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       Abstract— Introduction: Defensive Medicine (DM) affects 

healthcare systems worldwide. The concerns and perception 

about medical liability could lead practitioners to practise 

defensive medicine. The role of other possible determinants 

remains mostly unclear. Objective: to assess the prevalence of the 

practice of DM among Italian hospital physicians, its costs, and 

its determinants. Methods: Cross-sectional web survey was 

conducted. Main Outcome Measures: number of physicians 

reporting to have engaged in any DM behaviour  in the last year. 

Results: 1,313 physicians completed the survey. 685 physicians 

stated that they practise DM. Almost all the respondents believed 

that DM would increase in the near future. 46.5% of the 

interviewed expected to adopt more DM within the next year. 

Most of the interviewed physicians believed that practising DM 

would reduce their risk of being sued for malpractice; they also 

believed DM is not harmful to their patients. DM absorbed 

10.71% of the total national health expenditure of Italy, with an 

estimated total cost of about €11.60 billion per year. Malpractice 

reform, together with a systematic use of evidence-based clinical 

guidelines, has been indicated to be the most effective solution for 

reducing DM. Conclusions: DM is a significant factor in 

healthcare costs without adding any benefit to patients. The 

economic burden of DM on healthcare systems should provide a 

substantial stimulus for a prompt review of this situation in a 

time of economic crisis. 

Keywords—Defensive Medicine, Medical Malpractice, Health 

Care Costs. 

I. Introduction 
      Defensive medicine (DM) has been defined as a 

deviation from sound medical practice that is induced 
primarily, but not solely, by the threat of liability claims [1, 
2, 3, 4]. DM consists of two behaviours, one that may 
supplement care („positive‟ DM) and the other that involves 
avoidance behaviour to distance doctors from sources of 
legal risks („negative‟ DM) [5, 6, 7]. In the United States, 
93% of physicians reported practising DM in a hospital, and 
78% of hospital doctors in the United Kingdom and 60% in 
Israel practised DM in a hospital [2, 4, 7]. The percentage of 
doctors practising DM is higher for some specialties, 
including, obstetrics and gynaecology (97%), 
gastroenterology (94-98%), neurosurgery (75-83%), and 
orthopaedics and traumatology (96%) [5, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17]. 

The practice of DM is a significant financial burden in 
healthcare systems. In the United States, DM is estimated to 
cost US $50-100 billion annually [18, 19]. At the patient 
level, the practice of DM was also estimated to cost 
hospitals US$ 226, which is the 13% of the mean patient 
cost (US $1,695) [20]. 

In Italy, national data about the practice of DM is 
lacking [10, 21, 22]. The objectives of this study were to 
assess the prevalence of the practice of DM among Italian 
hospital doctors and its costs. 

II. Methods 

Study design 

A quantitative survey was implemented as a web 
questionnaire. The Italian Ministry of Health and the 
National Healthcare Agency for Regional Health Services  
deemed that ethical approval for this study was unnecessary, 
because it was a physicians survey and no patients were 
included. The opening page of the survey provided 
information about the scope and purpose of the study and 
contained a mandatory sub-section that explicitly requested 
consent to each physician. The participants‟ consents were 
not recorded since this was a de-identified anonymous 
online survey. 

Sample 

A list of candidate physicians for inclusion was drawn 
from the human resources databases of 55 hospitals in Italy. 
Appropriate sample size was estimated based on 65% (±5) 
expected prevalence of DM. The minimum required sample 
size was determined to be 927 participants to achieve a 0.05 
type I error rate and 90% power. 

Survey questionnaire 

The survey questionnaire was based on the results of a 
previous systematic literature overview of the definition, 
use, and impact of DM [6]. A multidisciplinary team with 
expertise in clinical and risk management developed the 
questionnaire in March 2014. The resulting draft 
questionnaire was pilot tested for validity on 25 physicians, 
with an inter-test interval of 15 days between the first and 
the second validation tests (Pearson‟s r=0.8). None of the 25 
physicians used in the validation participated in the main 
survey study. Four questions were modified, and one 
question was added as a result of this pilot testing.  

