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Abstract

Objective By manipulating patients’critical attitude in a video experiment, we examined whether physicians are
more intended to perform defensive acts because of a higher perceived liability risk in Belgium.

Methods We assigned 85 practicing gynaecologists/obstetricians and orthopaedists randomly to four hypotheti-
cal video consultations, in which the patients show either a critical attitude (i.e., getting ahead of the facts, showing
distrust) or a non-critical attitude (i.e,, displaying more neutral questions and expressions). We asked the physicians
about the care they would administer in the presented cases and the expected likelihood that the patient would sue
the physician in case of a medical incident.

Results By manipulating patients’verbal critical attitude (which indicates patients’intention to take further steps),
while keeping constant physician’s communication, patients’clinical situation, preferences, and non-verbal behav-
iour in the videos, we were able to discover differential treatment styles driven by physicians’ perceived liability risk
among patients with a different critical attitude. We found that physicians perform 17 percentage points more defen-
sive acts (e.g,, surgeries and diagnostic tests that are not medically necessary) when experiencing a high liability risk.

Conclusions Our results show that patients’critical attitude drives physicians’ perceived liability risk and consequent

defensive behaviour among obstetricians/gynaecologists and orthopaedists.

Keywords Defensive medicine, Medical liability, Video experiment, Patient behaviour

JEL Classification 111,114,118, K32

Introduction

By investigating and handling negligent caregiving, the
medical liability system attempts to provide incentives
to physicians to administer sufficient levels of care [1-3].
These incentives are predominantly driven not by indem-
nity payments but by the psychological, reputational and
time costs associated with medical incidents and their
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unfolding, which are not covered by physicians’ malprac-
tice insurances [4—7]. However, multiple empirical stud-
ies have indicated that the medical liability system may
send confusing signals about the level of care physicians
have to provide in order to escape liability, which may
lead physicians to overestimate their medical liability risk
and drive them to defensive medicine. Defensive medi-
cine is defined as “the ordering of more tests, procedures
and visits (assurance behaviour) or the avoidance of high-
risk patients or procedures (avoidance behaviour), pri-
marily (but not necessarily solely) to reduce the exposure
to malpractice liability” [8, 9].
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Although existing studies in this domain mainly
focused on the impact of physicians’ legal working envi-
ronment — for example, liability laws [3, 10—13], malprac-
tice insurance premiums [14—16] — and physicians’ claim
experience [17-19], physicians’ perceived liability risk
is also expected to vary from patient to patient, which
impacts the possibility of performing defensive acts on
that particular patient.

To shed light on this issue, we conduct a video physi-
cian-experiment with patients’ critical attitude as a deter-
minant of perceived liability risk. More specifically, we
randomly assign practicing gynaecologists and ortho-
paedists to a sequence of four hypothetical video-taped
consultations where the patient poses either neutral or
critical questions, indicating patients’ intention to take
further steps in case of malpractice. It is important to
note that everything else in the videos is kept constant,
including patients’ clinical situation, patients’ actions and
physician communication. Furthermore, the patients’
critical attitude does not reveal additional information
about the health status or preferences of the patient, so
any difference in the outcomes is driven solely by a dif-
ferent level of criticism of the patient (that is, the way the
patient verbally expresses her concerns). After watching
each video, the physicians are asked to indicate which
treatment(s) from a predetermined list of treatments
they would prescribe (measure of treatment behaviour)
and to demonstrate the extent to which they expect that
each of the patients would sue the physician in case of an
adverse event (measure of physicians’ perceived liability
risk). We find that patients’ critical attitude drives phy-
sicians to more defensive treatment because of a higher
perceived liability risk. More specifically, physicians are
17 percentage points more likely to perform defensive
treatment when experiencing a high liability risk than
when experiencing a rather low liability risk.

Our contribution to existing literature is twofold. First,
we go beyond the state-of-the art of defensive medi-
cine literature by using an experimental design to assess
whether the fear of medical malpractice claims affects
physicians’ level of care, keeping constant all other fac-
tors that may impact the level of care, such as severity
of the condition or patients’ appearance. Many results
in existing studies suffer from confounding because of
insufficiently fine-grained observational data; this is not a
problem in our experimental design because of two-stage
randomisation and controlled manipulation.

Second, we advance health care discrimination litera-
ture by investigating physicians’ perceived liability risk as
an explanation for discriminating physicians’ behaviour.
We are able to measure agency discrimination by vary-
ing only the manner of questioning of the patient (either
critical or neutral) indicating physicians liability risk,
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keeping constant patients’ explanation of symptoms,
clinical indications, what the physician says, nonverbal
behaviour, etc. This research differs from other studies
in the field that mainly focus on discrimination as such
(and are therefore unable to assess the drivers of discrim-
ination; e.g., Schulman et al. [20]) and those that solely
address statistical discrimination (e.g., Balsa and Mcguire
[21]; Grytten, Skau, and Serensen [22]) or other drivers
of agency discrimination, such as financial incentives
(e.g., Johnson and Rehavi [23]; Milcent and Zbiri [24]).

Sect. " Related literature" discusses the related litera-
ture and Sect. " Design and methods" clarifies the experi-
ment set-up. Our descriptive and empirical results are
presented in respectively Sect. " Descriptive Statistics"
and " Econometric Analysis and Results", and discussed
in Sect. " Discussion and Limitations". Sect. " Conclusion"
concludes.

