4) diagnosis, (5) objective
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testing, and (6) expectations was presented. Each of these elements had two
alternatives, A and B, which were randomly assigned. The alternatives for
symptoms were (1A) symptoms consist of numbness of the thumb, index,
middle, and ring fingers that occasionally wake her from sleep, are present
most mornings, and also occur with hair drying, driving, and other bent-wrist
activities; and (1B) symptoms consist of forearm and wrist pain with typing and
occasional numbness of the entire hand. The alternatives for circumstances
were (2A) she is not currently working; she has an open workers’ compensation
claim that is in dispute; and she has hired a lawyer to represent her; and (2B) she
is self-employed and continues to work. The alternatives for mindset were (3A)
she can type for only 10 to 15 minutes at a time, and the pain is excruciating;
and (3B) nothing. The alternatives for diagnosis were (4A) a diagnosis of
carpal tunnel syndrome is made, and (4B) a diagnosis of pronator syndrome
is made. The alternatives for objective testing were (5A) electro-diagnostic
testing demonstrates motor and sensory nerve dysfunction consistent with
the diagnosis, and (5B) electro-diagnostic testing is normal. The alternatives for
expectations were (6A) her primary care doctor sent her to you for surgery; and
(6B) none.
The observers were then presented with a second scenario and asked
whether they would recommend surgical treatment (yes or no). In this case, one
of two complete scenarios was randomly assigned:
Scenario A: A 55-year-old woman, a journalist, presents with symptoms
unresponsive to splinting, medication, modification of activities, and hand
therapy. Symptoms consist of forearm and wrist pain with typing. She is
tender over the lateral side of the proximal forearm. She can type for only 10
to 15 minutes at a time. The pain is excruciating. She is not currently working.
She has an open workers’ compensation claim that is in dispute. She has hired
a lawyer to represent her. Electro-diagnostic testing demonstrates dysfunction
of the radial nerve in the proximal forearm. Her primary care doctor diagnosed
radial tunnel syndrome and sent her to you for surgery.
Scenario B: A 55-year-old woman, a journalist, presents with symptoms
unresponsive to splinting, medication, modification of activities, and hand
therapy. Symptoms consist of forearm and wrist pain with typing. She is
tender over the lateral side of the proximal forearm. She is self-employed and
continues to work. Electro-diagnostic testing is normal.
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Table 2 Bivariate analysis for demographics combined with scenario 1 and 2

Independent parameters

Scenario 1

Recommended Treatment
Non-operative
Operative
n
n

n=186

P-Value

Sex

Men
Women

87
14

80
5

0.073

Location

United States
Other

91
10

70
15

0.12

Years in practise

0-5
6-10
11-20
21-30

33
20
27
21

22
18
29
16

0.64

Supervision

Yes
No

67
34

55
30

0.054

Specialization

Hand and wrist
Other

97
4

83
2

0.54

Sex

Men
Women

38
5

57
5

0.54

Location

United States
Other

6
37

7
55

0.68

Years in practise

0-5
6-10
11-20
21-30

12
9
13
9

19
10
19
14

0.94

Supervision

Yes
No

27
16

42
20

0.60

Specialization

Hand and wrist
Other

42
1

61
1

0.79
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Scenario 2 A

continue >
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continued table 2

Independent parameters

Recommended Treatment
Non-operative
Operative
n
n

P-Value

Scenario 2 B
Sex

Men
Women

57
6

15
3

0.40

Location

United States
Other

9
54

3
15

0.80

Years in practise

0-5
6-10
11-20
21-30

21
11
20
11

3
8
4
3

0.11

Supervision

Yes
No

41
22

12
6

0.90

Specialization

Hand and wrist
Other

4
59

0
18

0.27

Sex

Men
Women

95
11

72
8

0.93

Location

United States
Other

15
91

10
70

0.74

Years in practise

0-5
6-10
11-20
21-30

33
20
33
20

22
18
23
17

0.87

Supervision

Yes
No

68
38

54
26

0.63

Specialization

Hand and wrist
Other

101
5

79
1

0.19

Scenario 2A + B
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Statistical analysis
Our primary outcome measure for both scenarios was the decision to operate
or not. The association between the outcome measures, demographics, and the
elements of the scenarios were investigated using the chi-square test. All factors
that had p < 0.10 in bivariate analysis were inserted in a backward, stepwise
(likelihood) binary logistic regression to find the factors associated with the
decision to operate.

RESULTS
Observer demographics are recorded in Table 1. Region of practice, years in
practice, and type of specialization did not influence recommendation for
surgery for either scenario (Table 2).
Scenario 1 and treatment
In scenario 1, objective testing (electro-diagnostic tests demonstrate nerve
dysfunction) and circumstances (self-employed and continues to work) were
significantly associated with the decision to operate. Sex and supervision
satisfied the criteria for entry in the backward logistic regression. In the final
model with predictors for recommending surgery, only patients who were
self-employed and continued to work (OR 2.9, 95% CI 1.4 to 5.9) and who had
objective electro-diagnostic abnormalities (OR 12, 95% CI 5.8 to 25) were
retained in the model (Nagelkerke R2 0.38, p < 0.001) (Table 3).

Decision-making in Orthopaedic Surgery

Scenario 2 and treatment
The demographics of the surgeons were not significantly associated with
the decision to operate in either scenario A (patient is not working and has
abnormal electro-diagnostic testing), scenario B (self-employed and a normal
electro-diagnostic test), or both scenarios combined (Table 2). Surgeons who
were randomized to scenario A were significantly more likely to operate
(p < 0.001) (Table 4).

DISCUSSION
Our impression is that there is substantial variation in recommendations for
peripheral nerve surgery, particularly for more debatable diagnoses, such as
pronator syndrome. The findings of this study suggest that surgeons tend to

22

Table 3 Bivariate analysis - scenario 1 and 2

Independent parameters

n=186

Recommended Treatment
Non-operative
Operative
n
n

P-Value

Scenario 1
Symptoms
Symptoms consist of numbness of the
thumb, index, long and ring fingers which
occasionally waker her from sleeping.
Symptoms consist of forearm and
wrist pain with typing and occasional
numbness of the entire hand.
Circumstances
She is not working open WC claim in
dispute, has hired a lawyer.
Self-employed and continues to work.
Mindset
She can only type for 10-15 minutes at a
time. The pain is excruciating.
None.
Diagnosis
A diagnosis of CTS is made.
A diagnosis of pronator syndrome is
made.
Objective testing
EMG demonstrates motor and sensory
nerve dysfunction consistent with the
diagnosis.
EMG is normal.
Expectations
Her primary care doctor sent her to you
for surgery.
None.

49

49

52

36

57

32

44

53

52

45

49

40

49
52

41
44

0.97

25

66

<0.001

76

19

55

36

46

49

0.21

0.011

0.84

0.10

continue >
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continued table 3

Independent parameters

Scenario 2

Decision-making in Orthopaedic Surgery

Type A
A 55-year-old woman journalist presents
with symptoms unresponsive to splinting,
medication, modification of activities
and hand therapy. Symptoms consist
of forearm and wrist pain with typing.
She is tender over the lateral side of the
proximal forearm. She can only type
for 10-15 minutes at a time. The pain
is excruciating. She is not currently
working. She has an open worker’s
compensation claim that is in dispute.
She has hired a lawyer to represent her.
Electrodiagnotic testing is normal. Her
primary care doctor diagnosed her with
radial tunnel syndrome and sent her to
you for surgery.
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Type B
A 55-year-old woman journalist presents
with symptoms unresponsive to splinting,
medication, modification of activities
and hand therapy. Symptoms consist
of forearm and wrist pain with typing.
She is tender over the lateral side of the
proximal forearm. She is self-employed
and continues to work. Electrodiagnotic
testing demonstrates dysfunction of the
radial nerve in the proximal forearm.

Recommended Treatment
Non-operative
Operative
n
n

43

62

63

18

P-Value

<0.001

Table 4 Logistic regression predicting likelihood of suggesting operative treatment
n=186

Category / Variable*

Odds Ratio

95.0% CI for OR
Lower Upper

Nagelkerke R2

Scenario 01 - Would you suggest operative treatment?

0.38

Sociological
Self-employed and continues to work
EMG demonstrates motor and sensory

2.9

1.4

5.9

Objective testing
nerve dysfunction consistent with the
diagnosis

12

5.8

25

offer peripheral nerve decompression in patients who continue to work and
have abnormal electrophysiology, and that abnormal electrophysiology takes
priority. This was an unexpected finding, because if surgeons offer surgery
based primarily on reliable and valid objective testing, there should be limited
variation in treatment recommendations. On the other hand, our best statistical
models could account for only 38% of the variation in recommendations for
surgery, suggesting that other, unmeasured factors (such as reimbursement,
rapport, etcetera) account for substantial variation.
This study should be interpreted in light of the fact that the observers are
predominantly in academic practice and are largely from the United States. This
study was also limited to the designed scenarios, which may have influenced
the responses. One shortcoming is that physical examination findings were not
one of the 6 components of the scenario presented. This was intentional, based
on the need to limit the number of variables for statistical reasons and the fact
that the subjective aspect of physical examination findings is more difficult to
represent in a Web-based scenario; however, we plan to develop methods for
looking into this. Short patient scenario’s fail to capture all the elements of the
patient-physician interaction, but even studies that simplify this
complex interaction (which all such studies must inevitably do, to some extent)
can provide useful feedback. In our opinion, the elements that we studied likely
25

represent the critical aspects of the clinical encounter and form a basis from
which all surgeons and all patients can evaluate their particular circumstance.
Another shortcoming is that what surgeons say in surveys may or may not
reflect what they say to actual patients. Finally, although a large number of
surgeons participated, the group may be different in many ways from the
average hand surgeon and may not represent the full variation in opinions
among hand surgeons worldwide. We also want to mention that our reference
to compressive neuropathy is speculative, particularly for the more debatable
diagnoses such as pronator syndrome and radial tunnel syndrome.
In the typical patient-provider interaction, symptom intensity and
magnitude of disability (which can be grouped together as illness behavior)
seem to have a more substantial influence on treatment choices than
pathophysiology (e.g. electro-diagnostic abnormalities). For instance, if a patient
with carpal tunnel syndrome and electro-diagnostic abnormalities experiences
a decrease in symptoms with nonsurgical treatment (less illness), then neither
the patient nor the surgeon find surgical treatment appealing, even though
there is some evidence that carpal tunnel syndrome is a progressive disorder
that can cause permanent nerve damage (in other words, there has been no
change in the disease). Conversely, many surgeons will offer surgical treatment
on the basis of symptoms alone, even if electrophysiological testing is normal
(more illness than expected based on objective pathophysiology). In contrast
to a disease like type 1 diabetes mellitus – in which patients must take their
insulin even if they are feeling well or risk diabetic ketoacidosis – the idea of
surgery to stop pathophysiology and prevent nerve damage in carpal tunnel
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syndrome seems counterintuitive to most patients and surgeons, and illness
behavior seems at times to have a relatively greater influence on treatment than
pathophysiology does. The results of our survey suggest that – at least among
a group of surgeons that is largely academic and primarily based in the United
States – these impressions may be incorrect because, on average, surgeons
indicated that they rely more on electro-diagnostic testing than we expected.
Another unexpected finding was the absence of an influence based
on the referring provider’s expectations. Anecdotally, depending on the
reimbursement setting, some of us have the impression that some surgeons
are concerned about satisfying the primary care doctor, without whose referrals
their practice would be less busy and, therefore, less profitable.
Finally, we expected to find a difference between debatable (e.g.
pronator and radial tunnel syndromes) and widely accepted (e.g. carpal tunnel
26

syndrome) diagnoses, but this did not have a measurable influence on surgeon
recommendations. Perhaps these diagnoses are less debated than we thought,
or perhaps these diagnoses are accepted if there are measurable electrodiagnostic abnormalities.
According to this survey, patient circumstances (e.g. workers’
compensation in dispute) and objective testing have more influence than
symptoms, mindset, diagnosis, and expectations on surgeon recommendations
for peripheral nerve decompression. Additional studies are needed to identify
factors that influence actual day-today decision-making, the sources of
variation, and how informed, shared decision-making, using techniques such
as decision aids, might reduce this variation, increase patient satisfaction, and
provide optimal health care as resourcefully as possible.
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ABSTRACT
Background The factors influencing the decision-making of operative
treatment for fractures of the proximal humerus are debated. We
hypothesized that there is no difference in treatment recommendations
between surgeons shown radiographs alone and those shown radiographs
and patient information. Secondarily, we addressed (1) factors associated
with a recommendation for operative treatment, (2) factors associated with
recommendation for arthroplasty, (3) concordance with the recommendations
of the treating surgeons, and (4) factors affecting the inter-rater reliability of
treatment recommendations.
Methods A total of 238 surgeons of the Science of Variation Group rated 40
radiographs of patients with proximal humerus fractures. Participants were
randomized to receive information about the patient and mechanism of
injury. The response variables included the choice of treatment (operative vs
non-operative) and the percentage of matches with the actual treatment.
Results Participants who received patient information recommended
operative treatment less than those who received no information. The patient
information that had the greatest influence on treatment recommendations
included age (55%) and fracture mechanism (32%). The only other factor
associated with a recommendation for operative treatment was region of
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practice. There was no significant difference between participants who were
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and were not provided with information regarding agreement with the actual
treatment (operative vs non-operative) provided by the treating surgeon.
Conclusions Patient information – older age in particular – is associated
with a higher likelihood of recommending non-operative treatment than
radiographs alone. Clinical information did not improve agreement of the
Science of Variation Group with the actual treatment or the generally poor
inter-observer agreement on treatment recommendations.

INTRODUCTION
The role of operative treatment for fractures of the proximal humerus is
debated. Surgery is considered for approximately one in five patients, but there
is no consensus on which fractures benefit from surgery or which procedure
to perform.1 The data to date are limited and inconclusive.1,2 A recent Cochrane
review found no statistically significant difference between operative and
non-operative treatment regarding patient-reported functional scores and
EuroQoL results at 1 year from 3 randomized control trials with a total of
153 participants.1 However, compared to non-operative treatment, operative
treatment had superior EuroQoL scores at two years of follow-up in two
randomized control trials with a total of 101 participants.1
Among a small group of surgeons at two level-1-trauma centers, Okike et
al3 identified younger age, operative treatment of other musculoskeletal injuries,
Arbeitsgemeinschaft f ür Ostesynthesefragen (AO) classification, translation-type
displacement, associated glenohumeral dislocation, and surgeon subspecialty
(upper extremity specialists were more likely to operate than traumatologists) as
factors associated with operative intervention. The use of arthroplasty rather than
internal fixation was associated with a higher Charlson score and more severe
Neer and AO classifications.3-5 Many of these factors relate to the radiographic
appearance of the fracture, whereas some relate to patient or surgeon factors.
We were curious about the factors that influence agreement between
surgeons on treatment recommendations and the factors that lead a surgeon to
recommend operative treatment and type of surgery (i.e. fixation vs arthroplasty). We
used the Science of Variation Group (SVOG), an international Web-based collaborative
of practicing surgeons, to test the primary null hypothesis that there is no difference
in treatment recommendations regarding operative vs non-operative treatment
between surgeons shown radiographs alone and those shown radiographs and
patient information such as age, sex, hand dominance, and fracture mechanism.
Secondarily, we addressed (1) factors associated with a recommendation for
operative treatment, (2) factors associated with recommendation for arthroplasty,
(3) concordance with the recommendations of the treating surgeons, and (4) factors
affecting inter-rater reliability of treatment recommendations.

MATERIALS AND METHODS
We asked the surgeons of the SOVG to complete a survey regarding the
recommendation of operative or non-operative treatment for a series of
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proximal humeral fractures. The SOVG is an international collaboration of fully
trained surgeon observers that studies variation in the definition, interpretation,
classification, and treatment of human illness. Collaborative authorship,
scientific curiosity, and camaraderie are the only incentives for participation.
Participating members viewed the radiographs of 20 fractures of the
proximal humerus treated operatively and 20 treated non-operatively. These were the
radiographs used by the surgeon caring for the patient and were not standardized.
Participants were randomized to receive information about the patient, including sex,
age, American Society of Anesthesiologists (ASA) classification, and hand dominance,
and mechanism of injury or not, in a 1-to-1 allocation.
Evaluation
The 40 proximal humeral fractures were selected from a separate case-control
study in which 66 patients, 33 treated operatively and 33 treated nonoperatively, were matched for fracture type, age, sex, and ASA classification. The
treating surgeons classified those fractures as 2-part surgical neck fractures in
7 pairs of patients, 3-part fractures in 9 pairs, and 4-part fractures in 4 pairs.
Participants viewed anterior-posterior and lateral radiographs.
Each participant provided demographic and professional information:
sex, world region of practice, years in independent practice, supervision of
trainees, and surgical subspecialty. Each observer was asked two questions for
each set of images: (1) Would you recommend surgery? And, if so, (2) What is
your preference: open reduction and internal fixation, percutaneous pinning,
or arthroplasty? In addition, the observers who received patient information
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were asked a third question: What information was most influential? They could
choose from the following answers: (1) patient characteristics (sex, age, ASA,
hand dominance), (2) fracture mechanism, (3) other (Table 1).
Of the 238 surgeons who completed the survey, 130 were randomized to
receive information and 108 were randomized to receive radiographs alone. The
cohorts were comparable (Table 2).
Statistical analysis
The response variables included the choice of treatment (operative vs
non-operative) and the percentage of matches with the actual treatment.
Associations between response variables and categorical explanatory variables
were assessed using X2 tests. Factors with p < 0.10 in bivariate analysis were
entered into a multiple logistic regression analysis.
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Table I Patient characteristics

Parameters

Nonoperative group
n=33

Operative fixation group
n=33

Time

Mean

SD

Range

Mean

SD

Range

P value

Age at injury (Y)

60

15

13 - 86

59

13

33 - 92

0.74

Age at follow-up (Y)

65

15

19 - 90

62

12

40 - 94

0.42

14

8.1

0 - 29

35

25

7 - 89

%

Duration injury until operative treatment
Duration of follow-up (Months)

56

17

15 - 83

<0.01

n

%

Sex
Men
Women

9
24

14
36

n
Sex
11
22

Neer classification
2 Part
3 Part
4 Part

12
16
5

18
24
7.6

Neer Classification
29
19
17
11
4.5
3

Fracture mechanism
Type 1 (Slipped)
Type 2 (High energy trauma)

23
10

35
15

Fracture mechanism
30
20
20
13

0.40

Dominant arm effected
Yes
No

17
16

26
24

Dominant arm effected
29
19
21
14

0.62

Comorbidity scale
ASA 1
ASA 2
ASA 3
ASA 4

10
18
4
1

16
28
5
2

Diabetes
Yes
No

7
26

11
39

Diabetes
7.6
5
42
28

0.52

Smocking
Yes
No

9
24

14
36

Smocking
33
22
17
11

0.59

33
17

Comorbidity scale
22
14
20
13
7.8
5

0.59

0.22

0.40

The percentage of agreement (1) with other observers and (2) with the
original treating surgeon was calculated for surgeons who received information
or not, and the κ-multi-rater measure was also measured. The κ values were
interpreted with use of the guidelines proposed by Landis and Koch.6,7
An a priori power analysis indicated that a cohort of 200 surgeons
randomized equally to review radiographs with or without patient information
would provide 80% power to detect a mean difference of 0.10 in inter-observer
reliability based on κ-multi-rater, assuming a pooled standard deviation of 0.25
(moderate effect size: 0.10/0.25 = 0.40) using a parametric Z-test with a twotailed α-level of 0.05 and assuming an underlying normal distribution in the
patient population.