The final version of the questionnaire was composed of 
44 items divided into four sections. One section collected 
demographic information, and other sections posed direct 
and indirect questions about practising DM, reasons for 
practising DM, and questions on possible strategies to 
minimise the practice of DM. Respondents were asked to 
rank their behaviours related to the practice of DM. and to 
rate their frequencies on an 11-point scale. Respondents 
followed the same procedure in answering the questions on 
the causes of DM and ways to minimise the need to practise 
it. In addition, respondents were asked to express their 
opinion about the impact of the practice of DM on their 
patients and on the healthcare system level, including their 
opinion about the possible future adoption of their practising 
DM.  

Survey administration 
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 We carried out the survey between April and June 2014. 

We randomly invited 1,500 physicians to complete the 
survey. The invitation email contained a link to an 
anonymous web-based questionnaire. Reminder invitation 
were sent every month during the data collection period. No 
incentives was provided for participation. The study was 
carried out in accordance with the Italian national laws and 
regulations that govern personal privacy [23]. 

Statistical analysis 

Each quantitative variable was summarised as a mean 
value and standard deviation. To summarise qualitative 
variables, frequencies and percentages were used. 

Cost analysis 

Estimates of the costs associated with the practice of DM 
were determined directly, according to the typologies of the 
adopted DM and to the volumes of patients treated by each 
respondent as measured in the physicians‟ self-reported 
behaviour. 

III. Results 
1,313 completed questionnaires were analysed (92.14% 

response rate). Table 1 shows the characteristics of the 
participants.  

785 physicians (59.79%; 95%CI, 57.09-62.47) stated 
that they practise one kind of or a combination of kinds of 
DM surveyed in the questionnaire. Table 2 summarises the 
kinds of DM behaviours seen in the daily practice of the 
physician respondents. 

Regarding the reasons for practising DM, the 
respondents perceived as a major determinant a general 
negative context surrounding negligence claims against 
physicians. Specifically, 234 physicians ranked inadequate 
legislation for protecting doctors‟ rights (29.81%) as the top 
reason for practising DM, and another 222 physicians 
indicated fear of medical lawsuits (28.28%) as a reason. 
Forty-nine physicians (6.24%) stated they were concerned 
about medical injury compensation for malpractice, and 22 
physicians (2.80%) feared compromising their professional 
reputation and or career.  

108 respondents (13.76%) perceived that an ineffective 
physician-patient relationship was the most important cause 
of DM. Forty-two physicians (5.35%) indicated 
unfavourable mass media and public attitude towards 
medical behaviours as causes, and 56 physicians (7.13%) 
indicated inadequate medical and or organisational 
procedures as reasons for practising DM. Other perceived 
causes included inadequate liability insurance coverage (13 
respondents, 1.66%) and inadequate hospital support for 
liability issues (39 respondents, 4.97%). 

First, confirm that you have the correct template for your 
paper size. This template has been tailored for output on the 
US-letter paper size. If you are using A4-sized paper, please 
close this file and download the file for “MSW A4 format”. 

Massimiliano Panella, Fabrizio Leigheb, Chiara Donnarumma and 

Carmela Rinaldi 

University of Eastern Piedmont  

Italy 

TABLE I.  DEMOGRAPHIC CHARACTERISTICS OF PHYSICIAN 

RESPONDENTS 

Characteristics n (%) 

Age range (years) 20-40 273 (20.79) 

41-50 300 (22.85) 

51> 740(56.36) 

Gender  Female 519 (39.53) 

Male 794 (60.47) 

Years of experience <=5 125 (9.52) 

6-15 329 (25.06) 

≥16 859 (65.42) 

Activity volume  

(procedures/visits per 

week) 

0-30 424 (32.29) 

31-70 628 (47.83) 

≥71 261 (19.88) 

Risk of specialty* High risk 526 (40.06) 

Low risk 787 (59.94) 

Practise DM? Yes 785 (59.79) 

No 528 (40.21) 

TABLE II.   DESCRIPTION AND FREQUENCY OF THE PRACTICE OF 

DEFENSIVE MEDICINE AMONG PHYSICIAN RESPONDENTS 

Specific practices of defensive medicine 
Percentage* 

(n=785) 

Refer to specialists in unnecessary 

circumstances 

16.59% (16.88) 

Order more lab tests than medically indicated 21.87% (19.62) 

Order more diagnostic tests or procedures than 

medically indicated 
22.75% (19.48) 

Prescribe more medications than medically 

indicated 
11.18% (17.50) 

Refer patients to emergency room in 

unnecessary circumstances 
6.41% (18.44) 

Admit/transfer patients to hospital in 

unnecessary circumstances 
5.18% (18.97) 

Avoid caring for high-risk patients 4.31% (20.32) 

Avoid conducting effective high-risk 

procedures/interventions  
5.85% (19.61) 

*Weighted rates (standard deviation). 