Related literature

To explore the prevalence of defensive medicine, it is
necessary to analyse the impact of physicians’ perceived
liability risk on the level of care. An initial approach is
to directly ask physicians about their perceived liability
risk and analyse how this affects their treatment behav-
iour. Although such surveys are common (e.g., Car-
rier, Reschovsky, Katz, and Mello [25]; Reschovsky and
Saiontz-Martinez [26]), they use physician-level data
and hence do not control for patient characteristics, nor
can they take into account the fact that physicians’ per-
ceived liability varies from case to case. The OTA study
[9] addressed these concerns using hypothetical clinical
scenarios (paper-based), but lacks a strong manipulation
and external validity.

Second, scholars exploited changes in the determinants
of perceived liability risk. Research in this field mainly
focused on changes in the structural working environ-
ment of physicians — for example, liability laws [3, 10,
12, 13] and malpractice insurance premiums [14—16].
However, these changes are possibly endogenous because
they could also be driven by suboptimal levels of care;
for example, claim frequency and severity drive changes
in insurance premiums and liability laws and also in the
level of care. Finding the true causal effect using obser-
vational data requires sufficiently fine-grained data on
confounders that affect the level of care and drive these
changes at the same time.

Furthermore, physicians’ overall perceived liability
risk may increase because of patients’ suing behaviour.
For example, researchers used cross-sectional and panel
data on physician level to assess the impact of their expe-
rience with malpractice claims on C-section rates [18,
27]. Other researchers have exploited the exact timing
of procedures in an event study to analyse whether these
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events lead to a discontinuous increase in treatments and
whether this is a temporary or long-lasting effect. In their
event studies, Shurtz [19] and Dranove and Watanabe
[17] found that a malpractice lawsuit impacts C-section
rates, but only temporarily. Both studies also analysed
whether physicians change their behaviour in the same
manner when peers encounter a lawsuit.

Besides focusing on overall increased liability risk due
to, for example, stricter liability laws or claim experience,
one can look at the impact of particular patient charac-
teristics that are associated with likelihood to sue. For
example, various researchers have shown that elderly,
poor, and uninsured patients are less likely to file mal-
practice claims (e.g., Burstin, Johnson, Lipsitz, and Bren-
nan [28]). However, McClellan, Jimenez, and Fahmy [29]
indicated that physicians incorrectly assume that socio-
economically disadvantaged patients tend to sue more
frequently. Studies indicating that patients’ characteris-
tics such as race, sex, insurance or expertise are associ-
ated with different treatment styles [20, 22, 23, 30] have
raised the question of whether a difference in perceived
liability risk is the underlying cause of differential treat-
ment styles.

To date, the literature has described two potential
explanations for discrimination in health care: (1) sta-
tistical discrimination (that is, the physician makes the
best choice possible based on the information s/he has
— for example, physicians may treat certain patients bet-
ter because they are better at communicating symptoms
with the physician [21, 22]), and (2) agency discrimina-
tion (that is, there is a conflict of interest between the
physician and the patient and the physician may exploit
the information advantage s/he has—for example, phy-
sicians may persuade patients with a low expert level to
receive specific treatments because of financial incen-
tives [23, 24, 31-34]. We consider defensive medicine as
a form of agency discrimination, as physicians, in case
of asymmetric information, may let their self-interest
rule and practice defensively to reduce their personal
liability risk, driven, for example, by patients’ critical
attitude. However, papers about agency discrimination
have focused mainly on physicians’ financial incentives,
and not on defensive medicine. The only evidence in this
field is the results of the survey by Komaromy, Lurie, and
Bindman [35], which indicated that the perception of an
increased risk of being sued is a decisive factor for physi-
cians in their clinical decision-making for patients with a
lower social status. However, physicians may be implicitly
and unconsciously influenced, which is not uncovered
by inquiring physicians directly. Uncertainty remains
regarding the extent to which patient characteristics
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and behaviour drive physicians to practice defensive
medicine.

Design and methods

To investigate whether physicians prescribe more
defensive treatment when experiencing high liability
risk driven by patients’ critical attitude, we conducted
a video-experiment in which actual gynaecologists
and orthopaedists were asked to indicate which treat-
ments they would prescribe in four hypothetical video
consultations (recorded in an actual consultation room
with actual physicians and patients). At the same time,
we asked physicians to indicate their perceived liabil-
ity risk with every patient. To create enough variety in
physicians’ perceived liability risk, we exposed half of
the physicians to a version of the videos with a critical
patient, while the other half was confronted with exact
the same videos, except that the patient shows a more
neutral attitude. Keeping constant all other factors
in the videos, such as physician communication and
the patient’s health status, preferences and non-ver-
bal behaviour, allows us to assess the causal impact of
being a critical patient on physician clinical behaviour
through a higher perceived liability risk.

Scenarios

Each physician evaluated four videos, each regard-
ing a hypothetical consultation of their own speciali-
sation (for example, gynaecologists only saw the four
gynaecologist cases). In particular, the videos concern
a summary of symptoms by the patient and a ques-
tion—answer interaction between the patient and the
physician. We included cases pertaining to obstetrics/
gynaecology and orthopaedics because of the relative
high liability risk exposure in these specialties [36, 37].
The former is the most researched speciality when it
comes to defensive medicine, but empirical research
regarding other specialities is scarce.

