Disclosure of Medical Errors
What Factors Influence How Patients Respond?
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BACKGROUND: Disclosure of medical errors is encouraged, but research on how patients respond to specific practices is limited.
OBJECTIVE: This study sought to determine whether full disclosure,
an existing positive physician-patient relationship, an offer to waive
associated costs, and the severity of the clinical outcome influenced
patients’ responses to medical errors.
PARTICIPANTS: Four hundred and seven health plan members participated in a randomized experiment in which they viewed video depictions of medical error and disclosure.
DESIGN: Subjects were randomly assigned to experimental condition.
Conditions varied in type of medication error, level of disclosure, reference to a prior positive physician-patient relationship, an offer to waive
costs, and clinical outcome.
MEASURES: Self-reported likelihood of changing physicians and of
seeking legal advice; satisfaction, trust, and emotional response.
RESULTS: Nondisclosure increased the likelihood of changing physicians, and reduced satisfaction and trust in both error conditions.
Nondisclosure increased the likelihood of seeking legal advice and
was associated with a more negative emotional response in the missed
allergy error condition, but did not have a statistically significant impact on seeking legal advice or emotional response in the monitoring
error condition. Neither the existence of a positive relationship nor an
offer to waive costs had a statistically significant impact.
CONCLUSIONS: This study provides evidence that full disclosure is
likely to have a positive effect or no effect on how patients respond to
medical errors. The clinical outcome also influences patients’ responses. The impact of an existing positive physician-patient relationship, or of waiving costs associated with the error remains uncertain.
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I

t is well established that medical errors occur at alarmingly
high rates.1 Patients and the public strongly favor disclosure of medical errors,2–6 but physicians often do not disclose.3,7–10 Physicians’ concerns about damage to the
physician-patient relationship and about legal risk are 2 major barriers to full disclosure. While experts have suggested
that full disclosure is both ethically correct and likely to result
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in better outcomes for physicians and patients,11–25 there has
been limited empirical research into the specific factors that
influence patients’ responses. Recent findings suggest that patients are likely to respond favorably to full disclosure, with full
disclosure associated with lower likelihood of changing physicians, higher satisfaction, greater trust, a more positive emotional response, and less support for sanctions against the
physician.2,26 The purpose of the present study was to further
examine the factors that influence patients’ responses to errors. Specifically, we sought to examine the impact of 4 factors:
a positive physician-patient relationship before the occurrence
of the error, the clinical outcome of the error, the level of disclosure following the error, and an offer to waive costs associated with the error. We measured 5 patient responses:
likelihood of changing physicians, likelihood of seeking legal
advice, satisfaction, trust, and emotional response. We used a
randomized experimental design, and recruited study subjects
to view videos of simulated physician-patient encounters, and
to report their responses as if they were the patient or family
member involved.

METHODS
Study Subjects
Four hundred and seven members of a large New England–
based health maintenance organization were recruited. Letters
of invitation were sent to 7,600 members, randomly sampled
from a master list of all members age 21–85 years
(N =128,615). Letters described the study as focusing on doctor-patient communication about medical errors, stressed that
participation was voluntary, and offered a $25 incentive. Subjects were randomly assigned to experimental condition upon
arrival at the study session. Each subject viewed the video and
completed the questionnaire alone.

Experimental Conditions
Sixteen versions of the video were produced. The vignette/dialogue combinations comprising each condition are summarized in Figure 1. Two different medication errors were used:
inadequate monitoring of antiepileptic medication and prescribing a penicillin-type antibiotic in the presence of a documented penicillin allergy. For each of these errors, the clinical
outcome of the error was varied (life-threatening outcome vs
less serious outcome), as was the level of physician disclosure
about the error (nondisclosure, with limited information and
avoidance of responsibility vs full disclosure, with high inforManuscript received July 28, 2005
Initial editorial decision November 7, 2005
Final acceptance February 21, 2006
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FIGURE 1. Description of study conditions.