RESULTS
Participants who received patient information recommended operative
treatment less than those who received no information (61% vs 66%; p < 0.01;
Table 3). The only other factor associated with a recommendation for operative
treatment was region of practice: participants from Asia were more likely than
participants from Canada to recommend surgery (72% vs 51%; p < 0.01; Table 2).
In multivariable analysis, the only factor associated with a recommendation
of non-operative treatment was receiving clinical information in addition to
radiographs, which explained 10% of the variation in recommendation for nonoperative treatment (odds ratio, 4.3;r2 = 0.10; p < 0.01).
Participants provided with patient information were more likely to
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recommend arthroplasty (24% vs 17%; p < 0.01) and less likely to recommend
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open reduction and internal fixation (69% vs 76%; p < 0.01; Table 4). The patient
information that had the greatest influence on treatment recommendations
included age (55%) and fracture mechanism (32%; Table 5).
There was no significant difference between participants provided with
information and participants not provided information regarding agreement
with the actual treatment (operative vs non-operative) provided by the treating
surgeon (65% vs 67% on average; p = 0.11). Agreement with the actual treatment
provided by the treating surgeon varied significantly by location of practice
(p < .01; Table 6).
Inter-observer agreement regarding recommendations for operative
treatment was poor (average, 0.008; range, 0.007 to –0.008; Supplementary (Table 7).

Table 2 Demographics of the participants

Parameters

Sex
Men
Women

n=228

Radiographs plus
additional information
n (%)

122 (52)
8 (3.2)

Radiographs without
additional information
n (%)

101 (42)
7 (2.8)

Location of practice
Asia
Australia
Canada
Europe
United Kingdom
United States of America
Other

9
4
7
40
5
59
12

(3.6)
(1.6)
(2.8)
(17)
(2.0)
(24)
(4.8)

2
2
4
27
0
62
11

(0.8)
(0.8)
(1.6)
(12)

Years In practice
0-5
6-10
11-20
21-30

41
29
34
26

(18)
(12)
(15)
(11)

40
18
33
17

(17)
(7.3)
(13)
(6.9)

Supervise Trainees
Yes
No

119 (50)
11 (5.6)

(25)
(4.4)

95 (39)
13 (5.6)

Fractures per year
0-5
6-10
11-20
>20

11
32
41
50

(4.8)
(13)
(17)
(21)

14
23
34
37

(5.6)
(9.7)
(14)
(15)

Specialization
General orthopaedics
Orthopaedic traumatology
Shoulder and elbow
Hand and wrist
Other

7
58
27
32
6

(2.8)
(24)
(11)
(15)
(2.4)

6
35
27
39
1

(2.4)
(14)
(11)
(16)
(0.4)
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Table 3 Bivariable analysis about the participants’ recommendation

Operative treatment

Nonoperative treatment

Operative
treatment
%

Nonoperative
%

Min Max

Operative
treatment
%

Nonoperative
%

Min Max

64

38

0.23-1

46

54

0-1

Operative
treatment

Nonoperative

P-Value

Operative
treatment

Nonoperative

P-Value

Information group
Radiographs + information
Radiographs - additional information

61
66

39
34

<0.01

43
50

57
50

<0.01

Sex
Men
Women

63
65

37
35

0.8

46
47

54
53

0.93

Location of practice
Asia
Australia
Canada
Europe
United Kingdom
United States of America
Other

72
69
51
62
54
61
73

28
31
49
38
46
39
27

<0.01

58
53
30
45
37
45
60

42
47
70
55
63
55
40

<0.01

Years In practice
0-5
6-10
11-20
21-30

62
62
66
64

38
38
34
36

0.24

44
44
49
49

56
56
51
51

0.25

Supervise Trainees
Yes
No

63
65

37
35

0.48

46
47

54
53

0.54

Fractures per year
0-5
6-10
11-20
>20

63
61
65
65

37
39
35
35

0.57

47
41
49
47

53
59
51
53

0.18

Specialization
General orthopaedics
Orthopaedic traumatology
Shoulder and elbow
Hand and wrist
Other

62
63
62
66
60

38
37
38
34
40

0.41

42
46
44
49
50

58
54
56
51
50

0.62

Overall
Observers

Table 4 Comparison of percentage of arthroplasty as prefered osteosynthesis for the
information and non information group

Arthroplasty

Parameters

mean
24%
17%

Information group
Radiographs plus additional information
Radiographs without additional information

95% CI

P-Value

Lower

Upper

<0.01

0.04

0.1

P-Value

Lower

Upper

<0.01

0.71

0.75

P-Value

Lower

Upper

0.54

-0.04

0.02

ORIF

Parameter
mean
69%
76%

Information group
Radiographs plus additional information
Radiographs without additional information

Pin

Parameter
mean
5.9%
6.8%

Information group
Radiographs plus additional information
Radiographs without additional information

Table 5 Additional information used by the information group for decision making
regarding the preferred treatment

Sex
Age
ASA
Hand dominance
Fracture mechanism
Other

n
9
72
20
12
42
68

%
7.2
55
15
8.9
32
52

37

Table 6 Bivariable analysis comparing the recommendation of the participant and the actual treatment

Operative treatment

Nonoperative treatment

Operative
treatment
%

Nonoperative
%

Min Max

Operative
treatment
%

Nonoperative
%

Min Max

80

20

0.2-1.0

46

54

0.0-1.0

Operative
treatment

Nonoperative

P-Value

Operative
treatment

Nonoperative

P-Value

Information group
Radiographs + information
Radiographs - information

77
83

23
17

<0.01

43
50

57
50

<0.01

Sex
Men
Women

80
82

20
20

0.45

46
47

54
53

0.93

Location of practice
Asia
Australia
Canada
Europe
United Kingdom
United States of America
Other

85
86
71
79
71
79
86

15
14
29
21
29
21
14

<0.01

58
53
30
45
37
45
60

42
47
70
55
63
55
40

<0.01

Years In practice
0-5
6-10
11-20
21-30

79
77
81
79

21
23
19
21

0.39

44
44
48
49

66
66
51
51

0.26

Supervise Trainees
Yes
No

80
78

20
22

0.52

46
47

54
53

0.93

Fractures per year
0-5
6-10
11-20
>20

78
78
80
81

22
22
20
19

0.62

47
41
49
47

52
59
51
53

0.14

Specialization
General orthopaedics
Orthopaedic traumatology
Shoulder and elbow
Hand and wrist
Other

82
79
80
80
69

18
21
20
20
31

0.23

42
46
44
49
50

58
54
57
51
50

0.62

Overall
Observers

Table 7 Agreement measurement

Radiographs plus additional information

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Radiographs without additional information

Kappa

ASE

Z-Value

P-Value

Kappa

ASE

Z-Value

P-Value

-0.007
-0.007
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
*
-0.008
-0.008
-0.008
-0.008
*
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
-0.008
*
-0.008
-0.008
-0.008
-0.008
-0.008

0.153
0.242
0.558
0.249
0.551
0.118
0.106
0.134
0.768
0.151
0.664
0.422
0.193
0.347
0.131
0.148
*
0.988
0.114
0.905
0.107
*
0.867
0.758
0.346
0.141
0.014
0.174
0.220
0.378
0.665
0.038
0.140
0.232
*
0.140
0.691
0.525
0.476
0.146

-0.048
-0.308
-0.013
-0.030
-0.137
-0.638
-0.071
-0.056
-0.098
-0.050
-0.114
-0.018
-0.040
-0.022
-0.059
-0.053
*
-0.008
-0.689
-0.087
-0.074
*
-0.091
-0.104
-0.023
-0.056
-0.567
-0.046
-0.037
-0.021
-0.121
-0.211
-0.058
-0.035
*
-0.058
-0.118
-0.155
-0.017
-0.056

0.962
0.758
0.989
0.976
0.891
0.523
0.944
0.955
0.922
0.960
0.909
0.986
0.968
0.982
0.953
0.958
*
0.994
0.491
0.931
0.941
*
0.928
0.917
0.982
0.955
0.571
0.963
0.971
0.983
0.903
0.833
0.954
0.972
*
0.954
0.906
0.877
0.986
0.956

-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
*
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
*
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009
-0.009

0.239
0.022
0.986
0.472
0.031
0.137
0.986
*
0.067
0.239
0.059
0.554
0.131
0.341
0.076
0.986
0.688
0.472
0.214
0.239
0.131
*
0.103
0.093
0.291
0.045
0.084
0.144
0.255
0.688
0.034
0.038
0.084
0.314
0.472
0.202
0.272
0.272
0.688
0.108

-0.038
-0.423
-0.009
-0.019
-0.297
-0.067
-0.009
*
-0.136
-0.038
-0.154
-0.017
-0.070
-0.027
-0.121
-0.009
-0.013
-0.019
-0.043
-0.038
-0.070
*
-0.089
-0.098
-0.032
-0.206
-0.109
-0.064
-0.036
-0.013
-0.269
-0.244
-0.109
-0.029
-0.019
-0.045
-0.034
-0.034
-0.013
-0.085

0.969
0.672
0.993
0.985
0.766
0.947
0.993
*
0.892
0.969
0.877
0.987
0.944
0.979
0.903
0.993
0.989
0.985
0.966
0.969
0.944
*
0.929
0.922
0.975
0.837
0.913
0.949
0.971
0.989
0.788
0.807
0.913
0.977
0.985
0.964
0.973
0.973
0.989
0.932

*=Based on negative interobserver variability no information was given regarding agreement.
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DISCUSSION
The recommendations for managing proximal humeral fractures vary
substantially. Recent studies demonstrate the poor levels of reliability in the
treatment of these injuries.8,9 We were interested in the relative influence of
patient information and surgeon characteristics on the decision-making process
in treating proximal humeral fractures.
This study should be considered in light of its shortcomings. Most
regions were represented by small numbers of observers, and the findings may
not be representative of the average surgeon in those regions. The low κ-values
may be due to the κ-paradox: when the prevalence of an outcome is low, it could
cause an imbalance that generates a lower κ than one might expect based
on the agreement. Also, our study did not include fracture classification as an
explanatory variable, although inter-observer reliability of fracture classification
is limited amongst orthopedic surgeons.8,10 In addition, a consecutive selected
case series would have limited spectrum bias. However, a relatively even
distribution between operatively and non-operatively treated patients is needed
to avoid the κ-paradox. Readers should also keep in mind that observers were
shown the unstandardized anterior-posterior and lateral radiographs used by
the treating surgeons to direct management, thereby reflecting daily practice.
Some surgeons use other radiographic views and computed tomography scans,
including 3-dimensional reconstructions, more routinely in the decision process.
We found that patient information – older age in particular – is
associated with a higher likelihood of recommending non-operative treatment

Decision-making in Orthopaedic Surgery

than radiographs alone. This is consistent with the observations of Okike et al.3
We also identified regional variations in treatment recommendations. This was
in concordance with earlier published reports that demonstrated wide regional
variations for surgical treatment adjusted for age, sex, and race in populations
of elderly patients with proximal humeral fractures ranging from 0% in many
regions to almost 70% in Duluth, Minnesota, USA..11,12 Of interest, the sex,
level of experience in years in practice, number of proximal humeral fractures
treated per year, and specialization did not have a significant influence on the
decision to operate. This is in contrast to other studies, which report shoulder
and upper extremity specialists are more likely to choose operative intervention
than general orthopedic trauma specialists.11 The effect of specialty may vary
in specific centers with small samples of each type of surgeon, but our larger,
broader cohort suggests that specialty has relatively little influence.
The provision of clinical information also influenced the recommended
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type of operative treatment, with arthroplasty (as with non-operative treatment)
favored by surgeons who received information about the patients. This
suggests that – with current biases – older, more infirm, and inactive patients
are less likely to be treated operatively and are more likely to be treated with
arthroplasty if they do have operative treatment.
Clinical information did not improve agreement of the SOVG
participants with the actual treatment or the generally poor inter-observer
agreement on treatment recommendations. The poor agreement may be
unreliable due to the κ paradox. A study by Petit et al12 documented moderate
inter-observer agreement on the surgical management (non-operative,
closed manipulation and reduction, open reduction and internal fixation, and
hemiarthrosplasty) of 38 proximal humeral fractures among 8 fellowshiptrained orthopedic surgeons.
Treatment recommendations for proximal humeral fractures are
influenced by patient information – older age in particular – but most of the
variation in recommendations remains unaccounted for. The highly variable
and inconsistent influence of patient factors on surgeon recommendations
belies variations in surgeon preferences and values that are likely at the root of
the substantial treatment variations documented in this and other studies. We
speculate that greater involvement of the patient in decision-making is likely to
decrease variation across caregivers.

CONCLUSION
Patient information – older age in particular – is associated with a higher
likelihood of recommending nonoperative treatment than radiographs alone.
Clinical information did not improve agreement of the SOVG with the actual
treatment or the generally poor inter-observer agreement on treatment
recommendations.
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ABSTRACT
Background To address the factors that surgeons use to decide between two
options for treatment when the evidence is inconclusive.
Methods We tested the null hypothesis that the factors surgeons use do
not vary by training, demographics, and practice. A total of 337 surgeons
rated the importance of seven factors when deciding between treatment and
following the natural history of the disease and twelve factors when deciding
between two operative treatments using a 5-point Likert scale between “very
important” and “very unimportant.”
Results According to the percentages of statements rated very important or
somewhat important, the most popular factors influencing recommendations
when evidence is inconclusive between treatment and following the
natural course of the illness were “works in my hands,” “familiarity with the
treatment,” and “what my mentor taught me.” The most important factors
when evidence shows no difference between 2 surgeries were “fewer
complications,” “quicker recovery,” “burns fewer bridges,” “works in my hands”
and “familiarity with the procedure.” Europeans rated “works in my hands”
and “cheapest/most resourceful” of significantly greater importance and
“what others are doing,” “highest reimbursement,” and “shorter procedure”
of significantly lower importance than surgeons in the United States.
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Observers with fewer than ten years in independent practice rated “what my
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mentor taught me,” “what others are doing” and “highest reimbursement” of
significantly lower importance compared to observers with ten or more years
in independent practice.
Conclusions Surgeons deciding between two treatment options, when the
evidence is inconclusive, fall back to factors that relate to their perspective
and reflect their culture and circumstances, more so than factors related
to the patient’s perspective, although this may be different for younger
surgeons.

INTRODUCTION
Evidence-based medicine has been defined as “the conscientious, explicit, and
judicious use of current best evidence in making decisions about the care
of individuals and populations.” In practice, this involves an integration of
individual clinical expertise with the best available external clinical evidence
from systematic research.1,2 Patients and health care providers look to scientific
evidence to help guide their medical decisions.
The “Evidence-Based Guidelines” from the American Academy of
Orthopaedic Surgeons have been largely inconclusive for lack of evidence.3
Well-designed, prospective, randomized controlled trials frequently show
no difference or a small and possibly unimportant difference between two
treatments.4,5 Clinical evidence in 2010 classified 2,500 common treatments
as 51% having insufficient evidence, 23% likely to be beneficial, 7% requiring
trade-offs between benefits and harms, 5% unlikely to be beneficial, 3% likely
to be ineffective or harmful, and 11% being clearly beneficial.6 How do health
care providers decide which option to recommend to their patients when the
evidence is inconclusive?
This study addresses the factors that surgeons deciding between two
options fall back to when the data are inconclusive. Specifically, we tested
the null hypothesis that the top fallback principles do not vary by training,
demographics, and practice.

MATERIALS AND METHODS
Using an institutional review board–approved protocol, we asked the
400 surgeons of the Science of Variation Group to complete a survey about
decision-making in the face of inconclusive evidence, and 337 participated.
The Science of Variation Group is an international collaboration of fully trained
surgeon observers that studies variation in the definition, interpretation,
classification, and treatment of human illness. Collaborative authorship,
scientific curiosity, and camaraderie are the only incentives for participation.
Evaluation
The observers were first asked to enter their demographic and professional
information: sex, country or world region of practice, years in independent
practice, supervision of trainees, and surgical subspecialty. Next, the observers
were given the following context:
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“The American Academy of Orthopaedic Surgeons Evidence-Based Guidelines
have been largely inconclusive for lack of evidence. It is difficult to show a difference
in a well-designed prospective randomized, controlled trial – most will show little or no
difference between treatments. Therefore it is important to decide – before starting the
study – what our fallback will be. How do we decide between treatment options when
the data are either insufficient or otherwise inconclusive?”

In this context, participants were asked to rate the importance of seven
factors when deciding between operative treatment and palliative treatment
(e.g. the natural history of the disease) and twelve factors when deciding
between two operative treatments (Table 1), with a comment section for listing
additional factors. The ratings were based on a 5-point Likert-scale between
very important and very unimportant. The statements were developed by
brainstorming. One author created a list, and the other authors edited until all
authors felt that the list covered all potential fallback options.
Statistical analysis
Categorical data were presented as frequencies and percentages. The
statements were ranked from highest to lowest by adding the percentages of
the very important and somewhat important (Figs. 1,2). The write-in answers
were grouped by subject. In addition, the Likert-scale was translated to an
ordinal scale from 2 (very important) to -2 (very unimportant), and the mean on
each scale across the entire sample was calculated. We analyzed the influence
of nationality, years in practice, fractures treated per year, and specialization
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on preferred fallbacks. The subcategory “years in practice” was dichotomized
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to less than or equal to ten years and more than ten years of experience to
facilitate analysis. For continuous variables, we used a Mann Whitney U test to
compare two groups and a Kruskal-Wallis test for multiple groups. We evaluated
differences between subgroups with the Mann Whitney U-test.
Observer demographics
The demographics for the 338 respondents are listed in (Table 2).

