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Objective: The Veterans Health Administration’s patient incident reporting system was established to
obtain comprehensive data on adverse events that affect patients and to act as a harbinger for risk
management. It maintains a dataset of tort claims that are made against Veterans Administration’s
employees acting within the scope of employment. In an effort to understand the thoroughness of
reporting, we examined the relationship between tort claims and patient incident reports (PIRs).
Methods: Using social security and record numbers, we matched 8260 tort claims and 32 207 PIRs from
fiscal years 1993–2000. Tort claims and PIRs were considered to be related if the recorded dates of
incident were within 1 month of each other. Descriptive statistics, odds ratios, and two sample t tests with
unequal variances were used to determine the relationship between PIRs and tort claims.
Results: 4.15% of claims had a related PIR. Claim payment (either settlement or judgment for plaintiff) was
more likely when associated with a PIR (OR 3.62; 95% CI 2.87 to 4.60). Payment was most likely for
medication errors (OR 8.37; 95% CI 2.05 to 73.25) and least likely for suicides (OR 0.25; 95% CI 0.11 to
0.55).
Conclusions: Although few tort claims had a related PIR, if a PIR was present the tort claim was more likely
to result in a payment; moreover, the payment was likely to be higher. Underreporting of patient incidents
that developed into tort claims was evident. Our findings suggest that, in the Veterans Health
Administration, there is a higher propensity to both report and settle PIRs with bad outcomes.

A
lthough the true prevalence and incidence of adverse
events associated with health care remains unknown,
estimates in the United States and internationally

suggest the magnitude of this problem is substantial and
represents a grave danger to the safety of patients treated at
all levels of the healthcare system. In 1999 the Institute of
Medicine report ‘‘To Err Is Human’’ estimated that ‘‘more
than 1 million preventable adverse events occur each year in
the United States, of which 44 000 to 98 000 are fatal’’.1 2

Although these numbers have been challenged in the
literature,3–5 some agree that these numbers represent the
lower bound or the ‘‘tip of the iceberg’’.4 6 If the estimates of
adverse events were not alarming enough, the estimated
numbers of close calls could total as many as 4 million,2 or
higher.7–10

Researchers have used a variety of data sources to describe
and analyze adverse events within the general population
and the Veterans Health Administration.6 11–35 Data sources
have included surveys, healthcare providers’ reports, direct
observation, medical records or charts, incident reports,
malpractice claims, tort claims, risk management files, and
specific quality improvement and quality assurance files from
specialties within unique settings.11–13 15–36 To improve patient
safety by reducing adverse events, the accuracy of these data
sources are extremely important since they may serve as a
tool for assessing risk exposure and improve patient safety.
But ‘‘underreporting of adverse events is estimated to range
from 50% to 90% annually’’,7 suggesting that these data
sources are highly inaccurate in assessing risk exposure.7 37

Reasons for underreporting are multifaceted; they are based
on whether a reporting system is voluntary or mandatory,
confidential and/or anonymous, and if it implies a culture of
blame (that is, the personal approach) or a culture of patient
safety (that is, the systems approach).1 2 38–48 Reporting of
adverse events has many barriers that exist no matter whose

perspective is taken—be it the patient, the risk managers, the
organization, the legal world, or the government.7 37 49–53

We wanted to learn about the relationship between
reporting adverse events and tort claims. Our rationale was
that adverse events with tort claims—particularly those
resulting in settlement or payment—would be highly
reported. We therefore looked at the patient incident
reporting system and tort claims within the Veterans
Health Administration between the fiscal years 1993 and
2000. The patient incident reporting system was established
to obtain comprehensive data on adverse events that affect
patients and to act as a harbinger for risk management.
During the period of time under investigation, the patient
incident reporting system was mandatory as described in the
literature14 34 and ‘‘require[d] each VA [Veterans Affairs]
medical center to report and investigate categories of
incidents … [therefore making] a move from a case-by-case
evaluation to an epidemiologic evaluation of the rate of
incidents’’.34 Since it was required, one might hypothesize
that the mandatory patient incident reporting system should
encompass 100% of the adverse events associated with tort
claims that occurred in the Veterans Health Administration
over the defined time period; however, it is acknowledged
that, in the final analysis, with a self-reporting system all
reporting is voluntary.54 It should also be noted that the
system that we evaluate here preceded the reporting system
currently used to guide patient safety root cause analyses and
action plans.55

