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AbstrAct
Background How openly healthcare providers 
communicate after a medical error may influence long- 
term impacts. We sought to understand whether greater 
open communication is associated with fewer persisting 
emotional impacts, healthcare avoidance and loss of 
trust.
Methods Cross- sectional 2018 recontact survey 
assessing experience with medical error in a 2017 
random digit dial survey of Massachusetts residents. 
Two hundred and fifty- three respondents self- reported 
medical error. Respondents were similar to non- 
respondents in sociodemographics confirming minimal 
response bias. Time since error was categorised 
as <1, 1–2 or 3–6 years before interview. Open 
communication was measured with six questions 
assessing different communication elements. Persistent 
impacts included emotional (eg, sadness, anger), 
healthcare avoidance (specific providers or all medical 
care) and loss of trust in healthcare. Logistic regressions 
examined the association between open communication 
and long- term impacts.
Results Of respondents self- reporting a medical error 
3–6 years ago, 51% reported at least one current 
emotional impact; 57% reported avoiding doctor/facilities 
involved in error; 67% reported loss of trust. Open 
communication varied: 34% reported no communication 
and 24% reported ≥5 elements. Controlling for 
error severity, respondents reporting the most open 
communication had significantly lower odds of persisting 
sadness (OR=0.17, 95% CI 0.05 to 0.60, p=0.006), 
depression (OR=0.16, 95% CI 0.03 to 0.77, p=0.022) 
or feeling abandoned/betrayed (OR=0.10, 95% CI 0.02 
to 0.48, p=0.004) compared with respondents reporting 
no communication. Open communication significantly 
predicted less doctor/facility avoidance, but was not 
associated with medical care avoidance or healthcare 
trust.
Conclusions Negative emotional impacts from 
medical error can persist for years. Open communication 
is associated with reduced emotional impacts and 
decreased avoidance of doctors/facilities involved in the 
error. Communication and resolution programmes could 
facilitate transparent conversations and reduce some of 
the negative impacts of medical error.

IntroductIon
Medical errors are common.1–3 One in 
four adult Americans report experience 
(either themselves or someone close to 
them) with a medical error within the 
previous 5 years.4 5 Research has illumi-
nated the nature and causes of errors, 
but we know far less about the resulting 
impact on patients and families and how 
those consequences might be mitigated.

Medical errors are associated with 
significant emotional, financial, phys-
ical and sociobehavioural impacts, 
including reduced trust and willingness 
to seek healthcare.6–9 But these studies 
have small sample sizes, study short- 
term effects or are limited by selection 
bias, making it difficult to generalise the 
results and influence policy and prac-
tice. How providers and organisations 

What this study adds

 ► Emotional impacts from error, 
healthcare avoidance behaviours and 
loss of trust in healthcare system can 
persist for years after an error.

 ► Greater open communication about the 
error is associated with significantly 
reduced feelings of sadness, depression, 
abandonment/betrayal and the 
avoidance of doctors and facilities 
involved in the error.

 ► Communication and resolution 
programmes, not yet widely 
implemented, could increase open 
communication, reducing some of the 
negative impact of medical error on 
patients and families.
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respond to patients and families after an error likely 
influences the extent or persistence of these impacts. 
Despite increasing emphasis on transparency after 
medical error, disclosure to patients is infrequent and 
incomplete, potentially compounding harm.10–16 Past 
research on communication after error has focused on 
narrow patient populations, hypothetical situations, 
evaluations of specific programmes facilitating disclo-
sure and apology, or outcomes such as malpractice 
claims.7 9 13 17–22 The long- term impact of communica-
tion about the error on patients’ well- being or subse-
quent health- seeking behaviours is unknown.

This study examines the emotional, physical and 
healthcare avoidance impacts of errors self- reported 
by patients and family members as well as the rela-
tionship between open communication about medical 
error and these impacts. ‘Open communication’ refers 
to the extent to which patients and families perceive 
that providers and healthcare teams disclosed to them 
information about the error and invited discussion. 
Starting with a large random sample, we surveyed 
Massachusetts adults who perceived a medical error 
experience to: (1) assess the initial physical and 
emotional impact; (2) measure the emotional and 
physical impacts as well as healthcare behaviours and 
attitudes that persist at the time of the survey; (3) char-
acterise respondents’ perceptions of communication 
with providers and care teams regarding the error; and 
(4) examine the relationship between open communi-
cation and impacts. We hypothesised that respondents 
who experienced more open communication would 
report fewer persisting emotional impacts, healthcare 
avoidance and loss of trust.