The videos are about risk procedures. For routine
consultations, the perceived liability risk would always
be close to zero. In order to objectively measure phy-
sicians’ treatment behaviour in the presented cases,
the physician—patient interaction in the videos stops
after all relevant clinical indications are explained, and
before the physician in the video expresses his treat-
ment preferences. Also, we did not use names and
demographics other than those demonstrating patients’
clinical situation. The duration of the videos (maximum
5 min), was considered realistic according to initial dis-
cussions with gynaecologists and orthopaedists.
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In order to obtain realistic and valid scripts and
manipulations, we conducted a thorough literature
study and closely collaborated with 36 professionals’
who had expertise in patient safety, communication
and medical liability in the Flemish health care context.
Since we are interested in the extent to which patient
behaviour drive physicians to practice defensive medi-
cine, we manipulated the critical attitude of patients in
the videos. Important to note is that we did not explic-
itly implement the case of being sued and the potential
consequences in the videos. We trigger physicians’ per-
ceived liability risk rather implicitly by varying patients’
critical attitude, as a result of which physicians might
fear the potential financial, reputational and moral
costs in case of a medical incident.

We have two versions of each case: one where the
patient demonstrates a critical attitude (treatment case)
and one where the patient shows a rather non-critical
or neutral attitude (control case). Together with the
expert panel, we defined differences between the two
versions into the following patient behaviours: (1) mak-
ing assumptions and get ahead of the facts, (2) asking for
guarantees, (3) showing distrust, and (4) showing knowl-
edgeability about the medical situation and possible con-
sequences. After writing draft scenarios, several experts
from our panel gave remarks and made adjustments until
consensus was reached regarding the validity and real-
ism of the scripts. Table 1 shows the manipulations for
the case of a 38-week pregnant women whose firstborn
was delivered by C-section. Full transcripts of the videos
of this case can be found in the Appendix. Transcripts of
the other videos can be requested from the author.

Everything besides the manipulations is held constant,
including patients’ health status, patients’ actions, the
consultation room, and physicians’ communication. For
example, the physicians’ communication in the videos
was recorded once (only audio) and edited in the two ver-
sions of patients’ communication, so the only difference
in the two versions of a given scenario is in the patients’
communication. At the same time, we closely monitored
patients’ non-verbal communication during recording.
While the first participant watched a consultation in
which the patient shows a greater verbal critical attitude,
we asked another participant to watch the exact same
consultation, with the same patient, the same actions,
except that the patient did not have a verbal critical atti-
tude. In that way, we could rule out non-verbal behaviour
(such as facial expressions, tone of voice) to bias the effect
of patients’ verbal critical attitude. Another argument to

! Twenty physicians, four nurses, two health care managers, seven scholars
(in the context of patient safety, patient communication and medical liabil-
ity) and three lawyers.
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support the assumption that we have arguably perfect
counterfactuals is that the patients’ critical questions do
not reveal additional information about the health sta-
tus or preferences of the patient. In that way, we ensure
that any difference in the outcomes is driven by a differ-
ent verbal attitude of the patient and not by, for instance,
more severe clinical indications or other preferences.

Production of the videos

We were assisted by a professional production firm to
guarantee high-quality sound and vision in the videos.
We used a static camera that was set at the physicians’
point-of-view so that participants only saw the patient
in the consultation room when watching the videos (as
it would be in a genuine consultation). To ensure realis-
tic interactions, an actual male physician role-played the
physician in the videos.> We searched for people who
matched the patients’ characteristics in the scripts to act
as patients in the videos (for example, a 38-week preg-
nant woman for the former C-section case). We asked the
physicians and the patients to practice their role a priori.
After recording multiple tapes of each version, we asked
multiple physicians to select the most realistic tapes for
the final pilot-check. A real consultation room was used
as a setting to produce the videos.

Manipulation checks

In order to get realistic videos with strong manipulations,
we asked our expert panel to give feedback on both the
scripts and the videos. Van Vliet, Hillen, Van der Wall,
Plum, and Bensing [39] stated that a double pilot-check
is very important since videos may be perceived differ-
ently than scripts and may, therefore, ask for different
adjustments. Moreover, a second pilot test can be used
to test the effect of first adjustments. We asked another
six physicians to validate the realism of the scenarios and
the questions and scales that we used in the experiment.
After minor adjustments in terminology, our videos and
questionnaire were deemed valid and realistic for our
research purposes.