The main objective of this paper was to gain an under-
standing of the thoroughness of reporting of adverse events
in a mandatory reporting system. We accomplished this by
examining the relationship between tort claims outcomes
and patient incident reports and by comparing the character-
istics of patient incident reports for those with and those
without tort claims.
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METHODS
Data and variables
Two datasets were used to analyze the relationship between
tort claims and patient incident reports (PIRs). The primary
sources of data consisted of a unique identifier dataset, a tort
claim dataset, and a PIR dataset. The unique identifier
dataset contains 10 793 social security number-record num-
ber matches. The tort claim dataset has previously been
described and extensively analyzed.15 Although this dataset
consists of 11 066 tort claims closed between 1 October 1988
and 30 September 2000, we limited our analysis to the fiscal
years 1993–2000 (N=8260) so that tort claims would exactly
overlap the patient incident reports. A claim settled was a
settlement that was reached before the claimant filed a
lawsuit. A denied claim was a claim found not to be deemed
substantive by local or regional counsel. A suit dismissed was
a claim that proceeded to federal court and was dismissed.
Suit defendant was a claim that developed into a lawsuit
and was resolved in favour of the Veterans Health
Administration. Suit plaintiff was a claim that proceeded to
trail and was found in favour of the plaintiff. A suit settled
was a claim that developed into a lawsuit but was than
settled out of court. The tort claim process in the Veterans
Health Administration is detailed in box 1. The variables
within this tort claim dataset are: a record number, four
different dates (the date of the incident, of filing the claim,
and both the date and the fiscal year of closing the claim), the
location of the incident, the outcome of the claim, and the
amount paid, if any. Tort claim outcomes were classified as:
claim settled, denied, suit dismissed, suit defendant, suit
plaintiff, and suit settled.15 Tort claim payment is defined as a
claim resulting in a settlement or in judgment for the
plaintiff.
The patient incident report (PIRs) dataset encompasses

33 286 PIRs obtained from the Veterans Health
Administration’s patient incident reporting system. Our
analysis is limited to 32 207 patient incident reports that
occurred between the fiscal years 1993–2000 since the patient
incident reporting system became mandatory in 1993. This
dataset provides seven pieces of information: a social security
number, the type of incident, the date of the incident, the

action the medical center took following the incident, the
station number where the PIR was completed, its status, and
the severity level of the incident. The status of the PIR is
defined as: closed, open, or deleted. The severity level of the
incident was reported as: death, major injury (requiring
medical intervention or resulting in loss of function), minor
injury (not requiring medical intervention or resulting in loss
of function), or no injury or disability.
To ensure the highest levels of confidentiality and to

comply with the requirements and regulations of both the
Health Insurance Portability and Accountability Act (HIPAA)
and the Veterans Health Administration regarding research
using health data containing identifying information, we
removed all unique identifiers once the final dataset was
developed. Institutional review board approval was obtained
from the Veterans Administration in White River Junction,
Vermont and Dartmouth Medical School, Hanover, New
Hampshire.

Final dataset and variables
Social security numbers were used to merge datasets and
records that included both a tort claim and a PIR were
classified into three categories. Related incidents are those
where recorded dates of the incident from both the tort claim
and the PIR were within 1 month of each other. Non-related
incidents had recorded days of incidents that were not within
1 month of each other. A PIR-tort claim match was classified
as not sure if the date of the incident was present in the PIR
but was not in the tort claim. Where duplicate PIRs were
found, we assigned only one to the tort claim with the closest
date of incident.

Analysis of data
Most of the descriptive statistics were obtained using
tabulations for categorical variables and summations for
continuous variables performed in STATA version 7.0.
Microsoft Excel was used to calculate total payments for
both all and within claim outcome categories and to perform
simple percentages.
The characteristics of patient incident reports were

summarized by dividing patient incident reports into two
groups: those with and those without tort claims. Crude odds
ratios and their 95% confidence intervals were calculated for
tort claims outcome, tort claim payment, and tort claim
payment as a function of having a patient incident report for
a specific type of incident. To calculate the odds ratios and
95% confidence intervals for tort claims outcomes, they were
split into three categories: claim settled, denied, or resulted in
a lawsuit (fig 1). High frequency incidents are those with
more than 400 patient incident reports.
To perform two sample t tests with unequal variances, we

conducted log transformations on claim payments from both
the original tort claim dataset and the final dataset to
normalize their distributions since they were both right
skewed. Log transformations and the two sample t tests with
unequal variances were performed using STATA version 7.0,
but we present mean (5th and 95th percentiles) for dollar
payments, and also present the log transformed data where
comparisons were made for the calculation of the 95%
confidence intervals around the mean difference.
For non-related matches the time period between the dates

of incidents listed in the PIR and tort claim was analyzed
based on the hypothesis that veterans would be more likely to
file a tort claim to express their dissatisfaction.

