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Abstract

Background. Although the importance of disclosing medical errors to patients has been argued, little is known about the relative
effect of different attributes of error handling and communication on patients’ judgments about errors.

Objectives. This study investigates how different characteristics of medical errors and of physicians’ subsequent handling of
errors contribute to patients’ evaluations of the incident and their attitudes towards potential consequences and sanctions for
the physician.

Materials and methods. A factorial survey using the vignette technique presented hypothetical scenarios involving medical
errors to members of the general public in an Internet-based study. Members of a German Internet survey panel participated
(n = 1017). Multiple ordered logistic regression models were estimated to explain citizens’ judgments of error severity and their
attitudes towards reporting of errors, wishing for referral to another physician, and supporting sanctions against the health pro-
fessional involved as a response to characteristics of the presented errors.

Results. While the severity of the outcomes of errors remains the most important single factor in the choice of actions to be
taken, the professional’s approach to the error is regarded as essential in the overall evaluation of errors and the consideration
of consequences. In errors with a severe outcome, an honest, empathic, and accountable approach to the error decreases the
probability of participants’ support for strong sanctions against the physician involved by 59%. Judgments were only margin-
ally affected by respondents’ characteristics.

Conclusions. The handling of errors strongly contributes to citizens’ choice of actions to be taken, and they are sensitive to
failures to name the incident as an ‘error’. For the success of de-individualized, systems-oriented approaches to errors, commu-
nication of clear accountability to patients will be crucial.
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Medical errors are among the most serious quality problems
in health care systems and are associated with considerable
health-related harm and economic burden [1]. Medical errors
also have the potential to compromise the physician–patient
relationship and to undermine patients’ trust in the health
care system as a whole. ‘To err is human’, and even if all effec-
tive measures were taken to prevent errors, the occurrence of
some errors has to be accepted as an inevitable side-effect of
medical care. Besides the prevention of errors, it is therefore
essential that health care professionals approach errors in a
way that allows patients to preserve confidence in the health
care system. A number of authors have stressed the importance
of disclosure of errors to patients, the role of apologizing, and
the need for honest and caring communication [2,3]. Empiri-
cal studies have shown that patients have strong preferences

towards the disclosure of errors and the provision of inform-
ation about underlying causes, consequences, and prevention
of recurrences [4,5]. There is also evidence that the way the
incident is handled by health care professionals influences
whether and which consequences are drawn by affected
patients (or their families) [6]. If the trauma of being harmed
by a health care professional is followed by the trauma of not
being taken seriously and communicated with sensitively, the
likelihood of taking legal actions against the involved persons
increases [7,8]. However, very little is known about how
different characteristics of a medical error, such as outcome
severity, and of the subsequent approach to this error
contribute to patients’ evaluations of the incident and their
attitudes towards potential consequences. We conducted a
factorial survey using the vignette technique [9] that presented
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hypothetical scenarios involving a medical error to members
of the general public. The main objective was to investigate
how characteristics of the error itself and the way the error is
handled relate to citizens’: (i) judgments of error severity; (ii)
wishes to be referred to another physician; (iii) attitudes
towards reporting of errors; and (iv) requests for sanctions for
the involved health professional.

Methods

Survey instrument

The survey was administered through the Internet as part of a
larger survey study about citizens’ attitudes towards errors in
Germany. The part of survey we report on here presented
vignettes to participants that described a hypothetical sce-
nario of a patient experiencing a medical error, and excerpts
from the physician’s communication about the incident. Each
vignette was followed by the same four questions. These
were:

1. To rate the severity of the incident on a seven-point likert
scale ranging from ‘minor error’ to ‘very severe error’;

2. Whether participants would seek referral to another phy-
sician if they had experienced the described situation, with
response codes ‘no’, ‘rather no’, ‘rather yes’, ‘yes’, and ‘I
don’t know’;

3. Whether participants would report the error (e.g. to the
sickness fund or board of physicians), with response
codes ‘yes’, ‘no’, and ‘I don’t know’;

4. Whether the error or the handling of the error should have
consequences for the physician, and which sanctions
would be appropriate, with response codes ‘no conse-
quences’, ‘moderate consequences’ (e.g. admonition by the
board of physicians, obligation to further training), and
‘major consequences’ (e.g. dismissal, revocation of the
license to practice, lawsuit). Throughout the survey, ‘errors
in the health care system’ were defined as: ‘. . . an avoidable
injury caused by medical management rather than the
underlying condition of the patient’. Examples of errors
and negative outcomes not involving errors were given.
These explanations were available on all survey pages
through hyperlinks.