Methods
sample
A sample of adult residents of Massachusetts aged 18 
or older self- reporting medical error was generated 
through two telephone surveys in 2017 and 2018. In 
2017, the research firm SSRS fielded the Massachu-
setts Health Insurance Survey (MHIS) on behalf of the 
state’s Center for Health Information and Analysis. 
MHIS used a random- digit dial design to reach 5001 
Massachusetts households. The instrument included 
questions from the Betsy Lehman Center for Patient 
Safety, another state agency, as to whether respond-
ents had experience with a medical error during the 
previous 5 years (online supplementary appendix A 
table 1). These are medical errors that respondents 
perceived to have occurred and the errors have not 
necessarily been reviewed by clinicians or corrobo-
rated in medical records. All respondents were asked 
if they were willing to be recontacted and in 2018, 
SSRS recontacted respondents who had agreed (online 
supplementary appendix A Figure 1).23

This study focuses on English- speaking respondents 
who perceived a medical error in the 2018 survey. 
These include two subsets of respondents: (A) those 

who perceived an error on the 2017 survey and agreed 
to be recontacted and (B) a randomised subset of those 
not reporting an error in 2017, but who subsequently 
indicated they had experienced an error in the recon-
tact survey. Online supplementary appendix A includes 
descriptions of the sampling methodology and anal-
yses examining potential selection bias.

survey instrument development and patient and 
public involvement
For survey design, the Betsy Lehman Center convened 
an expert advisory group, including the authors, and 
drew on existing literature on public awareness of 
medical error.4 5 24 The Research Task Force for the 
Collaborative for Accountability and Improvement, 
a national advisory group of researchers, clinicians, 
safety experts, risk managers and patients and families, 
provided further survey design input.25 Eight respond-
ents self- reporting a medical error in 2017 provided 
cognitive testing for the survey instrument, but were 
not included in the study sample.

survey questions
The instrument (online supplementary appendix A 
table 1 and appendix E) comprised 30 quantitative and 
qualitative questions and administered via phone.

Medical error characteristics
Respondents were asked who the error affected, 
whether the respondent was responsible for the 
medical care of the individual who experienced the 
error, the type of facility where the error took place 
and when the error occurred (<1, 1–2, 3–6 years prior 
to the survey).

Impact of errors
We asked subjects to describe the physical (death or 
loss of function) and emotional (sadness, anxiety, 
anger, depression, or feelings of abandonment or 
betrayal by the doctor) impacts experienced at the 
time of the error (‘initial’) and at the time of the survey 
(‘persisting’), based on previous literature.6–8 13 16 We 
also queried whether respondents avoided the doctors 
or facilities involved in the error or medical care in 
general (never, sometimes or always). In addition, 
we examined respondents’ reports of loss of trust 
in healthcare compared with their attitudes before 
the error and asked participants to report financial 
impacts (increased expenses or lost earnings) related 
to the error.26–29

Open communication and apology
We assessed open communication based on respondent 
report of whether the care team or anyone at the 
place where the error occurred: (1) acknowledged 
the error; (2) spoke openly and truthfully about it; 
(3) spoke about it in a manner easily understood; (4) 
conveyed information about the health consequences 
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of the error; (5) welcomed questions about the error; 
or (6) provided opportunities to express feelings about 
the error. An equal- weighted count of these elements 
was used but alternative specifications are explored 
in more detail in online supplementary appendix 
B. To examine the threshold effects related to open 
communication, we categorised respondents into four 
strata: no reported communication, communication 
involving one to two elements, three to four elements 
or five to six elements.

The survey separately asked if respondents who had 
communicated with providers had received an explicit 
apology for the error. To distinguish between open 
communication and apology, we kept this potential 
confounder separate.

The survey also separately asked respondents about 
their overall satisfaction with their communication 
about the error and whether they felt cared for by 
the care team. These questions were used to test the 
construct validity of the open communication index 
(online supplementary appendix B). Finally, respon-
dents who reported the error was acknowledged 
by someone at the place where the error occurred 
were asked whether they received information about 
a formal review or investigation or whether they 
received an explanation of actions taken to prevent 
similar medical errors in the future. These two 
elements were not included in the open communica-
tion index because only 3% (n=8) and 7% (n=17) of 
all respondents self- reporting an error reported said 
yes to each of these questions, respectively.

statistical analyses
We used STATA V.15.0 (StataCorp, College Station, 
TX) for analyses.30 Missing responses for each ques-
tion were dropped before running statistical analyses; 
unless noted, non- responses comprised <5% of the 
sample. We used χ2 tests to compare self- reported 
error impact between respondents experiencing recent 
(<1 year) and older errors (3–6 years ago) and to 
compare error impact at the time of survey between 
respondents who experienced different levels of open 
communication.

