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Abstract

Background

Physicians treating patients in the vegetative state (V&3trdeal with uncertainty in
diagnosis and prognosis, as well as ethical issues. We exawtietiter physicians’ attitudes
toward medical and ethical challenges vary across two national medicatersettings.

Methods

A comparative survey was conducted among German and Canadiantgpa@tyaicians
based on a case vignette about the VS. Similarities and difesr@igarticipants’ attitudes
toward medical and ethical challenges between the two sam@ee analyzed with nop-
parametric tests (Mann-Whitn&y-Test).

Results

The overall response rate was 13.4%. Eighty percent of all pariisi correctly applied the
diagnostic category of VS with no significant differences betweountries. Many of the
participants who chose the correct diagnosis of VS attributed céipabib the patient,
particularly the ability to feel pain (70%), touch (51%) andxpegience hunger and thirst
(35%). A large majority of participants (94%) considered the dtwwh of life-sustaining
treatment (LST) under certain circumstances, but more Canadian paricygaatin favor of
always limiting LST (32% vs. 12%; Chi-square: p < 0.001). Finding teng- care
placement was considered more challenging by Canadian partgiphereas discontinuing
LST was much more challenging for German participants.

Conclusions
Differences were found between two national medical praceténgs with respect {o

physicians’ experiences and attitudes about treatment limitaimut VS in spite 0
comparable diagnostic knowledge.

—
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Background

In the last decade the development of diagnostic criteria fordgisorof consciousness,
particularly the vegetative state (VS, or UWS: unresponsive whiess syndrome [1]) and
the minimally conscious state (MCS) [2], has reflected a radk@nced understanding of
impaired responsiveness and awareness following brain injury. Diaggaglelines remain
largely based on the observation of the patient's behavior. a patieat VS shows
wakefulness without behavioral signs of awareness, such as meamnesgfibn to stimuli,
whereas a patient in a MCS shows intermittent behavioral sgnavareness, but is
incapable of reliable communication [3,4].



Disorders of consciousness are often misdiagnosed [5-8] and da%esracrulous” late
recovery have questioned timelines for determining the irrevergilof the VS [9-11].
Surveys of physicians’ attitudes toward end-of-life decisions andcailipldiscussed legal
cases of decisions about withdrawal of artificial nutrition and dtan have shown
considerable diversity in attitudes among different healthcaregsions and countries [12-
17]. To further our understanding of the nature and causes of thisityiweits respect to
attitudes towards VS and decisions about the limitation of lifeasusg treatment (LST), we
undertook a bilateral survey among physicians in Canada and Geritengurvey assessed
physicians’ understanding of the VS and elicited their attituoleartds end-of-life issues in
two different national medical practice settings. Parts ofstirgey completed by German
neurologists have been previously reported [18]. In this paper, we fodl® @omparison
between the attitudes of German and Canadian physicians.

Methods

Study design

A self-administered questionnaire survey enabled us to target ¢moups of physicians. In
Germany the questionnaire was distributed by e-mail. In Cantdas converted into a
paper-based questionnaire because the emailed survey did not gendfaients
participation (n = 27).

The data were gathered anonymously and participants gave themmadfoconsent. To
encourage participation the participants of the German surveyoffered an opportunity to
take part in a lottery, consisting of six prizes with a tetdlie of€ 1500. After three weeks,
we sent a reminder and prolonged the participation eligibility péaodn additional week.
To encourage participation in the Canadian survey, two postcard remingdee sent
following the initial invitation.

The study was approved in Canada by the research ethics boardruititie de recherches
clinigues de Montréal, and in Germany by the research etbiwenittee of the medical
faculty at the University of Munich.

Participants

To include a representative cohort of German neurologists, we @ahthet German Society
for Neurology, which facilitated the distribution of the survey li@kit of 6673 members, we
contacted all 3073 members for whom the society had valid e-mailsaddrand invited only
physicians to participate

In the Canadian survey, questionnaires were mailed to participahisii preferred language
of correspondence (French or English) as listed in Scott’'s Meldioactory. Neurologists,
neurosurgeons, emergency medicine and critical care physiemaeghysical medicine and
rehabilitation specialists registered with the Royal Collefy®hysicians and Surgeons of
Canada were included in the cohort. We mailed surveys to 2085 participants.



