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In most situations, physicians present several treatment 
options to patients who harbor complex medical prob-
lems. Neurosurgeons face these decision-making chal-

lenges on a daily basis and are usually prompted by the 
patient or the patient’s family for their recommendations. 
Often, strong clinical data do not exist to provide an evi-
dence-based recommendation that would fit the patient in 
question. Thus, recommendations may follow published 
evidentiary science modified by personal experience. Fre-
quently, patients ask physicians what they would do for 

themselves if they were in the same situation. One of the 
goals of this hypothetical scenario is to give the questioned 
physician a personal connection to the problem in hopes of 
reducing treatment biases.

Some experts recommend that physicians avoid provid-
ing guidance based on personal decisions.10 Neurosurgi-
cal outcomes involve a level of function that affects per-
sona, cognition, and mood, and the decision to perform 
surgery has major life implications. To examine the values 
surgeons place on different disorders, treatment options, 

abbreviatioNs ACoA = anterior communicating artery; AVM = arteriovenous malformation; IVH = intraventricular hemorrhage; PGY = postgraduate year; PT1–5 = 1–5 
years posttraining; PT5–10 = 5–10 years posttraining; PT>10 = more than 10 years posttraining.
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obJect Physicians are often solicited by patients or colleagues for clinical recommendations they would make for 
themselves if faced by a clinical situation. The act of making a recommendation can alter the clinical course being taken. 
The authors sought to understand this dynamic across different neurosurgical scenarios by examining how neurosur-
geons value the procedures that they offer.
methods The authors conducted an online survey using the Congress of Neurological Surgeons listserv in May 2013. 
Respondents were randomized to answer either as the surgeon or as the patient. Questions encompassed an array of 
distinct neurosurgical scenarios. Data on practice parameters and experience levels were also collected.
results Of the 534 survey responses, 279 responded as the “neurosurgeon” and 255 as the “patient.” For both ves-
tibular schwannoma and arteriovenous malformation management, more respondents chose resection for their patient 
but radiosurgery for themselves (p = 0.002 and p = 0.001, respectively). Aneurysm coiling was chosen more often than 
clipping, but those whose practice was ≥ 30% open cerebrovascular neurosurgery were less likely to choose coiling. 
Overall, neurosurgeons who focus predominantly on tumors were more aggressive in managing the glioma, vestibular 
schwannoma, arteriovenous malformation, and trauma. Neurosurgeons more than 10 years out of residency were less 
likely to recommend surgery for management of spinal pain, aneurysm, arteriovenous malformation, and trauma sce-
narios.
coNclusioNs In the majority of cases, altering the role of the surgeon did not change the decision to pursue treat-
ment. In certain clinical scenarios, however, neurosurgeons chose treatment options for themselves that were different 
from what they would have chosen for (or recommended to) their patients. For the management of vestibular schwan-
nomas, arteriovenous malformations, intracranial aneurysms, and hypertensive hemorrhages, responses favored less 
invasive interventions when the surgeon was the patient. These findings are likely a result of cognitive biases, previous 
training, experience, areas of expertise, and personal values.
http://thejns.org/doi/abs/10.3171/2014.11.JNS14400
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and potential outcomes, we surveyed a group of neuro-
surgeons on an array of specific neurosurgical scenarios, 
randomizing the questionnaire so that respondents were 
answering as either the surgeon recommending treatment 
or the patient him- or herself. Significant differences in 
answers between recommendations to a “patient” and 
choice for “self” may provide interesting insight into how 
we use available information in practical situations. Spe-
cifically, we seek to understand decision-making differ-
ences in neurosurgical scenarios when the role of the sur-
vey respondent is changed.

methods
A survey was created with 7 neurosurgical scenarios, 

reviewed by the Education Committee of the Congress of 
Neurological Surgeons and was distributed to their mem-
bership listserv via email (see Appendix and Table 1). The 
survey respondents were randomized to receive one of 2 
surveys. In one survey, the respondents were asked what 
they would choose to receive if they were the patients in 
each scenario. In the other survey, the respondents were 
asked what they would do as the surgeons who were mak-
ing the recommendation. The surveys were otherwise 
identical.