Almost all the respondents believed that the practice of 
DM would increase in the near future (94.65%). When 
asked about their own practice, 46.50% of the physicians 
stated that they expected to adopt more DM practices in the 
next year. 

As can be seen in Table 3, 46 physicians who practised 
DM believed it to be helpful for their practice because DM 
was perceived as a protection against the risk of being sued 
for malpractice (43.44%). Other physicians believed that 
practising DM could lead to more effective medical decision 
making (28.21%), better physician-patient relationships 
(15.14%), more appropriate care (13.02%), or better 
working climate (6.49%). 110 physicians believed that DM 
had a positive effect on their patients, because it increased 
patient satisfaction (40.04%), it put patients‟ needs at the 
centre of medical care (22.73%), and it reduced patients‟ 
risk (22.73%). They also stated that DM provided the 
patients with better access to care (10.04%) and that 
employing DM behaviours are more effective in treating 
complex patients (4.51%). The majority of the sample (507 
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 physicians) reported that the practice of DM reduced the risk 

of medical lawsuits by 31.09% (SD: 24.81%). The great 
majority of the sample believed that DM could significantly 
increase costs in the healthcare system.  

We estimated that the total cost of DM is €165.40 per 
capita per year. Since the national mean health expenditure 
is €1,847.36 per capita per year in Italy, this meant that the 
practice of DM accounted for 10.71% of the total national 
health expenditure. This translates to an estimated total cost 
of about €11.60 billion per year. The practice of DM 
generated 14.61% of the annual cost for drugs, 10.99% of 
the cost for specialists, 22.86% of the cost for lab tests, and 
24.85% of the cost for diagnostic procedures. The 
interviewed physicians attributed a significant share of the 
estimated costs to patients and families, who demanded the 
tests (24.15%).  

Physician respondents were also asked to identify 
possible solutions to reduce the practice of DM. Solutions 
were proposed on a professional level, everyday practice 
level, and healthcare system level. For everyday practice, 
almost half of the physicians (48.22%) identified the 
systematic use of evidence-based medicine and organised 
care (clinical pathways, protocols, etc.) as the most effective 
solutions for reducing DM. This was followed by more 
attentive, daily communication with patients and families 
(18.13%) and with other colleagues in multidisciplinary 
team collaborations (4.57%). Implementation of a more 
systematic education to continuously improve physicians‟ 
knowledge and skills was also highly ranked (16.16%). 
Other possible solutions offered were better management of 
clinical records (5.53%), strengthening physicians‟ ethical 
values (4.68%), use of better risk management procedures 
(1.91%), and implementation of systematic clinical auditing 
and medical debriefing (0.92%). 

At the system level, most of the physicians believed that 
malpractice reform is the most effective action to reduce the 
practice of DM (52.96%). A more favourable public attitude 
towards physicians was also perceived as an important 
factor to reduce DM. This included more favourable public 
and mass media attention and emphasising good results of 
everyday medicine, instead of highlighting malpractice and 
medical errors (15.53%); employing incentives for good 
practices (14.89%); and instituting stronger protection of 
physician‟s rights by employers (13.22%) and insurance 
companies (3.26%). 

TABLE III.  PHYSICIAN RESPONDENTS‟ PERCEIVED IMPACT OF 

DEFENSIVE MEDICINE (DM) (N=785 ANSWERS) 

Outcomes of DM 

No. of respondents (%)  

Yes No No 
difference 

Positive impact on physicians‟ 

practice 

46  

(5.86%) 

540 

(68.79%) 

199 

(25.35%) 

Positive impact on patient care 110 

(14.01%) 

341 

(43.44%) 

334 

(42.55%) 

Increase in the costs of medical 

care 

675 

(85.99%) 

1 

(0.13%) 

109 

(13.88%) 

Reduction in the risk of 

medical lawsuits 

507 

(64.58%) 

12 

(1.53%) 

266 

(33.89%) 

 

IV. Discussion 
This study was the first nationwide, broad-scope survey 

on physicians‟ opinions on the practice of DM in Italy. Italy 
is a nation that has been significantly affected by the 
escalation of liability and insurance costs [10, 26, 27]. 