Table 1 Geographic difference and factors
Mean
Variable

US

EU

Mean. Dif.

P-Value

The importance, that a given treatment is better than the course of the illness without
treatment
Works in my hands
Familiarity with treatment
What my mentor taught me
Do something vs. Do nothing
What others are doing
Patients requiring the procedure
Highest reimbursement

-1.3
-0.84
-0.58
-0.29
-0.11
0.28
1.2

-1.04
-1.04
-0.68
-0.53
-0.40
0.03
0.78

-0.26
0.20
0.10
0.24
0.29
0.25
0.40

0.02
0.07
0.38
0.14
0.02
0.06
<0.01

0.07
0.12
-0.21
-0.15
0.00
-0.22
0.25
0.04
0.15
0.12
0.14
0.45

0.21
0.15
0.02
0.13
1.00
0.05
0.02
0.74
0.23
0.32
0.24
<0.01

The importance when comparing two surgeries for a given problem:
Fewer complications
Quick recovery
Burns fewer bridges
Works in my hands
Familiarity with procedure
Cheapest/ most resourceful
Shorter procedure
Aesthics: Smaller or fewer scars
What my mentor taught me
What others are doing
Patients requiring the procedure
Highest reimbursement

-1.8
-1.4
-1.4
-1.3
-1.2
-0.69
-0.51
-0.46
-0.39
-0.11
0.26
1.08

-1.86
-1.52
-1.15
-1.15
-1.21
-0.47
-0.76
-0.50
-0.53
-0.23
0.12
0.63

RESULTS
Statement rating
According to the percentages of statements rated very important or somewhat
important, the most popular fallbacks when evidence cannot demonstrate that
a given treatment is better than following the natural course of the illness are
noted in Figure 1. The top fallbacks when evidence shows no difference between
two surgeries are noted in Figure 2.
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Figure 1
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Figure 2
Fewer complications
Quick recovery
Burns fewer bridges
Works in my hands
Familiarity with procedure
Cheapest/most resourceful
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Shorter procedure
Aesthics: Smaller or fewer scars
What my mentor taught me
What other are doing
Patients requesting
Highest reimbursement

Very important

Somewhat unimportant

Somewhat important

Very unimportant

Neutral
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Table 2 Demographics

n=338

n

%

Sex
Men
Women

306
32

91
9

Location of practice
Asia
Australia
Canada
Europe
United Kingdom
United States of America
Other

19
6
18
92
11
174
17

6
2
5
27
3
52
5

Years In practice
0-5
6-10
11-20
21-30

106
72
102
57

31
21
30
17

Supervise
Yes
No

279
58

83
17

Fractures per year
0-5
6-10
11-20
>20

61
71
109
99

18
21
32
29

Specialization
General orthopaedics
Orthopaedic traumatology
Shoulder and elbow
Hand and wrist
Other

21
120
54
129
13

6
36
16
38
4
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United States versus Europe
Using the average values on the numeric conversion of the Likert-scale,
Europeans rated “works in my hands,” “burns fewer bridges,” and “cheapest/
most resourceful” of significantly greater importance and “what others are
doing,” “highest reimbursement,” and “shorter procedure” of significantly lower
importance than surgeons in the United States (Table 1).
Years in practice
Observers with ten or fewer years in independent practice rated “what my
mentor taught me,” “what others are doing,” and “highest reimbursement” of
significantly lower importance compared to observers with more than ten years
in independent practice (Table 3).
Orthopedic specialty
General orthopedists rated “what my mentor taught me” of greater importance
than orthopedic traumatologists and hand and wrist surgeons. In addition,
general orthopedists rated “what others are doing” of greater importance than
shoulder and elbow surgeons and hand and wrist surgeons (Table 4).
Write-in answers
The most common write-in answers were “best available outcome/evidencebased” (14 surgeons), “common sense and risk for patients” (5 surgeons), and
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“shared decision-making or patient’s opinion” (4 surgeons) (Table 5).

DISCUSSION
Because evidence-based medicine is an amalgamation of individual clinical
expertise and best available evidence, the question arises, what is the basis for
provider recommendations when the best evidence is inconclusive? We found
that the most popular factors that surgeons use to make recommendations
when evidence is inconclusive relate primarily to the surgeon’s perspective
(e.g. “works in my hands,” “familiarity with the treatment,” “what my mentor
taught me”) rather than the patient’s perspective (e.g. “doing something vs
doing nothing,” “patients are requesting the procedure”). Exceptions include
“fewer complications” and “quicker recovery,” which benefit both the surgeon
and the patient. Highest reimbursement was also rated relatively unimportant,
particularly in Europe but across all countries and regions.
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Table 3 Difference in experience
Mean
Variable

<10

>10

Mean. Dif.

P-Value

The importance, that a given treatment is better than the course of the illness without
treatment
Works in my hands
Familiarity with treatment
What my mentor taught me
Do something vs. Do nothing
What others are doing
Patients requiring the procedure
Highest reimbursement

-1.2
-0.99
-0.84
-0.52
-0.35
0.14
0.92

-1.3
-0.92
-0.47
-0.39
-0.01
0.27
1.1

0.05
-0.06
-0.37
-0.13
-0.34
-0.13
-0.21

0.56
0.50
<0.01
0.34
<0.01
0.27
0.08

0.09
0.05
-0.02
0.04
-0.90
0.04
-0.14
-0.010
-0.33
-0.20
-0.16
-0.36

0.072
0.47
0.83
0.58
0.25
0.71
0.13
0.95
<0.01
0.058
0.14
<0.01

The importance when comparing two surgeries for a given problem:
Fewer complications
Quick recovery
Burns fewer bridges
Works in my hands
Familiarity with procedure
Cheapest/ most resourceful
Shorter procedure
Aesthics: Smaller or fewer scars
What my mentor taught me
What others are doing
Patients requiring the procedure
Highest reimbursement

-1.8
-1.4
-1.3
-1.3
-1.3
-0.61
-0.69
-0.47
-0.65
-0.25
0.13
0.71

-1.9
-1.5
-1.3
-1.3
-1.2
-0.65
-0.54
-0.47
-0.31
-0.05
0.30
1.1

This study should be interpreted in light of the fact that the 337
participating surgeons may not be representative of the average surgeon,
because many surgeons in the surveyed group are in academic practice. Also,
important options such as “I share the decision with the patient” were not
offered because it was our intention to study the recommendation of the
surgeon before accounting for the patient’s preferences. Finally, there is evidence
that incentives such as reimbursement can have a subconscious influence that
may not be accounted for by this survey.7
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Table 4 Difference in specialty - Post hoc tukey test

vs

Variable

Mean. Dif.

P-Value

The importance, that a given treatment is better than the course of the illness without
treatment
What my mentor taught me

General
Orthopaedics

Orthopaedic
Traumatology

-0.62

0.033

Hand and
Wrist

-0.65

0.033

The importance of the following fractors when comparing two surgeries for a given
problem
What others are doing

What my mentor taught me

General
Orthopaedics

General
Orthopaedics
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Shoulder and
elbow

Shoulder and
elbow

-0.62

0.033

Hand and
wrist

-0.65

0.033

Other

-0.92

0.048

Hand and
wrist

-0.71

0.011

Other

-1.20

0.003

Other

-0.82

0.037

That health care providers fall back to their personal preferences based
on experience is no surprise.8 On the other hand, it is notable that factors
related to quality, safety, and efficiency such as “cheapest/most resourceful,”
“shorter procedure,” and “what others are doing” (in the sense of diminished
unwarranted variation) were rated relatively unimportant. The fact that
Europeans rated “cheapest/more resourceful” significantly more important
than Americans may reflect the prevalence of national health care in Europe,
leading to a greater awareness of the management of limited resources. In
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Table 5 Others

Category

Total

The importance, that a given treatment is better than the course of the illness
without treatment
Best available outcome/ evidence based
Commen sense
Combination of common sense and evidence
Basic principles
Cost of the treatment
Cost of the treatment vs. Doing nothing
Do whats best for patiënt
Doing something means to me, having the knowledge
Explore Complementary and Alternative Medicine in
Guidelines/ Protocol
I would choose the procedure for myself
I have always taught
Innovation
Least bias from industry funding
Risk for patiënt
Patients comfort
patients’ perception of the condition-/ shared decision making

14
5
1
1
1
1
1
1
1
3
2
1
1
1
5
1
4

The importance when comparing two surgeries for a given problem
Best available outcome/ evidence based
Available equiment
Consesus local colleagues
Commen sense
Equiment
Long lasting effect
Less painful
Patiënt functional demands
Philosophical or legal medical aspects p.e.(americ
Shared decision making
Track record
What is “popular”

10
1
1
2
1
2
1
1
1
1
1
1
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contrast, surgeons from the United States rated “what others are doing,”
“highest reimbursement,” and “shorter procedure” more important than
European surgeons. It is not clear whether these factors relate most to quality
and efficiency or marketing and profitability of health care in a for-profit system,
or both.
Less experienced surgeons placed significantly less importance on “what
my mentor taught me,” “what others are doing,” and “highest reimbursement.”
This might reflect a change in mindset as the emphasis is placed on evidence
and as we continue to address the rising costs of health care.
The write-in answers revealed that surgeons prefer to fall back to the
“best available outcome/evidence-based” even when the scenario is that the
evidence is inconclusive. Patient-centered care/shared decision-making was also
mentioned, which is entirely applicable. The involvement of patients in decisionmaking is particularly important when the evidence is inconclusive. Decision
aids (independent structured guides, either written, video, or web-based)
have been shown to decrease decision conflict and, for some illnesses, use of
resources.9-12 These merit additional study.
In other words, rather than studying the surgeon’s recommendation
before accounting for the patient’s preferences, it might have been preferable
for our survey to include the option of following the patient’s preference when
evidence is inconclusive. On the other hand, we have an obligation to consider
resources, safety, simplicity, consistency, efficiency, practicality, optimism,
and patient self-management as important goals in and of themselves, and
this is part of the expertise that we share with our patients. Patients look
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to their surgeons for expertise regarding the optimal fallback options when
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evidence is inconclusive. Perhaps – on the basis of the results of this survey
study – surgeons will be motivated to develop consensus regarding the fallback
principles that best support optimal health.
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ABSTRACT
Background Patient satisfaction is associated with increased compliance,
improved treatment outcomes, and decreased risk of litigation. Factors such as
patient understanding and psychological well-being are recognized influences on
satisfaction. Less is known about the relationship between pre-visit expectations
and satisfaction. Questions/purposes (1) Are there correlations among previsit expectations, met expectations, and patient satisfaction? (2) What are the
categories of expectations, and which one(s) correlate with satisfaction?
Methods 86 new patients presenting to a hand surgery practice of a tertiary
referral hospital with 70% direct primary care referrals, mostly with elective
concerns, indicated their pre-visit expectations (Patient Intention Questionnaire
[PIQ]). Immediately after the visit, the same patients rated the degree to which
their pre-visit expectations were met (Expectation Met Questionnaire [EMQ])
and their satisfaction level (Medical Interview Satisfaction Scale). These tools
have been used in primary care office settings and claim good psychometric
properties, and although they have not been strictly validated for responsiveness
and other test parameters, they have good face validity. We then conducted a
multivariable backward linear regression to determine whether (1) scores on the
PIQ; and (2) scores on the EMQ are associated with satisfaction.
Results Satisfaction correlated with met expectations (r = 0.36; p =0.001) but
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not with pre-visit expectations (r = 0.01, p=0.94). We identified five primary
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categories of pre-visit expectations that accounted for 50% of the variance in
PIQ: (1) ‘‘Information and Explanation’’; (2) ‘‘Emotional and Understanding’’;
(3) ‘‘Emotional Problems’’; (4) ‘‘Diagnostics’’; and (5) ‘‘Comforting’’. The
only category of met expectations that correlated with satisfaction was
Information and Explanation (r = 0.43; p=0.001).
Conclusions Among patients seeing a hand surgeon, met expectations
correlate with satisfaction. In particular, patients with met expectations
regarding information and explanation were more satisfied with their visit.
Efforts to determine the most effective methods for conveying unexpected
information warrant investigation.

INTRODUCTION
Patient satisfaction measures are increasingly used to evaluate the quality of
medical service.1 Patient satisfaction is associated with increased compliance,
improved treatment outcomes across a variety of medical settings2, decreased
risk of litigation3, and patient ratings of the quality of their care. Patient
satisfaction is affected by patient understanding of their own health and
psychological well-being.4 Socio-demographic factors can also affect patient
satisfaction.5-10
It is likely, however, that other factors – as yet unexplored – may
influence patient satisfaction with a medical encounter. Met expectations are
associated with better patient satisfaction in population surveys and primary
care settings.10-12 However, the relationship between pre-visit or pre-operative
expectations and satisfaction is inconsistent.11,13 A study among primary care
patients found that pre-visit expectations (whether they were realistic or
unrealistic) were not associated with satisfaction.11 Research among orthopaedic
patients undergoing surgery for lower back pain found that higher pre-visit
expectations of pain relief were associated with lower satisfaction, whereas
higher pre-visit expectations of improved function were associated with
higher satisfaction.13 Because of the inconsistencies across studies in terms of
the association between pre-visit expectations and satisfaction11,13 as well as
the paucity of research on met expectations outside of primary care settings,
we sought to evaluate the relationships among pre-visit expectations, met
expectations, and satisfaction with a hand surgery outpatient visit. Specifically,
we aimed to identify (1) patient pre-visit expectations (level and type) for a hand
surgery office visit; and (2) the association of pre-visit expectations and met
expectations with satisfaction.
This study attempts to answer the following questions: (1) Are there
correlations among pre-visit expectations, met expectations, and patient
satisfaction? (2) What are the categories of expectations, and which one(s)
correlate with satisfaction?

MATERIAL AND METHODS
This was an observational cross-sectional study. Between September 2012 and
December 9, 2012, adult, English speaking patients presenting to the practice
of one of three orthopaedic hand surgeons (JJ, CM, DCR) for an initial evaluation
were invited to enroll under a protocol approved by our Human Research
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Committee. The study was described in detail and the treating physician/study
staff obtained informed consent.
Participants/Study Subjects
One hundred two patients were enrolled in the study. Of these, six were
excluded as a result of lack of English proficiency, three declined participation
after enrollment, and seven patients did not complete the second part of the
questionnaire after their medical appointment, most claiming lack of time.
Analyses were done on a final sample of 86 patients (Table 1).
Before the medical encounter with the hand specialist, patients
completed the Patient Intentions Questionnaire (PIQ)14 and a demographics
and medical profile questionnaire. After the encounter patients, completed the
Expectations Met Questionnaire (EMQ)12 and the Medical Interview Satisfaction
Scale (MISS).12,15,16
Measurement tools
The PIQ 14 consists of 34 equally weighted statements measuring a patient’s previsit expectations and specific goals for a primary care medical visit.12 Examples
include: ‘‘I want my GP [general practitioner] to understand the problem’’;
‘‘I want the GP to explain my emotional problems.’’ All items in the PIQ were
scored on a 3-point Likert-scale (agree, uncertain, or disagree). We modified the
term ‘‘GP’’ to ‘‘doctor’’ in the PIQ questions to match the study setting (Appendix
1 [Supplemental materials are available with the online version]). The PIQ score
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represents the percentage of expectations endorsed before the visit divided by

60

the total potential pre-visit expectations.
The EMQ12 consists of the same 34 statements on the PIQ aimed to
determine if a patient’s expectations were met after the visit. For example,
‘‘The doctor understood the problem’’; ‘‘The doctor explained my emotional
problems.’’ Comparable with the PIQ, all items in the EMQ were scored on a
3-point Likert-scale (agree, uncertain, or disagree). The EMQ was scored as
percentage of met expectation per item in the PIQ as initially endorsed by the
patient.
The results of the PIQ and EMQ were divided into three groups according
to low pre-visit and met expectation (0%–35%), moderately and uncertain previsit and met expectation (36%–80%), and highly pre-visit and met expectation
(81%–100%), consistent with previously developed methodology.10
The MISS15-17 includes 21 items measuring satisfaction with a medical

Table 1 Patients demographics

n=86

Mean

sd

Range

Age, y
Education
Overall health (sd)

44
16
7.9

16
2.9
2

19-77
10-22
2--10

Sex
Men
Women
Race
White
Black or African American
Asian
American Indian or Alaskan Native
More than one race
Other or unknown
Diagnosis
Acute injuries
Non-specific arm pain
Carpal Tunnel Syndrome
Ganglion
Dequervain
Trigger finger
Dupuytren
Osteoarthritis
Other
Work status
Working full time
Working part time
Homemaker
Retired
Unemployed, able to work
Unemployed, unable to work
Workers compensation
Currently on sick leave
Marital Status
Single
Living with partner
Married
Separated/ Divorced
Widowed
Physician
Surgeon 1
Surgeon 2
Surgeon 3

n
43
43

%
50
50

72
4
4
0
1
2

87
5
5
0
1
2

48
7
1
5
4
4
2
1
14

56
8
1
6
5
5
2
1
16

56
8
0
9
5
5
1
1

65
9
0
10
6
6
1
1

33
3
43
6
1

39
3
50
7
1

3
77
6

4
90
7
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encounter (e.g. ‘‘The doctor seemed to take my problems seriously’’). All items
were scored on a 7-point Likert-scale from very unsatisfied to completely
satisfied. In the digital version of the MISS, question 6 (‘‘The doctor seemed
to be interested in me as a person’’) was constantly skipped for all patients as
a result of a mistake in how the questionnaire was adapted from the paperbased questionnaire. This question was part of the Rapport subscale, which
is comprised of seven other similar questions, which represent this aspect
of the visit well (e.g. ‘‘The doctor seemed warm and friendly to me’’ and ‘‘The
doctor seemed to take my problems seriously’’). A mean satisfaction index score
was calculated by dividing the total satisfaction score by the total number of
answered questions.
The primary measures used in this study have good psychometric
properties as evidenced by internal consistency reliability a between 0.84 and
0.9710 as well as validation in patients with back pain18 and in primary care.10,12,15
Statistical Analysis
An a priori power analyses indicated that a sample of 84 patients total would
provide 80% statistical power with a= 0.05 for a moderate effect size of 0.5
based on an analysis of variance (ANOVA). Continuous data were presented as
means when normally distributed. When data were not normally distributed,
we reported the median with interquartile range. Mean imputation was used
to account for missing values. Four patients skipped one question in the PIQ and
four patients skipped one question in the EMQ. One patient missed one question
in the MISS questionnaire. To determine the categories of desired expectations
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on the PIQ, we performed a factor analysis with the help of the statistical
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orthogonal principal component analysis through the Varimax rotation. A
question was related to a specific factor if there was a loading of minimal 0.40
or more. This method was used and validated in prior research.10 We used the
Spearman correlations to test for correlation between continuous variables. The
strength of the correlation was interpreted by the following guidelines: small
strength (r = 0.10–0.29), medium strength (r = 0.30– 0.49), and large strength
(r = 0.50–1.0).19 We used ANOVA to test for differences in satisfaction by
categories of expectations met and by type of expectation on the PIQ. We
conducted a multivariable backward linear regression to determine whether (1)
score on the PIQ; and (2) score on the EMQ were associated with satisfaction.
We included all variables with p- 0.10 in bivariate analysis.