All respondents were asked to record their level of ex-
perience, geographic location, and practice type. The level 
of experience was divided into 5 categories: junior resident 
(postgraduate year [PGY] 1–3), senior resident (PGY>3), 
1–5 years posttraining (PT1–5), 5–10 years posttraining 
(PT5–10), and more than 10 years posttraining (PT>10). 
Practice locations were analyzed by regions (Northeast, 
Southeast, Northwest, Southwest, and Midwest) and were 
also grouped into coasts (Northeast, Southeast, North-
west, and Southwest) versus the Midwest, and Northeast 
versus the rest of the country (Midwest, Southwest, North-
west, and Southwest) for analysis. Practice type was either 
private practice or academic. Respondents were also asked 
to quantify the percentage of their practice that involved 
spine/peripheral nerve, tumor, open cerebrovascular, en-
dovascular, pediatrics, and functional/pain. Respondents 
whose practices comprised ≥ 30% of any subfield were 
considered “focused” in that area, and their responses 
were compared with those of the other respondents.

Question 1 (epidural hematoma in a young patient with 
mass effect) was included as a control question for which 
one answer was considered the appropriate treatment. 

For Question 2 (elderly patient with a low-grade glioma), 
the answers were grouped into treatment (biopsy of le-
sion with chemotherapy/radiation, maximal safe resec-
tion with chemotherapy/radiation, chemotherapy only, ra-
diation therapy only, or biopsy only) versus no treatment 
(comfort measures only). Of the respondents who chose 
treatment, responses were further subdivided based upon 
whether the treatment approach was conservative (biop-
sy of lesion with chemotherapy/radiation, chemotherapy 
only, radiation therapy only, or biopsy only) versus ag-
gressive (maximal safe resection with chemotherapy/ra-
diation therapy).

For Question 3 (young patient with a 1.5-cm ves-
tibular schwannoma [acoustic neuroma]), answers were 
grouped into treatment (resection via translabyrinthine or 
retrosigmoid approach or radiosurgery) versus no treat-
ment (observation and medical management of vertigo). 
Of the respondents who chose treatment, the responses 
were further subdivided based on whether the treatment 
choice was conservative (radiosurgery) versus aggressive 
(translabyrinthine or retrosigmoid approach). For Ques-
tion 4 (Grade 1 spondylolisthesis with back pain), answers 
were grouped into conservative (medical pain control and 
physical therapy) versus aggressive (posterolateral instru-
mented fusion with transforaminal interbody fusion, pos-
terolateral instrumented fusion alone, lateral interbody 
fusion, or lateral interbody fusion with posterior instru-
mentation).

For Question 5 (middle-aged patient with a 6-mm an-
terior communicating artery [ACoA] aneurysm), answers 
were grouped into treatment (microsurgical clipping and 
coil embolization) versus no treatment. Of the respon-
dents who chose treatment, their responses were further 
analyzed comparing those who chose microsurgical clip-
ping versus those who chose coil embolization. For Ques-
tion 6 (young patient with a right temporal 1.5-cm arte-
riovenous malformation [AVM]), answers were grouped 
into treatment (embolization followed by resection, ra-
diosurgery, embolization alone, or resection alone) versus 
no treatment (observation). Of the respondents who chose 
treatment, their responses were further subdivided into 
conservative (radiosurgery) versus aggressive (emboliza-
tion followed by resection, embolization alone, or resec-
tion alone). For Question 7 (elderly patient with left tha-
lamic and intraventricular hemorrhage [IVH]), answers 
were grouped into intervention (evacuation of hematoma 
or ventriculostomy) versus no intervention (comfort mea-
sures only or medical critical care management). Of the 
respondents who chose intervention, their responses were 
further analyzed comparing those who chose evacuation 
of hematoma versus ventriculostomy.