In our study, we observed a 58.78% prevalence of 
practising DM, which is lower than reported in other studies 
[2, 4, 8, 9, 10, 13]. This was probably due to our sample 
composition, which included a significant portion of 
physicians working in less risky specialities [7]. 

Our findings show a higher prevalence of positive DM, 
which was significantly more adopted then negative DM. 
These results are consistent with those in the literature [2, 4, 
5, 7, 16]. Surprisingly, only a small number of physicians 
stated that they prescribe more medications than medically 
indicated [4]. During the last decade, Italian physicians 
experienced increasingly greater pressure to improve the 
appropriateness of drugs they prescribe, with the goal of 
reducing drug expenditures. This phenomenon could 
probably explain our findings. In fact, in a self-report survey 
format on DM practices, physicians may have been more 
motivated to provide socially desirable responses in order to 
achieve the appearance of reaching a political goal [2]. We 
also observed a significantly lower use of negative DM than 
reported in the literature. Again, this can be due to the 
respondents giving socially desirable answers, thereby 
understating the true frequency of the kinds of DM that 
could seem harmful. However, we believe that our results 
show low use of negative DM practices, because of our 
mixed sample composition [4]. In fact, in studies focussing 
on high-risk specialties, negative DM was significantly 
higher [2, 9, 10, 11, 12]. 

In line with previous national and international studies, 
our physicians perceived the possibility of malpractice 
litigation as the major driver of DM practices [2, 4, 5, 7, 8, 
10, 12, 13, 24]. A recurring theme in our study is that DM 
exists because physicians have a fear of being sued for 
malpractice and related issues. Even if this notion is 
overestimated by physicians [25], we believe this is an 
important issue that needs to be addressed, because 
physicians want protection against liability risk [24]. 

Our findings reveal how the practice of DM accounts 
every year for approximately 10% of the total Italian 
national health expenditure. Our results are consistent with 
other studies that assessed the cost of DM on the healthcare 
system budget, both on the aggregate and patient levels [5, 
10, 13, 19, 20]. This means that the practice of DM could 
represent one of the major causes of the budget deficit of the 
Italian National Health Service over recent years. We also 
expect that such costs will increase, since half of our sample 
of physicians stated that they would adopt more DM 
behaviours in the next year. Although other studies have 
argued that DM is not a major factor in rising healthcare 
costs, our data showed that the costs of DM clearly are a 
major problem [13, 18].  

It is important to notice that a significant portion of our 
sample did not perceive any possible negative effect of the 
practice of DM on patients. In our opinion, this could be a 
serious concern. As in similar studies, our physicians 
reported ordering unnecessary diagnostic and lab tests, 
referring patients to unnecessary consultants, etc. Simple 
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 diagnostic testing can be annoying and costly but is typically 

not harmful to most patients. On the contrary, other 
procedures and treatment, as well as negative DM, can 
expose patients to serious risks, cause significant harm, and 
cost a lot of money [4, 7, 11].  

For everyday practice, physicians in our survey 
suggested that the systematic use of EBM methods would be 
the best strategy to reduce DM, together with employing 
better communication with patients and their family. This is 
consistent with findings in the literature, which recommend 
disseminating clinical guidelines and quality-improvement 
initiatives that incorporate clinical pathways, and to educate 
patients and physicians about appropriate care [2, 9, 22]. 
The need for directives and other methods for transparency 
in providing care emerged, therefore, as the best everyday 
action to prevent or minimise the practice of DM. This 
finding was quite surprising for Italy, where huge efforts 
have been made during the last 20 years to encourage the 
use of evidence [28]. This probably means that the actual 
level of guideline implementation in the National Healthcare 
System is still suboptimal, or at least not effective enough to 
avoid DM. In fact, guidelines and related methods like 
clinical pathways still represent a generalisation of empirical 
evidence that may not always be applicable to individual 
patients and/or adopted by legislators [8, 10]. These data 
must be taken as a lesson to learn for the future development 
of clinical guidelines and clinical pathways [9, 22, 29].  