To check whether our manipulations were perceived as
intended by the final participants, we added some manip-
ulation checks in our questionnaire. More specifically,
participants were asked to rate, on seven-point Likert
scales, the following patient characteristics and behav-
iours: (1) trusting physician, (2) having prior medical
knowledge, (3) anticipating of facts, (4) suspiciousness,
(5) critical attitude, (6) concern, (7) anxiety, (8) friendli-
ness, (9) politeness, and (10) calmness. All of these char-
acteristics were perceived significantly different between

2 The majority of all specialists in Belgium are male [38].
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Table 2 Manipulation checks
Mean
Control group mean (1) Treatment group mean (2) OLS Difference (3)
Patient Characteristics/Behaviours in Videos
Trusting Physician 558 3.54 -2.04*** (0.000)
Having Prior Medical Knowledge 3.79 4.11 0.33(0.222)
Anticipating of Facts 3.08 464 1.56*** (0.000)
Suspiciousness 2.78 5.04 2.27%*¥% (0.000)
Critical Attitude 457 532 0.75*** (0.000)
Concern 491 5.94 1.03*** (0.000)
Anxiety 321 499 1.77***(0.000)
Friendliness 6.02 487 -1.16*** (0.000)
Politeness 6.18 5.28 -0.89*** (0.000)
Calmness 578 480 -0.98*** (0.000)
Physician Characteristics/Behaviours in Videos
Experience 5.64 528 -0.37 (0.150)
Capability 545 533 -0.12 (0.608)
Taking Time 5.88 587 -0.00 (0.993)
Handling Properly 543 5.18 -0.24 (0.376)
Giving Enough Information 543 547 0.04 (0.876)
Giving Correct Information 543 538 -0.05 (0.854)

The table reports the results based on manipulation checks. All variables were measured on seven-point Likert scales. Columns (1) and (2) display means for the
control and the treatment group, respectively. Column (3) reports the coefficients from an OLS regression with Critical Patient as the explanatory variable, with
corresponding p-values shown in (parentheses). We clustered heteroskedasticity robust standard errors at the participant level

the two versions in a way we intended (significance level
of 1 per cent), except for the level of prior medical knowl-
edge (see Table 2). This means that participants perceived
the critical patient as showing less trust in the physi-
cian, more anticipating of facts, being more suspicious,
critical, concerned, anxious, less friendly, polite, and
calm. Although the critical patient is perceived as more
knowledgeable about medical conditions and potential
consequences a priori, this difference is not significantly
different from zero (p-value=0.222).

At the same time, the physicians in the videos were
perceived as equally (1) experienced, (2) capable, (3) tak-
ing time for the patient, (4) handling properly, (5) giv-
ing enough information to the patient, and (6) giving
correct information in the two versions. This supports
the assumption that the non-critical patient videos are
good counterfactuals for the ones demonstrating critical
patients (only the manipulated elements are driving the
treatment effects).

Sample and procedures

The sample consisted of practicing specialists within
obstetrics/gynaecology and orthopaedics (each physician
saw four cases regarding their own specialty). We con-
trolled for incident experience of the physicians but did
not pose any exclusion criteria on that. Also, we carefully

selected general cases so that no further specialisation
(for instance, knee orthopaedist or oncologist-gynaecol-
ogist) was needed in order for the physicians to be able
to evaluate the videos. Based on a power analysis with an
anticipated effect size of 0.15, a desired statistical power
level of 0.90 and a probability level of 0.05, the antici-
pated sample size was at least 150 observations. Given
that we want to estimate treatment effects for obstetri-
cians/gynaecologists and orthopaedists separately in
interaction terms, and given that each physician sees
four videos, we needed at least 30 of each. To find a suf-
ficiently large sample, we contacted various professional
physician associations and used mailing lists of all Flem-
ish hospitals. Data were collected between February 2022
until May 2022.

Participants were randomly assigned to a sequence of
four videos, each regarding a hypothetical medical con-
sultation with either a critical or non-critical attitude of
the patient.? Participants saw four videos with the same
manipulations in a between-design (for example, while
the first physician saw four videos with a critical patient,
another physician watched the same videos but with a

3 The physicians were informed about the hypothetical nature of the videos
in the introduction of the experiment (see Appendix).
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Table 3 Variable definitions
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Variable Name Description

Outcome
Defensive Treatment
Variable of Interest
Liability Risk
scale?
Treatment Variable
Critical Patient
Physician Characteristics
Female Dummy equal to 1 if physician is female
Gynaecology
Working Experience > 20y
Accountability
Claim Experience
Defensive Person

Dummy equal to 1 if physician chooses defensive treatment

Dummy equal to 1 if mean physician’s perceived medical liability risk is greater than or equal to 4 on a seven-point Likert

Dummy equal to 1 if physician saw videos with critical patient communication

Dummy equal to 1 if physician saw gynaecological cases and 0 when exposed to orthopaedic cases

Dummy equal to 1 if physician practices medicine for more than 20 years

Dummy equal to 1 if physician is accountable to a superior/colleagues for the actions (s)he takes

Dummy equal to 1 if physician has personal claim experience

Dummy equal to 1 if the mean of 10 defensive acts (that is, lowering patient contacts, treating less high-risk patients, per-

forming less high-risk treatments, working less hours, retiring early, changing to a lower risk specialism, referring patients
to confirm diagnosis (second opinion), prescribing more medication, suggesting more diagnostic procedures to confirm
diagnosis, suggesting more invasive tests to confirm diagnosis) is greater than or equal to 3

?How likely do you think it is that the patient would take further steps against the treating physician if problems or complications would arise as a result of medical

treatment? (1 =very unlikely, 7=very likely)

non-critical patient). The videos were shown in random
order to control for order effects.