mation, an explicit acknowledgement of responsibility, and a
promise to prevent recurrences). Within the inadequate monitoring error situation, a prior positive relationship was conveyed through additional background information presented

in text and voiceover indicating that the physician was pleasant, responded promptly to questions, was knowledgeable
about the patient, and was well-liked by the patient. The alternative contained no reference to prior interactions with the
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physician. Within the missed allergy error, an offer to waive
costs condition was simulated by the physician informing the
patient that she had arranged for patient-incurred costs associated with the error, such as co-payments for visits or medications, to be ‘‘taken care of.’’ The alternative contained no
reference to costs.
The description of the error and clinical outcome was presented in text with voiceover. The physician–patient dialogues
were enacted. The actors were the same for all versions; where
the dialogue was the same across conditions, the same footage
was used. Each subject viewed 1 version of the video; assignment was randomized.

Dependent Measures
Subjects were instructed to imagine themselves in the place of
the patient or family member in the video when responding.
Three items assessed whether the vignettes were effective in
communicating as intended; specifically whether subjects perceived that an error had been made, whether the physician
was perceived as responsible, and whether the error was perceived as preventable. Five response options were provided:
Strongly Disagree, Disagree, Agree, Strongly Agree, and Don’t
Know.
Subjects responded whether they would change physicians or seek legal advice. For the analysis, responses were
dichotomized, with Agree/Strongly Agree responses compared
with Strongly Disagree/Disagree/Don’t Know. Patient satisfaction was assessed using 5 items drawn from an established
scale.27 Trust was assessed using 8 items drawn from the
Trust in Physician Scale,28 plus a supplemental item (‘‘This
doctor seemed to be withholding important information’’). Satisfaction and trust items were modified to refer to the vignette,
rather than a real encounter. Emotional response was computed as the mean across 5 semantic differential items drawn
from a prior study2; higher scores indicated a more positive
emotional response.

Background and Demographic Items
Final items queried personal experience with medical error or
injury, history of having filed a complaint or malpractice suit
against a doctor or other health care provider, experience
working in health care, relationship with current or most recent provider, gender, education, age, and race/ethnicity.

ANALYSIS
Responses to the missed allergy error and the monitoring error
were analyzed separately. Logistic regression was used to evaluate associations between the 4 design variables (existence of
a positive prior relationship, severity of clinical outcome, level
of disclosure, and an offer to waive costs) and the dichotomously coded dependent variables (likelihood of changing
physicians and likelihood of seeking legal advice). Odds ratios
(OR) and 95% confidence intervals (CIs) were estimated. Linear
regression was used to evaluate the association between the
design variables and the dependent variables patient satisfaction, trust, and emotional response. Linear regression coefficients and 95% CIs were estimated. For each dependent
variable, a series of regression analyses were conducted. In
order to determine which covariates should be included in the
final models, we first evaluated models which adjusted for age,
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gender, education, race/ethnicity, experience working in
health care, current relationship with provider, personal experience with errors and personal suffering, in addition to the
design variables. Final models included the design variables
and all covariates found to be statistically significant in at least
one analysis (using the criterion of Po.05). Results reported in
Tables 2 and 3 are from these adjusted final models. Model
based means and percentages were estimated by setting other
variables in the model to their mean values. Interactions were
evaluated by analyzing models that included the design variables and all possible 2-way interactions; models including the
design variables and all possible 3-way interactions were also
analyzed. Significant interactions are reported (using the criterion of Po.05). Statistical analyses were performed using
Stata software, version 8 (Stata Corporation, College Station,
TX) and SPSS software, version 11.5 (SPSS, Inc., Chicago, IL).
The study protocol was approved by the Institutional Review Boards of the participating health plan and the University
of Massachusetts Medical School.