RESULTS
A summary of the tort claims made in fiscal years 1993–2000
is shown in fig 1. From the original tort claim dataset there
were 8260 tort claims (mean payment $140 065). Once the

Box 1 Tort claim process in the Veterans Health
Administration

The procedure for processing tort claims in the Veterans
Health Administration falls under the Federal Tort Claims Act,
defined under 28 USC 112671–2680 as documented
elsewhere.15 The procedure applies to claims made against
employees of federal agencies acting within the scope of
employment.58 Federal liability does not include prejudgment
interest or punitive damages unless death was caused by the
action being litigated. The specifics of the process of which
the Veterans Health Administration considers, ascertains,
adjusts, determines, compromises, and settles claims asserted
under the Act are described in 38 CFR 1114.600–14.605
and 28 CFR 1114.1–14.11. This process is different from the
process by which a plaintiff would pursue a malpractice
claim in the private sector.
In general, under the Act, administrators and legal counsel

attempt to resolve claims through alternative dispute resolu-
tion at the lowest possible level in the agency. Based on a
case’s preliminary facts such as evidence of the defendant’s
responsibility and the claimant’s injuries, the claim can be
denied, awarded, or settled. If the claim is denied or cannot
be settled, the claimant can request permission to sue in
federal court.
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merging of these datasets was completed, 575 numerical tort
claim-PIR matches emerged (mean payment $145 312). Of
the 575 numerical matches, 59.7% were related claims (343/
575), 29.7% were non-related claims (171/575), and 3.0%
were matches classified as not sure (17/575). Of the 343
related matches, the majority of tort claims were settled
claims (43.4%) while the remaining proportion of tort claims
was roughly divided between being denied (29.5%) and those
that resulted in a lawsuit (27.1%). There were 229 tort claims
payments among the related matches (mean payment
$152 239) representing 8.2% of all tort claims payments
and 2.7% of all tort claims. These related tort claims
payments consisted of 149 settled claims (mean payment
$89 792), 77 lawsuits ending in settlements (mean payment
$254 924), and three payments awarded to the plaintiff
(mean payment $618 170).
The characteristics of the PIRs are summarized in table 1.

Among the related PIR-tort claim matches, 368 types of
incidents and level of severity were recorded amounting to
1.1% of all PIRs filed. Of all the 31 839 PIRs that did not have
a tort claim, 37% (N=11 781) involved incidents resulting in

major severity while 16% (N=5089) involved deaths. In
contrast, among the related 368 matching PIRs, 52.2%
(N=192) of incidents resulted in major severity and 38.3%
(N=141) resulted in death. For the eight high frequency
incidents, the percentage of torts with related PIRs versus
PIRs without tort claims ranged from 0.09% for suicide
attempts to 2.59% for injuries not otherwise listed. Over the
8 years of the study (1993–2000) we found no trends in the
number of patient incidents reported (fig 2).
The point estimates of the odds ratios and their 95%

confidence intervals for the relationship between PIRs and
tort claim characteristics are shown in fig 3. Tort claims were
most likely to be settled when a related PIR was present (OR
2.71; 95% CI 2.16 to 3.40), slightly more likely to have
developed into a lawsuit (OR 1.42; 95% CI 1.10 to 1.82), and
least likely for those denied (OR 0.31; 95% CI 0.24 to 0.40).
When a matching PIR was present, tort claim payments were
much more likely (OR 3.62; 95% CI 2.87 to 4.60). Tort claim
payments were more likely for medication errors (OR 8.37;
95% CI 2.06 to 73.25) and least likely for suicides (OR 0.25;
95% CI 0.11 to 0.55). Furthermore, tort claim payments were
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Figure 1 Summary of tort claims outcomes for fiscal years 1993–2000. N signifies the number of claims within a category or the percentage of
related claims (N=343). Dollar figures signify total settlements or awards with a category. Mean = mean payment per award or settlement within a
category.
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100% (5/5) among transfusion errors (a low frequency type of
incident) that had a related PIR.
The t test results are shown in table 2. There were