RESULTS
Correlations Among Pre-visit Expectations, Met Expectations, and Patient
Satisfaction
Satisfaction correlated with met expectations (r = 0.36, p= 0.001) but not with
pre-visit expectations (r = 0.01, p= 0.94). The best linear regression model for
greater satisfaction included met expectations alone and explained 27% of the
variance. Four (5%) patients had low pre-visit expectations, 74 (86%) moderate
pre-visit expectations, and eight (9%) had high pre-visit expectations.
The degree of met expectations was low in 4 patients (5%), moderate
in 33 (38%), and high in 49 (57%). Preliminary bivariate analysis identified
differences in satisfaction in patients with low, moderate, and high met
expectations.
Categories of Expectations and Correlations With Satisfaction
Factor analysis identified five primary categories of previsit expectation that
accounted for 50% of the variance in PIQ: (1) ‘‘Information and Explanation’’;
(2) ‘‘Emotional and Understanding’’; (3) ‘‘Emotional Problems’’;(4) ‘‘Diagnostics’’;
and (5) ‘‘Comforting’’. Cronbach’s a ranged from 0.76 to 0.90 indicating overall
good to excellent reliability for all factors. Patients’ goals for the visit with the
hand surgeon focused more on ‘‘Information and Explanation’’, ‘‘Comforting’’,
and ‘‘Diagnostics’’ than on ‘‘Emotional Understanding’’ and ‘‘Emotional
Problems’’ (Table 2). The only category of met expectations that correlated with
satisfaction was ‘‘Information and Explanation’’ (r = 0.43; p= 0.001)
(Table 3). Interestingly, among the pre-visit expectation categories, the category
‘‘Information and Explanation’’ was highly met, whereas the other four factors
were met to a moderate or low extent.

DISCUSSION
Patient satisfaction is an important measure, because it is associated with
increased compliance, improved treatment outcomes, and decreased risk of
litigation. Many factors play into satisfaction, including patient’s understanding
of their own health and patient’s rating of the quality of their care and perhaps
expectations. We therefore investigated how pre-visit and met expectations
affect satisfaction and looked for categories of expectations that influence
satisfaction. We found that high pre-visit expectations did not correlate with
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Table 2 Desired and met expectations divided by categories

Factor
desired

Factor
desired
and met

Factor
desired
and not
met

Factor
not
desired
and met

%

%

%

%

Factor
not
desired
and not
met
%

Factor 1 (Information and explanation)

96

83

13

3

1

100

Factor 2 (Emotional and understanding)

38

26

11

26

37

100

Factor 3 (Emotional problems)

5.5

2

3

9

86

100

Factor 4 (Diagnostics)

61

33

27

20

19

100

Factor 5 (Comforting)

74

51

23

14

12

100

Total

%

satisfaction with a hand surgery outpatient visit but met expectations did.
Patients had the highest expectations about information and explanation
followed by diagnostics and comforting, both of which were endorsed more that
emotional support.
This study should be considered in light of its shortcomings. One
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limitation of this study is that the PIQ was developed for primary care practice.
Little is known about the repeatability, responsiveness, and the floor/ceiling
effects. The clinical situation in a primary care practice may be different when
a patient is rating their primary doctor with whom they are quite familiar as
opposed to a specialist they have never met. Nevertheless, the high Cronbach’s
a values give us confidence in the methodology described by Williams et al12
using the factor analysis, which is also a reliable method in other settings,
including orthopaedic practices. Additional validation of these questionnaires in
an orthopaedic practice is merited. Another limitation is the absence of question
6 from the MISS, but we think there is sufficient overlap with other questions
evaluating rapport that this probably has little or no effect on the results.
In our study, there was no association between level of pre-visit
expectations and patient satisfaction. The association between pre-visit
64

Table 3 Correlation of percentage of met expectations with satisfaction

Patient Satisfaction (MISS)
Percentage of met expectations

Pearson
rho

P-Value

Factor 1 (Information and explanation)

0.43

<0.001

Factor 2 (Emotional and understanding)

0.15

0.15

Factor 3 (Emotional problems)

0.04

0.72

Factor 4 (Diagnostics)

0.04

0.71

Factor 5 (Comforting)

0.19

0.07

expectations and satisfaction appears to depend on setting, patient population,
and type of pre-visit expectations.2,11,13 The fact that the majority of patients
in this sample had moderate pre-visit expectations (few had low or high
expectations) may have limited our ability to test the association of pre-visit
expectations and satisfaction. The finding that met expectations correlate with
satisfaction in patients with upper extremity illness is consistent with prior
studies in other populations.10-12 For instance, satisfaction and expectations
were strongly correlated in studies of patients undergoing THA.20,21 This may be
a foregone conclusion because measures of met expectations and measures
of patient satisfaction may be assessing the same construct. Future research
should replicate these findings with a larger sample of patients, perhaps with
one or more diagnoses associated with a greater rate of high expectations.
As one might expect, the pre-visit expectations reported by patients
undergoing hand surgery focused more on ‘‘Information and Explanation’’,
‘‘Comforting’’, and ‘‘Diagnostics’’ than on ‘‘Emotional Understanding’’ and
‘‘Emotional Problems’’. The only category of pre-visit expectation that correlated
with satisfaction was ‘‘Information and Explanation’’. As a result, attempts to
improve patient satisfaction might focus on establishing appropriate pre65

visit expectations perhaps by corresponding directly with the primary care
doctor (‘‘curbside consult’’), providing evidenced-based information in an
understandable and meaningful form (e.g. decision aids) before the visit, and
even pre-visit triage and education.
It has been more difficult to determine factors associated with patient
satisfaction than factors associated with other aspects of the illness experience
such as symptoms and disability. Collective research suggests that satisfaction
relates to factors like patient understanding, depression, pain intensity22-24
as well as effective communication,25 but there is not a strong relationship
with pre-visit expectations. Given the sense of many physicians that pre-visit
expectations do seem to lead to disappointment, future research regarding
pre-visit expectations might benefit from a focus on a specific paradigm where
unrealistically high expectations are common while accounting for psychological
factors, effective communication skills, time spent waiting for the doctor, and
time spent with the doctor.
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ABSTRACT
Background This study tested the null hypothesis that there are no
differences between the preferences of hand surgeons and those patients
with carpal tunnel syndrome (CTS) facing decisions about management of
CTS (i.e. the preferred content of a decision aid).
Methods 103 hand surgeons of the Science of Variation Group and 79
patients with CTS completed a survey about their priorities and preferences
in decision-making regarding the management of CTS. The questionnaire
was structured according the Ottawa Decision Support Framework for the
development of a decision aid.
Results Important areas on which patient and hand surgeon interests
differed included a preference for non-painful, non-operative treatment and
confirmation of the diagnosis with electro-diagnostic testing. For patients,
the main disadvantage of non-operative treatment was that it was likely to be
only palliative and temporary. Patients preferred, on average, to take the lead
in decision-making, whereas physicians preferred shared decision-making.
Patients and physicians agreed on the value of support from family and other
physicians in the decision-making process.
Conclusions There were some differences between patient and surgeon
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priorities and preferences regarding decision-making for CTS, particularly
the risks and benefits of diagnostic and therapeutic procedures. Clinical
relevance Information that helps inform patients of their options based on
current best evidence might help patients understand their own preferences
and values, reduce decisional conflict, limit surgeon-to-surgeon variations,
and improve health.

INTRODUCTION
Decision aids (videos, web sites, or handouts that contained balanced
information about diagnostic and treatment options) can help patients
understand their values and preferences and more fully participate in decision-
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making.1 The Ottawa Decision Support Framework (ODSF) is an evidence-based,
practical theory used to guide the development of decision aids. It uses a 3-step
process: measure the needs of patients and their providers, provide decision
support tailored to patients’ needs, and evaluate the decision-making process
and outcomes.1 The ODSF asserts that unresolved needs will affect decision
quality,2 which in turn can affect illness behavior, health outcomes, emotions,
and resource utilization.1,3
There are many misconceptions about carpal tunnel syndrome (CTS) and
its treatment. There are also many areas of debate including the role of electrodiagnostic testing, the best operative technique, and the indications for surgery
for mild (normal electro-diagnostic testing) or severe (atrophy, static numbness)
disease. A decision aid could inform patients of the best available evidence and
ongoing areas of debate in order to limit the effect of both patient and surgeon
bias and improve the patient’s comfort and participation in the decision.
This study assessed the priorities and preferences of patients and
hand surgeons facing decisions about management of CTS. We tested the null
hypothesis that there are no differences in priorities and preferences of patients
with CTS and hand surgeons.

MATERIAL AND METHODS
Using an institutional review board-approved protocol, we surveyed hand
surgeon members of the Science of Variation Group (SOVG) and 79 new patients
diagnosed with CTS after the first consultation with one treating physician
regarding factors that influence decision-making and their preferences about
decision aids. The patients were English speaking, 18 years or older, able to fill
out the questionnaire, and not pregnant with CTS eventually verified by electrodiagnostic testing presenting between May 2012 and April 2013.
The study was described in detail to the patients, and the research
assistant obtained informed consent. One hundred three hand surgeonmembers of the SOVG completed the survey (Appendix A, available on the
Journal’s Web site at www.jhandsurg.org). The SOVG is an international
collaboration of hand surgeons. Incentives, other than acknowledgment as part
of the SOVG, were not provided. None of the surgeons were involved in the care
of the patients surveyed. After logging into the web site, each surgeon entered
identifying demographic and professional information: sex, country or region of
practice, years in practice, supervision of trainees, and surgical subspecialty. The
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surgeons were then presented with an online survey based on the ODSF.4,5
91 patients were enrolled, but 1 patient was excluded for not being
able to navigate the online questionnaire and 11 patients declined participation.
The mean age of the 79 patients who completed the study was 55 years (SD = 16;
range, 20-90 y), and 29 patients (35%) were men (Appendix B, available on the
Journal’s Web site at www.jhandsurg.org).
Measurement tools
The survey was based on the ODSF. There is a general framework that measures
the following aspects of various treatment options: desirability; advantages
and disadvantages; probability of choosing; preferred way to arrive at a final
decision; who, if anyone, is usually involved in the decision-making process;
what would help to arrive at a final decision; ways to facilitate the decisionmaking process; the type of information desired; and who should prepare the
information.
When surveying patients and caregivers with respect to a specific
disease, one simply inserts common diagnosis and treatment options into
the framework. For instance, for CTS we provided the widely used treatment
options of orthosis fabrication, corticosteroid injection, and surgery (Appendix C,
available on the Journal’s Web site at www.jhandsurg.org).
Statistical analysis
A post hoc power analysis showed that 103 subjects of the SOVG and 79 patients
with CTS with the observed effect size of 0.54 provided 93% power to detect a
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significant difference using a 2-tailed Student t-test, setting alpha level at 0.05.
Continuous data were presented as the mean when normally distributed. The
Student t-test and chi-square test were used to assess the association between
continuous or categorical preferences and independent variables, such as
patient and surgeons. The Fisher exact test was used instead of the chi-square if
the sample sizes were smaller than 5.

RESULTS
Patients found all treatment options – corticosteroid injection in particular –
less desirable than surgeons did (Table 1). When citing advantages of treatment,
patients ranked “Does not involve surgery” highly, whereas surgeons considered
“No major risk or side effects” as most important. Surgeons also added many
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Table 1 Comparison of the desirability and likability of the different treatment
opportunities between patients and physicians
Patients
mean

Physician

sd

mean

P-Value

sd

Comparison of the desirability of the different treatment options
Splinting
Corticosteroid injection
Surgery

2.8
1.8
2.5

0.13
0.093
1.3

3.3
2.7
3.1

0.078
0.066
0.88

<0.01
<0.01
<0.01

4.4
3.2
4.3

0.97
1.4
0.094

<0.01
<0.01
0.28

How likely to choose the following treatment options
Splinting
Corticosteroid injection
Surgery

3.4
2.4
4.2

1.6
1.3
1.1

Table 2 Advantage of the treatment options
Patients

Physician

P-Value

n

%

n

%

40
26
5

52
34
6.5

27
66
6

27
65
5.9

6

7.8

2

2.0

Corticosteroid injection
Does not involve surgery
No major risk or side effects
Other

46
12
14

64
17
19

46
40
15

46
40
15

<0.01

EMG
It can help confirm the diagnosis
Documents baseline nerve function
Other

76
0
0

100
0.0
0.0

36
60
5

36
59
5.0

<0.01

Carpal tunnel release surgery
Highest succes rate
No major risk or side effects
Other

67
6
0

92
8
0.0

58
32
11

57
32
11

Splinting
Does not involve surgery
No major risk or side effects
Ability to stop the treatment
at any time
Other

<0.01

<0.01

73

Table 3 Disadvantage of the treatment options
Patients
n
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Splinting
Wearing the splint can be
uncomfortable
Doesn’t solve the problem, only
manages it
Will not prevent progression of
the disease
Other

Physician

P-Value

n

13

18

36

36

45

62

47

47

15

21

13

13

0

0.0

5

5.0

Corticosteroid injection
It’s only temporary
The shot hurts
Small risk of skin discoloration
Other

48
8
7
0

76
13
11
0.0

60
9
28
4

59
9
28
4.0

EMG
Painful
Time consuming
Expensive
Other

31
23
4
0

53
40
6.9
0.0

48
12
29
12

48
12
29
12

Carpal tunnel release surgery
Pain
Small risk of nerve damage
Small risk of infection
The scar

27
35
8
1

38
49
11
1.4

27
35
8
15

32
41
9.4
18

<0.01

<0.01

<0.01

<0.01

write-in explanations for their answers including “diagnostic and therapeutic
benefits” for corticosteroid injections and “most effective and reliable treatment”
for operative treatment. From the patients’ perspective, the disadvantage of
non-operative treatment was that it was likely palliative and temporary and the
disadvantage of operative treatment was pain. From the surgeons’ perspective,
the disadvantage of an orthosis was that it was palliative and some patients do
not like to wear them. For surgeons, the disadvantage of a corticosteroid shot
was pain and potential risk of nerve injury, and the disadvantage of surgery was
the risk and recovery time (Table 2). Surgeons were more likely to choose orthosis
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Table 4 What is the best way to arrive at a final decision regarding the treatment plan
Patients

The health provider decides for
the patient
The health provider advises and
the patient and provider make
a shared decision
The health provider advises and
the patient decides

Physician

P-Value

n

%

n

%

5

6

0

0

27

34

76

74

47

59

27

26

<0.01

Table 5 Who, if anyone, is usually involved in the decision-making process
Patients

Spouse
Family
Friend
Primary care physician

Physician

n

%

n

%

27
23
2
14

41
35
3.0
21

33
29
8
25

35
31
8.4
26

P-Value

0.46

fabrication and corticosteroid injection than patients, but they were comparably
likely to choose surgery (Table 1).
Patients disliked the pain of electro-diagnostic testing but valued
confirming the diagnosis (Table 2). Some surgeons disliked the time involved,
saw it as a waste of resources, felt it added confusion and was not helpful for
determining treatment, and lacked confidence in the test results owing to the
technical variations and subjective aspects of the tests. Providers used it mostly
as a baseline but also to help confirm or rule out CTS (Table 3).
Patients preferred to be advised by the surgeon and decide for
themselves, whereas surgeons preferred a shared decision (Table 4). Patients and
surgeons had similar thoughts about who should be involved in the decision
(Table 5). Patients placed more value on their preferences and support from
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Table 6 Help with final decision
Patients
n

Physician
%

n

P-Value

%

Which of the following would help arriving at a final decision on one treatment option?
The health provider’s
recommendation
Information on the various treatment
options
Information on the incidence of
specific benefits and risks
Personal preferences
Information on how others go about
deciding
Support from others

23

29

24

24

11

14

19

19

17

22

41

41

14
2

18
2.6

10
4

10
4.0

11

14

1

1.0

33
8.2
59

9
14
78

8.9
14
77

<0.01

30
51
19

22
24
51

23
25
53

<0.01

<0.01

Ways to facilitate the decision-making process
Second opinion
Discussion groups
Information materials

24
6
43

Format to facilitate the decision-making process
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Booklet
Web
Video

76

13
22
8

others in decision-making, and surgeons placed more emphasis on specific risks
and benefits (Table 6). Patients valued second opinions more than surgeons
(Table 6). Surgeons valued a video format for information more than patients,
who largely favored web-based information (Table 6). Patients and surgeons
considered guidance in deliberation (e.g. decision aids) as the most important
content for patients. In addition, patients found information about treatment
options more important than surgeons (Table 7).
Surgeons and patients agreed that experts should prepare the decision
aids (Table 7).