After watching each video, the physician was presented
with a predetermined list of treatments (drafted by the
expert panel and checked with physicians) and asked to
indicate which one(s) s/he would prescribe (measure of
treatment behaviour).* Crucially, we also asked about the
perceived likelihood that each of the patients would sue
the physician in case of an adverse event, indicating phy-
sicians’ perceived liability risk. At the end of the experi-
ment, we asked the physicians to fill out a questionnaire
to elicit information about, for example, their demo-
graphics, working environment and experience, experi-
ence with adverse events, and overall defensive nature.’

To minimise the time that physicians had to spend on
the experiment, the experiment was conducted online.
The average duration of the experiment was 25 min.

Key variables

Table 3 shows the definitions of the key variables. Our
main outcome is Defensive Treatment, which is a dummy
equal to one if the physician prescribes defensive treat-
ment for the case presented in the video. We made dis-
tinctions between defensive and non-defensive treatment
through thorough discussions with our expert panel.
Examples of defensive treatment in the pre-determined

4 All treatment options for the various cases can be found in the Appendix.

5 The full questionnaire can be found in the Appendix.

list are C-sections, labour inductions or extra ultrasounds
in the gynaecological cases and unnecessary scans and
surgeries in the orthopaedic cases. In the presented
cases, experts considered these procedures not strictly
medically necessary and even harmful in some instance
(e.g., excessive radiation exposure, more invasiveness).
Since they, however, provide the physicians more feelings
of control to avoid medical incidents and/or evidence to
cover themselves in case of a medical incident, they are
considered defensive (e.g., a C-section is one of the most
described defensive practices in literature, as the failure
to perform such a practice in a timely C-sections manner
is one of the most common accusations in malpractice
claims against gynaecologists and obstetricians). Impor-
tant to note is that in the Belgian fee-for-service payment
structure [40], these defensive treatments also result in
higher revenues for the physicians, which may further
drive physicians to practice defensive medicine, besides
lowering liability risk.® Our variable of interest is physi-
cians’ perceived liability risk, which is a dummy equal to
one if the respondent gave a mean score higher than the
scale centre of four on a seven-point Likert scale to the
extent that (s)he expects the patient would take further
steps in case of a medical incident. We also controlled for
physicians’ demographics, working and legal background.

6 Because of randomisation, we ensure the treatment, that is higher liability
risk because of a more critical patient, and no other factors, such as pay-
ment structure, is driving the treatment effect.
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Table 4 Descriptive statistics Table 5 Results on tests of covariate balance
Variable Name Obs Mean Std.Dev Min Max Mean
Outcome Control Treatment O.LS
groupmean group mean  Difference (3)
Defensive Treatment 328 034 047 0 1 ) )
Variable of Interest
o . Physician Characteristics
Liability Risk 328 048 0.50 0 1
. Female 0.34 037 0.02 (0.813)
Treatment Variable
. ) Gynaecology 0.52 061 0.09 (0.424)
Cr_'t'_cal Patient N 328048 050 0 ! Working Experience>20y 048 049 0,01 (0924)
Physician Characteristics Accountability 041 039 0,02 (0861)
Female 85 035 048 0 1 Claim Experience 048 0.51 0,03 (0.751)
Gynaecology 85 056 050 0 1 Defensive Person 041 039 -0.02 (0.861)
Working E><ApAer\emce >20y 8 048 0.50 0 ! Notes: The table reports the results based on tests of covariate balance. Columns
Accountability 85 040 0.49 0 1 (1) and (2) display means for the control and the treatment group, respectively.
Claim Experience 85 049 050 0 1 Column (3) reports the coefficients from an OLS regression with Critical Patient
) as the explanatory variable, with corresponding p-values shown in (parentheses)
Defensive Person 85 0.40 0.49 0 1

Descriptive statistics

Eighty-five physicians (48 gynaecologists and 37 ortho-
paedists) evaluated all videos in the final experiment.
After removing the cases for which participants did not
specify other treatments than the ones in the list, we
have a focal sample of 328 observations. The descrip-
tive statistics of our sample are presented in Table 4.
Most of the participants were male (65 per cent).
Approximately half of the sample were gynaecologists
(56 per cent), had working experience of more than
20 years (48 per cent) and reported previous claim
experience (49 per cent). About two-fifths are account-
able to a superior or peer (40 per cent) and are defen-
sive in nature (40 per cent).

Thirty-four per cent of the participants prescribed
defensive treatment after the consultations, which is our
primary outcome. Almost half of the sample (48 per cent)
perceived a relatively high liability risk.

For a particular case, physicians were randomly
assigned to either the critical or non-critical version;
therefore, physician characteristics between treatment
and control groups should be similar. To check this
assumption of balance, we ran an OLS regression per
physician characteristic with Critical Patient as explan-
atory variable. Table 5 shows the results of these OLS
series. No significant differences were found in the par-
ticipant characteristics between the treatment and con-
trol groups.

Table 6 provides descriptive statistics of our outcome
and variable of interest for our control and treatment
group, respectively. We see that physicians practice
more defensively and experience a higher liability risk
with a more critical patient. These differences are sig-
nificant at the 10 per cent and 1 per cent significance
levels, respectively.