Questionnaire

We developed a 37-item questionnaire that was informed by thedrerand a previous
gualitative study and our study goals [19]. The first part weesa vignette about a patient in
the VS (1).

A 33-year-old man had a cardiac arrest with delayed resusnithtmonths ago. Currently,
he shows brainstem and spinal reflex movements, but no sign of purposefment. His
eyes are open for several hours a day, but do not fixate objefdboar them when they
move. He does not reacbnsistently to verbal commands or questions. Sometimes a
delayed stiffening of the legs and grimacing can be observezhation to sounds. He can
breathe on his own.

* “consistently” was used in the German and Canadian online surveybin the Canadian
paper and pencil survey, see explanation in methods section. Compafigbenadian
respondents receiving both versions showed no difference in responses.

In response to the results and comments from the German onling,dhevevording of the
case was slightly modified in the Canadian print survey. To redont®guity, the sentence
“He does not reaatonsistentlyto verbal commands or questions” was changed to “He does
not react to verbal commands or questions”. For detailed informatiaine questionnaire
development and content see our previous publication [7]. The questionnaiteansated
from English into German and French using backward-forward-traorsldily native
speakers. The German data were gathered within a four-week pemodidly to August
2011, the Canadian data were gathered within a four-month period from January20May
for the postal survey.

Statistical analysis

Data from the paper version of the survey were imported into IBSSP9 statistics
software. Pearson’s chi-square test was performed to asdessndiés between categories.
For numerical or ordinal data the Mann-WhitigyFest was applied to compare two groups.
Results were considered significant if p < 0.05. P-values areripgkegee and were not
adjusted for multiple comparisons. The study was powered to det&8b alifference in the
attitudes towards limiting LST between the two countries witlprabability of 80%.
Participants who failed to correctly diagnose the patient in dse wignette were excluded
from further analysis of their attitudes, as it was unclear whetheatisyered the remaining
guestions according to the vignette description or according to their inecdiagnosis.

Results

Samples

The demographic and professional characteristics of the partisi in both samples are
presented in Table 1. Of the 3073 professionals who were contactiee German survey,
one third (n = 1024) was randomly assigned to receive the VS caseof Ghase, 168
participants (16.4%) completed a questionnaire according to the VSTt&seohort of 3073
members of the German Society for Neurology was represenfativall members (N =
6673) according to age (members: mean 44, standard deviation (SD) 1025a9dge and



cohort: mean 45, SD 9, range 25-87) and region of practice, but not gendawneA |
percentage of women was invited to participate (28%) than the gettentage of women
in the Society (38%). The sample was representative for thet$$@acording to age (mean
43, SD 9, range 27-80).

Table 1 Demographic and professional characteristics of participants (n = 417)

Variable Canadian sample (n = 249) German sample (n = 168)
No. (%)
Gender (n = 395)
Female 63 (27) a7 (30)
Male 175 (74) 110 (70)
Primary discipline*
Neurology 114 (46) 161 (96)
Neurosurgery 41 a7) 1 (1)
Rehabilitation medicine 42 a7 20 (12)
Emergency medicine 35 (14) - -
Others (e.g., anesthesiology) 10 (4) 20 (12)
Health care setting*
In-patient care 185 (74) 115 (69)
Out-patient care 197 (79) 62 (37)
Type of care*
Acute care 159 (64) 71 (42)
Rehabilitation care 47 (29) 36 (21)
Long-term care 26 (20) 17 (10)
Professional experience with patients in the VS (n = 383)
0 cases 28 (13) 2 (1)
1-10 cases 123 (55) 94 (60)
> 20 cases 73 (33) 63 (40)
Religious practice (n = 398)
Practicing religion 99 (41) 92 (58)
Not practicing religion 141 (59) 66 (42)
Spiritual beliefs (n = 392)
Spiritual beliefs 132 (56) 100 (64)
No spiritual beliefs 104 (44) 56 (36)
Median; 1%,3¢ quartile (range)
Age (years) 53; 41,59 (30 -81) 43; 37,48 (27 — 80)
Experience (years) 21; 9,30 (<1-56) 15; 10;22 (2 -51)

* Multiple answers permitted.