Vignettes

Each vignette contained a combination of six attributes that
were derived from the literature. These were: the severity of
the initial condition; the type of error; the severity of conse-
quences associated with the error; elements of physician-
sided communication about the error; whether the error is
acknowledged as such; and whether the physician apologizes.
Vignettes differ in the levels of these attributes and differ-
ences in levels are used to explain variance in respondents’
judgments. Attributes, assigned levels, and their translation
into vignette phrases are summarized in the Appendix (A1).
The number of attributes and levels results in 486 possible
combinations and versions of the vignette. The experimental

design software SPEED was used to reduce this number in a
fractional factorial design [10]. The main-effects design has an
orthogonal structure, i.e. ensures the absence of multicolline-
arity and minimizes mis-specification [11]. The resulting 27
combinations were then translated into vignette stories and
paired in nine sets, each containing three vignettes. An exam-
ple vignette is provided in the Appendix (A2). The survey was
programmed so that each participant was randomly assigned
to one of the nine sets, and the ordering of vignettes among
sets was randomly rotated to avoid ordering effects.

Survey administration

The survey was administered through the ‘GesundheitsPanel’
(available online at http://www.gesundheitspanel.de), an
Internet survey panel that was initiated in 2003. Details of the
panel have been described elsewhere [12]. In brief, the
GesundheitsPanel provides the environment under which
specific survey projects can be processed, fielded, and admin-
istered to samples of panelists. Participants are mainly
recruited via non-electronic media advertisements and
reports, and presentations at adult education centers. To
become a panel member and to be eligible for participation in
future surveys, interested citizens are first invited to parti-
cipate in a master survey to collect detailed demographic and
health-related data. Panelists agree to be surveyed regularly,
and consent to membership and data protection rules. Sam-
ples of panel members are drawn, invited by e-mail to partici-
pate, and specific survey projects are then administered to
these subjects online via personalized, secure Internet pages.
Finally, survey responses are linked to the master data avail-
able for each respondent. Since the panel is explicitly adver-
tised as a health care panel, membership is most attractive to
patients, their relatives, persons interested in the German
health care reform, and health care professionals (who are not
actively recruited). The panel therefore reflects the views and
attitudes of those with an intense background of personal
experiences of the health care system.

Data analysis

Responses to vignettes were treated as separate observations.
The unit of analysis was the judgment provided to each ques-
tion in response to a vignette, and not the individual respond-
ent. Four separate logistic and ordered logistic regression
models were estimated, in which vignette attributes and parti-
cipants’ characteristics (independent variables) explained the
binary (question 3) or ordinal responses (questions 1, 2, and 4).
Vignette characteristics were included as sets of dummy vari-
ables. In addition, the following factors were considered as
explanatory variables: respondents’ age, sex, education, income,
occupation, and place of residence, whether they work as a
health care professional, perceived health, type of health insur-
ance, and utilization of the Internet. Responses to two survey
questions were also included: whether respondents had experi-
enced a medical error in their own care (yes/no) and whether
they are afraid of experiencing errors (no/sometimes/fre-
quently). Results of the regression models are presented as odds

http://www.gesundheitspanel.de
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ratios (OR). In ordered logistic regression, the OR is interpreted
as the odds of observing a response in a higher outcome cate-
gory versus the lower categories for a unit change in the inde-
pendent variable. The value of the OR does not depend on the
value of the category (‘proportional odds assumption’).

For each model, responses in the opt-out category were
dropped from analysis. The sample for each regression model is
therefore defined as the number of respondents multiplied by
the number of vignettes, minus the number of participants who
opted out, minus those with missing values for any of the inde-
pendent variables. Because some questions in the master survey
allow response refusal, there were missing data in personal char-
acteristics of some participants. These were imputed using sin-
gle Hotdeck imputation [13]. Responders and non-responders
were compared using paired t-tests and chi-square tests for
nominal variables. For all statistical tests, a P-value of 0.05 was
considered significant. Confidence intervals are reported on the
95% level. Data were analyzed with STATA v8 [14].