significant differences between the log transformed mean
payments in the final dataset and the tort claim dataset for all
claims ($152 239 v $140 065; p,0.001), for claims settled
($89 792 v $85 682; p,0.001), and for suits settled ($254 924
v $206 107; p=0.047), and were substantially higher, but not
statistically significant so, for payments resulting from
lawsuit judgments in favor of the plaintiff ($618 170 v
$480 802; p=0.35). Analysis of the payments with 5th and
95th percentiles shows the large variation in payments made
for adverse events.
The mean time period for all non-related matches

(N=171) was 421 days and the median was 177 days. 115
(67.3%) had negative time periods, indicating that the date of
the incident listed in the PIR followed the tort claim listed
date of incident.

DISCUSSION
Ours is the first study to examine the relationship between a
mandatory patient incident reporting system and tort claims
within a US healthcare system that provides comprehensive
care throughout the nation. While only very few tort claims
had a related PIR, if a PIR was present the tort claim was
more likely to result in a payment and the payment was likely
to be higher.
Our primary finding that only 4.15% of tort claims were

reported in the patient incident reporting system is consistent

with large scale underreporting of adverse events. Although
underuse of incident reporting systems has been documented
elsewhere,18 56 our finding within a mandatory reporting
system suggests that all reporting systems—even the
mandatory ones—are voluntary. Our finding suggests that
administrators who expect that they will increase the quality
or volume of data collection by making an adverse event
reporting system mandatory may be mistaken. Other
methods to enhance the quality and volume of adverse event
reporting such as confidentiality or anonymity may be more
effective.
Despite the incompleteness of reporting, we found evi-

dence that reports of adverse events are associated with
increased likelihood of tort claims, increased likelihood of
tort claim payment, and higher tort claim payments. This
suggests that the data collected within adverse event
reporting systems may not be representative of all adverse
events: they may be inherently biased towards the collection
of events that have the worst outcomes. There are several
possible explanations for this bias; events with the worst
outcomes may stimulate reporting activities or be harder to
justify not having been reported. Regardless of the reasons,
our findings suggest that use of an adverse events reporting
system for risk management may be limited and may
overstate risks.

Limitations of the study
Our study has several limitations. Firstly, we used existing
datasets that were incomplete. Although this was a limita-
tion, these datasets are the same as those used by risk
managers and the Veterans Health Administration to assess
their risk exposure in addition to other systems such as root
cause analyses. Because of the retrospective nature of the
study, hindsight bias and implicit judgments might have
limited our findings. According to other studies, these two
limitations will, at best, produce a lower estimate of the
prevalence of adverse events.4 6 36

Secondly, the period of time may have been too short for
some of the incidents to develop into a settled tort claim. As
previously reported, a time lag exists between when a tort
claim is filed and its resolution. Within the Veterans Health
Administration claims that were denied or settled were
resolved, on average, in just over a year, whereas those that
went to court took about twice as long to resolve.15 We
witnessed a similar time lag in this analysis.
Thirdly, and most important, because our study was

conducted within the Veterans Health Administration, these
results may not be generalizable to the general population.
The Veterans Health Administration differs from the general
population in significant ways. It serves mainly men who are

Table 1 Characteristics of patient incident reports (PIRs)

Type of incident

Those with tort claim Those without tort claim

N
Major
severity (%) Deaths (%) N

Major
severity (%) Deaths (%)

Injuries not otherwise listed 92 93.5 5.4 3547 77.5 3.3
Deaths 87 0 96.6 (3.4%

missing)
3715 0 86.8 (13.2%

missing)
Falls 69 92.8 5.8 8622 68.3 2.2
Suicides 33 0 97 (3% missing) 1669 0 84.2 (15.8%

missing)
Medication errors 33 72.7 21.2 1605 48.7 3.2
Patient abuse 23 13.04 0 4560 2 0.07
Missing patients 7 0 85.7 491 20.4 4.9
Suicide attempts 5 60 0 5736 31.5 0.02
Other 19 63.2 15.8 1894 19.1 3.9
Total 368 52.8 38.3 31839 37.0 16.0
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Figure 2 Summary of date of incident of patient incident reports by
fiscal year.
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more socioeconomically disadvantaged,15 may have fewer
options of switching providers,57 and may be less willing to
sue and/or more willing to accept lower payments.13 15 16