Of the 2085 physicians contacted in the Canadian survey, 249 physitla®®) completed
and returned the questionnaire. Twelve declined to participate, 10 of them nyltbati they
were not working with patients in the VS. The sample was reptaisve for the cohort
according to gender and language. Almost the same percentagmeh contacted (n = 564,
27%) responded to the survey (n = 63, 25%). The majority of participdlets diut the
English version of the questionnaire (n = 192, 77%), while one fifth retuime French
version (n = 57, 23%), which matched the distribution of English and frienestionnaires



(English: n = 1659, 80%; French: n = 426, 20%). Among neurologists, the resptngas

slightly higher than in the cohort (46% compared to 39%). A comparabbentage of

physical medicine and rehabilitation specialists and neurosurgespo®nded (specific
response rate 17% compared to 18% in the cohort; and 16% compared to thedcohort

respectively). A lower percentage of critical care and emesgenedicine specialists
(specific response rate 14% compared to 30% in the cohort) returned the survey.

Application of diagnostic knowledge

Overall 80% (n = 332) of all participants (n = 417) correctigse the diagnostic category of
VS for the patient in the case vignette. In both samples a sipndportion chose the correct
diagnostic category (80% in Canada, 79% in Germany; p = 0.66). A ceopaetween the
neurologists in both samples showed analogous results: 82% of the @amadlialogists (n
= 115) compared to 79% of the German neurologists (n = 161) who assignedrrect
diagnostic category to the case vignette (Chi-square-test: p = 0.56). thdi&aparticipants
who received the original case vignette in the online survey2n)and those who received
the slightly edited case vignette in the paper and pencil survey 222) did not differ
significantly in their accuracy rate (81% vs. 78%, Chi-squatepes0.73). In both countries
a comparable proportion suggested an erroneous diagnosis of MCS foti¢né (8% in
German and 15% in the Canadian sample). Only a few respondents lobhakagnoses of
locked-in-syndrome (2% vs. 1% in the Canadian sample), coma (1% vs. tb% Canadian
sample), brain death (none vs. 1% in the Canadian sample), or other&¥esuggesting the
patient is in different conditions at the same time).

Most participants expressed a high degree of certainty of diggnosis (median = 8;"1
quartile = 6; &' quartile = 9 on a NRS (0-10)), regardless of correct (87%) orramta70%)
diagnosis. Canadian and German participants did not differ sigmifycin their level of
certainty (p = 0.71). We continued our data analysis with thecjpatits who accurately
applied the diagnostic knowledge to the case (hereafter referrad tall groups” = all
participants who applied the correct diagnostic knowledge; “Canadian "groupll
participants in the Canadian sample who applied the correct kn@yladd “German group”
= all participants in the German sample who applied the correct diagnostic dgejvle

Prognosis and quality of life

Most of the participants estimated the prognosis of the patiamtsval under continuous
medical support during the next 6 months to be favorable with a nygpoeitiicting good or
very good chances for survival (See Table 2) but opinions of CanaddnGarman
physicians showed a different distribution. Assessments of qualitjfeofalso differed
between the two groups of physicians. Canadian physicians forchllis@ker assessments
of quality of life than their German counterpart who also more é&ety responded not
being able to rate quality of life.



Table 2Prognosis of survival and estimation of the patient’s quality of life

No. (%)
All Canadian German p value
Groups (n =332) group (n =200) group (n =132)
Prognosis of survival (n = 329) p =0.049
None (0%) 1(0.3) 1(2) -
Minimal (<10%) 7(2) 5(3) 2(2)
Very small (10-25%) 18 (6) 9 (5) 9(7)
Small (26-50%) 42 (13) 24 (12) 18 (14)
Good (51-75%) 122 (37) 67 (34) 55 (42)
Very good (76-90%) 95 (29) 57 (29) 38 (29)
Excellent (>91%) 30 (9) 27 (14) 3(2)
Certain (100%) 2 (1) - 2 (2)
Not able to rate 12 (4) 8 (4) 4 (3)
Estimation of the patients quality of life (QoL) (n = 327) p <0.001
No QoL 109 (33) 91 (46) 18 (14)
Extremely low (0) 91 (28) 58 (29) 33 (25)
1 46 (14) 28 (14) 18 (14)
2 30 (9) 11 (6) 19 (15)
3 5(2) 2 (1) 3(2)
4 2 (1) - 2(2)
>4 - - -
Not able to rate 44 (14) 74 37 (29)