RESULTS
Random assignment resulted in groups balanced in terms of
age, gender, education, personal experience with errors, personal suffering because of errors, and experience working in
health care. Randomization did not result in groups balanced
with regard to race/ethnicity; however, all analyses included
race/ethnicity to control for this.
Table 1 presents subjects’ characteristics. Women were
overrepresented in the sample (63.7% compared with 52.5% of
the population from which our sample was drawn). The majority of subjects self-identified as white (92.6%), consistent
with the U.S. census statistics for this area, where 89.6% of
respondents self-identified as white (29); 34.7% of study subjects age 25 or older reported a 4-year college degree or higher,
compared with 27% of census respondents age 25 or older.29
Almost one quarter of study subjects (22.7%) reported ever
having worked in health care; 44.7% reported personal experience of a medical error in their own treatment or in the treatment of a close family member; 20.7% reported having
personally suffered an injury or harm as the result of a medical error. Very few (0.5%) had ever filed a claim or lawsuit
against a physician or other health care provider; 8.1% reported having filed a complaint against a provider. Most subjects
(71.2%) reported an excellent or very good relationship with
their provider.

Validation of Error Vignettes
The majority of subjects in all conditions agreed the doctor had
made an error (96.0%), that the doctor was at fault (93.7%),
and that the incident could have been prevented (95.3%).

Multivariate Results
Results of the logistic regression analyses predicting intent to
change physicians and intent to seek legal advice are presented in Table 2. Odds ratios are adjusted for relationship with
current provider, gender, race/ethnicity, and age. The top portion of the table contains results for the missed allergy error
conditions, the bottom portion contains results for the monitoring error conditions.
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Table 1. Characteristics of Subjects
Characteristic
Age
21 to 24
25 to 34
35 to 44
45 to 54
55 to 64
65 to 74
75 or older
Missing data
Sex
Men
Women
Missing data
Race/ethnicity
American Indian or Alaska Native
Asian
Black or African American
Hispanic or Latino
White
Other
Multi-racial
Missing data
Education
Eighth grade or less
Some high school
High school graduate or GED
Some college or 2 y degree
4 y college graduate
44 y college graduate
Missing data

n

%

10
34
59
87
91
81
43
2

2.5
8.4
14.5
21.4
22.4
19.9
10.6
0.5

147
258
2

36.3
63.7
0.5

3
2
6
7
377
7
1
4

0.7
0.5
1.5
1.7
92.6
1.7
0.2
1.0

3
19
92
149
65
77
2

0.7
4.7
22.6
36.6
16.0
18.9
0.5

Considering first intent to change physicians, the results
in Table 2 indicate that for both error conditions, subjects were
more likely to change physicians when the physician failed to
fully disclose, and when the outcome of the error was life
threatening. The ORs associated with offering to waive costs
and a prior positive relationship for changing physicians were
not statistically significant. However for the missed allergy error, there was a statistically significant interaction between the
clinical outcome of the error and offering to waive costs. When

the outcome was serious and the physician offered to waive
costs, subjects were more likely to report that they would
change physicians. When the physician did not mention costs,
12% of subjects would change physicians; when she did offer
to waive costs, this increased to 32.7% (OR =0.23, 95% CI:
0.06,0.92, P =.04).
Considering intent to seek legal advice, nondisclosure resulted in an increased likelihood of seeking legal advice in the
missed allergy error condition, but did not have a statistically
significant impact on seeking legal advice in the monitoring
error condition. The ORs for offering to waive costs and for a
prior positive relationship were not statistically significant. For
both error conditions, subjects were more likely to report that
they would seek legal advice when the outcome of the error was
life threatening.
Results of the linear regression analyses predicting satisfaction, trust, and emotional response are presented in Table
3. Again, the top portion of the table contains results for the
missed allergy error, and the bottom portion contains results
for the monitoring error. All means are adjusted for relationship with current provider, gender, race/ethnicity, and age.
The results reported in Table 3 indicate that in both error
conditions, subjects provided significantly lower satisfaction
ratings when the physician did not fully disclose. Neither the
existence of a prior positive relationship, offering to waive
costs, nor the clinical outcome of the error had a statistically
significant impact on satisfaction. However, a statistically significant interaction related to satisfaction was noted; in the
monitoring error condition, the life-threatening outcome reduced the impact of nondisclosure by an additional decrease
in satisfaction of 0.56 (95% CI: ! 1.01, ! 0.11; P =.02) compared with the impact of nondisclosure in the serious outcome
condition.
Subjects reported less trust in the physician when she did
not disclose in both error conditions. Neither the offer to waive
costs nor reference to a prior positive relationship had a statistically significant impact on trust. The clinical outcome of
the error also had no statistically significant impact on trust in
either error condition.