Econometric analysis and results

Empirical strategy

To investigate whether patients’ critical attitude drives
physicians’ perceived liability risk and consequent
defensive behaviour, we estimated Eq. (1).

Yic = a + BCriticalPatient;; + y LiabilityRisk;. + X;® + ¢, + &ic

(1)

Yic is a dummy equal to one if physician i prescribes
defensive treatment for consultation c. CriticalPatient;.
indicates whether physician i sees the critical patient
version of case ¢, and LiabilityRisk,, the perceived lia-
bility risk.” y is the estimated effect of liability concerns
on prescription behaviour, and S the estimated effect of
patients’ critical attitude. ¢, are case fixed effects. Alter-
natively, we replaced case fixed effects with a dummy
indicating whether the physician watches gynaecologi-
cal or orthopaedic cases (Gynaecology). This allowed
us to examine whether defensive medicine is more or
less prevalent among gynaecologists in comparison
to orthopaedists. We also controlled for some other
physician characteristics (vector X;®). This would be
important in the analysis of observational data since
physicians may embody attributes that confound the
results (for example, physicians with claim experi-
ence may administer more defensive acts). This should
not be a concern in our research because, by design,
patients’ critical attitude is orthogonal to case and
physician characteristics. Nevertheless, we control for
physicians’ gender, accountability, working and claim

7 Since we got consistent results by using the original Likert scale, we
choose to use a dummy for interpretational reasons as described in Table 3.
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Table 6 Descriptive statistics defensive treatment and liability
risk

Non-Critical Patient (1)  Critical Patient (2)

(1) Defensive Treatment  0.30* (0.04) 0.39* (0.04)
(2) Liability Risk 0.27%** (0.03) 0.72*** (0.04)
N 169 159

Cells contain means and (standard errors). *** p <0.01, ** p<0.05, * p<0.1

experience, and overall defensive nature.® We cluster
standard errors at the physician level and add order
fixed effects to avoid bias from order effects.

Main results

Table 7 shows the main results of Eq. (1). In Row (1), we
only include our treatment variable (Critical Patient)
and controls, and not physicians’ perceived liability risk.
Comparing these coefficients with those of Row (2),
in which we additionally control for perceived liability
risk, allows us to uncover whether physicians perform
more defensive treatment when confronted with a criti-
cal patient because of a higher perceived liability risk or
because of other factors that may be related to a more
critical patient (for example, a critical patient to be more
persuasive). Particularly, if physicians’ perceived liability
risk would drive defensive treatment (and not other fac-
tors related to a more critical patient), our variable Lia-
bility Risk would absorb the treatment effect so that being
a critical patient would not have an additional significant
impact (besides the impact of physicians’ perceived liabil-
ity risk). Our results show this is indeed the case.

For example, in Column (1), we see that physicians
watching the critical patient videos act significantly
more defensively than those encountering a non-critical
patient. In particular, critical patients receive more than
11 percentage points more defensive treatments than
their non-critical counterparts. This effect becomes insig-
nificant when adding physicians’ perceived liability risk,
which our results show has a highly significant impact
on our outcome [Column (2)]. Therefore, the significant
result of critical patient in Column (1) is absorbed by
the significant impact of physicians’ perceived liability
risk in Column (2). These findings provide evidence that
the effect of being a critical patient is not driven by fac-
tors other than liability risk (otherwise, the coefficient of
critical patient would remain significant in addition to

8 We also ran analyses with original numeric values for physician’s work-
ing experience and defensive nature. Since we got consistent results for the
coefficients of interest, we choose to use dummy variables for interpreta-
tional reasons as described in Table 3. The analyses with original numeric
values for physician’s working experience and defensive nature are available
upon request from the authors.
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Table 7 Main results

Dependent Variable: Defensive

Treatment
(1) (2) (3) (4)
Critical Patient 0.111**  0.036 0.056 0.057
(0.052) (0.057) (0.055) (0.055)
Liability Risk 0.1771%** 0.128** 0.127**
(0.062) (0.057) (0.057)
Female -0.122*% -0.134** -0.133* -0.136**
(0.070) (0.067) (0.067) (0.067)
Working Experience>20y  0.107* 0.090 0.097 0.097
(0.059) (0.061) (0.059) (0.060)
Accountability 0.059 0.073 0.068 0.069
(0.056) (0.057) (0.057) (0.057)
Claim Experience -0.023 -0.017 -0.026 -0.027
(0.067) (0.069) (0.068) (0.068)
Gynaecology -0.053
(0.110)
Defensive Person 0.017
(0.057)
Observations 328 328 328 328
Case FE Yes No Yes Yes
Order FE Yes Yes Yes Yes

The table reports OLS results. Heteroskedasticity robust standard errors in
(parentheses) are clustered at the participant level. *** p<0.01, ** p<0.05, * p<0.1

the coefficient of liability risk). In sum, physicians who
perceive a higher liability risk performing more than 17
percentage points more defensive acts. Our results are
consistent when replacing the gynaecology dummy with
case fixed effects in Column (3). Additionally, Column (4)
shows that our results are not influenced by adding a var-
iable indicating the overall defensive nature of physicians.
Also, being defensive by nature is not associated with
significantly more defensive acts. However, our results
suggest that women practice significantly less defensive
medicine and that physicians with more working experi-
ence are intended to perform more defensive acts.