QoL = Quality of life.
Assessment of the patient’s capabilities

Although having diagnosed the patient in the case vignette as W&ipgaents attributed
residual capabilities to VS patients such as feeling paialinfe touch, experiencing
hunger/thirst, smelling odors, and tasting flavors of food/drinks Tab& 3). More German
than Canadian participants attributed such capabilities to VS patients.

Table 3 Attribution of capabilities of the patient in the vegetative state
Agreement No. (%)
All groups Canadian German D (%)* pvalue
(n=332 group® group!
(n=200) (n=132)

Feeling pain 232 (70) 130 (65) 102 (77) (12) p=0.017
Feeling touch 168 (51) 79 (40) 89 (67) (27) p<0.001
Experiencing hunger/thirst 117 (35) 57 (29) 60 (46) (17) p=0.002
Smelling odors 94 (28) 48 (24) 46 (35) (11) p=0.032
Tasting flavors of food/drinks 69 (21) 31 (16) 38 (29) (13) p=0.003
Experiencing dreams 70 (21) 23 (12) 47 (36) (24) p<0.001
Having emotions 63 (19) 17 (9) 46 (35) (26) p<0.001

Having thoughts 48 (15) 18 (9) 30 (23) (14) p<0.001




Being aware of themselves 24 (7) 12 (6) 12 (9) (3) p=0.287

Recognizing their name 23 (7) 8 (4) 16 (12) (8) p=0.005
Recognizing people 23 (7) 6 (3) 17 (13) (10) p=0.001
Remembering experiences 22 (7) 5 (3) 17 (13) (10) p<0.001
Being aware of surroundings 20 (6) 12 (6) 8 (6) (0) p=0.982
Having sexual desires 19 (6) 2(1) 17 (13) (12) p<0.001
Understanding what others say 16 (5) 5 (3) 11 (8) (5) p=0.015
Storing new information 14 (4) 4 (2) 10 (8) (6) p=0.013
Interacting with others 14 (4) 3(2) 11 (8) (6) p=0.002
Expressing desires 5(2) 2(1) 3(2) (2) -

! Those who correctly diagnosed the patient; when expected fregsdncthe respective
cells were <5 the chi-square-test was not conducted; *D (%jferénce (% German group
—% Canadian group).

Attitudes towards LST

The Canadian participants were more likely to favor limitin§TLthan the German
participants (see Figure 1). The willingness to limit LSTspecific circumstances (e.g.,
patient’s will is opposed to LST; patient suffers from fatakdse; surrogate refuses consent
to LST; no chance of recovery of consciousness; no improvement >ar) yaried
considerably (see Additional file 1. Table S1). However, there avasend: Canadian
participants were more likely than German participants to féwerlimitation of LST in
almost all circumstances.

Figure 1 Attitudes towards the limitation of LST. Attitudes of participants who assigned

the correct diagnosis to the vignette towards the question: “In the priorfeasesliaining
treatment should be limited...?” Overall the differences between the two groups wer
significant (Chi-square test: p < 0.001). N = 332, Canadian group (N = 195), German group
(N = 131); Missing data: 6; numbers may not add up to 100 due to rounding.

Treatment measures

The willingness to limit specific life-sustaining treatmeneasures showed a similar pattern
in both samples. Overall, 86% would limit cardiopulmonary resuscitatiod, tle same
percentage would do so with regard to intubation and mechanical tientifahe limitation

of hemodialysis and hemofiltration was considered by 80%; therpehce of a surgery by
65%. Antibiotic treatment would be limited by 44%, artificial nidn by 37% and artificial
hydration by 30%.