Table 2. Predictors of Changing Physicians and Seeking Legal Advice
Would Probably Change Physicians

Missed allergy error
Full disclosure
Nondisclosure
No mention of costs
Offer to waive costs
Less serious outcome
Life threatening outcome
Monitoring error
Full disclosure
Nondisclosure
No mention of prior relationship
Positive prior relationship
Less serious outcome
Life threatening outcome

Would Probably Seek Legal Advice

Agreement! (%)

Odds Ratio (95% CI)

Agreement! (%)

19.1
46.7
27.0
36.9
20.0
45.5

1 (reference)
3.70 (1.86,7.35)
1 (reference)
1.53 (0.80,2.94)
1 (reference)
3.33 (1.71,6.47)

3.8
10.9
4.2
9.8
2.4
16.3

1 (reference)
3.12 (1.11,8.75)
1 (reference)
2.49 (0.94,6.61)
1 (reference)
7.87 (2.39,25.9)

44.5
64.7
58.9
50.3
43.8
65.6

1 (reference)
2.29 (1.25,4.21)
1 (reference)
0.70 (0.38,1.29)
1 (reference)
2.45 (1.33,4.52)

21.8
21.4
23.4
19.9
12.7
35.0

1 (reference)
0.98 (0.49,1.96)
1 (reference)
0.81 (0.41,1.62)
1 (reference)
3.68 (1.79,7.59)

Odds Ratio (95% CI)

!Adjusted for current relationship with provider, gender, race/ethnicity, and age.
Older subjects were less likely to seek legal advice (OR 0.19; 95% CI 0.05, 0.78; P =.02) in the missed allergy error condition.
Older subjects were less likely to change doctors (OR 0.46; 95% CI 0.23, 0.92; P =.03) or seek legal advice (OR 0.40, 95% CI 0.17,0.89; P =.04) in the
monitoring error condition.
CI, confidence interval; OR, odds ratio.
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Table 3. Predictors of Satisfaction, Trust and Emotional Response: Each Error Modeled Separately
Patient Satisfaction!

Missed allergy error
Full disclosure
Nondisclosure
No mention of reimbursement
Offer to reimburse costs
Less serious outcome
Life threatening outcome
Monitoring error
Full disclosure
Nondisclosure
No mention of prior relationship
Positive prior relationship
Less serious outcome
Life threatening outcome

Trust in Physician!

Patient Emotional Response!

Meanw

Difference (95% CI)

Meanw

Difference (95% CI)

Meanw

Difference (95% CI)

3.72
1.93
2.84
2.80
2.84
2.79

! 1.79
( ! 2.02, ! 1.55)
! 0.04
( ! 0.27,0.19)
! 0.06
( ! 0.29,0.18)

3.46
2.35
2.93
2.87
2.97
2.82

! 1.11
( ! 1.31, ! 0.90)
! 0.06
( ! 0.26,0.14)
! 0.15
( ! 0.35,0.05)

2.92
2.18
2.50
2.59
2.81
2.28

! 0.74
( ! 1.01, ! 0.47)
0.09
( ! 0.17,0.35)
! 0.53
( ! 0.79, ! 0.26)

3.59
1.84
2.63
2.83
2.66
2.80

! 1.75
( ! 1.98, ! 1.52)
0.20
( ! 0.03,0.43)
0.14
( ! 0.09,0.36)