Model specification

Each participant responded to three vignettes, therefore
responses provided by each individual cannot be regarded as
independent. All regression models were therefore specified
with Huber–White sandwich variance estimators for clustered
data, with responders as unit of clustering. The cluster vari-
ance estimator is robust to mis-specification and within-cluster
correlation [15]. From the beginning of data analysis, it was
obvious that there were only small numbers of observations
in the bottom levels 1–4 (starting with ‘minor error’) of the
original seven-point error severity rating scale in question 1. A
generalized Hausmann-type test was then performed, and
confirmed that the low frequency categories (levels 1–4) could
be condensed into one category in the empirical analysis. Based
on these diagnostics and for easier interpretation of results,
the final ordered logistic model explains variance in judgments
on a four-point scale. All models were tested for multicolline-
arity, mis-specification, and omitted variables. The ordered
logistic models were also tested for violations of the parallel
regression assumption using a Brant test [16].

Results

Of the 1200 persons invited, 1017 participated (response rate
85%) and 984 (82%) completed the questionnaire. Details of
respondents’ characteristics are presented in Table 1. Com-
pared with responders, non-responders were slightly younger
(43 compared with 45 years; P < 0.001), more likely to be health
care professionals (25% compared with 12%; P < 0.001), and
less likely to be female (41% compared with 59%, P < 0.001).
Thirty percent of respondents reported that they had experi-
enced an error in their own care. Nearly 70% of these partici-
pants provided extensive descriptions of their experiences,
indicating that the majority did indeed have specific events in
mind when answering. Many respondents stated that they
feared experiencing an error in their own care sometimes, e.g. in
a specific treatment situation (58%), or even frequently (16%).

The frequency distributions of responses calculated over all
vignettes (Table 2) show that the design of vignettes stimulated
responses sensitive to vignette characteristics and provoked
variability in participants’ judgments. There was no evidence
of mis-specification or multicollinearity in the regression
models. Results of the final regression models are provided in
Tables 3–6. Four of the six vignette attributes were significant
in all regression models. Type of error, severity of error,
acknowledgment of error, and apologizing for the error

Table 1 Respondents’ characteristics

Total n = 1017.
1Number of imputed values: occupation = 37; income = 70.

Personal characteristic Number of responders (%)
..........................................................................................................

Mean age (years) 45
<25 36 (4)
25–34 199 (20)
35–44 300 (30)
45–59 348 (34)
≥60 134 (13)

Gender (% female) 597 (59)
Health care professionals 124 (12)
Years of education, including 

primary school (years)
≤12 199 (20)
13–15 229 (23)
16–18 300 (30)
≥19 289 (28)

Disposable income 
(€/month)1

<1100 358 (35)
1100–2600 492 (48)
>2600 167 (16)

Occupation
Full time 493 (48)
Part time 158 (16)
Unemployed 38 (4)
Homemaker 61 (6)
Student 97 (10)
Retired 170 (17)

Perceived health
Very good 163 (16)
Good 438 (43)
Fair 277 (27)
Bad 120 (12)
Very bad 19 (2)

Statutory health insurance (%) 860 (85)
Initial begin of Internet utilization

<12 months 78 (8)
1–3 years 318 (31)
>3 years 621 (61)

Average weekly Internet use
<2 hours per week 175 (17)
2–10 hours per week 542 (53)
>10 hours per week 300 (30)
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strongly influenced participants’ judgments. In all models, the
severity of the error was the most important single variable,
with ORs ranging from 13 to 40 in the four models for
‘severe outcome of error’ as compared with ‘mild outcome’.
Participants were very sensitive to the details the vignette
reported about the acknowledgment of error. While the
unambiguous acknowledgment that an error has happened
was evaluated positively and decreased the probability of neg-
ative judgments in all models, equivocal statements suggest-
ing the patient’s share of responsibility had no effect, or even
increased the probability of negative judgments (Table 4).
Compared with the ‘narrow’ communication style, only the
‘comprehensive’ style significantly affected respondents’
responses, and slightly decreased the probability of negative
evaluations in all but the ‘reporting model’.