Although there were several differences between the Canadiaghea@kerman group in the
participants’ attitudes towards treatment limitation, theas wnly one statistically significant
difference in their attitudes towards the limitation of spedifeatment measures: 36% of
Canadian participants, compared to 23% of German participants (p < @B5willing to
limit artificial hydration.



Appraisal of ethical challenges

The appraisal of previously identified ethical challenges is @ysol in Table 4 (e.g.,
determining patient’s wishes; accompanying family membedecisions; finding long-term

care; making prognosis and predicting recovery). All such challemgesranked differently
in the two samples.



Table 4appraisal of ethical challenges in the decision-making process for VS paits

Median (1%, 3¢ quartile) on NRS (0-10)

All groups*  Rank order Canadian Rank order German group* Rank order p value
(n=332) group*(n = 200) (n=132)

Determining patient’s wishes (n = 320) 7 (5,9) 1 (45,8) 2 8 (7,10) 1 p <0.001
Accompanying family members in decisions (n = 322)7 (5,8) 2 6 (3,8) 4 7 (6,9) 3 p < 0.001
Finding long-term care (n = 314) 7 (4,9) 3 8 (4,9) 1 6 (4,8) 6 p = 0.007
Making prognosis and predicting recovery (n = 323) 7 (4,9) 3 7 (3,8) 3 8 (7,10) 1 p <0.001
Evaluating resource allocation (n = 318) 7 (3,9) 4 6 (3,8) 4 7 (4,9) 4 p =0.010
Deciding for patient in absence of surrogate (12£)3 7 (4,9) 4 5(2,7) 6 8 (7,10) 1 p <0.001
Assessing medical futility (n = 319) 6 (3,8) 5 41P 7 7 (5,8) 5 p < 0.001
Making correct diagnosis (n = 325) 6 (2,8) 6 5)2,8 5 7(4,9) 4 p < 0.001
Discontinuing LST (n = 323) 6 (2,8) 6 4(2,7) 310) 2 p < 0.001
Accompanying clients through staff rotations (n = 5(3,7) 7 5(2,7) 6 6 (3.5,8) 7 p = 0.002
313)
Applying a decision made by surrogate (n = 318) 3,3)( 7 4 (2,6) 8 7 (5,8) 5 p <0.001
Reaching an agreement as a team (n = 320) 4 (2,6) 8 3(2,5) 10 5(3,7) 9 p <0.001
Multidisciplinary discussions for decisions (n =132 3(1,5) 9 2(1,4) 9 5(3,7) 8 p < 0.001

*Those who assigned the correct diagnosis to the patient in theMase-WhitneyU test; average rank order according to Medidrarid &

guartile on NRS (0-10).



Discussion

This study aimed to assess similarities and differencesamadian and German specialty
physicians’ medical knowledge of the VS and attitudes toward etbiwdlenges in this
disorder. This was the first such survey involving Canadian physicveesfound nearly
identical rates of 80% for diagnostic accuracy in both samplestr@dsubsamples of
neurologists did not show greater accuracy rates than other pimgsi€larticipants in both
countries attributed a range of capabilities to patients in VS. nmi@rity considered
acceptable to Ilimit life-sustaining treatment under certaircupistances. However,
participants’ appraisals of ethical challenges differed betweerotherees.

Our findings indicate lower inaccuracy rates than the study by Schnakkecsléeagues, who
showed that 40% of the VS patients were misdiagnosed by doctorshachamot used
validated behavioral test instruments [6]. That the majority gkiglans who provided a
wrong diagnosis were certain of their answer in our studyegdige question of whether this
group would perceive a need for further training in this area as previousimmeended [20].
One of the most surprising findings of our study is the high prapoxi participants in
Canada and Germany who attributed capabilities to a patient W¥Stakin to misattribution
of capabilities observed in the public domain [21] (but contra KickmanVéegher [22]).
The key assumption underlying the traditional diagnosis of VS isitkence of awareness
[23]. However, a majority of participants disagreed over whettepatient could perceive
pain, and a majority of German participants and a large proportiQamddian participants
disagreed over whether the patient could feel touch. These reselisot unprecedented
[12,17,24,25], even if they sharply contrast to the medical understandihg M3 that is
supported by fMRI research [26,27]. The differences between the twplesa could be
explained by the higher proportion of participants with religiouspiitsal beliefs in the
German sample given studies that have reported effects abusligeliefs in the care of
patients with disorders of consciousness [12,13]. Another explanation mighatomore
German participants provide long-term care in the out-patientsettiag and therefor might
be able to observe more body expressions by patients in the & $elmabilitation process
that could let them assume that such patients display cajeshiticonsistent with common
understandings of the diagnosis. The higher attribution of capabihigg® lead to a higher
reluctance to withdraw LST for patients in the VS.