3.11
2.23
2.64
2.72
2.64
2.71

! 0.89
( ! 1.08, ! 0.70)
0.08
( ! 0.11,0.27)
0.07
( ! 0.12,0.26)

2.53
1.98
2.19
2.32
2.37
2.13

! 0.55
( ! 0.79,0.30)
0.13
( ! 0.12,0.37)
! 0.24
( ! 0.48,0.00)

!Higher scores indicate a more positive response.

w
Model-based means adjusted for current relationship with provider, gender, race/ethnicity, and age.
In the monitoring error condition, white subjects tended to report greater satisfaction (difference =0.69; 95% CI 0.07,1.31; P =.03).
In the missed allergy condition, subjects who rated their relationship with their own physician as excellent or very good tended to report greater trust
(difference 0.249; 95% CI 0.03,0.47; P =.03), as did older subjects (difference 0.26; 95% CI 0.04,0.48; P =.02). In the monitoring error condition, female
subjects tended to report less trust (difference = ! 0.21;95% CI–0.41, ! 0.00; P =.05).
In the missed allergy condition, subjects who rated their relationship with their own physician as excellent or very good tended to report a more positive
emotional response (difference =0.32; 95% CI 0.02,0.61; P =.04).
CI, confidence interval; OR, odds ratio.

Nondisclosure was also associated with a more negative emotional response in the missed allergy error, but this relationship was not statistically significant in the monitoring error
condition. Neither the offer to waive costs nor the existence of a
prior positive relationship had a statistically significant impact
on emotional response. Subjects reported a more negative
emotional response when the clinical outcome was life threatening in the missed allergy error; for the monitoring error the
difference in emotional response associated with clinical outcome was slightly above the criterion for statistical significance
(P =.053).

DISCUSSION
This study confirms earlier findings that full disclosure results
in a more positive response on the part of the patient or family
member in terms of satisfaction and trust, and reduces the
likelihood of changing physicians.2,26 The impact of disclosure
on seeking legal advice varied across the 2 error conditions;
full disclosure reduced the likelihood of seeking legal advice in
the missed allergy error situation, but had no detectable impact in the inadequate monitoring error situation. This is consistent with findings from a prior study,2 which also found no
statistically significant association between disclosure and
seeking legal advice in the monitoring error condition. Overall, our results suggest that full disclosure is likely to have either a positive impact or no impact on patients and family
members; we found no evidence that full disclosure increases
the risk of negative consequences for physicians.
The relationship between disclosure and legal repercussions is a particular concern to physicians. Patient safety
experts and ethicists advise physicians to be forthcoming
to patients when errors occur, but empirical evidence on the
relationship between disclosure and legal consequences is limited.30,31 Studies have found that patients and family mem-