All data were analyzed using SPSS (versions 20 and 
22, IBM). Univariate analysis was performed on all 
groups and subgroups using the chi-square test for inde-
pendence. Multivariate logistic regression analysis was 
performed on each question to characterize those vari-
ables associated with significant differences in responses 
between groups. Variables included in the multivariate 
analysis are respondent type (self vs surgeon offering 
recommendation), level of experience, practice location, 
practice type, practice focus (practices comprised ≥ 30% 

table 1. description of questions in the survey*

Question 
No. Subject Matter

1 Epidural hematoma causing mass effect
2 Lt low-grade glioma in eloquent cortex
3 Rt 1.5-cm vestibular schwannoma w/ diminished hearing
4 Grade 1 spondylolisthesis at L4–5, back pain
5 6-mm incidentally found ACoA aneurysm
6 Rt 1.5-cm temporal AVM w/ headaches
7 Elderly patient w/ a lt thalamic hemorrhage & IVH

*  See Appendix for full survey.
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of any subfield vs practices < 30% of any subfield) for 
spine/peripheral nerve, tumor, open cerebrovascular, en-
dovascular, pediatrics, and functional/pain. A p value ≤ 
0.05 was considered significant.

results
comparison of Neurosurgeons’ treatment choice for 
their patients versus themselves

A total of 534 neurosurgeons completed the survey. 
The survey link was successfully delivered to 2714 email 
addresses, yielding a response rate of 19.7%. Of those sur-
veyed, 279 were randomized to answer the survey from 
the perspective of the surgeon recommending treatment 
and 255 from the perspective of the patient. See Table 
2 for respondent demographics. There was no statistical 
difference between the two groups. In a subanalysis, there 

was a trend toward increased percentage of PT>10 re-
spondents in the group taking the survey as the surgeon, 
compared with the group taking the survey as the patient 
(p = 0.06). In addition, no geographic differences were 
noted when comparing coasts (p = 0.225) or comparing 
Northeast with all other locations (p = 0.675).

Question 1 (epidural hematoma) was designed as a 
control question. The majority of neurosurgeons chose 
craniotomy for evacuation for their patient (98%) as well 
as for themselves (98.9%), and there was no difference 
between choices (p = 0.490).

In the clinical scenario for management of a low-grade 
glioma, the majority of neurosurgeons chose treatment 
over no treatment; the recommendation for treatment was 
similar whether deciding for the patient or for “self” (p 
= 0.452). Among the treatment options for the low-grade 
glioma, the majority chose the more aggressive option 
(resection) with no differences when deciding for the pa-
tient versus “self” (p = 0.172). In the management of a 
vestibular schwannoma, the respondents opted for treat-
ment over conservative management in both surveys (p 
= 0.091). However, among respondents who chose treat-
ment, the majority of neurosurgeons recommended resec-
tion for their patients (58.4%), but chose radiosurgery for 
themselves (55.3%, p = 0.002; Table 3).

In Question 4 (spondylolisthesis management), the 
majority of neurosurgeons chose observation (no inter-
vention) for their patients and for themselves (p = 0.672; 
Table 4).

The majority of respondents chose coiling for both their 
patients and themselves in the ACoA aneurysm scenario. 
Slightly more neurosurgeons chose coiling for themselves 
than for their patients; however, this difference only ap-
proached statistical significance (80.5% vs 72.7%, p = 
0.056; Table 5). For the temporal AVM in Question 6, the 
majority of neurosurgeons chose treatment of the lesion 
for both their patient and themselves (90.4% and 85.2%, 
respectively, p = 0.083). Of those who chose treatment of 

table 2. respondent demographics of those answering the 
survey as the surgeon or as the patient 