Most Canadian participants identified long-term care placemsntha most ethically
challenging issue, perhaps because such facilities arenr@aniada. In a qualitative study,
this issue and resource allocation were found to be important challemgeanada [28].
Finding long-term-care placement and evaluating resource aloocaere not perceived as
challenging by German participants and a potential explanagenni a system in which
patients have greater access to long-term care factitiels as nursing homes, specialized
centers for patients with disorders of consciousness (rehabilifatiase F, long term care to
maintain function, delivered in specialized units), and nursing homestfenfsavho require
artificial respiration [29,30]. These results are consistent pritlstice variations on different
treatment measures reported previously [7,31-33]. They also sulgggsbtential impact of
institutional medical practice, health care system, legallaigns and religion, as factors
influencing participants’ attitudes toward treatment limitateamd ethical challenges for
patients in the VS as found, for example, in large-scale stodlieST decisions in Europe
[34,35]. Although we can only speculate on the reasons for such eariatig., different
culturally held moral traditions in either country) more Canadeatigipants favored always
ceasing LST. One hypothesis, in line with recent researdheoduality of moral theories



[36], is that the attitudes of German participants, more relutbantthdrawal of LST, may
stem from a deontological philosophical tradition, where duties, rights categorical
principles of action have greater influence. The more rationalistildarian responses of
Canadian participants may have led them to be more in favor of treatmeatiimivhen the
prognosis is unfavorable and chances for recovery are low. Mordicmata (e.g., on the
preferred ethical theories of physicians in both countries) wouldeeeled to test this
hypothesis. A different explanation might link the history of serietiscal faults of the
German medical profession under the Nazi regime [37] to the eimmesf prudental
attitudes towards withdrawal of treatment for patients withverse disabilities.
Acknowledging the existence of variation and seeking a cleserstanding of its causes
are important steps to offer more coherent messages to faempers and the public and to
ensure a fair provision of treatment for patients with disorders of consciousness.

Limitations

There was a small discrepancy in the case vignette (mdaiificaf one word, “consistently”,
in the paper version of the Canadian questionnaire) for the sake avedpclarity. Our
analysis of the Canadian data showed that it had no significargnog on the accuracy rate.
Generalizability of the results of this long survey is limitey a focus on a single clinical
condition and by a low response rate, especially in Canada, butevee able to gather
representative samples of both German neurologists and Canadian goisydieised on
demographic variables. Individuals most likely excluded themselvesgdestitipation when
they did not provide care for patients in the VS. The composition ahitied two samples
differed in age, specialties represented, experience andciglmgswork setting, but the
distributions of the experience with patients in the VS and geweee similar. These
constitutive differences in the two cohorts could have influenced thelsdifferences in
the results. However, we compared subsamples of neurologists andnfmuliiferences in
their accuracy rates. The original study design (e.g., reweuit strategy) was the same in
both countries. Differences reported occurred because of adaptatioific $pgulatory and
institutional environments in the countries, such as policies of professsocieties,
availability of physicians’ addresses and willingness to respond.

Conclusions

This survey of German and Canadian specialty physicians compaiedinderstanding of
and attitudes toward the VS. We found striking similarities in pgheicipants’ medical
knowledge with high diagnostic accuracy rates. However, we found impditerences in
the attribution of capabilities to the patients and attitudes tbuwaniting LST. Different
hypotheses could explain this difference such as societal andahpdictice contexts (e.g.,
distribution of resources for the long-term-care for thesergajiereligiosity, and underlying
moral theories.
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