Interacting effects

We also examine possible interaction effects in Table 8.
First, between physician characteristics and the impact
of (1) patients’ critical attitude [Columns (1-3)] and
(2) perceived liability risk on physicians’ behaviour
[Columns (4-6)]. Second, between the impact of liabil-
ity risk on physicians’ behaviour and patients’ critical
attitude [Column (7)]. After all, physicians with certain
characteristics (for example, gynaecologists, women,
and those who are accountable to peers or superiors)
may be more or less impacted by patients’ critical
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Table 8 Results with interaction terms
Dependent Variable: Defensive Treatment
(1) (2) (3) (4) (5) (6) (7)
Critical Patient 0.001 0.060 0.059 0.039 0.058 0.057 0.127
(0.096) (0.076) (0.074) (0.060) (0.055) (0.055) (0.079)
Liability Risk 0.176*** 0.127** 0.127** 0.149 0.094 0.122 0.200**
(0.065) (0.057) (0.057) (0.102) (0.074) (0.079) (0.077)
Female -0.137%* -0.132 -0.136** -0.137%* -0.189** -0.135* -0.132*
(0.066) (0.085) (0.068) (0.066) (0.091) (0.068) (0.067)
Working Experience > 20y 0.089 0.097 0.097 0.090 0.094 0.097 0.109%
(0.067) (0.060) (0.060) (0.061) (0.060) (0.060) (0.060)
Accountability 0.073 0.070 0.072 0.077 0.073 0.063 0.069
(0.057) (0.057) (0.083) (0.056) (0.058) (0.083) (0.057)
Claim Experience -0.018 -0.027 -0.027 -0.020 -0.034 -0.027 -0.033
(0.069) (0.068) (0.068) (0.069) (0.070) (0.068) (0.068)
Gynaecology -0.081 -0.067
(0.122) (0.118)
Defensive Person 0.012 0.016 0.018 0.014 0.018 0.016 0.013
(0.056) (0.057) (0.058) (0.056) (0.057) (0.057) (0.056)
Critical Patient X Gynaecology 0.057
(0.115)
Critical Patient X Female -0.008
©.111)
Critical Patient X Accountability -0.005
(0.115)
Liability Risk X Gynaecology 0.034
(0.122)
Liability Risk X Female 0.097
0.111)
Liability Risk X Accountability 0.013
(0.108)
Critical Patient X Liability Risk -0.141
(0.110)
Observations 328 328 328 328 328 328 328
Case FE No Yes Yes No Yes Yes Yes
Order FE Yes Yes Yes Yes Yes Yes Yes

The table reports OLS results. Heteroskedasticity robust standard errors (in parentheses) are clustered at the participant level. *** p <0.01, ** p <0.05, * p<0.1

attitude and consequent perceived liability risk. The
results show that none of these interaction effects are
significantly different from zero. In other words, the
effect of consulting a critical patient or experiencing a
high liability risk is similar among subgroups regard-
ing to specialism, gender and accountability.

Robustness checks

Table 9 represents multiple robustness checks. In Col-
umn (1) and (2), we estimate Eq. (1) by dropping respec-
tively the fastest and slowest 25 per cent of our sample.

In that way, we examine whether our results are sensitive
to bias from, for example, respondents interrupting the
experiment and continuing later (very long respondent
time; max=46 605 s) or respondents not reading and
watching videos very thoroughly (very short respondent
time; min=687 s). The regressions on the subsamples
give comparable results as for our full sample. By drop-
ping the slowest 25 per cent [Column (2)], however, the
coefficient of liability risk does not remain significantly
different from zero. This may be declared by the fact
that duration time is rightly skewed (skewness=7.87;
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Table 9 Robustness checks
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Dependent Variable: Defensive Treatment

Drop 25% Fastest Respondents (1) Drop 25% Slowest Respondents (2) Probit
Regression
(3)
Critical Patient 0.075 0.013 0.207
(0.059) (0.073) (0.190)
Liability Risk 0.163** 0.118 0441%
(0.061) (0.076) (0.200)
Female -0.157%* -0.035 -0.509**
(0.068) (0.084) (0.226)
Working Experience > 20y 0.094 0.068 0.327
(0.072) (0.061) (0.205)
Accountability 0.056 0.104 0.248
(0.060) (0.069) (0.191)
Claim Experience -0.036 0.004 -0.117
(0.084) (0.078) (0.229)
Defensive Person -0.014 -0.020 0.057
(0.065) (0.070) (0.196)
Observations 245 243 328
Case FE Yes Yes Yes
Order FE Yes Yes Yes

The table reports OLS results (except for Column (3), Column (3) shows probit results). Heteroskedasticity robust standard errors in (parentheses) are clustered at the

participant level. *** p<0.01, ** p<0.05, * p<0.1

median=1517 s; mean=2481.70 s). In Column (3), we
run a probit regression model instead of OLS. Compar-
ing these results to those of Table 6 demonstrates that
our results are robust to model choices.