Table 7 What should the information material contain
Patients
n

Physician
%

n

%

2
8
2
6
8
7
10

4.7
19
4.7
14
19
16
23

1
1
1
10
22
20
46

1.0
1.0
1.0
10
22
20
46

25
5
1
0
1
8
2

60
12
2.4
0.0
2.4
19
4.8

59
0
2
2
6
22
0

65
0.0
2.2
2.2
6.6
24
0.0

P-Value

What should the information material contain?
Basic
Treatment opportunities
Benefits of treatment
Risks of treatment
Probabilities
Personal implications
Guidens in delibaration

<0.01

Who should prepare the material?
Expert
Society
Goverment
Insurance company
Consumer association
For profit organisation
Non-profit organization

<0.01

DISCUSSION
In this study of patient- and surgeon-preferred content of a decision aid for CTS,
areas in which patients with CTS and surgeons agreed included the frequency of
choosing operative carpal tunnel release and the support from family, spouse,
and primary care physician in the decision-making process. We did, however,
find differences and rejected our null hypothesis. Important areas in which
patients and hand surgeons had different perspectives included the likelihood
of choosing an orthosis or corticosteroid injection as the preferred therapeutic
option; the opportunity to confirm the diagnosis with electro-diagnostic
testing; and the choice of non-operative, non-painful treatments. Patients
also considered the disadvantage of non-operative treatment that it was likely
palliative and temporary, whereas for surgeons, the disadvantage of an orthosis
was that some patients found it cumbersome. In addition, for patients, the
disadvantage of operative treatment was pain, whereas for surgeons, it was the
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actual scar and other surgical risks. Finally, patients preferred a more individual
role in decision-making, whereas physicians preferred a shared role in the
decision-making process.
This study had several shortcomings. Although we had relatively large
samples, these results may not be generalizable to the average surgeon or
patient and may differ across cultures. Patients at different stages of disease or
decision-making might have different preferences for decision-making – a factor
that we did not study. It is also possible that patients treated in more intimate
health delivery settings such as those in community-based private practice
offices (as opposed to the large tertiary care hospital-based practices in this
study) may exhibit different opinions than those seen in our study population.
Surgeon expertise and patient impressions are often in conflict.
Examples include the patient’s sense that CTS is a consequence of her or his
actions when best evidence suggests it is largely genetic6; that CTS with static
numbness and weakness has only been present for months when such advanced
disease develops over years to decades; and that orthoses and injections can
cure. Prior studies showed that decision aids can normalize and depersonalize
these conflicts, provide patients information they can reflect on at their own
pace and in their own way, and ensure that patients are empowered to make
decisions based on an better understanding of their disease.7 In particular, our
study identified several areas in which patients would like more information
about CTS – the specific risks and benefits of various diagnostic and therapeutic
options, health provider recommendations, and help clarifying their own
preferences.
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There are many areas of debate among hand surgeons regarding the
management of CTS. Where current best evidence allows room for debate,
patients can benefit from an understanding of the range of options and the
source of the debate. When the best option is a matter of debate among
hand surgeons, patient preferences and values should take priority in the
decision-making process. A decision aid can help patients understand their
own preferences and values so that they can make a decision that they will
not second-guess. There is evidence that this lowers decisional conflict, which
might lead to increased satisfaction with care and decreased symptoms and
disability.8,9
Our study revealed the apparent contradiction that patients preferred
non-operative treatment but not injections. Perhaps patients want the problem
fixed with as little discomfort and inconvenience as possible. One hypothesis
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worth testing is that patients may be more willing to invest in discomfort and
hope when a treatment is disease modifying and when the potential benefits
outweigh the risks.
Our study may help with the development of decision aids that will help
patients understand their choices, feel supported, and become more involved
in their recovery. We found that patients and surgeons have different priorities
and preferences regarding decision-making, particularly the risks and benefits of
diagnostic and therapeutic procedures. A decision aid that helps inform patients
of their options based on current best evidence and helps patients understand
their own preferences and values could improve health by reducing decisional
conflict and encouraging patients to take a more active role in their recovery.
Future studies will address the effectiveness of the decision aid developed
based on this study on decisional conflict, anxiety, symptoms, disability, and
satisfaction for patients with CTS.

*
The Science of Variation Group: Joshua M. Abzug, Julie Adams, Gallo Fabio Arbelaez, T. Aspard,
George W. Balfour, H. Brent Bamberger, Romero Jose Camilo Barreto, Michael Baskies, W. Arnold
Batson, Taizoon Baxamusa, Ramon de Bedout, Steven Beldner, Prosper Benhaim, Leon Benson, G.
Jorge Boretto, Martin Boyer, Gregory Dee Byrd, Ryan P. Calfee, Gladys Cecilia Zambrano, Charles
Cassidy, Louis Catalano III, Karel Chivers, Ralph M. Costanzo, Phani Dantuluri, Gregory DeSilva, Seth
Dodds, John P. Evans, Naquira Escobar Luis Felipe, C.H. Fernandes, Thomas J. Fischer, Jochen Fischer,
M. Renato Fricker, Gary K. Frykman, Aida E. Garcia, R. Glenn Gaston, José Fernando Di Giovanni,
Charles A. Goldfarb, Michael W. Grafe, H.W. Grunwald, Warren C. Hammert, Randy Hauck, Ricardo
German Hernandez, Eric Hofmeister, Richard L. Hutchison, Asif Ilyas, Jonathan Isaacs, Sidney
M. Jacoby, Peter Jebson, Christopher M. Jones, Michael Jones, Sanjeev Kakar, David M. Kalainov,
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Merrell, Charles Metzger, Michael Nancollas, David L. Nelson, Ralf Nyszkiewicz, Jose A. Ortiz, Patrick
W. Owens, Jason M. Palmer, Lior Paz, Gary Pess, Daniel Polatsch, Frank J. Raia, Marc J. Richard,
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Appendix A Demographic informationt of the observers

Parameters
Sex
Men
Women

n

%

92
11

89
11

Location of practice
Asia
Canada
Europe
United Kingdom
United States of America
Other

2
1
6
2
84
8

1.9
1.0
5.8
1.9
82
7.8

Years In practice
0-5
6-10
11-20
21-30

34
23
26
20

33
22
25
19

Supervise
Yes
No

77
26

75
25

102
1

99
1
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Specialization
Hand surgeons
Other
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Appendix B Demographic information of the patients

Parameter
Age (y)
Education (y of School, n=84)
		
Sex
Man
Woman

n= 84

Mean

SD

Range

55
15

16
2.9

20-90
1-22

Number

%

29
55

35
65

Marital status
Single
Living with partner
Married
Separated/Divorced
Widowed

14
3
50
11
6

17
3.6
60
13
7.2

Work status (n=81)
Working full time
Working part time
Homemaker
Retired
Unemployed, able to work
Unemployed, unable to work

40
8
3
16
4
10

49
9.9
3.7
20
4.9
12

Physician
Surgeon 01
Surgeon 02
Surgeon 03

10
21
53

12
25
63

81
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ABSTRACT
Background There is an increasing interest in shared decision making. Decision
aids are thought to be able to support patients and healthcare providers to
make a shared decision, especially when there is more than one reasonable
option, when there is no clear advantage in outcomes or when each benefit of
harm may be valued differently. We hypothesized that there is no difference in
decisional conflict comparing patients managed with a decision aid compared
to patients without. Our secondary hypothesis was that there is no difference
between patients managed with a decision aid compared to patients without,
with respect to anxiety, knowledge, satisfaction, preferred treatment at
enrollment and physical function and quality of life at 26 weeks follow-up.
Methods This multi center randomized controlled trial included patients with knee
or hip osteoarthritis who had not consulted an orthopedic surgeon for the same
complain in the past. At the first encounter, patients enrolled in the control group were
treated according standard care, while patients enrolled in the intervention group were
managed with a decision aid. After the encounter patients were asked to complete
a survey about decisional conflict (DCS), preferred treatment, gained knowledge,
physical function (KOOS/HOOS), pain (NRS), anxiety (PASS-20) quality of life (EQ5D) and satisfaction. The long-term follow-up was carried out after 26 weeks and
evaluated the HOOS/KOOS, PASS, EQ-5D, satisfaction and the preferred treatment.
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Results At the first encounter, there was a significant difference in the total-DCS,
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knowledge and satisfaction score comparing the intervention group managed
with the decision aid to the control group managed without. At follow-up there
was no significant difference between both groups on the physical function,
pain and quality of life scores.
Conclusions Our RCT showed that immediately after the consult about their
treatment patients managed with a decision aid had less decisional conflict,
more knowledge and were more satisfied with the delivered care compared to
patients who were managed according to standard care. After 26 weeks there
was no difference in decisional conflict between the patients managed with a
decision aid compared to patients managed without.

INTRODUCTION
Patients with osteoarthritis of the hip and knee have various treatment options
ranging from watchful waiting to surgery. At certain stages of disease patients
and doctors have a choice. It is thought that for those diagnoses patients and
physicians could make a decision together, known as shared decision-making
(SDM).1,2
To support patients to make a shared-decision, healthcare provides are
thought to provide accurate, comprehensive and neutral information about
the treatment options.3 In addition patients have to share their values when
reflecting on the possible outcomes. However, clear communication between
the patient and physician leading to a shared decision is challenging. Especially,
since time is limited during the clinical encounter and the complex information
need to be understood before patients are able to clarify their values.4 This may
compromise the outcome of the surgery and may result in disappointment and
even regret.
Decision aids are made to support patients and physicians in the
decision-making about the optimal treatment for their diagnoses.5,6 A decision
aid provides the patient evidence based information and helps them to
consider what benefits and harms are important to them. The decision aids
are additionally to the information explained by the physician, rather than to
replace the consultation process.7
Previous studies about the effect decision aids in general medicine and
orthopaedic surgery showed promising results regarding decisional conflict,
anxiety, knowledge and satisfaction.3,7,8 For example, Achaval et al. examined the
effect of an education booklet, video booklet and decision tool on the decisional
conflict among patient with knee osteoarthritis in a tertiary referral center
in the United States of America.8 It showed a significant overall reduction in
decisional conflict. Furthermore, Arterburn et al showed that the introduction
of a decision aid changed patients preference for joint replacement, resulting in
26 percent fewer hip replacement surgeries, 38% fewer knee replacements.9
The objective of this study was determining the effect of decision
aids on the magnitude of decisional conflict, anxiety, knowledge, satisfaction,
physical function and quality of life to patients with knee and hip osteoarthritis.
We hypothesized that there is no difference in decisional conflict comparing
patients managed with a decision aid compared to patients without. Our
secondary hypothesis was that there is no difference between patients managed
with a decision aid compared to patients without, with respect to anxiety,
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knowledge, satisfaction, preferred treatment at enrollment and physical
function and quality of life, 26 weeks after the treatment decision was made.

MATERIAL AND METHODS
Study design and setting
This multicenter hypothesis blinded randomized controlled trial was carried out
at secondary and tertiary referral hospitals after approval from the Institutional
Research Board. Adult patients (18 years or older) with osteoarthritis of knee or
hip, Dutch fluency and literacy, who had not consulted an orthopedic surgeon
for the same complaints in the past, were invited to participate. The waiting
time for the operation was similar in the participating hospitals therefore the
first effects of the operative treatment and the non-operative treatment could
be expected after 26 weeks. For that reason the long term follow-up was carried
out after 26 weeks.
Participants/study subjects
New patients diagnosed with osteoarthritis of the knee or hip were asked to
consider participation in this randomized controlled trial.
Description of experiment, treatment or surgery
The online decision aids were developed by patients and physicians according
to the International Patient Decision Aids Standards and based on a previous
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study, carried out by this research group, assessing patients and physicians
needs when deciding about the optimal treatment.4,11 The decision aids were
comprised of 5 steps comparing operative (total joint prosthesis) versus nonoperative treatment (lifestyle advice, painkillers and corticosteroid injections).
Step 1: Informed the patient about the osteoarthritis and the treatment options.
Step 2: Informed the patient about the benefits, harms, scientific uncertainties
and probabilities of outcome. The treatment options were elaborated in a table,
which showed the clinical outcomes after operation or non-operative treatment
regarding satisfaction, physical function, pain and complications in text and
were clarified by icon-based risk graphs Step 3: The most important points
were tested through a short quiz. Step 4: Values clarification, asking patients to
consider which benefits and risks matter most to them and Step 5: Asked the
participant to reflect on responses and make a decision regarding the treatment.
Prior to the implementation of this study an implementation workshop was
86

given to support the treating physicians in the implementation process of the
decision aid. The control group was managed without decision aids and received
standard care, reflecting routine practice by attending physicians.
Description of follow-up routine
After 26 weeks we called the patients for follow-up by telephone. If the patients
did not answer their phones at three different time points, we sent them the
questionnaires by mail or email.
Variables, outcome measures, data sources, and bias
After the consult about their treatment patients were asked to complete a
survey about decisional conflict (DCS), preferred treatment, gained knowledge,
physical function (KOOS/HOOS), pain (NRS), anxiety (PASS-20) quality of life
(EQ-5D) and satisfaction.1,10,12-14 The questionnaires took by email or phone
call approximately twenty minutes to complete. Follow-up evaluated the
final decision, DCS, HOOS/KOOS, PASS, EQ-5D and satisfaction. The Decisional
Conflict Scale (DCS) is a reliable and valid measure of personal perceptions
of: a) uncertainty in the face of options, b) modifiable factors contributing to
uncertainty such as feeling uninformed, unclear about personal values, or
unsupported in decision-making; and c) effective decision-making such as
feeling the choice is informed, values-based, likely to be implemented, and
expressing satisfaction with the choice.15 It consists of sixteen questions, with a
total score ranging from 0 (no decision conflict) to 100 (highest level of decision
conflict). The knowledge questionnaire was comprised of four questions and
was used to measure the patients’ knowledge of treatment options and risks.
The following questions were survey: Question 1: “Could painkillers sufficiently
reduce complaints due to osteoarthritis?”; Question 2: “Is the primary goal
of operative treatment to reduce pain?”; Question 3: “Do the majority of the
prosthesis last longer than 10 years? Question” 4: “Should joint replacement
be the first choice, when conservative treatments did not work? The score
ranged from 0 (no correct answers) to 4 (all correct answers)”.15 The decision
questionnaires contained two separate questionnaires. One questionnaire
inquired what phase of decision-making patients were in and which treatment
they preferred. The second questionnaire was to inquire whether patients have
made their definitive decision. The Hip disability and Osteoarthritis Outcome
Score (HOOS) measured patients’ symptoms, pain, activity limitations in daily
living, function in sport and recreation and quality of life. This score consisted
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of forty questions, divided in the subscales mentioned above. For every subscale
there is a score ranging from 0 (extreme symptoms) to 100 (no symptoms).12
The Knee Injury and Osteoarthritis Outcome Score (KOOS) measured patients’
symptoms, pain, activity limitations daily living, function in sport and recreation
and quality of life. This score consisted of 42 questions, divided in the subscales
mentioned above. For every subscale there was a score ranging from 0 (extreme
symptoms) to 100 (no symptoms).1 To measure pain intensity we used question
8 of the KOOS or HOOS, which asked whether the patient has had knee or hip
pain during the last week.1,12 The short Pain Anxiety Symptoms Scale (PASS20) was used to measure patients’ pain-related anxiety and fear. It consisted
of twenty questions with a score ranging from 0 (no anxiety and fear) to 100
(extreme anxiety and fear).16 The EuroQol 5 Dimensions (EQ-5D) questionnaire
was used to measure health-related quality of life. It consisted of 5 questions
concerning mobility, self-care, usual activities, pain/discomfort and anxiety/
depression.13 It was also comprised of a Visual Analogue Scale (VAS) on which the
patients could score their health condition ranging from 0 (worst imaginable
health condition) to 100 (best imaginable health condition). The satisfaction
questionnaire consisted of three questions to measure patients’ satisfaction
with given information, the clinic and the physician. Patients could score each
question from 0 (no satisfaction) to 10 (complete satisfaction).
Demographics, description of study population
The baseline characteristics were similar in the two study groups. The
intervention group comprised 33 men and 33 women, who were on average
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68-years-old (SD: 11). The control group comprised 30 men and 35 women, who
were on average 66-years-old (SD: 10). No significant differences were noted
with respect to physical function, pain and quality of life (Table 1).
Accounting for all patients / study subjects
In approximately eighteen months 145 participants were identified as being
eligible to participate in this study. All participants consented to participate
and were randomized. Among the 145 participants, 10 patients in the
intervention group and 4 patients in the control group did not complete the
first questionnaire due to time constraints leaving a total of 131 participants,
in which 66 patients were assigned to the intervention group and 65 patients
to the control group. 54 patients did not respond at follow up or could not be
contacted after three written requests and three requests by phone. (Table 1)
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Table 1 Demographics
Intervention

Control

No.
33

%
50

No.
30

%
46

Mean
68
15
55

Sd
11
2.2
76

Mean
66
15
47

Sd
10
2.0
75

Marital status
Single
Unmarried
Married
Divorced
Widowed

No.
16
8
30
1
9

%
25
13
47
2
14

No.
13
8
37
2
4

%
20
13
58
3
6

Working status
Working, full time
Working, part time
Sick leave
Retired
Unemployed, able to work
Unemployed, unable to work

No.
16
7
1
34
1
3

%
26
11
2
55
2
5

No.
8
12
2
36
3
3

%
13
19
3
56
5
5

Location
Left hip
right hip
both hips
left knee
right knee
both knees

No.
9
15
3
13
18
6

%
14
23
5
20
28
9

No.
10
24
6
13
9
3

%
15
37
9
20
14
5

Tried non-operative treatment before
Yes

No.
25

%
39

No.
18

%
28

Hospital
Hospital 1
Hospital 2
Hospital 3
Hospital 4

No.
9
21
26
10

%
14
32
39
15

No.
2
23
27
13

%
3
35
42
20

Sex
Men

Age
Level of education
Duration of pain (in weeks?)
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STATISTICAL ANALYSIS
Based on previous studies, scores of 25 or lower on the Decisional Conflict Scale
(DCS) (0-100) are associated with low decisional conflict and following-through
with decisions. On the other hand, scores of 39 or higher are associated with
heightened mental conflict resulting in a delay in decision-making.15 Thus, our
study examined whether the use of decision aids results in an increased rate
of patients following-through with decisions. A sample size of 128 patients
was chosen for patients with osteoarthritis of the knee or hip to detect an
effect size of 50% on the decisional conflict scale with a type I error of 0.05 and
a type II error of 0.20 based on a two-tailed prediction. Continuous data was
presented as the mean and standard deviation when normally distributed.
When comparing the intervention and the control group regarding continuous
dependent variables and dichotomous independent variables Student t-test was
used for normally distributed data and the Mann-Whitney U-test for skewed
data. The Kruskal Wallis test was used for ordinal data. In bivariate analysis,
the association between continuous dependent and continuous independent
variables was investigated using Spearman correlation. Associations with a
P-value less than 0.05 were considered statistically significant.