There was no systematic effect of participants’ personal
characteristics on their judgments. Gender, disposable
income, and occupation were not related to respondents’
judgments in either model. Higher educated responders rated
the described error as less severe and were less likely to opt
for reporting of the error. Surprisingly, longer experience in
personal Internet utilization was only associated with a higher
probability of seeking referral to another physician. Citizens
of larger municipalities compared with rural areas were also more
likely to prefer referral. Unexpectedly, having experienced an
error in one’s own care did not affect respondents’ appraisal,
but being afraid of errors both ‘sometimes’ or ‘frequently’ sig-
nificantly contributed to the probability of negative judg-
ments in all models. Many participants provided extensive

feedback. Most comments related to the physician’s approach
to the error and either acknowledged honesty and courage or
criticized disrespect and self-righteousness. Several partici-
pants argued that their general impression of the quality of
care provided would also be an important aspect and many
noted that their judgment would also depend on whether the
physician had been reported because of errors previously.

Health care professionals differed from other respondents in
all models. They provided lower error severity ratings, and were
less likely to prefer reporting the error, wishing referral to
another physician, or requesting sanctions. In their qualitative

Table 2 Frequency distribution of responses to questions,
over all vignettes

1See Methods for original wording of questions.
2n differs between questions due to drop out during survey progress
and due to opting out in particular survey questions.
3Retrospectively summarized from four levels.

Questions and response codes1 Responses (%)
..........................................................................................................

Question 1: error severity rating n = 29242

Very severe error 25.9
Rather severe error 19.5
Rather minor error 30.3
Minor error3 24.3

Question 2: seeking referral to 
another physician

n = 2840

Yes 38.9
Rather yes 24.4
Rather no 25.1
No 11.6

Question 3: reporting the error n = 2466
Yes 56.9
No 43.1

Question 4: sanctions for the physician n = 2646
None 28.3
Moderate 57.5
Major 14.1

Table 3 Vignette predictors of error severity rating (robust
ordered logit regression)

CI, confidence interval.
Total n ( judgments) = 2889; total N (individuals) = 966. McKelvey
and Zavonia’s R2 = 0.35.

Variable Odds ratio 95% CI
...........................................................................................................

Vignette set 1.03 0.99–1.07
Severity of initial condition

(base category ‘mild’)
Moderate 0.92 0.76–1.11
Severe 1.27 1.05–1.53

Type of error (base category 
‘oversight of diagnostic 
information’)
Oversight of allergy 2.02 1.72–2.36
Wrong treatment 1.15 0.99–1.33

Severity of error (base category 
‘mild’)
Moderate 2.99 2.56–3.50
Severe 23.04 18.83–28.20

Acknowledgment of error as such 
(base category: blank, no 
information provided)
Yes 0.78 0.66–0.93
No 0.96 0.81–1.13

Communication (base category 
‘narrow’)
Basic 1.01 0.87–1.19
Comprehensive 0.80 0.68–0.94

Apology (base category: blank, no 
information provided)
Yes 0.77 0.66–0.90

Having experienced a medical 
error in one’s own care
Yes 1.02 0.84–1.25

Being afraid of experiencing 
medical errors in one’s own care 
(base category ‘no’)
Sometimes 1.35 1.08–1.70
Frequently 1.82 1.31–2.52

Age (years) 1.01 1.00–1.02
Male 1.07 0.87–1.32
Health professional 0.70 0.54–0.90
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comments, many participants with a health care background
doubted whether the vignette described an error or rather an
‘unfortunate side-effect or incident’. In the vignettes reporting
oversight of allergy as type of error, health care professionals
often argued it was ‘the responsibility of the patient to check
whether prescribed drugs may have allergenic potential’.

We also computed best-/worst-case scenarios for each
model, comparing the probability of negative judgments
following the best versus the worst possible approach to the
error. The only difference between the scenarios was the
communication style (comprehensive versus narrow), the
acknowledgment of error as such (‘yes’ versus ‘no’ for infor-

mation provided), and whether the physician apologizes (‘yes’
versus ‘no’ for information provided). Assuming a severe
error, and keeping all variables other than these ‘handling’
variables constant, the predicted probability of observing a
response in the ‘extreme severe’ error rating category decreased
from 0.51 to 0.34 with the optimal approach to the error. The
probability of wishing referral to another physician decreased
from 0.74 to 0.33, that of reporting the error decreased from
0.92 to 0.83, and that of observing a response in the ‘major
consequences for the physician’ category decreased from 0.36
to 0.15, which equals a relative decrease of 59%. An optimal

Table 4 Vignette predictors of ‘wish for referral’ (robust
ordered logit regression)

CI, confidence interval.
Total n ( judgments) = 2807; total N (individuals) = 958. McKelvey
and Zavonia’s R2 = 0.33.