The association between the extent of open commu-
nication and impacts of perceived error persisting 
at the time of the survey was estimated using sepa-
rate logistic regression models for three outcomes 
of interest: emotional harms, healthcare trust and 
healthcare avoidance. Our models controlled for error 
attributes or respondent characteristics that might be 
associated with both error impact and open commu-
nication. These included the financial and initial phys-
ical impacts of the error, who experienced the error 
(patient vs family member), whether the respondent 
was responsible for the medical care of the family 
member who experienced the error, how long since 
the error occurred, respondents’ education level and 
gender.

To distinguish the impact of open communication, 
as we have defined it above, from previously studied 
aspects of communication, such as explicit apologies, 
it is useful to incorporate measures of each into the 
regression models. Because apologies themselves may 
be induced by more robust forms of communication 
between provider and patient, including apology as 
a control variable may understate the full impact of 
open communication. Conversely, the healthcare 
system could perfunctorily apologise but not engage 
the patient in a comprehensive discussion about 
the perceived error, leaving patients to question the 
sincerity of the apology. Consequently, we report here 
regression models that both include and excluded 
apology as an explanatory variable.

Finally, to examine whether our results were 
impacted by respondents who did not experience the 
error themselves, and were not closely connected to 
the individual who experienced the perceived error, 
we ran sensitivity analyses on this subset of respon-
dents. We excluded respondents who reported the 
perceived error happened to an extended family 
member (eg, aunt) and they were not responsible for 
the medical care of the individual who experienced the 
error. Full results are included in the online supple-
mentary appendix D tables 10 and 11.

results
survey response
The recontact survey generated a sample of 253 
respondents who perceived a medical error. The Amer-
ican Association Public Opinion Research R3 response 
rate31 is 41% for the recontact survey only and 10.1% 
when multiplied by the MHIS 2017 response rate of 
24.6% (online supplementary appendix A: Response 
Rate Calculations). The margin of error is ±8.7 
percentage points.32 Among respondents who self- 
reported a medical error in 2017, we found no signif-
icant differences in sociodemographic characteristics 
or experiences with medical error between respond-
ents who agreed to recontact and those who declined 
(online supplementary appendix A table 2). The socio-
demographic and medical error characteristics of 
respondents who self- reported medical errors in the 
MHIS and then completed the 2018 recontact survey 
did not differ significantly from respondents who did 
not complete the recontact survey. SSRS was able to 
recontact a higher percentage of respondents who 
reported a medical error in their own care than those 
who reported an error that happened to a household 
or family member (online supplementary appendix A 
table 3).

subject and error characteristics
Of the 253 respondents who perceived a medical error, 
nearly 60% reported the error happened to them-
selves, a spouse or their child. Almost half reported 
the error occurred 3–6 years ago. Fewer than half of 
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Table 1 Descriptive statistics of respondents reporting 
experience with a medical error and medical error characteristics

Demographics n (%)

Gender (n=253)*
  Male 109 (43)
  Female 144 (57)
Education (n=237)
  Less than high school 27 (11)
  High school 55 (23)
  Associates degree or some college 69 (29)
  College graduate 47 (20)
  Postgraduate 39 (17)
Race/ethnicity (n=248)
  Non- Hispanic white 203 (82)
  Non- Hispanic black 12 (5)
  Non- Hispanic other 15 (6)
  Hispanic 18 (7)
Income (n=236)
  <139% federal poverty level 52 (22)
  ≥139% to <300% federal poverty level 52 (22)
  ≥300% to <400% federal poverty level 20 (8)
  ≥400% federal poverty level 112 (47)
Characteristics of medical error
Who experienced the error (n=251)
  Self 83 (33)
  Spouse or child 66 (26)
  Other 102 (41)
Responsible for medical care of individual who 
experienced the error (n=251)
  Yes† 128 (51)
  No 123 (49)
When medical error occurred (n=252)
  <1 year ago 60 (24)
  1–2 years ago 70 (27)
  3–6 years ago 122 (49)
Where medical error occurred (n=253)
  Hospital (not ER) 103 (41)
  Ambulatory care/doctor’s office 68 (27)
  ER 39 (15)
  Other (long- term care; pharmacy, dentist) 43 (17)
*Numbers and percentages are adjusted by sampling weights to reflect 
the distribution of the adult population in Massachusetts.
†Includes respondents who reported they personally experienced the 
error.
ER, emergency room.