RESULTS
There was a significant difference (p < 0.001) in the total-DCS, comparing the
intervention group (mean=25) and the control group (mean=39) immediately
after the first encounter. The intervention group also scored significantly lower
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on all DCS-subscales about (information, values clarity, support, uncertainty
and effective decision making) than the control group (Table 2). At the 26 weeks
follow-up there was no significant difference (p=0.17) in the DCS-total score
comparing the intervention group (mean=31) and the control group (mean=35).
Only on the subscale values clarity there was a significant difference (p=0.027)
between the intervention group and control group, favoring the intervention
group (mean=33 vs. mean=47, respectively) (Table 3).
Patients managed with a decision scored significantly higher on the
knowledge scale than the patients managed without (p < 0.01), after the first
encounter. At 26 weeks follow-up there was no significant difference in the
phase of decision-making, treatment preference and final choice (Table 2).
Patient allocated to the intervention group were significantly more
satisfied about the given information (mean=8.6 vs. mean=7.6; p < 0.001) and
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Table 2 Outcomes after the first encounter
Intervention

Control

P-Value

Mean

Sd

Mean

Sd

Decisional conflict scale
Informed subscore
Values clarity subscore
Support subscore
Uncertainty subscore
Effective decision subscore
Total score

32
25
27
23
20
25

20
16
13
16
15
12

39
50
45
35
28
39

20
22
16
15
13
11

0.033
<0.001
<0.001
<0.001
0.001
0.000

Satisfaction
Information
Visit outpatient clinic
Physician

8.6
8.3
8.9

1.1
1.5
0.9

7.6
8.0
8.3

1.8
1.7
1.7

0.000
0.30
0.01

Anxiety (Pass)

20

17

23

19

0.29

Knowledge

3.7

0.6

3.3

0.9

0.0073

Stage of decision making
Have not begun to think about the treatment
options
Have not begun to think about the treatment
options, but I am interested to do so
I am considering the treatment options now
I am close to select an option
I have already made a decision, but am still willing
to reconsider
I have already made a decision and I am unlikely to
change my mind

No.
1

%
1.5

No.
2

%
3.1

0

0

6

9.2

10
3
15

15
4.5
23

9
1
10

14
1.5
15

37

56

37

57

5
1
22
3
7
26
2

7.6
1.5
33
4.5
11
39
3

3
3
13
3
12
27
4

4.6
4.6
20
4.6
19
42
6.2

What treatment option do you prefer?
Watchful waiting
Lifestyle changes
Physiotherapy
Painkillers
Corticosteroid injection
Prosthesis
Other

0.11

0.46

continue >
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continued table 2

Intervention
Mean

Sd

Control

P-Value

Mean

Sd

Did you make a final choice
Yes

50

76

51

79

0.84

If yes, what did you choose
Watchful waiting
Lifestyle changes
Physiotherapy
Painkillers
Corticosteroid injection
Prosthesis
Other

4
1
16
1
6
21
1

8
2
32
2
12
42
2

2
3
8
2
11
25
0

3.9
5.9
16
3.9
22
49
0

0.26

their physician (mean=8.9 vs mean=8.3; p= 0.01) compared to the patients who
were allocated to the control group at enrolment, after the first encounter. On
the other hand, there was no significant difference in satisfaction about the visit
to the outpatient clinic (p= 0.30). At 26 weeks follow-up the results showed that
the patient managed with a decision aid were still significantly more satisfied
about the information given (p= 0.0038) but not about the visit of outpatient
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clinic (p = 0.35) or their physician (p = 0.34) (Table 2). The results showed no
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difference in preference among the different treatment options, after the first
encounter and 26 weeks follow-up (Table 2).
There was no difference in the magnitude of experienced anxiety
(p=0.29), after the first encounter and at follow-up. At 26 weeks follow-up there
was also no significant difference between both groups on the physical function,
pain and quality of life scores (Table 4).

Table 3 Outcomes at follow up
Intervention

Control

P-Value

Mean

Sd

Mean

Sd

Decisional conflict scale
Informed subscore
Values clarity subscore
Support subscore
Uncertainty subscore
Effective decision subscore
Total score

36
33
37
29
23
31

26
26
25
17
15
15

31
47
44
34
25
35

23
27
17
15
14
11

0.38
0.027
0.17
0.22
0.55
0.17

Satisfaction
Information
Visit outpatient clinic
Physician

8.4
7.9
8.2

0.9
1.7
1.7

7.1
7.8
8.0

2.1
1.5
1.6

0.0038
0.35
0.34

Anxiety (Pass)

17

14

16

14

0.92

If yes, what did you choose
Watchful waiting
Lifestyle changes
Physiotherapy
Corticosteroid injection
Prosthesis
Other

4
0
1
2
20
0

15
0
3.7
7.4
74
0

3
2
2
1
18
2

11
7.1
7.1
3.6
64
7.1

0.59

Table 4 Clinical outcomes at follow up
Intervention

Control

Mean

Sd

Mean

Sd

Hoos pain total
Hoos symptoms total
Koos pain total
Koos symptoms total

72
76
72
56

23
17
16
13

72
69
70
57

23
27
20
11

EQ5D Mobile
EQ5D Care
EQ5D Activity
EQ5D Pain
EQ5D Anxiety

1.6
1.1
1.4
1.7
1.1

0.49
0.33
0.50
0.61
0.31

1.8
1.3
1.4
1.8
1.1

0.42
0.50
0.50
0.68
0.32
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DISCUSSION
We found that patients, making a shared decision, with a decision aid had less
decisional conflict, more knowledge and increased clarity of values. The results
also showed that this did not influence the stage of decision-making, treatment
preference, physical outcome or quality of life on the long term.
The results of this study should be evaluated in the light of its
strengths and shortcomings. A strenght is that this randomized controlled trial
was carried out at tertiary and secondary referral centers, with patients from
multicultural background. The first shortcoming is that patients with knee or
hip osteoarthritis may experience different levels of decisional conflict with
respect to their diagnosis. On the other hand subsequent analysis showed no
significant difference between both groups at baseline. The second shortcoming
is the high percentage of loss to follow-up. As a result no strong conclusion
can be drawn from the follow-up results. The third shortcoming was that the
implementation workshop was given only once, while not every physician
participated. The physicians who participated in the workshop also managed the
patients in the control group. As a result the standard care may have improved
after the workshop and the patients in de control group could have been better
informed compared to the patients before the implementation workshop.
Another shortcoming was that there were 14 patients who were excluded due to
time constraints at the outpatient clinic. Patients in the intervention group may
have stopped not only due to the length of the questionnaires, but also due to
the time the decision aid took to work through (approximately 15-20 min). This
may have influenced the outcomes as well. Also 54 patients (27 patients in the
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intervention group and 27 in the control group) did not respond to the follow
up or could not be contacted after three written requests and three requests by
phone.
The finding that patients managed with a decision aid experienced
less decisional conflict at enrollment compared to patients managed with usual
care is in concordance with previous studies.7,8,16,17 The systematic review of
Stacey et al included 115 RCT’s comparing decision aids to usual care, showing a
significant average decrease in the level of decisional conflict. The average score
of 25 in the decision aid group is associated with low decisional conflict and
following-through with decisions, while the score of 39 in the control groups
is associated with increased mental conflict resulting in delayed decisionmaking.15 The reduced sub-scores also showed that patients felt more informed
about the options, clearer about their values and comfortable with their choices.
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Besides for values clarity, this difference was not maintained at follow-up.
This may be explained by the fact that effect of decision aids decreases over
time when the final decision was made. This was also found in a randomized
controlled trial about total knee arthroplasty by Stacey et al with one year
follow-up.7
The decision aid appeared to have a positive effect on the level
of satisfaction about the given information and the treating physician at
enrollment, although the satisfaction about the physician decreased over time.
Among the 14 studies comparing decision aids to usual care, 10 measured
satisfaction with the decision-making process, 3 measured satisfaction
received and 1 measured satisfaction counseling. Of those 14 studies, 5 showed
statistically significant improvement in satisfaction with decision making
process and the information provided.17 Montori et al. found no difference in
satisfaction with the given information between patient, clinicians had higher
level of satisfaction. The finding that decision aids did not influence the level
of anxiety is also consistent with previous studies.17 None of the previous
studies demonstrated differences in effect on patients stated anxiety at one
month, three months or one year. One might expect that patients who are
better informed about potential drawbacks might be more anxious about the
outcome than patients, who are less informed, however this is not reflected
by the results. We found no significant change in the preference of surgery
between both groups. Previous studies reported mixed results. For example
Deyo et al. found no difference in preference of surgery for herniated disc in
the detailed versus simple decision aid.2 On the other hand Arterburn et al.
described a decrease in elective surgery after implementation of a decision aid
after one year.9 As in other studies, we found no difference in physical outcome
or quality of life. Stacey et al. reports 12 studies measuring various condition
specific health outcomes. 10 studies compared decision aids versus usual care
and one a detailed decision aid versus a simple decision aid. 9 of the 12 studies
found no significant effect on physical outcome. It is not surprising that no
effect on health outcome is found in our study, since there is a comparable
preference in treatment options and previous results showed that patients
physical outcomes improve in the operatively and non-operatively treated
groups. The positive effect of decision aids on reducing decisional conflict,
improving patient’s knowledge about risks and benefits, being informed and
feeling clear about their values provides supports for using them in clinical
practice. Both knowledge and understanding of probable risk are important
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to make an informed decision making possible. Further research is needed to
develop decision aids based on individual characteristics, resulting in more
advanced complication and success rates based. Additional research is required
to determine the not only the effect of personalized decision aids, but also the
cost-effectiveness and adherence of decision aids.
In conclusion we found that our patients managed with a decision aid
had less decisional conflict, more knowledge and increased clarity of values at

Decision-making in Orthopaedic Surgery

the initial encounter with their attending surgeon.
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CHAPTER 8
Do upper extremity trauma patients
have different preferences for shared
decision-making than patients with
non-traumatic conditions?

Hageman MG, Makarawung DJ, Briet JP, van Dijk CN, Ring D.
Orthopaedic Hand and Upper Extremity Service, Harvard Medical School, Massachusetts General
Hospital, Boston, MA, USA.

Clin Orthop Relat Res. 2015 Nov; 473(11):3542-8.

99

ABSTRACT
Background Shared decision-making is a combination of expertise, available
scientific evidence, and the preferences of the patient and surgeon. Some
surgeons contend that patients are less capable of participating in decisions
about traumatic conditions than non-traumatic conditions.
Questions/purposes (1) Do patients with non-traumatic conditions have
different preferences for shared decision-making when compared with those
who sustained acute trauma? (2) Do disability, symptoms of depression, and
self-efficacy correlate with preference for shared decision-making?
Methods In this prospective, comparative trial, we evaluated a total of 133
patients presenting to the outpatient practices of two university-based
hand surgeons with traumatic or non-traumatic hand and upper extremity
illnesses or conditions. Each patient completed questionnaires measuring
their preferred role in healthcare decision-making (Control Preferences
Scale [CPS]), symptoms of depression (Patients’ Health Questionnaire),
and pain self-efficacy (confidence that one can achieve one’s goals despite
pain; measured using the Pain Self-efficacy Questionnaire). Patients also
completed a short version of the Disabilities of the Arm, Shoulder, and Hand
questionnaire and an ordinal rating of pain intensity.
Results There was no difference in decision-making preferences between
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patients with traumatic (CPS: 3 ± 2) and non-traumatic conditions (CPS:
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3 ± 1 mean difference = 0.2 [95% confidence interval, 0.4 to 0.7], p = 0.78)
with most patients (95 versus 38) preferring shared decision-making. More
educated patients preferred a more active role in decision-making (beta =
0.1, r = 0.08, p = 0.001); however, differences in levels of disability, pain and
function, depression, and pain-related self-efficacy were not associated with
differences in patients’ preferences in terms of shared decision-making.
Conclusions Patients who sustained trauma have on average the same
preference for shared decision-making compared with patients who
sustained no trauma. Now that we know the findings of this study, clinicians

might be motivated to share their expertise about the treatment options,
potential outcomes, benefits, and harms with the patient and to discuss their
preference as well in a semi-acute setting, resulting in a shared decision.

INTRODUCTION
In shared decision-making the caregiver provides expertise and evidence, and
the patient and caregiver choose diagnostic and treatment options consistent
with their values and preferences.1 There is evidence that empowering patients
to participate in decision-making with the help of decision aids (videos, web
sites, or pamphlets that help patients understand their options and become
aware of their preferences) results in increased satisfaction and physical
function and reduced decisional conflict, anxiety, and resource utilization.2
Patient preferences for involvement in decision-making may vary by age, sex,
socioeconomic status, type of illness, and illness behavior, and perhaps the
gravity or acuity of the decision.3,4
Many surgeons hold the opinion that patients with traumatic problems
are less capable of and less interested in participating in decisions because they
feel vulnerable and time-pressured. Although to our knowledge this has not been
studied, many of our colleagues insist that patients with a painful acute fracture
cannot fully participate in the decision-making process and need the doctor to
recommend treatment. In addition, patients with greater symptoms of depression
or less self-efficacy might have less desire or confidence about participation in the
decision-making process and might prefer to fall back to a paternalistic style of
medical care and take a more passive role. Depressed mood and ineffective coping
strategies can make people feel more resigned, passive, and helpless. We therefore
wished to assess hand surgery patient preferences for shared decision-making in
relation to the acuity of the diagnosis and to psychological factors.
This study tested the following hypotheses: (1) Do patients with nontraumatic conditions have different preferences for shared decision-making
when compared with those who sustained acute trauma? (2) Do disability,
symptoms of depression, and self-efficacy correlate with preference for shared
decision-making?
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MATERIAL AND METHODS
After approval from our institutional research board, all new, non-pregnant,
English-speaking patients 18 years or older presenting to one of two hand
surgeons (DR, CM) were asked to participate in this prospective study. The
researcher informed the patient about the study details and informed consent
was obtained. Patients were enrolled between November 2012 and April 2013.
We asked 135 patients to participate in the study: 1 (0.7%) declined
and 134 were enrolled before seeing the treating physician. One patient
was excluded from the study as a result of invalid answers on one of the
questionnaires. The analyses were conducted on 133 patients (68 men
and 65 women) with a mean age of 47 ± 17 years (range, 18–86 years). The
demographics of trauma and non-trauma cohorts were comparable (Table1).
There was also no difference in levels of education comparing the trauma (mean,
16 years; range, 9–16 years) and non-trauma cohorts (mean, 15 years; range,
0–20 years; p = 0.10). Conditions categorized as traumatic included: fracture,
laceration, sprain, tendon injury, and amputation. All other diagnoses were
considered non-traumatic; examples included arthrosis, carpal tunnel, trigger
finger, and another discrete diagnosis.
Mearsurement Tools
At the time of enrollment, patients completed a demographic survey, including
level of education, and the following questionnaires: the Control Preferences
Scale (CPS), the short version of the Disabilities of the Arm, Shoulder and Hand
questionnaire (QuickDASH), the Pain Self-efficacy Questionnaire (PSEQ), the
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short version of the Patients Health Questionnaire (PHQ-2), and an 11-point
ordinal pain intensity score.
After the encounter with the physician, the research assistant registered
whether the patient was a trauma or non-trauma patient. Education, as the
number of years of school, was measured on a continuous scale with graduation
from high school scored as 12.
The CPS is a validated measure of a patient’s preferred role in healthcare
decision-making.5 Patients rank-order five possible approaches to decisionmaking, resulting in a score that is scaled from 1 (most active role) to 6 (most
passive role). A score of 3 or lower indicates a preference for shared decisionmaking.5
The QuickDASH is a short version of the DASH and is used to determine
arm-specific disability.6,7 It consists of 11 questions, which are answered on a
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Table 1 Demographics
Trauma cohort
Parameter
Age
Education
Sex
Women
Men
Marital status
Single
Living with Partner
Married
Separated/Divorced
Widowed
Work status
Working, full time
Working, part time
Home maker
Retired
Unemployed and able to work
Unemployed and unable to work
On worker compensation
Currently on sick leave
Diagnosis
Acute injury
Non specific arm pain
Trigger finger
Carpal tunnel syndrome
Ganglion cyst
Arthrose
Dequervain’s
Dupuytren
Epicondylitis
Bursitis
Giant cell tumor
Cubital Tunnel syndrome
Other
Physician
Physician I
Physician II
Health outcomes
Quick DASH
Pain
PSEQ
PHQ

Mean
45
16

Range
18-86
9-26

Non-trauma cohort
Mean
49
15

Range
20-86
0-20

30
37

45
55

35
31

53
47

32
1
24
5
4

48
1.5
36
9.0
6.0

20
3
32
6
5

30
4.6
48
9.1
7.6

42
5
0
7
3
4
2
4

63
7.5
0
10
4.5
5.6
3.0
6.0

40
6
2
11
4
2
1
0

61
9.1
3.0
17
6.1
3.0
1.5
0.0

67

50

4
7
8
9
4
11
3
4
1
1
1
2
9

6.7
12
13
15
6.7
18
5.0
5.0
6.7
1.7
1.7
3.0
15

17
50

25
75

24
42

36
64

43
4.5
42
1.4

2.3-86
3.9-5.1
2-60
0-6

31
5.4
47
1

0-80
4.7-6.0
0-60
0-6
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5-point Likert-scale. The total score is scaled to range from 0 (no disability) to 100
(most severe disability).
The PSEQ is a questionnaire designed to assess a patient’s confidence
that they can achieve their goals despite pain.8,9 It involves ten items, which
can be scored by the patient on a 7-point Likert-scale, ranging from 0 (not at all
confident) to 6 (completely confident). The outcome score is calculated by adding
up the items on a scale ranging from 0 to 70. A higher score indicates greater
confidence. Mean imputation was used for two missing values.
The PHQ-2 was used to evaluate symptoms of depression. The PHQ-2
is a validated two-question measure of symptoms of depression.10,11 The two
questions are answered on a 4-point Likert-scale ranging from 0 (not at all) to
3 (nearly everyday) and the overall score ranges from 0 to 6.
The Numeric Rating Scale is an 11-point ordinal measure of pain
intensity.
Statistical Analysis
An a priori power analysis for our primary study question determined that
64 patients in the trauma cohort and 64 patients in the non-trauma cohort
would provide 80% power to detect a 0.50 SD (medium) difference in average
CPS score with α = 0.05 using a two-tailed Student’s t-test. We enrolled 135
patients to have at least 64 patients for each cohort accounting for dropouts and
incomplete questionnaires.
In bivariate analysis, Pearson’s correlation was used for continuous
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variables. The strength of a correlation between 0.10 to 0.29, 0.30 to 0.49, and
0.50 to 1.0 is interpreted as small, medium, and large correlation, respectively.12
The Student’s t-test was used for the CPS (ordinal variable) when comparing
between two groups; and analysis of variance was used to compare differences
in CPS (again, ordinal variable) when more than two groups were present such
as based on marital status. Variables with p < 0.10 were inserted in a backward,
stepwise, multivariable linear regression analysis of factors associated with
CPS. When categorical variables were inserted in multivariable analysis, dummy
codes were generated when there were more than two categories.