Variable
Role as 
Surgeon

Role as 
Patient p Value

Experience 0.127
  Resident  7.8% 7.1%
  PT1–5 10.0% 15.3%
  PT5–10 11.0% 14.5%
  PT>10 71.2% 63.1%
Geography 0.539
  Northeast 22.4% 20.8%
  Southeast 27.0% 28.2%
  Midwest 21.7% 26.3%
  Northwest 8.9% 5.9%
  Southwest 19.9% 18.8%
Practice type 0.213
  Private 64.4% 58.8%
  Academic 35.6% 41.2%
Spine/Peripheral Nerve 0.920
  <30% 24.6% 23.9%
 ≥30% 75.4% 76.1%
Tumor 0.156
  <30% 73.0% 67.1%
 ≥30% 27.0% 32.9%
Open CV 0.205
  <30% 87.9% 91.4%
 ≥30% 12.1% 8.6%
Endovascular 0.537
  <30% 96.1% 94.9%
 ≥30% 3.9% 5.1%
Pediatrics 1.000
  <30% 90.4% 90.2%
 ≥30% 9.6% 9.8%
Functional/pain 0.873
  <30% 92.5% 92.2%
 ≥30% 7.5% 7.8%

CV = cerebrovascular.

table 3. comparison of neurosurgeons’ choice of radiosurgery 
versus resection for a vestibular schwannoma, Question 3

Variable Radiosurgery Resection p Value

Role in survey 0.002
  As patient 55.3% 44.7%
  As surgeon 41.6% 58.4%
Experience  0.152
  PGY1–PT 10 43.8% 56.2%
  PT>10 50.9% 49.1%
Practice type  0.530
  Private 37.1% 47.9%
  Academic 44.2% 57.1%
Tumor 0.041
  <30% 51.7% 48.3%
 ≥30% 41.4% 58.6%
Functional/pain 0.098
  <30% 47.5% 52.5%
 ≥30% 61.5% 38.5%
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the AVM, neurosurgeons were significantly more likely 
to choose aggressive interventions for their patient than 
for themselves (70.7% vs 53%, p = 0.001; Table 6).

When asked to consider the scenario of an elderly pa-
tient with a left thalamic hemorrhage and IVH, neurosur-
geons were significantly more likely to choose treatment 
for their patient than for themselves (82.7% vs 64.7%, p < 
0.001, Table 7). Of those who chose treatment, the majority 
chose ventriculostomy (99.2%) rather than a craniotomy.

comparison of Neurosurgeons’ treatment choice based 
on experience

For Question 4 (spondylolisthesis), PT>10 neurosur-
geons were significantly more likely to choose observa-
tion (no intervention) than residents and PT1–10 neuro-
surgeons (81.2% vs 72.0%, p = 0.023; Table 4). In the 
aneurysm scenario (Table 5), PT>10 neurosurgeons were 
significantly more likely to choose treatment for their pa-
tient compared with less experienced surgeons (90.5% 
vs 80.2%, p = 0.032), but not for themselves (81.8% vs 
84.0%, p = 0.718).

For the AVM in Question 6, residents or PT1–10 sur-
geons were significantly more likely to recommend AVM 
treatment (94%) than PT>10 neurosurgeons (84.7%) (p = 
0.002). In the case of a thalamic hemorrhage and IVH, 
residents and PT1–10 surgeons were significantly more 

table 4. comparison of neurosurgeons’ choice of intervention 
versus conservative management for a lumbar  
spondylolisthesis, Question 4

Variable Intervention
Conservative 
Management p Value

Role in survey 0.672
  As patient 22.5% 77.5%
  As surgeon 20.9% 79.1%
Experience  0.023
  PGY1–PT 10 28.0% 72.0%
  PT>10 18.8% 81.2%
Practice Type  1.000
  Private 21.6% 78.4%
  Academic 21.9% 78.1%
Spine/peripheral nerve 0.082
  <30% 16.0% 84.0%
 ≥30% 23.5% 76.8%

table 5. comparison of neurosurgeons’ choice of clipping 
versus coiling for an acoa aneurysm, Question 5