Table 2 Initial impacts of medical error on patients and families 
(n=253)

How long ago error occurred

Full sample <1 year ago 3–6 years ago

n (%) n (%) n (%)

Emotional* (n=253)† (n=60) (n=123)

  Sad 133 (53) 30 (50) 70 (57)

  Angry 163 (64) 43 (72) 77 (63)

  Anxious 148 (58) 35 (59) 73 (60)

  Depressed 93 (37) 29 (49) 47 (38)

  Feeling abandoned or 
betrayed by the doctors

78 (31) 12 (21) 39 (32)

  Reported at least one 
emotional impact

220 (87) 50 (86) 104 (88)

Physical (n=250) (n=59) (n=121)

  Stay the same 66 (26) 14 (23) 39 (32)

  Physical health slightly 
impacted

76 (30) 16 (28) 29 (24)

  Physical health strongly 
impacted or died

108 (43) 29 (49) 53 (44)

*Respondents could report more than one emotional impact.
†Percentages are adjusted by sampling weights to reflect the distribution of the adult 
population in Massachusetts.

the errors occurred in a hospital inpatient unit, while 
more than a quarter occurred in a doctor’s office or 
clinic (table 1).

Impact of medical errors over time
When asked about the initial impact of the self- 
reported medical errors, 43% (108/250) of respond-
ents reported that they resulted in either death (11%) 
or a significant adverse impact on physical health 
(32%; table 2). Eighty- seven per cent (220/253) 

reported at least one initial emotional impact, ranging 
from 31% (78/253) who felt abandoned or betrayed 
by the doctors to 64% (163/253) who initially expe-
rienced anger (table 2). Respondents who perceived 
more severe physical impacts were significantly more 
likely to report each initial emotional impact except 
for anxiety (data not shown).

The initial physical and emotional impacts of the 
older and more recent self- reported errors were 
comparable (right panel of table 2). Although the 
persisting impacts of these errors lessen with the 
passage of time, they remain substantial years later 
(table 3). Forty- two per cent (20/48) of respondents 
who reported an error occurred in the year prior to 
the survey reported ongoing physical impacts, as did 
27% (29/107) of respondents whose errors occurred 
3–6 years ago (table 3 right panel). Similarly, 51% 
(63/123) of respondents whose self- reported errors 
occurred 3–6 years before the survey reported still 
experiencing at least one emotional impact at the time 
of the survey. Anger was the one emotional response 
significantly ameliorated by time; however, anger still 
affected over one- quarter of respondents.

The impact of perceived errors on healthcare avoid-
ance and eroded trust persisted over time. Forty- five 
per cent (26/58) of all respondents whose errors 
occurred up to 1 year prior to the survey reported 
avoiding medical care, and two- thirds had lost trust 
in healthcare (table 3 right panel). These impacts 
remained high for respondents whose self- reported 
errors occurred 3–6 years before the survey (37% 
(42/115) and 67% (82/121), respectively).

Women were more likely to report long- term 
harms compared with men including anger, anxiety, 
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Table 3 Persistent impacts of medical error on patients and families (n=253)

How long ago error occurred

Full sample <1 year ago 3–6 years ago

n (%*) n (%) n (%)