Discussion and limitations

This study started with the aim of assessing the impact
of patients’ critical attitude on physicians’ intentions to
practice defensive medicine. Prior studies examining
defensive medicine mainly focused on the effects of tort
reforms, insurance premiums, and claim experience, but
not on patient characteristics or behaviour. We found that
patients’ critical attitude drives physicians to administer
approximately 11 percentage points more intensive treat-
ments than expert panels consider medically acceptable.
Since this effect dissipates when controlling for physi-
cians’ perceived liability risk, we can conclude that critical
patients drive physicians to practice defensive medicine
because of a higher perceived liability risk among this
group of patients and not, for example, due to critical
patients being more persuasive to get specific treatments.
This is supported by our design, since we kept the com-
munication of the critical and non-critical patients equal
in substance (for example, patients’ symptoms, concerns,
and preferences), and only manipulated the way patients
verbally express their thoughts and feelings. In sum,
physicians who perceive a relatively high liability risk

perform more than 17 percentage points more defen-
sive acts. Given the heath care budget of 28-30 billion
Euros in Belgium [41], this number of extra procedures
(which are not strictly medically necessary) highlights
a dramatically inefficient use of public resources.” Fur-
thermore, concerning the gynaecologist cases, we know
that worldwide C-section rates are approximately 21 per
cent [44], while the World Health Organisation (WHO)
recommends C-section rates between 10 and 15 per
cent [45]. Our results show that defensive medicine may
(in part) declare this overuse. As increasing health care
costs are a concern in developed countries [46] and the
negative consequences of, for example, C-section overuse
are more clear (for example, infections, reduced fertility
and chronic childhood diseases) [45], a thorough analy-
sis of which professional relationship between patients
and physicians is efficient should be a primary focus of
policy makers. To provide policy makers with addi-
tional insights, future work should focus on why exactly
physicians fear malpractice lawsuits. In 2010, the Bel-
gian government reformed the medical malpractice sys-
tem from an only-fault to a not-only fault system. Since
the reform, cases of alleged medical malpractice can be
resolved through a traditional (1) court procedure or (2)

In the US, the total net costs of defensive medicine are estimated at
roughly 2—10 per cent of medical expenditures [42, 43].
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settlement agreement, or (3) a procedure managed by the
Fund for Medical Accidents (FMA) [47]. One of the main
reasons for the reform was the failing compensatory
function of the traditional medical malpractice system.
The FMA, however, claims to provide better support to
patients suffering a medical mishap or error during the
resolution process. The FMA can even award compen-
sation on a no-fault basis, though only in cases of severe
and abnormal injuries following a medical mishap. At
least in theory, this can overcome complex and expen-
sive court procedures. Nevertheless, when reforming the
system, policy makers mainly focused on malpractice
victim interests and paid little attention to the impact on
physicians’ clinical behaviour. For example, liability rules
still apply and due to the low-threshold procedures at
the FMA, chances to get involved with incident investi-
gations have increased. Since the system is still built on
guilt and culpability and procedures at the FMA are long
and complex, physicians may be harmed due to 1) less
practice time, which results in lower revenues, 2) finan-
cial consequences of being sued, 3) reputation damage
and 4) moral damage. More research is needed to assess
to what extent these specific factors drive physicians to
practice defensive medicine.

Moreover, one should investigate other drivers
(besides patients’ critical attitude and medical liability
rules) of physicians’ perceived liability risk and conse-
quent defensive behaviour. For example, the literature
suggests that elderly, poor, and uninsured patients are
less likely to file malpractice claims. Future research is
required to investigate whether these characteristics
also drive physicians’ defensive behaviour. Further-
more, besides performing a more intensive treatment,
defensive communication is another form of physi-
cians’ defensive behaviour. That is, physicians may be
reluctant to communicate openly about medical inci-
dents out of fear of malpractice claims. An interesting
research question for a future study is whether patients’
critical attitude also leads to more defensive communi-
cation in practice.

We ensure the high quality of our study results by
using an experimental design with strong manipulations
and realistic videos, as validated by more than 30 field
experts and a thorough literature study. To the best of
our knowledge, this has never been done before. Since
actual physicians evaluated the videos (instead of medi-
cine students), the results are expected to represent
real physician behaviour. However, we measured inten-
tions, not real behaviour. Additionally, our sample only
included Flemish gynaecologists and orthopaedists. Fur-
ther research should address the prevalence of defensive
medicine in a real-life context, and among other special-
ists and in other regions.
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Conclusion

Using a video experiment, we investigated whether
patients’ critical attitude drives physicians’ perceived lia-
bility risk and consequent defensive behaviour (prescrib-
ing more intensive treatment than considered medically
needed out of fear of malpractice claims). In particular,
85 gynaecologists/obstetricians and orthopaedists evalu-
ated four videos regarding hypothetical consultations.
Half of the physicians was assigned to videos in which the
patient poses critical questions. The other half saw exactly
the same videos, except that the patient demonstrates a
non-critical attitude. We kept all other factors (physician
behaviour and communication, patients’ symptoms and
preferences, etc.) constant to ensure that patients’ ver-
bal critical attitude drove the treatment effect. Herewith,
we overcome omitted variable bias, which is common in
existing literature. Our findings indicate that physicians
perform significantly more defensive treatment among
critical patients because of a higher perceived liability
risk. In particular, physicians experiencing a high liabil-
ity risk perform 17 percentage points more defensive acts
(such as unnecessary C-sections, scans, surgeries).
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