bers pursuing legal action subsequent to an error are often
motivated by the desire for explanations and apologies32–35;
however, such studies do not provide evidence that full disclosure can prevent legal action.30,31
We anticipated that a positive relationship with the physician before the error incident could have a protective effect,
mitigating negative feelings, and actions on the part of the patient or family. While we detected no statistically significant
beneficial effect of a prior positive relationship, our inability to
detect an impact should not be construed as evidence of no
effect. First, we may not have had sufficient statistical power to
detect an impact. Alternatively, our effort to simulate a prior
positive relationship may have been unsuccessful. It also is
possible that subjects’ relationship with their own providers
influenced their perceptions of the physician in the vignette.
Although we included ratings of subjects’ relationship with
their current provider in the regression models, our models do
not fully evaluate the extent to which subjects’ prior experiences may have influenced responding. Our nonsignificant results are in contrast to findings suggesting that how providers
communicate with patients in routine encounters is predictive
of the provider malpractice status.36,37 However, we note that
findings from earlier studies of the importance of communication behaviors in predicting malpractice focused on routine
encounters and physician-patient relationships, not on the
question of whether a positive relationship was influential once
an error occurred. Future research should explore this issue
more fully.
Our findings call into question the assumption that patients will necessarily respond positively to an offer to waive
the costs associated with a medical error. While the vast majority of patients would want the medical fees related to an
error waived,2 with one exception, we failed to detect a statistically significant association between offering to waive costs
and patients’ responses. The exception was the finding of a
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statistically significant interaction between the clinical outcome of the error and offering to waive costs: when the clinical
outcome was less serious, offering to waive costs was associated with higher rates of intent to change physician (compared
with no reference to waiving costs). It is noteworthy that in this
instance the impact of offering to waive costs was negative
rather than positive. The interaction effect also suggests that
how patients respond to an offer to waive costs may depend on
other aspects of the error situation. The finding of no effect or a
negative effect of waiving costs may appear to contradict the
work of Kraman and Hamm,25 who reported that full disclosure and assistance in obtaining financial compensation may
reduce the amount, if not the number of claims. However, that
study was conducted in the context of the Veteran’s Administration (VA), an atypical system, whose providers are protected
from malpractice litigation. Further, it was an institutional
case study of the impact of the ‘‘extreme honesty’’ policy, which
entailed providing information about what had occurred, an
apology, and assistance in obtaining financial compensation.
Thus, it was not possible to evaluate the independent effect of
financial assistance, or to consider how other factors may have
influenced such an effect. Finally, while introduction of the
extreme honesty policy appeared to reduce the amount paid
out in claims, it is less clear that it reduced the number of
claims, and data on other patient outcomes were not reported.
The finding that the clinical outcome of the error has a
significant impact on how patients and families respond is
consistent with prior findings.2,26 It not surprising that patients and family members are likely to be more distressed by a
life threatening error, as well as more likely to change providers
and seek legal advice.
Using an experimental design, we were able to overcome a
number of limitations inherent in observational survey studies; however, this study does have limitations. Because participants were drawn from a single geographic area, and were
predominantly white, the extent to which these findings are
generalizable to other geographic areas and other racial/ethnic groups is not known. Further, we are unable to assess
whether the relatively high percentage of female participants
biased the results. As participation required coming to a central study location, subjects were necessarily those with the
ability, time, and motivation to do so. Both of these factors may
have limited the extent to which those who participated are
representative of the general population, even in this geographic area. The fact that subjects were recruited from the
membership of an HMO may also have had an impact on generalizability; for instance, trust level may differ as a function of
insurance type. Finally, we note that we did not have sufficient
power to fully test interactions between design variables.
The findings from this study underscore the need for additional research, particularly into the determinants of seeking
legal advice and the effects of discussions of patient-incurred
costs. While simulation studies such as this are valuable in
that they allow systematic manipulation of key variables, research into the content and impact of what practicing physicians actually say following medical errors is needed. It would
also be informative to query patients who believe they have
been harmed as a result of a medical error, but who decide not
to take legal action. Over 20% of the subjects in this study reported having personally suffered an injury or harm as the result of a medical error, but less than half of 1% reported filing a
malpractice suit against a provider. These findings are con-

sistent with findings from national surveys in the United
States, where 34%10 or 42%4 of the public report personal experience with an error in their own care or the care of a family
member, and in Germany, where 30% report an error in their
own care.26 While several studies have focused on patients involved in or considering legal action,32–35 to our knowledge,
there have been no studies of patients who believe they have
been injured, but did not pursue legal action. This may be a
promising direction for future research.
Full disclosure may seem risky to a physician faced with a
patient who has experienced a medical error, but the results
presented here suggest that full disclosure is likely to have
either a positive impact or no impact on patients and family
members; we found no evidence that full disclosure increases
the risk of negative consequences for physicians. Further work
is needed to clarify the impact of an existing positive physicianpatient relationship, and of waiving costs associated with the
error.

Funding/Support: This study was supported by a grant from the
National Patient Safety Foundation and the Commonwealth
Fund (20030288).
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