Implications of the findings
Despite these limitations, our findings suggest that research-
ers and administrators should be cautious in their analyses of
adverse event reporting systems. While efforts to improve
reporting of adverse events may be enhanced by removing
some of the barriers to reporting, establishment of a
mandatory system will not achieve complete reporting. Any

reporting system is voluntary and is dependent on the
reporter to complete the report. Efforts to improve reporting
should therefore focus on addressing vulnerabilities of the
system that thwart reporting. We found evidence that there is
a bias toward reporting adverse events with the worst
outcomes—a bias that may overstate risk exposure.
However, within a systems based culture of safety, reporting
systems may become more effective at detecting adverse
events and allowing risk management and quality
improvement efforts to be conducted in a more cost effective
manner.
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Figure 3 Odds ratios (OR) with 95% confidence intervals (CIs) for relationship between patient incident reports (PIRs) and characteristics of tort claims.
�Settled = tort claims settlements before developing into a lawsuit. `Tort claim payment = payment made either in a settlement or in favor of the
plaintiff.

Table 2 Results of two sample t tests with unequal variances

N Mean payment (5th, 95th percentiles)
Log normal mean difference
(95% CI)* p value�

All tort payments
Related torts 229 $152 239 ($4000, $500 000) 0.5423 (0.2545, 0.8301) ,0.001`
All torts 3052 $140 065 ($500, $500 000)
Mean difference $12 174

Claims settled
Related torts 149 $89 792 ($4000, $317 500) 0.4370 (0.2248, 0.6492) ,0.001`
All torts 1895 $85 682 ($1308, $270 000)
Mean difference $4110

Suits settled
Related torts 77 $254 924 ($0, $750 000) 0.7592 (0.0093, 1.509) 0.047`
All torts 1060 $206 107 ($0, $750 000)
Mean difference $48 818

Suits for plaintiff
Related torts 3 $618 170 ($67 376, $1 677 135) 2.109 (21.570, 5.787) 0.35
All torts 97 $480 802 ($0, $2 728 524)
Mean difference $137 368

*Log transformed mean difference and 95% confidence intervals. �A two tailed p value of ,0.05 was considered statistically significant. `Statistically significant.

Relationship between tort claims and patient incident reports in the VHA 121

www.qshc.com

http://qshc.bmj.com


Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .

J M Schmidek, Field Office of VA’s National Center for Patient Safety,
White River Junction, VT; Veterans Health Administration; The Center for
the Evaluative Clinical Sciences, Dartmouth Medical School, Hanover,
NH, USA
W B Weeks, VA National Quality Scholars Fellowship Program; Field
Office of VA’s National Center for Patient Safety; Director, Veterans
Rural Health Initiative, White River Junction, VT; Veterans Health
Administration; Departments of Psychiatry and of Community and
Family Medicine, Dartmouth Medical School, Hanover, NH, USA

This work was supported by the Veterans Health Administration’s
National Center for Patient Safety. The views expressed in this paper do
not necessarily represent the views of the Department of Veterans Affairs
or of the United States government.

Mr Schmidek does not have any potential conflicts of interest. Dr Weeks
has a conflict of interest as he is an employee of the Veterans Health
Administration which is the subject matter of this paper.

REFERENCES
1 Kohn LT, Corrigan JM, Donaldson MS, eds. To err is human: building a safer

health system. Washington, DC: National Academy Press, 2000.
2 Leape LL. Reporting of adverse events. N Engl J Med 2002;347:1633–8.
3 McDonald CJ, Weiner M, Hui SL. Deaths due to medical errors are

exaggerated in Institute of Medicine report. JAMA 2000;284:93–5.
4 Leape LL. Institute of Medicine medical error figures are not exaggerated.

JAMA 2000;284:95–7.
5 Sox Jr HC, Woloshin S. How many deaths are due to medical error? Getting

the number right. Eff Clin Pract 2000;3:277–83.
6 Weingart SN, Wilson RM, Gibberd RW, et al. Epidemiology of medical error.