Variable Odds ratio 95% CI
...........................................................................................................

Vignette set 1.04 1.00–1.08
Severity of initial condition 

(base category ‘mild’)
Moderate 0.79 0.64–0.96
Severe 1.13 0.93–1.38

Type of error (base category 
‘oversight of diagnostic 
information’)
Oversight of allergy 2.17 1.85–2.56
Wrong treatment 1.28 1.09–1.50

Severity of error (base category ‘mild’)
Moderate 2.17 1.85–2.55
Severe 12.92 10.61–15.74

Acknowledgment of error as such 
(base category: blank, no 
information provided)
Yes 0.44 0.36–0.52
No 1.27 1.06–1.52

Communication (base category 
‘narrow’)
Basic 1.01 0.85–1.22
Comprehensive 0.55 0.46–0.65

Apology (base category: blank, no 
information provided)
Yes 0.73 0.62–0.86

Having experienced a medical error
in one’s own care
Yes 1.11 0.91–1.36

Being afraid of experiencing 
medical errors in one’s own 
care (base category ‘no’)
Sometimes 1.33 1.07–1.66
Frequently 1.86 1.36–2.54

Age (years) 0.99 0.98–1.00
Male 1.03 0.84–1.27
Health professional 0.62 0.47–0.82

Table 5 Vignette predictors of ‘reporting of error’ (robust
logit regression)

CI, confidence interval.
Total n ( judgments) = 2443; total N (individuals) = 927. McKelvey
and Zavonia’s R2 = 0.45.

Variable Odds ratio 95% CI
...........................................................................................................

Vignette set 1.07 1.01–1.12
Severity of initial condition 

(base category ‘mild’)
Moderate 0.90 0.68–1.19
Severe 1.34 1.05–1.82

Type of error (base category 
‘oversight of diagnostic 
information’)
Oversight of allergy 1.97 1.58–2.47
Wrong treatment 0.99 0.80–1.24

Severity of error (base category 
‘mild’)
Moderate 3.51 2.81–4.38
Severe 39.56 29.06–53.86

Acknowledgment of error as 
such (base category: blank, no 
information provided)
Yes 0.71 0.55–0.92
No 1.01 0.79–1.31

Communication (base category 
‘narrow’)
Basic 1.28 0.97–1.68
Comprehensive 0.83 0.64–1.07

Apology (base category: blank, 
no information provided)
Yes 0.73 0.58–0.91

Having experienced a medical 
error in one’s own care
Yes 1.00 0.77–1.30

Being afraid of experiencing medical 
errors in one’s own care
(base category ‘no’)
Sometimes 1.70 1.26–2.31
Frequently 2.55 1.69–3.85

Age (years) 0.99 0.97–1.00
Male 1.12 0.85–1.46
Health professional 0.36 0.24–0.54
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approach to the error has even more weight in the ‘moderate
error’ scenario. Compared with the ‘worst approach to the
error’, the relative decrease in the predicted probabilities of an
‘extreme severe’ error rating in the best case scenario was 49%,
76% in the probability for wishing referral, 39% for reporting
the error, and 77% for requesting ‘major consequences’.

Discussion

To the authors’ knowledge, this is the first quantitative study
to investigate the relative importance of several aspects of

medical errors and their handling on laypersons’ evaluation of
the error. As others, we observed that the professional’s
approach to the error is regarded as essential in the overall
evaluation of errors and the consideration of consequences
[6,7,17]. We also provide further evidence that full disclosure
of errors may strengthen rather than undermine the relation-
ship between patients and physicians [18]. In particular, in
errors with moderate negative outcomes, the honest approach
to the mistake actually decreases the likelihood of the patient
reporting the error and the desire to punish the involved pro-
fessional. Still, the severity of the outcome of errors remains
the most important single factor in the choice of actions to be
taken. In concordance with the study by Blendon et al., mem-
bers of the general public are well prepared to discriminate
according to health outcomes and support strong sanctions
towards individual health professionals if patients are severely
harmed, or even die [19]. An important and novel finding of
our study is that the unequivocal statement that an error has
happened, and taking on responsibility, has at least as much
preventive effect on the advocating of sanctions as apologiz-
ing. However, professionals commonly avoid the naming of
the incident. Gallagher et al. reported on a focus group study
among US physicians, saying that many professionals ‘choose
their words carefully’, which most often involves mentioning
the adverse event but not explicitly stating that an error took
place [4]. In our study, participants were very sensitive to pre-
cisely such attempts to mislead patients and did not accept
professionals ‘muddling through the issue elegantly’.