RESULTS
There was no difference between trauma (mean CPS: 3; SD: 2) and non-trauma
patients’ (mean CPS: 3; SD: 1) preferred level of shared decision-making (mean
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Table 2 Bivariable analyses
Control preference scale
Parameter
Nonelective versus Elective patients
Trauma cohort
Non-trauma cohort
Sex
Women
Men
Marital status
Single
Living with Partner
Married
Separated/Divorced
Widowed
Work status
Working, full time
Working, part time
Home maker
Retired
Unemployed and able to work
Unemployed and unable to work
On worker compensation
Currently on sick leave
Diagnosis
Acute injury
Non specific arm pain
Trigger finger
Carpal tunnel syndrom
Ganglion cyst
Arthrose
Dequervain’s
Dupuytren
Epicondylitis
Bursitis
Giant cell tumor
Cubital Tunnel syndrom
Other
Physician
Physician I
Physician II

Mean

SD

P-Value

3.1
2.9

1.7
1.4

0.78

3.0
3.0

1.5
1.6

0.96

3.2
2.0
2.9
2.9
3.3

1.7
1.4
1.5
1.7
0.87

0.39

2.9
2.5
4.5
3.4
2.7
3.2
5.0
2.8

1.5
1.6
2.1
1.5
1.7
1.8
1.7
1.7

0.27

3.1
3.1
3.6
2.4
3.5
2.6
2.3
2.3
2.2
3
6
2.5
2.5

1.7
1.6
0.7
1.7
1.7
1.3
0.96
1.2
1.2
0.71
0.58

3
3

1.6
1.5

0.62

0.78
continue >
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continued table 2

Control preference scale
Health outcomes
Age
Education
Duration of injury
Quick DASH
Pain
PSEQ
PHQ

Coefficient

P-Value

-0.03
-0.27
-0.004
0.15
0.082
-0.1
0.00

0.69
<0.01
0.96
0.08
0.35
0.24
0.96

difference = 0.2 [95% confidence interval, 0.4 to 0.7], p = 0.78; Table 2). Again,
scores of 3 or lower on the CPS suggest a desire on the part of the patient to
engage in shared decision-making.
More educated patients had a greater desire to participate in decisionmaking (coefficient = 0.27, p < 0.01); but age, duration of complaint, disability
level, pain or pain self-efficacy, and symptoms of depression were not associated
with preferences for shared decision-making (Table 2).

DISCUSSION
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Assuming that patients with acute injury are less interested or capable of
participating in decision-making risks devaluing their preferences. We found
that patients with acute hand and upper extremity trauma prefer to be as
engaged in decision-making as patients with non-traumatic conditions. As
education levels increased, patients’ desires to participate in shared decisionmaking also increased, which is consistent with prior research.13-15 Coping
strategies and symptoms of depression did not affect decision-making
preferences.
This study should be considered in light of its shortcomings. First, the
setting was limited to hand and upper extremity conditions. These findings may
only generalize to other conditions or other practice settings, but that seems
unlikely. It is possible that for some specific conditions, however, such as very
severe trauma, the findings would be different. On the other hand, the lack of
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correlation between the duration since injury and the CPS suggests that time
pressure does not have a strong influence.
Patients have similar levels of desire for shared decision-making,
regardless of whether the condition was traumatic or non-traumatic. Decisionmaking preferences were addressed in a study of Korean patients with carpal
tunnel syndrome.16 33% of patients felt less involved in the decision-making
regarding carpal tunnel release than they desired. 76% of patients who preferred
shared decision-making had lower scores on the DASH questionnaire compared
with those who preferred a fully active or fully passive role.16 There is some
evidence that decision aids can help patients achieve their preferred role in
decision-making.17,18 In general, patients who actively contribute to their health
care have better functional outcome, choose less invasive treatments, and are
more satisfied with their options.13,19-21 Patients’ outcomes and their satisfaction
seem to be enhanced by higher levels of patient engagement. Providing patients
with their desired level of involvement in decision-making is an important part
of improving patient engagement and clinical results.
It may be surprising that the magnitude of education is the only factor
associated with the desire to participate in shared decision-making and that
age, duration of complaint, magnitude of disability level, pain intensity, and
psychological factors did not have a measurable influence. There is a bias that
shared decision-making is more acceptable to younger patients22, but the
finding that age is not associated with preferences for participation in the
decision-making process agrees with prior studies.3 Furthermore, one might
guess that depressed mood and ineffective coping strategies might make
people feel more resigned, passive, and helpless; our findings suggest that these
factors do not influence preferences for participation in the decision-making
process. Many surgeons are of the opinion that injured patients must rely and
prefer to rely on the surgeon’s advice and feel less capable of participating
in decision-making (as a result of pain, limited time to decide, etcetera) than
patients with non-traumatic problems. One might also assume that older
patients prefer a more paternalistic style and that patients with greater stress,
distress, and less effective coping strategies will be more passive. This study in
combination with prior studies demonstrate that shared decision-making is
preferred by both trauma and non-trauma patients without obvious differences
between those two groups of patients.23-25 Patients, regardless of their level of
education, deserve to participate in shared decision-making, but to give less
well-educated patients the confidence to do so, appropriate tools need to be
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developed. A decision aid appropriate for low levels of health literacy might
increase a less educated patient’s confidence that they can participate in
decision-making. In our opinion, it is safe to assume that all patients prefer to
participate in decision-making unless they suggest otherwise. Surgeons should
provide accurate, balanced, dispassionate information to patients so that they
can understand their preferences. We believe that most surgeons would agree
that, given the uncertainty about the best management of many problems,
the preferences of the patient should feature prominently in decision-making.
Future research should help determine the best way to inform patients so that
they feel adequately involved in the decision-making process and surgeon-tosurgeon variation in management is minimized. We think decision aids hold
promise for achieving these goals and plan to develop aids and test their impact
on decisional conflict, surgeon-to-surgeon variation, satisfaction with patient
care, symptoms, and disability. Future studies on greater scale are warranted to
assess if decision aids improve health outcome by encouraging patients to take a
more active role in their recovery and reduce variation.
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SUMMARY AND DISCUSSION
There is substantial variation in rates and type of operative and non-operative
treatment that cannot be explained by demographics, pathophysiology, or
comorbidities alone.1-3 Although there should be some variation in medical
treatments, variation from surgeon-to-surgeon is more difficult to justify
than variation from patient-to-patient. The objectives of this thesis were to
address several aspects of orthopaedic decision-making from the surgeon and
patient perspectives: factors associated with variation in recommendation for
operative and non-operative treatment, how health care providers decide which
option to recommend to their patients when the evidence is inconclusive, the
priorities and preferences facing decisions, pre-visit expectation associated with
satisfaction of delivered care, the effect of decision aids, and patient preferences
for shared decision-making in relation to the acuity of the diagnosis and to
psychological factors.
To measure the factors leading to substantial, unexplained variation in
hand surgeon recommendations for treatment of peripheral mono-neuropathy,
chapter 2 tested the null hypothesis that specific patient and provider factors
do not influence recommendations for surgery. Using a web-based survey,
hand surgeons recommended surgical or nonsurgical treatment for patients
in two different scenarios. Six elements of the first scenario (symptoms,
circumstances, mindset, diagnosis, objective testing, and expectations) had
two possibilities that were each independently and randomly assigned to each
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rater. For the second scenario, two different scenarios were randomly assigned
to each rater. Multivariable logistic regression sought factors associated with a
recommendation for surgery.
A total of 186 surgeons of the Science of Variation Group completed a
survey regarding recommendation of surgery for two different patients based
on clinical scenarios. Recommendations for surgery did not vary significantly
according to provider characteristics. For the various elements in scenario
1, recommendation for surgery was more likely for patients who were selfemployed and continued to work and who had objective electro-diagnostic
abnormalities. For the two vignettes used in scenario 2, a recommendation for
surgery was associated with abnormal electrophysiology.
The findings of this study suggest that – at least in a survey setting
– surgeons prefer to offer peripheral nerve decompression to patients with
112

abnormal electrophysiology, particularly those with effective coping strategies.
This was an unexpected finding, because if surgeons offer surgery based
primarily on reliable and valid objective testing, there should be limited
variation in treatment recommendations. It may be that the surgeon-observers
in the SOVG are not representative of the average surgeon.
Recommendations for managing proximal humeral fractures vary
substantially.4,5 Recent studies demonstrate substantial surgeon-to-surgeon
inconsistencies in the treatment of these injuries.4,5 We were interested in
the relative influence of patient information and surgeon characteristics
on the decision-making process in treating proximal humeral fractures.
We hypothesized in chapter 3 that there is no difference in treatment
recommendations between surgeons shown radiographs alone and those
shown radiographs and patient information.
We surveyed a total of 238 surgeons who rated forty radiographs of
patients with proximal humerus fractures. Participants were randomized to
receive information about the patient and mechanism of injury. The response
variables included the choice of treatment (operative vs non-operative) and the
percentage of matches with the actual treatment.
Participants who received patient information recommended operative
treatment less than those who received no information. The patient information
that had the greatest influence on treatment recommendations included age
(55%) and fracture mechanism (32%). The only other factor associated with a
recommendation for operative treatment was region of practice. There was no
significant difference between participants who were and were not provided
with information regarding agreement with the actual treatment (operative vs
non-operative) provided by the treating surgeon.
Treatment recommendations for proximal humeral fractures are
influenced by patient information – older age in particular – but most of the
variation in recommendations remains unaccounted for. The highly variable and
inconsistent influence of patient factors on surgeon recommendations belies
variations in surgeon preferences and values that are likely at the root of the
substantial treatment variations documented in this and other studies.
Because evidence-based medicine is an amalgam of individual clinical
expertise and best available evidence, the question arises what is the basis for
provider recommendations when the best evidence is inconclusive? Chapter 4
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tested the null hypothesis that the factors surgeons use do not vary by training,
demographics, and practice. A total of 337 surgeons rated the importance of
seven factors when deciding between treatment and following the natural
history of the disease and twelve factors when deciding between two operative
treatments using a 5-point Likert-scale between “very important” and “very
unimportant.”
We found that the factors that surgeons use most to make
recommendations when evidence is inconclusive relate primarily to the
surgeon’s perspective (e.g. “works in my hands,” “familiarity with the treatment,”
“what my mentor taught me”) rather than the patient’s perspective (e.g.
“doing something vs doing nothing,” “patients are requesting the procedure”).
Exceptions include “fewer complications” and “quicker recovery”. Highest
reimbursement was also rated relatively unimportant, particularly in Europe but
across all countries and regions. The write-in answers revealed that surgeons
prefer to fall back to the “best available outcome/evidence-based” even when
the scenario is that the evidence is inconclusive. Patient-centered care/shared
decision-making was also mentioned.
That health care providers fall back to their personal preferences based
on experience is no surprise.6 Especially, since patients look to their surgeon’s
expertise regarding the optimal fallback options when evidence is inconclusive.
However, where current best evidence allows room for debate, patients can
benefit from an understanding of the range of options and the source of the
debate. The involvement of patients in decision-making is particularly important
when the evidence is inconclusive because patient may value the potential
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outcomes of the treatment differently.
The study described in chapter 5 assessed the priorities and preferences
of patients and hand surgeons facing decisions about management of CTS.
We tested the null hypothesis that there are no differences in priorities and
preferences of patients with CTS and hand surgeons.
One hundred three hand surgeons of the Science of Variation Group and
79 patients with CTS completed a survey about their priorities and preferences
in decision-making regarding the management of CTS. The questionnaire
was structured according the Ottawa Decision Support Framework for the
development of a decision aid.7
Important areas on which patient and hand surgeon interests
differed included a preference for non-painful, non-operative treatment and
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confirmation of the diagnosis with electro-diagnostic testing. For patients, the
main disadvantage of non-operative treatment was that it was likely to be only
palliative and temporary. Patients preferred, on average, to take the lead in
decision-making, whereas physicians preferred shared decision-making. Patients
and physicians agreed on the value of support from family and other physicians
in the decision-making process.
There were some differences between patient and surgeon priorities
and preferences regarding decision-making for CTS, particularly the risks and
benefits of diagnostic and therapeutic procedures. Clinical relevant information
that helps inform patients of their options based on current best evidence might
help patients understand their own preferences and values, reduce decisional
conflict, limit surgeon-to-surgeon variations, and improve health. In particular,
our study identified several areas in which patients would like more information
about CTS: the specific risks and benefits of various diagnostic and therapeutic
options, health provider recommendations, and help clarifying their own
preferences.
The study described in chapter 6 assessed the correlations among
pre-visit expectations, met expectations, and patient satisfaction and what
categories of expectations correlated with satisfaction.
86 new patients presenting to a hand surgery practice of a tertiary
referral hospital with 70% direct primary care referrals, mostly with elective
concerns, indicated their pre-visit expectations (Patient Intention Questionnaire
[PIQ]). Immediately after the visit, the same patients rated the degree to which
their pre-visit expectations were met (Expectation Met Questionnaire [EMQ])
and their satisfaction level (Medical Interview Satisfaction Scale). These tools
have been used in primary care office settings and claim good psychometric
properties, and although they have not been strictly validated for responsiveness
and other test parameters, they have good face validity. We then conducted a
multivariable backward linear regression to determine whether (1) scores on the
PIQ; and (2) scores on the EMQ are associated with satisfaction.
Satisfaction correlated with met expectations but not with pre-visit
expectations. We identified five primary categories of pre-visit expectations that
accounted for 50% of the variance in PIQ: (1) ‘‘Information and Explanation’’; (2)
‘‘Emotional and Understanding’’; (3) ‘‘Emotional Problems’’; (4) ‘‘Diagnostics’’;
and (5) ‘‘Comforting’’. The only category of met expectations that correlated with
satisfaction was Information and Explanation.
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Among patients seeing a hand surgeon, met expectations correlate with
satisfaction. In particular, patients with met expectations regarding information
and explanation were more satisfied with their visit. Efforts to determine
the most effective methods for conveying unexpected information warrant
investigation.
Prior studies showed that decision aids can normalize and depersonalize
these conflicts, provide patients information they can reflect on at their own
pace and in their own way, and ensure that patients are empowered to make
decisions based on an better understanding of their disease.8 We hypothesized
in chapter 7 that there is no difference in decisional conflict comparing patients
with hip- or knee osteoarthroses managed with a decision aid compared to
patients without. Our secondary hypothesis was that there is no difference
between patients managed with a decision aid compared to patients without,
with respect to anxiety, knowledge, satisfaction, preferred treatment at
enrollment and physical function and quality of life, 26 weeks after the
treatment decision was made.
This multi center randomized controlled trial included patients with
knee or hip osteoarthritis who had not consulted an orthopedic surgeon for
the same complaint in the past. At the first encounter, patients enrolled in the
control group were treated according standard care, while patients enrolled in
the intervention group were managed with a decision aid. After the encounter
patients were asked to complete a survey about decisional conflict (DCS),
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preferred treatment, gained knowledge, physical function (KOOS/HOOS), pain
(NRS), anxiety (PASS-20) quality of life (EQ-5D) and satisfaction.9-14 The long-term
follow-up was carried out after 26 weeks and evaluated the HOOS/KOOS, PASS,
EQ-5D, satisfaction and the preferred treatment.
The results showed that decision aids help to inform patients about their
options based on current best evidence and helps patients understand their
own preferences and values by reducing decisional conflict. Future studies on
greater scale are warranted to assess if decision aids improve health outcome
by encouraging patients to take a more active role in their recovery and reduce
variation.
Some surgeons contend that patients are less capable of participating
in decisions about traumatic conditions than non-traumatic conditions. We
tested in chapter 8 whether patients with non-traumatic conditions have
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different preferences for shared decision-making when compared with those
who sustained acute trauma. We also tested whether disability, symptoms
of depression, and self-efficacy correlate with preference for shared decisionmaking?
In this prospective, comparative trial, we evaluated a total of 133
patients presenting to the outpatient practices of two university-based hand
surgeons with traumatic or non-traumatic hand and upper extremity illnesses
or conditions. Each patient completed questionnaires measuring their preferred
role in healthcare decision-making (Control Preferences Scale [CPS])15, symptoms
of depression (Patients’ Health Questionnaire)12,16, and pain self-efficacy
(confidence that one can achieve one’s goals despite pain; measured using the
Pain Self-efficacy Questionnaire)17. Patients also completed a short version of the
Disabilities of the Arm, Shoulder, and Hand questionnaire and an ordinal rating
of pain intensity18.
The results showed that there was no difference in decision-making
preferences between patients with traumatic and non-traumatic conditions
with most patients preferring shared decision-making. More educated patients
preferred a more active role in decision-making; however, differences in levels of
disability, pain and function, depression, and pain-related self-efficacy were not
associated with differences in patients’ preferences in terms of shared decisionmaking.
Patients who sustained trauma have on average the same preference for
shared decision-making compared with patients who sustained no trauma.
Conclusions and future directions
This thesis identified several opportunities for increasing patient involvement
in decision-making and satisfaction, reducing decision conflict, and limiting
surgeon-to-surgeon variations in care, all of which merit additional study.
First, objective testing should have more influence than symptoms, mindset,
diagnosis, circumstances, and expectations on surgeon recommendations.
Second, surgery is best used to address verifiable objective pathophysiology
where current best evidence confirms that the benefits of surgery outweigh
the harms. The measured influence of patient circumstances on surgeon
recommendations demonstrates how surgeon biases can have inordinate
influence. Third, the evidence that surgeons fall back to their comfort zone,
independent of factors related to the patient’s perspective suggests that if
surgeons were more comfortable with discomfort, they might be more likely
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to acquiesce to patient preferences in areas with no clear best choice. Fourth,
focus on establishing appropriate pre-visit expectations by providing evidencedbased information in an understandable and meaningful form (e.g. decision
aids) before the visit. Finally, where current best evidence allows room for
debate, patients decision aids might also help limit decision conflict, support
the conversation about the available options and improve health outcomes by
encouraging patients to take a more active role in their care. It might even limit
surgeon-to-surgeon variations, increase safety, efficiency, and resourcefulness.
While the findings of this thesis suggest that decision aids might be
effective in supporting orthopaedic decision-making from the surgeon and
patients perspectives, further implementation studies are needed to determine
how to incorporate decision aids in care pathways on greater scale and to test
the influence on practice variance and health outcomes.
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CHAPTER 10
Dutch summary and discussion
Nederlandse samenvatting en
discussie
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SAMENVATTING EN DISCUSSIE
Er bestaat grote praktijkvariatie in de frequentie en het soort operatieve en nietoperatieve behandelingen die niet kan worden verklaard door demografische
gegevens, pathofysiologie of co-morbiditeit.1-3 Hoewel er altijd enige variatie
in medische behandelingen bestaat, is die van chirurg tot chirurg moeilijker
te rechtvaardigen dan die van patiënt tot patiënt. De doelstelling van dit
proefschrift was om diverse aspecten van besluitvorming te adresseren vanuit
zowel het perspectief van de patiënt als dat van de chirurg. Het gaat om
de factoren die verband houden met de variatie in aanbevelingen voor een
operatieve of niet-operatieve behandeling, met de vraag hoe zorgverleners voor
een behandeloptie beslissen als de bewijslast vanuit de literatuur ontoereikend
is, met de prioriteiten en voorkeuren die patiënten en chirurgen hebben
wanneer zij een besluit moeten nemen, met de relatie tussen de verwachtingen
omtrent de zorg en de mate van tevredenheid over de zorg die is ontvangen, met
het effect van keuzehulpen en met de voorkeuren van patiënten ten aanzien van
samen beslissen, in relatie tot psychologische factoren en de diagnose.
Om zicht te krijgen op de factoren die leiden tot een grote, onverklaarde
variatie tussen handchirurgen in hun aanbevelingen over de behandeling van
perifere neuropathie, hebben we in hoofdstuk 2 de nulhypothese getest dat
bepaalde patiënt- en chirurgafhankelijke variabelen geen invloed hebben op die
aanbevelingen.
Door gebruik te maken van een online-vragenlijst gaven handchirurgen
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een operatief of niet-operatief behandeladvies in twee verschillende scenario’s.
In het eerste werden zes elementen (demografische variabelen, symptomen,
coping, diagnose, aanvullende diagnostiek en verwachtingen) willekeurig
gecombineerd en toegewezen aan de ondervraagden. In het tweede scenario
werden twee vooraf gedefinieerde scenario’s willekeurig toegewezen aan
een beoordelaar. Door middel van een voorspellend rekenmodel (multivariate
regressie) werd getracht factoren te identificeren die een relatie hadden met
het advies om te opereren. In totaal vulden 186 handchirurgen, betrokken bij de
Science of Variation Group, de vragenlijsten over de verschillende scenario’s in.
De resultaten lieten zien dat adviezen voor een operatieve behandeling
niet significant verschilden tussen de ondervraagde chirurgen. Operatieve
behandeling werd in scenario 1 eerder geadviseerd bij patiënten die zelfstandig
werkten en doorwerkten en bij wie sprake was van objectieve elektro122