BMJ 2000;320:774–7.
7 Barach P, Small SD. Reporting and preventing medical mishaps: lessons from

non-medical near miss reporting systems. BMJ 2000;320:759–63.
8 March JG, Sproull LS, Tamuz M. Learning from samples of one or fewer.

Organ Sci 1991;2:1–3.
9 Battles JB, Kaplan HS, Van der Schaff TW, et al. The attributes of medical

event reporting systems. Arch Pathol Lab Med 1998;122:132–8.
10 Petersen LA, Orav JA, Teich JM, et al. Using a computerized sign-out

program to improve continuity of inpatient care and prevent adverse events. Jt
Comm J Qual Improv 1998;24:77–87.

11 Leape LL, Woods DD, Hatlie MJ, et al. Promoting patient safety by preventing
medical error. JAMA 1998;280:1444–7.

12 Graf J. Do you know the frequency of errors in your intensive care unit? Crit
Care Med 2003;31:1277–8.

13 Kraman SS, Hamm G. Risk management: extreme honesty may be the best
policy. Ann Intern Med 1999;131:963–7.

14 Weeks WB, Bagian JP. Developing a culture of safety in the Veterans Health
Administration. Eff Clin Pract 2000;6:270–6.

15 Weeks WB, Foster T, Wallace AE, et al. Tort claim analysis in the Veterans
Health Administration for quality improvement. J Law Med Ethics
2001;29:335–45.

16 Burstin HR, Johnson WG, Lipsitz SR, et al. Do the poor sue more? A case-
control study of malpractice claims and socioeconomic status. JAMA
1993;270:1697–701.

17 Localio AR, Lawthers AG, Brennan TA, et al. Relation between malpractice
claims and adverse events due to negligence: results of the Harvard Medical
Practice Study III. N Engl J Med 1991;325:245–51.

18 O’Neil AC, Petersen LA, Cook F, et al. Physician reporting compared with
medical-record review to identify adverse medical events. Ann Intern Med
1993;119:370–6.

19 Flynn EA, Barker KN, Pepper GA, et al. Comparison of methods for detecting
medication errors in 36 hospitals and skilled-nursing facilities. Am J Health-
Syst Pharm 2002;59:436–46.

20 Beckmann U, Bohringer C, Carless R, et al. Evaluation of two methods for
quality improvement in intensive care: facilitated incident monitoring and
retrospective medical chart review. Crit Care Med 2003;31:1006–11.

21 Davis P, Lay-Yee R, Scott A, et al. Acknowledgement of ‘‘no fault’’ medical
injury: review of patients’ hospital records in New Zealand. BMJ
2003;326:79–80.

22 Thomas EJ, Brennan TA. Incidence and types of preventable adverse events in
elderly patients: population based review of medical records. BMJ
2000;320:741–4.

23 Gawande AA, Studdert DM, Orav EJ, et al. Risk factors for retained
instruments and sponges after surgery. N Engl J Med 2003;348:229–35.

24 Brennan TA, Sox CM, Burstin HR. Relation between negligent adverse events
and the outcomes of medical-malpractice litigation. N Engl J Med
1996;335:1963–7.

25 Kauhal R, Bates DW, Landrigan C, et al. Medication errors and adverse drug
events in pediatric inpatients. JAMA 2001;285:2114–20.

26 Bates DW, Cullen DJ, Laird N, et al. Incidence of adverse drug events and
potential adverse drug events: Implications for prevention. JAMA
1995;274:29–34.

27 Resnic FS, Noerdlinger MA. Occupational exposure among medical students
and house staff at a New York City medical center. Arch Intern Med
1995;155:75–80.

28 Williamson LM, Lowe S, Love EM, et al. Serious hazards of transfusion (SHOT)
initiative: analysis of the first two annual reports. BMJ 1999;319:16–9.

29 Forster AJ, Murff HJ, Peterson JF, et al. The incidence and severity of adverse
events affecting patients after discharge from the hospital. Ann Intern Med
2003;138:161–7.

30 Gerberding JL. Hospital-onset infections: a patient safety issue. Ann Intern
Med 2002;137:665–70.

31 Sexton JB, Thomas EJ, Helmrich RL. Error, stress, and teamwork in medicine
and aviation: cross sectional surveys. BMJ 2000;320:745–9.

32 Espinosa JA, Nolan TW. Reducing errors made by emergency physicians in
interpreting radiographs: longitudinal study. BMJ 2000;320:737–40.