As in the Agency for Health Care Research and Quality
survey, a considerable fraction of participants in our study
was concerned about experiencing errors in their own care,
and these responders were also more likely to provide nega-
tive judgments [20]. Future studies may investigate whether
being concerned about errors and being more willing to
respond to them have a causal relationship, coincide with, or
are both outcomes of a more general critical attitude towards
the health care system.

The finding that the moderate compared with the mild ini-
tial condition has no or even counterintuitive impact on
respondents’ judgments is concerning. Although we pilot
tested descriptions of attributes in small samples of students
and panelists in ranking exercises and with series of vignettes
that contained only differences in levels of one attribute, it
seems likely that the mild versus the moderate health states
suffered discriminatory power. It should be noted though
that every respondent received only three out of the 27
vignettes. The number of different levels per characteristic
presented to each individual is therefore very small. As a con-
sequence, the potential lack of differentiation occurred mainly
between, and not within, subjects’ judgments.

This study also has some limitations: The first regards the
sample, which is biased towards the well educated, those with
intensive experiences of health care, and those using the
Internet. Health professionals are over-represented in the
sample. It can be argued that those persons with direct and
frequent contact with the health care system, either as
patients, relatives, or professionals, have a more realistic idea
of the situations in which errors happen and have less

Table 6 Vignette predictors of ‘support for sanctions’
(robust ordered logit regression)

CI, confidence interval.
Total n ( judgments) = 2623; total N (individuals) = 936. McKelvey
and Zavonia’s R2 = 0.42.

Variable Odds ratio 95% CI
...........................................................................................................

Vignette set 1.04 0.99–1.08
Severity of initial condition 

(base category ‘mild’)
Moderate 0.93 0.75–1.17
Severe 1.12 0.93–1.44

Type of error (base category 
‘oversight of diagnostic 
information’)
Oversight of allergy 1.97 1.62–2.39
Wrong treatment 1.32 1.10–1.58

Severity of error (base category ‘mild’)
Moderate 2.78 2.29–3.38
Severe 31.76 24.29–41.53

Acknowledgment of error as such 
(base category: blank, no 
information provided)
Yes 0.53 0.43–0.64
No 0.91 0.74–1.12

Communication (base category 
‘narrow’)
Basic 1.17 0.97–1.42
Comprehensive 0.79 0.65–0.96

Apology (base category: blank, 
no information provided)
Yes 0.75 0.63–0.90

Having experienced a medical 
error in one’s own care
Yes 1.00 0.81–1.26

Being afraid of experiencing 
medical errors in one’s own 
care (base category ‘no’)
Sometimes 2.16 1.67–2.80
Frequently 2.69 1.89–3.84

Age (years) 1.00 0.98–1.01
Male 1.13 0.90–1.42
Health professional 0.53 0.37–0.75
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problems with identifying and seriously judging the hypothet-
ical vignettes. On the results level, respondents’ judgments
were only marginally and unsystematically affected by per-
sonal characteristics and Internet utilization. In addition, the
fraction of responders reporting errors in their own care is
comparable to that of other studies. According to Blendon et
al., the fraction of respondents reporting errors in their own
care during the past 2 years ranged between 18% in the UK
and 28% in the US [21]. About 42% of participants in the
National Patient Safety Foundation survey reported they had
been involved, either personally or through a friend or relative,
in a situation where a medical mistake was made [22]. In the
only study presenting German data, a representative survey
undertaken in 2002 by a major German statutory health insur-
ance organization, 20% of respondents reported having expe-
rienced ‘medical malpractice’ in their own care [23]. Given that
our broader definition of medical errors also included events
in which health care professionals other than physicians were
involved, we did not limit experiences to a specific time frame,
and panelists are likely to be at greater risk for experiencing
medical errors, our figure does not seem artificially high.
Finally, compared with stand-alone Internet surveys, the prob-
lem of self-selectivity is alleviated within the panel design,
since members selected themselves for membership, but not
for participation in this survey [24]. Still, members of the sur-
vey panel probably differ from the general population in that
they are more likely to share a proactive attitude. While this
may have systematically affected the overall anticipated pre-
paredness to take actions, it seems rather unlikely that the rela-
tive effects of the error and handling attributes are also biased.