diagnostische afwijkingen. In de twee opties van scenario 2 hing een advies om
te opereren samen elektro-diagnostische afwijkingen.
De bevindingen van deze studies suggereren dat – althans in deze
testsetting – chirurgen liever een operatief behandeladvies geven aan patiënten
met afwijkende elektro-diagnostische resultaten, vooral die patiënten met
een sterke coping-strategie. Dit was een onverwachte bevinding. Wanneer
chirurgen bij voorkeur op basis van betrouwbare en gevalideerde testuitkomsten
aanbevelingen zouden doen, zou er een beperkter verschil in behandeladviezen
moeten zijn.
Ook de aanbevelingen voor de behandeling van proximale humerus
fracturen verschillen sterk.4,5 Recente studies tonen behoorlijke inconsistenties
tussen chirurgen daarin aan. We waren benieuwd naar de invloed van
informatie over de patiënt en de kenmerken van chirurgen op de besluitvorming
rond deze aandoening. In hoofdstuk 3 gingen we uit van de hypothese dat er
geen significant verschil zou worden gevonden tussen de behandeladviezen van
chirurgen die uitsluitend een röntgenfoto van de proximale humerus zouden
krijgen, versus chirurgen die naast de röntgenfoto ook informatie over de
patiënt zouden ontvangen.
Door middel van een online-vragenlijst beoordeelden 238 chirurgen
40 patiënten met een proximale humerus fractuur op basis van een röntgenfoto.
Door willekeurige selectie kregen zij hier wel of geen aanvullende informatie
bij over de patiënt en de toedracht van het ongeval. De uitkomstvariabelen
betroffen het behandeladvies (operatief versus niet-operatief) en het percentage
waarin dat behandeladvies overeenkwam met de uiteindelijke behandeling.
Chirurgen die aanvullende informatie over de patiënt ontvingen,
adviseerden minder vaak een operatie dan de chirurgen die alleen de
röntgenfoto kregen. De patiëntgegevens die de meeste invloed op het
behandeladvies hadden, waren leeftijd (55%) en fractuurmechanisme (32%).
De enige andere factor van invloed was de regio waar de chirurg werkzaam
was. Wat betreft de overeenkomst tussen behandeladvies en uiteindelijke
behandeling was er geen significant verschil tussen chirurgen die wel en
chirurgen die geen aanvullende informatie hadden ontvangen.
Het behandeladvies voor een proximale humerus fractuur wordt
beïnvloed door patiëntinformatie, leeftijd in het bijzonder, maar het grootste
deel van de praktijkvariatie blijft onverklaard. Patiëntinformatie leidt niet tot
een grotere mate van overeenstemming over het behandeladvies tussen de
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ondervraagden onderling, noch tussen de ondervraagden en de uiteindelijke
behandeling.
Omdat evidence based medicine de optelsom is van de individuele
expertise van de arts en het best beschikbare bewijs rijst de vraag hoe
zorgverleners beslissen wanneer dat best beschikbare bewijs ontoereikend is.
Hoofdstuk 4 toetst de nulhypothese dat de factoren die van invloed zijn op de
besluitvorming, niet variëren naar gelang training, demografische gegevens of
specialisme.
In deze studie beoordeelden in totaal 337 chirurgen het belang van zeven
factoren wanneer ze moesten kiezen tussen een behandeling en de ziekte op
zijn beloop laten, en twaalf factoren wanneer ze moesten kiezen tussen twee
operatieve behandelingen. Ze gebruikten daarvoor een 5-punts Likert-scale,
variërend van “zeer onbelangrijk” tot “zeer belangrijk”.
De resultaten laten zien dat de factoren die het meest van invloed
waren op de beslissing van de chirurg, te maken hadden met zijn individuele
perspectief (bijvoorbeeld: “wat werkt in mijn handen”, “bekendheid met de
behandeling”, “wat mijn mentor mij heeft geleerd”) in plaats van met de
perspectieven van de patiënt (bijvoorbeeld: “iets doen versus niets doen”,
“de patiënt vraagt om de behandeling”). Uitzonderingen waren “minder
complicaties” en “sneller herstel”. Financiële compensatie werd ook als
relatief onbelangrijk beoordeeld, met name in Europa, maar ook daarbuiten.
De antwoorden op de openvragen toonden aan dat chirurgen bij voorkeur
terugvallen op de “best beschikbare bewijslast uit de literatuur”, zelfs als die
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bewijslast in het scenario als ontoereikend was beschreven. “Patient centered
care” en “gezamenlijke besluitvorming” werden ook genoemd.
Dat zorgverleners terugvallen op hun persoonlijke voorkeur, gebaseerd
op hun ervaring, is geen verrassing.6 Vooral omdat ook patiënten naar die
ervaring kijken wanneer de bewijslast ontoereikend is. Toch kunnen patiënten,
juist als die bewijslast ruimte biedt voor discussie, baat hebben bij een beter
begrip van alle opties en van de bron voor de discussie. Patiënten bij de
besluitvorming betrekken is met name in die situaties belangrijk. Dan kan
het immers zijn dat zij de potentiële behandeluitkomsten verschillend zullen
waarderen.
De studie beschreven in hoofdstuk 5 beoordeelt de waarden
en voorkeuren van patiënten en handchirurgen met betrekking tot de
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besluitvorming over de behandeling van carpaal tunnel syndroom (CTS). We
testten de nulhypothese dat er geen verschil is tussen de waarden en voorkeuren
van de patiënten en die van de handchirurgen.
103 handchirurgen, betrokken bij de Science of Variation Group, en 79
patiënten met CTS vulden een vragenlijst in over hun waarden en voorkeuren
bij de besluitvorming over de behandeling. De vragenlijst was gebaseerd op het
Ottawa Decision Support Framework voor de ontwikkeling van keuzehulpen.7
Belangrijke gebieden waarop patiënten en chirurgen van mening
verschilden, betroffen de voorkeur voor pijnloze, niet-operatieve behandeling en
de bevestiging van de diagnose door middel van elektro-diagnostische testen.
Patiënten vonden het grootste nadeel van de niet-operatieve behandeling
dat de uitkomst waarschijnlijk van tijdelijk aard was en mogelijk slechts
palliatief. Over het algemeen gaven patiënten aan de leiding te willen hebben
bij het nemen van de beslissing. De handchirurgen gaven de voorkeur aan
gezamenlijke besluitvorming. Patiënten en handchirurgen waren het eens over
de waarde van de ondersteuning van familie en andere zorgverleners bij het
besluitvormingsproces.
Er werden wel enkele verschillen waargenomen tussen de voorkeuren
van patiënten en handchirurgen met betrekking tot het besluitvormingsproces.
Die gingen vooral over de risico’s en voordelen van diagnostische en
therapeutische procedures.
Klinisch relevante informatie, gebaseerd op de meest recente bewijzen
uit de literatuur, zou patiënten kunnen helpen om hun voorkeuren en waarden
beter te begrijpen, keuzestress te verminderen, praktijkvariatie tussen chirurgen
te beperken en gezondheidsuitkomsten te vergroten. Onze studie identificeerde
enkele gebieden waarover patiënten meer informatie wensten: specifieke risico’s
en voor- en nadelen van de verschillende diagnostische en therapeutische opties,
het advies van de zorgverlener en zijn hulp bij de waarde-exploratie.
De studie beschreven in hoofdstuk 6 beoordeelde het verband
tussen de verwachtingen van de patiënt voorafgaand aan het consult, de
patiënttevredenheid en de categorieën binnen de verwachtingen die met de
tevredenheid samenhingen.
86 nieuwe patiënten, waarvan 70% direct door de huisarts naar de
handchirurg waren verwezen, en de meeste met een niet-spoedeisende
zorgvraag, deelden hun verwachting voorafgaand aan het consult (Patient
intention Questionnaire [PIQ]). Direct erna gaven dezelfde patiënten hun
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mening over de vraag in hoeverre aan hun verwachtingen was voldaan
(Expectation Met Questionnaire [EMQ]) en de mate van hun tevredenheid
over het consult (Medical Interview Satisfaction Scale). Door middel van een
multivariate regressie-analyse hebben we vervolgens bepaald in hoeverre de
PIQ- en EMQ-scores verband houden met de mate van tevredenheid.
De resultaten toonden aan dat er wel een relatie is tussen de
tevredenheid en de mate waarin is voldaan aan de verwachtingen, maar niet
met de verwachtingen die patiënten voorafgaand aan het consult hadden.
We hebben vijf categorieën verwachtingen voorafgaand aan een consult
geïdentificeerd. Die verklaarden 50% van de variatie in de PIQ: (1) “Informatie en
uitleg”; (2) “Emotie en begrip”; (3) “Emotionele problemen”; (4) “Diagnostiek”,
en (5) “Comfort”. De enige categorie van ‘beantwoorde verwachtingen’ die
correleerde aan de mate van tevredenheid, was “Informatie en uitleg”.
De mate waarin verwachtingen zijn beantwoord is dus gerelateerd
aan de mate van tevredenheid. Vooral patiënten van wie de verwachtingen
over “Informatie en uitleg” werden beantwoord, waren meer tevreden met het
consult. Om te bepalen wat de meest effectieve methode is om informatie over
te brengen die de patiënt niet verwacht, is meer onderzoek nodig.
Eerdere studies hebben aangetoond dat keuzehulpen tegenstellingen
in de spreekkamer kunnen normaliseren en minder persoonlijk kunnen maken.
Ze geven patiënten informatie waar zij op hun eigen manier en in hun eigen
tempo over na kunnen denken. Bovendien rusten keuzehulpen patiënten toe
om een beslissing te nemen die gebaseerd is op een beter begrip van hun ziekte
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of aandoening. In hoofdstuk 7 stelden we de hypothese dat er geen verschil in
keuzestress is tussen patiënten met heup- of knieslijtage die de ondersteuning
van een keuzehulp kregen en patiënten die dat niet kregen. Onze tweede
hypothese was dat er geen verschil is tussen deze twee groepen met betrekking
tot angst, kennis, tevredenheid, de behandeling die de voorkeur kreeg bij
inschrijving, de fysieke functie en kwaliteit van leven op de langere termijn
(26 weken nadat het besluit over de behandeling was genomen).
In deze gerandomiseerde onderzoeken met controlegroepen, die in
diverse instellingen werden gehouden, werden alleen patiënten met heup- of
knieslijtage betrokken die niet al eens met deze klacht bij een orthopedisch
chirurg waren geweest. Gedurende het eerste consult kregen de patiënten uit
de controlegroep de standaardzorg. De patiënten uit de interventiegroep kregen
de beschikking over een keuzehulp. Direct na het consult en nog eens na
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26 weken werden de mate van keuzestress (DCS), angst (PASS-20), kennis, fysieke
functie (HOOS/KOOS), pijn (NRS), tevredenheid en kwaliteit van leven (EQ-5D)
gemeten.8-13
De resultaten toonde aan dat keuzehulpen patiënten helpen hun diagnose
en behandelopties te begrijpen, aan te geven wat zij belangrijk vinden en
keuzestress te verminderen. Toekomstig onderzoek op grote schaal is nodig om te
beoordelen wat de invloeden zijn van keuzehulpen op gezondheidsuitkomsten, de
betrokkenheid van patiënten gedurende hun herstel en praktijkvariatie.
Sommige zorgverleners zijn van mening dat patiënten met een
spoedeisende hulpvraag minder in staat zijn deel te nemen aan gezamenlijke
besluitvorming dan patiënten met een niet-spoedeisende hulpvraag. In
hoofdstuk 8 hebben we getoetst of deze patiënten een andere voorkeur hebben
voor gezamenlijke besluitvorming dan patiënten met een niet-spoedeisende
zorgvraag.
Aan deze prospectieve, cohortvergelijkende studie hebben 133 patiënten
met een spoedeisende- of niet-spoedeisende aandoening aan de bovenste
extremiteit deelgenomen. Elke patiënt vulde een vragenlijst in over zijn
voorkeursrol in het gezamenlijke besluitvormingsproces (controle preferences
scale [CPS])14, symptomen van depressiviteit (Patients’ Health Questionnaire)11,15
en over zijn coping-strategie (Pain self-efficacy)16. Patiënten vulden ook een
vragenlijst in over hun fysieke functie (Disability Arm, Shoulder and Hand
Questionnaire) en de mate van pijn die zij ervoeren17.
De resultaten toonden aan dat er geen verschil was in de mate van
voorkeur tussen patiënten die een spoedeisende- of niet-spoedeisende
zorgvraag hadden. Patiënten met een hogere opleiding gaven meer dan
lageropgeleide patiënten de voorkeur aan een actievere rol. Hun fysieke functie,
depressiviteit en coping-strategie vertoonden geen relatie met verschillende
voorkeursrollen in het besluitvormingsproces.
De resultaten laten zien dat patiënten met een spoedeisende
zorgvraag een vergelijkbare hoge mate van voorkeur voor een actieve rol in
het besluitvormingsproces hebben als patiënten met een niet-spoedeisende
zorgvraag. Hogeropgeleide patiënten gaven de voorkeur aan een actievere rol
in de besluitvorming, maar er was geen verband met verschillen in pijn en
functioneren, depressie en coping-strategie. Patiënten met een spoedeisende
zorgvraag hebben dus over het algemeen dezelfde voorkeur voor gezamenlijke
besluitvorming als patiënten met een niet-spoedeisende zorgvraag.
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Conclusie mogelijk toekomstig onderzoek
Dit proefschrift beschrijft diverse mogelijkheden om de betrokkenheid van de
patiënt in het besluitvormingsproces over zijn behandeling te vergroten, de
tevredenheid over de geleverde zorg te verhogen, keuzestress te verminderen en
praktijkvariatie te beperken. Die verdienen allemaal aanvullende studie.
Ten eerste concluderen we dat objectieve klinische testen, van grotere
invloed zouden moeten zijn op de aanbevelingen van de zorgverlener dan
symptomen, mindset, diagnoses, omstandigheden en verwachtingen van de
patiënt.
Ten tweede, De gemeten invloed van patiëntgebonden factoren op het
advies van chirurgen toont aan dat het vooroordeel van de chirurg buitensporige
invloed kan hebben.
Ten derde, het gegeven dat chirurgen terugvallen op hun comfort zone,
ongeacht factoren gerelateerd aan het perspectief van de patiënt, suggereert
dat als chirurgen minder moeite zouden hebben om uit hun comfort zone te
treden, zij bij gebrek aan bewijs voor een optimale behandeling de voorkeur van
patiënten vaker zouden honoreren.
Ten vierde, reële verwachtingen over de uitkomst van een behandeling
kunnen worden bevorderd door patiënten evidence-based informatie in
een duidelijke en betekenisvolle vorm te geven (bijvoorbeeld in de vorm van
keuzehulpen), en door begeleiding.
Tot slot, als er sprake is van een gebrek aan bewijs en als uitkomsten
van behandelingen door patiënten verschillend kunnen worden gewaardeerd,
dan kunnen keuzehulpen keuzestress verminderen, het besluitvormingsproces
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bevorderen, totdat één van de behandelopties de voorkeur heeft, de kwaliteit van
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zorg bevorderen doordat patiënten een actievere rol vervullen in hun herstel en
de mate van tevredenheid bevordert.
Door patiënten actief te laten participeren in het besluitvormingsproces
kan ongewenste praktijkvariatie tussen chirurgen worden teruggebracht en
kunnen de veiligheid, efficiëntie en duurzaamheid van de zorg worden bevorderd.
Ondanks dat de bevindingen van dit proefschrift suggereren dat
keuzehulpen effectief kunnen zijn in de orthopedische praktijk, is toekomstig
onderzoek op grote schaal nodig om te beoordelen wat de invloeden zijn van
keuzehulpen op gezondheidsuitkomsten, de betrokkenheid van patiënten en
praktijkvariatie.
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