33 Rothschild JM, Federico FA, Gandhi TK, et al. Analysis of medication-related
malpractice claims: causes, preventability, and costs. Arch Intern Med
2002;162:2414–20.

34 Halpern J. The measurement of quality of care in the Veterans Health
Administration. Med Care 1996;34(3 Suppl):MS55–68.

35 Barker KN, Flynn EA, Pepper GA. Observation method of detecting
medication errors. Am J Health-Syst Pharm 2002;59:2314–6.

36 Thomas EJ, Petersen LA. Measuring errors and adverse events in health care.
J Gen Intern Med 2003;18:61–7.

37 Reinertsen JL. Let’s talk about error: leaders should take responsibility for
mistakes. BMJ 2000;320:730.

38 Cohen MR. Why error reporting systems should be voluntary: they provide
better information for reducing errors. BMJ 2000;320:728–9.

39 Runciman B, Merry A, McCall Smith A. Improving patients’ safety by
gathering information: anonymous reporting has an important role. BMJ
2001;323:298.

40 Reason J. Human error: models and management. BMJ 2000;320:768–70.
41 Leape L, Epstein AM, Hamel MB. A series on patient safety. N Engl J Med

2002;347:1272–4.
42 Leape LL, Berwick DM. Safe health care: are we up to it? We have to be. BMJ

2000;320:725–6.
43 Bates DW, Gawande AA. Error in medicine: what have we learned? Ann

Intern Med 2000;132:763–7.
44 Helmreich RL. On error management: lessons from aviation. BMJ

2000;320:781–5.
45 Vincent C, Taylor-Adams S, Chapman EJ, et al. How to investigate and

analyse clinical incidents: Clinical Risk Unit and Association of Litigation and
Risk Management protocol. BMJ 2000;320:777–81.

46 Amoore J, Ingram P. Learning from adverse incidents involving medical
devices. BMJ 2002;325:272–5.

47 Leape LL, Bates DW, Cullen DJ, et al. Systems analysis of adverse drug events.
JAMA 1995;274:35–43.

48 Barach P, Small SD. How the NHS can improve safety and learning: by
learning lessons from near misses. BMJ 2000;320:1683–4.

49 Vincent C. Understanding and responding to adverse events. N Engl J Med
2003;348:1051–6.

50 O’Leary DS. Accreditation’s role in reducing medical errors: accreditors can
provide some leadership, but they can’t do it on their own. BMJ
2000;320:727–8.

51 Feinstein AR. System, supervision, standards, and the ‘epidemic’ of negligent
medical errors. Arch Intern Med 1997;157:1285–9.

52 Wilson T, Pringle M, Sheikh A. Promoting patient safety in primary care:
research, action, and leadership are required. BMJ 2001;323:583–4.

53 Weeks WB, Bagian JB. Making the business case for patient safety. Jt
Comm J Qual Improv 2003;29:51–4.

54 Billings C. Appendix B: Incident reporting systems in medicine and experience
with the aviation safety reporting system. Available from National Patient
Safety Foundation at www.npsf.org/exec/billings.html (accessed 21 January
2004).

55 Bagian JB, Gosbee J, Lee CZ, et al. The Veterans Affairs root cause analysis
system in action. Jt Comm J Qual Improv 2002;28:531–45.

56 Cullen DJ, Bates DW, Small SD, et al. The incident reporting system does not
detect adverse drug events: a problem for quality improvement. Jt
Comm J Qual Improv 1995;21:541–8.

57 Kachalia A, Shojania KG, Hofer TP, et al. Does full disclosure of medical
errors affect malpractice liability? The jury is still out. Jt Comm J Qual Improv
2003;29:503–11.

58 USCA. 112671–2690 (West 1994 and Supp 2001).

Key messages

N Even with mandatory adverse event reporting systems,
adverse events are likely to be underreported.

N Even so, we found evidence that reports of adverse
events are associated with increased likelihood of tort
claims, increased likelihood of tort claim payment, and
higher tort claims payments.

N It is possible that mandatory reporting systems are
more likely to collect data on adverse events with the
worst outcomes, so efforts to use mandatory reporting
systems as risk management tools may overstate risk
exposure.

122 Schmidek, Weeks

www.qshc.com

http://qshc.bmj.com