Three limitations relate to the vignette approach and the
presentation of hypothetical cases to participants. Firstly,
respondents were provided the de facto details of the error,
had a bird’s eye view of the professional’s approach to the
error, and judged this against the ‘whole truth’. In reality,
however, patients have to judge a physician’s communication
against their own vague interpretation of an event. In conclu-
sion, for the vignettes describing dishonest communication,
respondents judged the attempt to deceive that they had
discovered. However, this approach mirrors one of the main
arguments in the literature on ‘disclosing bad news’ to
patients. Namely, that it is the revealing of deception that
erodes patients’ trust and that patients’ ‘sense of betrayal will
probably far outweight any distress from being told the truth’
[25,26]. Secondly, whether the judgments made in a ‘virtual
setting’ would be confirmed by real actions if respondents
themselves actually experienced the error remains unclear.
Discrepancies between social judgments in vignette surveys
and actual behavior have been reported [27]. Social desirability
bias towards an active and autonomous patient may have
lured participants into an overestimation of their own
response to errors. Finally, we provided only written, albeit
detailed, information in the vignettes. Other studies have
shown that how a physician says something may be as important
as what they say, in respect to a patient’s litigious attitude [28].
Non-verbal aspects of communication were not presented in
our study and we do not know how participants filled this
missing information in [29].

Overall, participants were rather reserved towards advo-
cating strong sanctions against physicians and the results of
this study demonstrate the significance of error manage-
ment. Most patients accept that errors are not entirely pre-
ventable, but they expect accountability and clear words.
These clear words should include the acknowledgment that
something wrong has happened, that measures will be taken
to prevent future events, the option to be referred to a dif-
ferent provider, and an expression of sincere regret. The
relabeling of errors as ‘unhappy events’ should be strongly
avoided since it irritates patients’ trust in their perceptions
and increases distress.

Recently, the quality improvement approach to medical
errors, which requires systems thinking and establishment of
a culture of organizational learning rather than individual
‘naming and shaming’, has been advocated more and more
[30]. These developments seem promising for learning
through, and finally preventing errors. However, it will be
crucial that this approach to errors among the medical profes-
sion is not being misused to negate patients’ needs in the
handling and disclosure of errors. It would be cynical to
expect injured patients to understand errors as a ‘chance for
organizational learning’. Their needs to identify and blame
liable individuals are a legitimate response to harm, and failure
to assign blame when it is due is undesirable [31]. To become
successful, efforts to deindividualize error origin and respons-
ibility and to promote errors as system failures must be
accompanied by a strategy for clear naming and explanation
of the incident to patients, and accountability of the organiza-
tion as a whole must transfer onto individuals identifiable by
patients.
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Appendix

A1: Vignette attributes, levels, and their phrasing

Attributes, variable 
name (abr.)

Attribute levels (vignette phrasing, translated from German original)

Severity of initial 
condition (sev.)

Mild (‘A patient with stomach ache and nausea undergoes a number of tests to determine the cause 
of his symptoms. In addition to blood and stool tests a gastroscopy is performed. Upon 
completion of all examinations the doctor prescribes a certain course of medication.’)

Moderate (‘A patient had suffered from cough for a while. The doctor auscultated the patient’s 
respiration and ordered blood tests. He reassured the patient that the cough would probably not 
have any serious origin. He referred the patient to obtain an X-ray of the lung and prescribed some 
drugs, which should alleviate breathing.’)

Severe (‘A patient was treated in the intensive care unit for several days because of an acute 
myocardial infarction. At discharge, he still felt in a weak condition. A number of examinations and 
tests were taken and several drugs were prescribed. These should prevent a second infarction and 
improve the patient’s well-being.’ )

Type of error (type) Oversight of diagnostic information (‘Even after a while, the patient still suffered from his 
symptoms. The doctor reviewed the medical record and discovered that one of the numerous test 
results had slipped back in the record and he had overlooked it. Due to this, he had misjudged and 
wrongly assessed the situation.’ )

Oversight of allergy/contraindication (‘The patient suffered an allergic reaction to the drugs. The 
allergy was known and documented in the medical record. The doctor, however, did not remember 
and overlooked the information when choosing the drugs.’)