Variable Clipping Coiling p Value

Role in survey 0.056
  As patient 19.5% 80.5%
  As surgeon 27.3% 72.7%
Experience  0.465
  PGY1–PT 10 25.7% 74.3%
  PT>10 22.2% 77.8%
Practice Type  0.165
  Private 21.0% 79.0%
  Academic 27.1% 72.9%
Spine/Peripheral Nerve 0.002
  <30% 34.9% 65.1%
 ≥30% 19.6% 80.4%
Tumor 0.003
  <30% 19.1% 80.9%
 ≥30% 32.4% 67.6%
Open CV 0.001
  <30% 20.9% 79.1%
 ≥30% 42.9% 57.1%
Endovascular 0.800
  <30% 23.2% 76.8%
 ≥30% 26.1% 73.9%

table 6. comparison of neurosurgeons’ choice of conservative 
(radiosurgery) versus aggressive (surgery, embolization, or both) 
treatment for an avm, Question 6

Variable Conservative Aggressive p Value

Role in survey 0.001
  As patient 45.0% 53.0%
  As surgeon 29.3% 70.7%
Experience  0.127
  PGY1–PT 10 32.3% 67.7%
  PT>10 39.9% 60.1%
Practice Type  0.113
  Private 40.4% 59.6%
  Academic 32.6% 67.4%
Tumor 0.046
  <30% 40.4% 59.6%
 ≥30% 30.2% 69.8%
Open CV 0.637
  <30% 37.7% 62.3%
 ≥30% 33.3% 66.7%
Endovascular 0.646
  <30% 37.0% 63.0%
 ≥30% 42.9% 57.1%

table 7. comparison of neurosurgeons’ choice of treatment  
versus no treatment for a thalamic hemorrhage and ivh,  
Question 7

Variable Treatment No Treatment p Value

Role in survey <0.001
  As patient 64.7% 35.3%
  As surgeon 82.7% 17.3%
Experience  0.127
  PGY1–PT10  80.4% 19.6%
  PT>10  70.0% 30.0%
Practice Type  0.053
  Private 70.3% 29.7%
  Academic 78.1% 21.9%
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likely to choose treatment (80.4%) than PT>10 neurosur-
geons (70.0%, p = 0.014).

multivariate analysis of Factors affecting response
In Question 1, our control scenario, none of the re-

corded survey parameters correlated with the chosen 
responses. In Question 2, there were no significant pre-
dictors for recommending treatment, since the vast ma-
jority of respondents chose some form of management. 
The strongest predictor of choosing aggressive (maximal 
resection plus chemotherapy and radiation therapy) ver-
sus conservative treatment was practice subtype ≥ 30% 
tumor neurosurgery (OR 1.561 [95% CI 1.043–2.338]; p = 
0.030). Practice subtype ≥ 30% tumor neurosurgery was 
also the strongest predictor of choosing aggressive ver-
sus conservative treatment for “self” (OR 1.891 [95% CI 
1.058–3.380]; p = 0.032).

For Question 3, the strongest predictors among all re-
spondents for choosing resection versus radiosurgery for 
the vestibular schwannoma were practice subtype ≥ 30% 
tumor neurosurgery (OR 1.523 [95% CI 1.011–2.294]; p = 
0.044), practice subtype ≥ 30% endovascular neurosurgery 
(OR 3.666 [95% CI 1.273–10.555]; p = 0.016), and prac-
tice subtype < 30% functional and pain (OR 2.079 [95% 
CI 1.036–4.167]; p = 0.039). When subdivided by survey 
type (“self” vs patient), there were no significant predictors 
for choosing resection versus radiosurgery for “self.” How-
ever, academic practice setting (OR 1.803 [95% CI 1.040–
3.126]; p = 0.036), practice subtype < 30% functional and 
pain (OR 3.236 [95% CI 1.124–9.346]; p = 0.029), and 
practice subtype ≥ 30% endovascular neurosurgery (OR 
11.883 [95% CI 1.391–101.549]; p = 0.024) were significant 
predictors for recommending resection for patients.