In a recent survey in Israel on the practice of DM, 
medical debriefing emerged as a significant way to reduce 
DM [7]. Virtually no physicians in our sample stated that 
medical debriefing would be effective. Around 5% of the 
sample emphasised the need for strengthening physicians‟ 
ethical values in fighting the practice of DM. To the best of 
our knowledge, this is the first time that such a need has 
been reported. We believe this is an important finding that 
warrants further investigation.  

The respondents agreed that there is a need for tort-
system reforms on medical negligence, which has emerged 
as a major problem to be solved at the healthcare-system 
level. Positive advances in this area will likely reduce the 
practice of DM. This confirmed a previously published 
recommendation on the need for tort reform in Italy [10, 22]. 
This result is consistent with the results of similar studies in 
other countries and with literature that suggests how medical 
malpractice reforms would reduce the costs of DM and 
litigation [5, 7, 13, 24, 30, 31]. Recent papers argued that 
physicians‟ attitudes about DM do not correlate with legal 
risk and criticised the possible effect of tort reform [20, 25]. 
We believe that tort reform is necessary, even though 
unlikely sufficient to eliminate the practice of DM, since 
half of the interviewed physicians did not mention it as the 
best system strategy [32]. Rather, a significant portion of the 
sample claimed that it would be better to promote a more 
positive public climate around physicians, with more 
emphasis on good practices and attention to physicians‟ 
rights. We believe this attitude change together with tort 
reform that incorporates a systematic use of evidence-based 
guidelines in courts could contribute to reducing the DM 
problem. 

Study limitations 

Rigorous measurement of the prevalence and costs of 
DM is elusive [31]. First, measurement and self-

identification of practising DM are difficult, because 
distinctions between inappropriate and appropriate care are 
unclear in many clinical situations [2]. This is mainly due to 
the scarcity of objective methods for measuring DM [7, 32]. 
Moreover, it is impossible to measure the portion of 
unconsciously practised DM, because it originates from 
requests by other specialists or because it is incorrectly 
ordered due to ignorance of best-practices evidence [10]. 
The cost of DM is also difficult to estimate due to the 
different methods that have been used in the literature [13, 
18, 20, 33]. We believe this measurement issue is the major 
limitation of our study and indeed all studies investigating 
DM. We also recognise that other factors may affect DM 
rates, such as the enormous variation in the medical 
malpractice environment, and in the healthcare and welfare 
systems and legal institutions across countries [16]. This 
could also limit the generalisability of our findings.  

Other limitations are related to the nature of study 
design. We sampled information about behaviour at a single 
point in time. This may be biased by the recall aspect of 
trying to remember behaviours not immediately being 
engaged. Self-reports can also be biased by concerns about 
reporting DM practices, including a „socially desirable 
response bias‟ [12, 31, 32]. Together with unconsciously 
practised DM, this could lead to an underestimation of the 
prevalence of DM [5]. On the other hand, physician self-
reports of DM could also be biased by overstating the 
frequency of benign DM practices [2].  

Lastly, our study was performed at the hospital level. We 
believe that future research on DM should aim to replicate 
our findings in primary-care settings, in particular sampling 
the opinions of general practitioners [4, 33]. 

V. Conclusions 
The present study shows how the practice of DM is very 

prevalent in Italian hospitals, is a significant factor 
contributing to healthcare costs, and provides no benefit to 
patients. 

In conclusion, we believe that our study enriches the 
current literature on DM and that our findings may help 
inform discussions in countries where DM practices have 
not yet been evaluated. We also believe that the economic 
burden of DM on the public healthcare system could provide 
a substantial stimulus for a prompt review of this situation in 
a time of economic crisis [4, 10]. It is ours and others‟ 
opinion that DM is essentially immoral, and we hope that 
the findings of this study can be used by the Italian National 
Health Care System and by members of the medical 
community to demand change, reducing unnecessary risks 
for our patients and additional costs for our citizens. 
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