Wrong treatment (‘Following a worried phone call by the patient’s family after the patient’s condition 
severely worsened, the doctor reviews the patient’s medical record and his prescribed treatment 
path. The doctor discovers that he prescribed a wrong combination of drugs to the patient.’ )

Severity of error 
(severr.)

Mild (‘The incident had no serious consequences. But the success of treatment was delayed and the 
patient had to wait for unnecessarily long recovery.’)

Moderate (‘The doctor immediately initiates the correct therapy. However, following the initial 
wrong treatment, the patient is confined to bed for more than 2 weeks, has a high temperature, 
needs additional care, and his recovery is rather slow. With accurate therapy from the beginning 
these negative consequences could most certainly have been avoided.’)

Severe (‘The course of events required emergency care. During this, it was diagnosed that the patient 
had suffered a stroke. The patient has been impaired since then and has had to adapt his daily life 
completely. With accurate care the stroke could most certainly have been avoided.’ )

Acknowledgment of 
error as such (ack.)

Blank (no information provided)

Yes (‘Unfortunately, I have to tell you that I have made an error in your treatment.’ Depends on type. 
For type = oversight of diagnostic information, ‘I overlooked an important diagnostic information’. 
For type = oversight of allergy: ‘I overlooked your allergy’. For type = wrong treatment: ‘I 
prescribed a wrong combination of drugs’.)

No (‘Unfortunately, problems occurred in your treatment.’ Depends on type. For type = oversight of 
diagnostic information: ‘The origin of your symptoms was ambiguous’. For type = oversight of 
allergy: ‘There were treatment side-effects’. For type = wrong treatment: ‘You responded quite 
uncommonly to the treatment’.)

Communication (com.) Depending on severr. and type
Narrow:
For type = oversight of diagnostic information: ‘Therefore, a causal treatment was initially not possible’. 

For type = oversight of allergy: ‘You probably had an allergic reaction to one of the drugs I prescribed’. 
For type = wrong treatment: ‘These drugs were not effective in achieving the desired outcome’.

Basic:
As narrow, plus: for severr. = mild: ‘Fortunately, this has no negative consequences for your health’. For 

severr. = moderate: ‘As a result, your condition initially worsened, but fortunately we responded 
rapidly and rectified the situation. You can rest assured that there will be no long-term negative 
consequences for your health’. For severr. = severe: ‘It is very likely, that this caused the stroke’.

continued
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A2: Example vignette (translated from German 
original)

Background information. A patient with stomach ache and nau-
sea undergoes a number of tests to determine the cause of his
symptoms. In addition to blood and stool tests, a gastroscopy
is performed. Upon completion of all examinations the doc-
tor prescribes a certain course of medication. Following a
worried phone call by the patient’s family after the patient’s
condition severely worsened, the doctor reviews the patient’s
medical record and his prescribed treatment path. The doctor
discovers that he prescribed a wrong combination of drugs to
the patient. The doctor immediately initiates the correct ther-
apy. However, following the initial wrong treatment, the
patient is confined to bed for more than 2 weeks, has a high
temperature, needs additional care, and his recovery is rather

slow. With accurate therapy from the beginning these nega-
tive consequences could most certainly have been avoided.

In a personal conversation, the doctor talks to the patient:
‘Unfortunately, I have to tell you that I have made an error in
your treatment. I prescribed a wrong combination of drugs.
These drugs were not effective in achieving the desired out-
come. As a result, your condition initially worsened, but for-
tunately we responded rapidly and rectified the situation. You
can rest assured that there will be no long-term negative con-
sequences for your health, and that I will investigate how this
could have happened. We will do our best to avoid such
events in the future. I will understand if you wish to discon-
tinue your treatment with me, and can offer to refer you to a
colleague of mine. I’m very sorry that you had to go through
this. Let me express my sincere apologies.’

A1: continued

Comprehensive:
As basic, plus: ‘Let me assure you that I will investigate how this could have happened. We will do 

our best to avoid such events in the future. I will understand if you wish to discontinue your 
treatment with me, and can offer to refer you to a colleague of mine’.

Apology (apo.) Blank (no information provided)
Yes (‘I’m very sorry that you had to go through this. Let me express my sincere apologies.’)