For the aneurysm in Question 5, the strongest predic-
tors of choosing coiling versus clipping among all respon-
dents were practice subtype < 30% tumor neurosurgery 
(OR 1.757 [95% CI 1.093–2.832]; p = 0.020), practice sub-
type < 30% endovascular neurosurgery (OR 2.273 [95% 
CI 1.195–4.329]; p = 0.012), and practice subtype < 30% 
pediatric neurosurgery (OR 2.053 [95% CI 1.032–4.082]; 
p = 0.040). When subdivided by survey type (“self” vs 
patient), there were no significant predictors for choos-
ing coiling versus clipping for “self,” but significant pre-
dictors for choosing coiling for patients when practice 
subtype < 30% open cerebrovascular neurosurgery (OR 
6.993 [95% CI 2.288–21.277]; p = 0.001) and practice 
subtype < 30% pediatric neurosurgery (OR 2.667 [95% 
CI 1.019–6.993]; p = 0.046). Surgeons with ≥ 30% open 
cerebrovascular practice focus favored clipping (43%) 
compared with those with a < 30% focus (21%), but the 
majority of surgeons with ≥ 30% open cerebrovascular 
practice still chose coiling over clipping (57%, p = 0.001).

For the AVM in Question 6, the strongest predictor 
among all respondents for choosing resection was prac-
tice subtype ≥ 30% tumor neurosurgery (OR 1.564 [95% 
CI 1.022–2.395]; p = 0.040). When subdivided by survey 
type (“self” vs patient), the strongest predictor for choos-
ing resection for “self” was practice subtype ≥ 30% tu-
mor neurosurgery (OR 1.842 [95% CI 1.012–3.351]; p = 
0.045). The strongest predictors for choosing resection for 
their patient were practice subtype ≥ 30% open cerebro-

vascular neurosurgery (OR 6.513 [95% CI 1.119–37.914]; 
p = 0.032), PT>10 (OR 2.237 [95% CI 1.185–4.220]; p = 
0.013), and practice subtype < 30% endovascular neuro-
surgery (OR 5.025 [95% CI 1.117–22.727]; p = 0.035).

In the analysis for Question 7 (thalamic hemorrhage 
and IVH), the strongest predictor for the surgeons’ choos-
ing treatment for their patient was practice subtype ≥ 30% 
tumor neurosurgery (OR 2.453 [95% CI 1.081–5.564]; p = 
0.032). Of those who chose treatment, there were no sig-
nificant predictors for choosing craniotomy versus ven-
triculostomy when subdivided by practice type as almost 
all respondents chose ventriculostomy.

No significant trends or predictors were found when 
testing for differences among geography of survey re-
spondents.

discussion
Our study shows that, in the majority of cases, alter-

ing the role of the surgeon did not change the decision 
to pursue treatment or not. In certain clinical scenarios, 
however, neurosurgeons did choose treatment options for 
themselves that were different from what they would have 
recommended for their patients. Medical decision mak-
ing is a complex and multifactorial process. A variety of 
cognitive biases, in addition to personal experiences, pri-
or training, and medicolegal considerations, play a role in 
decision making.3,7 A physician recommending treatment 
faces biases that are different from those faced by an in-
dividual who is choosing a treatment. Zikmund-Fisher et 
al. showed differences in responses among groups of non-
medical participants who were asked to choose treatment 
options from the perspective of a physician or a patient.16 
A change in the decider’s role has a major impact on the 
choices that are made, and this phenomenon is reflected 
in the results seen in our survey.13

One recurring theme illustrated by our cases is the bal-
ance between procedural invasiveness and durability of a 
cure. For example, studies have shown that endovascular 
coiling of intracranial aneurysms has a lower periproce-
dural morbidity than surgical clipping, but is also asso-
ciated with a lower rate of complete occlusion.11 In the 
clinical scenarios in our survey, neurosurgeons chose the 
minimally invasive treatment more often for themselves, 
potentially valuing less risk over durability. This trend 
differs from that in a prior study in which physicians were 
more likely to choose a hypothetically riskier and more 
invasive procedure for themselves if it resulted in a higher 
cure rate.14 Our study may have produced different results 
for several reasons. For one, the use of common neuro-
surgical scenarios and familiar treatment options likely 
creates a decision process different from that of dealing 
with hypothetical illnesses and treatments. More impor-
tantly, the discrepancy in our findings likely results from 
the background of survey participants, that is, neurosur-
gical versus general medical. Neurosurgeons may have a 
set of values and personal priorities that is different from 
those of other populations. For example, some complica-
tions may be career ending, warranting neurosurgeons to 
choose a less efficacious, but safer, treatment. This is de-
scribed as loss aversion and is part of Drs. Kahneman and 
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Tversky’s Nobel Prize–winning work in prospect theory.8 
In brief, it describes that when making decisions involv-
ing risk, individuals fear loss more than they desire gains. 
Our results show that neurosurgeons may be more loss or 
risk averse for themselves than for patients.

The dominant cognitive biases in medical decision 
making mainly pertain to reconciling the consequences of 
an adverse outcome from a decision against the benefits. 
Betrayal aversion dictates that harm from an intervention 
recommended by a trusted individual (a physician) is con-
sidered worse than the same harm from a random person 
or event (i.e., betrayal is not involved).3,9,14 This is similar in 
scope to omission bias, where harm from a specific action 
is perceived as worse than the same harm occurring from 
inaction.1,2 In contrast, neurosurgeons may sometimes 
place a higher priority on preventing recurrences and as-
sociate this with a higher level of failure than a complica-
tion as a result of the procedure.

With improved access to both general medical infor-
mation and results from controlled trials, patient-physician 
communications have become increasingly sophisticated. 
Classically, 4 models of physician-patient relations have 
been described.6 These vary from a paternalistic model, 
which unilaterally places the responsibility of decision 
making with the physician, to the other extreme where 
factual information is presented with very little interpre-
tation or guidance from the physician. When a patient 
asks, “Doctor, what would you do?” a distinct challenge 
is presented. Answering this question may breach patient 
autonomy; refusal to answer may lead to feelings of aban-
donment.10 It is important for both parties to understand 
that different sets of values, cognitive biases, and process-
es play a role in medical decision making. An understand-
ing of the patient’s value systems, priorities, and treatment 
options will likely lead to the “right” decision.12

Do neurosurgeons “practice what they preach?” Clearly, 
different biases play a role in the decision-making process 
from the perspective of the physician or the patient, and 
so the determination of “best treatment” needs context. It 
should not be assumed that one modality is superior if a 
physician chooses it for him- or herself. It also has been 
noted by several studies that doctors do not make “great” 
patients and they prefer to manage their own medical is-
sues and sometimes do so poorly.4,5,15

limitations
This study has several limitations inherent to studies 

interpreting data from surveys. The population of neuro-
surgeons who responded to this survey may not be repre-
sentative of the population of neurosurgeons as a whole 
(responder bias). It is possible that some of the respon-
dents answered the questions in one way, but in reality 
would recommend something different (response bias). 
This may occur because the respondent answers the sur-
vey at his or her leisure without having to consider patient 
care goals or family preferences. In reality, however, these 
outside influences often play a large role in the neurosur-
gical decision-making process.

Survey design can lead to framing bias, whereby the 
wording of a question may bias the responder to answer in 
a certain way. In addition, there was a trend (p = 0.06) of 

more experienced neurosurgeons in the group randomized 
to take the survey as the surgeon. This clearly can influence 
results; however, this difference is marginal and would not 
change the conclusion of our subanalyses overall.

conclusions
There are several commonly encountered neurosurgical 

clinical scenarios where neurosurgeons would choose dif-
ferently for themselves than for other people. These find-
ings are likely a result of cognitive biases, previous train-
ing, areas of expertise, and personal values. It is important 
that the surgeon be aware of these decision-making biases 
to allow for appropriate interpretation of responses when 
asked by colleagues or patients to imagine him- or herself 
as the patient. The decision-making process is a very im-
portant aspect of neurosurgery, and previous studies ex-
ploring this are limited. This study serves as a framework 
for additional studies to explore particular aspects of the 
neurosurgical decision-making process. Ultimately, when 
making medical decisions, open communication with a 
patient about his or her wishes and goals will enable more 
satisfactory treatment decisions.
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