Emotional† (n=253) (n=60) (n=123)
  Still sad 59 (23) 16 (26) 32 (26)
  Still angry 84 (33) 26 (44)‡ 33 (27)
  Still anxious 74 (29) 20 (33) 41 (33)
  Still depressed 54 (21) 17 (29) 25 (21)
  Still feeling abandoned or betrayed by the doctors 50 (20) 11 (18) 31 (26)
  Reported at least one emotional impact 142 (56) 44 (74)‡ 63 (51)
Physical (n=220)§ (n=48) (n=107)
  Physical health still impacted§ 66 (30) 20 (42) 29 (27)
Healthcare avoidance¶**†† ¶ ** ††
  (n=213)¶ (n=52)** (n=102)††
  Sometimes or always avoid doctor involved in error 122 (57) 26 (50) 59 (57)
  (n=219)¶ (n=51)** (n=106)††
  Sometimes or always avoid facility involved in error 123 (56) 23 (45) 60 (57)
  (n=240)¶ (n=58)** (n=115)††
  Sometimes or always avoid medical care in general 91 (38) 26 (45) 42 (37)
Trust in healthcare (n=251) (n=59) (n=121)
  Less trusting of medical care now than before the error 165 (66) 40 (67) 82 (67)
*Percentages are adjusted by sampling weights to reflect the distribution of the adult population in Massachusetts.
†Respondents could report more than one emotional impact.
‡χ2 based on unweighted percentages is significant at p≤0.05.
§The sample size for physical health still impacted is n=220 because it excludes respondents who reported death.
¶The sample size for sometimes or always avoid doctor involved in error is n=213, sometimes or always avoiding facility involved in error is n=219 and 
sometimes or always avoiding general medical care is n=240 since not applicable (N/A) was an option on these questions.
**The sample size for respondents who experienced an error less than a year ago and sometimes or always avoiding the doctor involved in error is n=52, 
sometimes or always avoiding facility involved in error is n=51 and sometimes or always avoiding general medical care is n=58 since N/A was an option 
on these questions.
††The sample size for respondents who experienced an error 3–6 years ago and sometimes or always avoiding the doctor involved in the error is n=102, 
sometimes or always avoiding facility involved in error is n=106 and sometimes or always avoiding general medical care is n=115 since N/A was an 
option on these questions.

feelings of abandonment, loss of trust in healthcare 
and avoiding the doctor involved in the error. Respon-
dents with some college were more likely to report 
depression than those with less or more education; 
lower income respondents reported more anxiety 
and feeling abandoned; and respondents with lower 
education levels and lower incomes were more likely 
to avoid all medical care after the perceived error (data 
not shown).

open communication
Respondents reported considerable variation in the 
openness with which the care team and facility staff 
communicated after the self- reported error (online 
supplementary appendix B table 5). Of the 246 
responses to the individual questions used to develop 
the open communication index, the most common 
form of open communication received was the offer 
to ask questions about the error (46%); the least prev-
alent was whether the event was acknowledged as 
an error (29%). Thirty- one per cent reported getting 
information needed to understand how the medical 

error would impact their health, 34% reported the 
care team spoke openly or truthfully about the error 
and 39% reported they were given a chance to express 
feelings about the error and the care team spoke about 
the error in an easy to understand way.

An equal weighted count of each of the questions 
included in the open communication index yielded 
a Cronbach’s alpha of 0.839 indicating high internal 
consistency. When categorising the elements of the 
open communication index into strata, 34% reported 
that they received no communication about the error, 
31% reported one to two elements of open commu-
nication, 12% three to four elements and 24% five to 
six elements.

Association of reported impact with open 
communication
Open communication was significantly associated with 
lower reported levels of most emotional and healthcare 
avoidance impacts still experienced at the time of the 
survey. Unadjusted bivariate comparisons suggest that 
this association was strongest when communication 
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Figure 1 Impact of open communication on self- reported emotional impact, healthcare avoidance and loss of trust in healthcare.a (A) Open 
communication and emotional impact at time of survey (n=246).a (B) Open communication and healthcare avoidance and loss of trust in healthcare at time 
of survey.a,b 

aPercentages are adjusted by sampling weights to reflect the distribution of the adult population in Massachusetts. 
bThe sample size for still avoiding doctor was n=209, still avoiding facility was n=213 and still avoiding medical care was n=233 since not applicable (N/A) 
was an option on these questions. 
*χ2 based on unweighted percentages is significant at P≤0.05.

was most open (figure 1). For respondents who 
experienced no communication, 33%–52% reported 
persistence of sadness, anger, depression and abandon-
ment; for respondents reporting five to six aspects of 

open communication, prevalence was less than 10% 
(figure 1A). By contrast, open communication was 
less associated with a decline in anxiety over time. 
While 77%–80% of respondents who experienced 
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Figure 2 OR and 95% CI from logistic regression predicting persistent impacts of medical error in models excluding apology). (A) Open communication 
and emotional impact in models excluding apology (n=224). (B) Open communication and healthcare avoidance in models excluding apology (logistic 
regression models also controlled for the initial financial and physical impacts of the error as well as other individual characteristics that might alter 
respondents’ assessment of the error experience: who experienced the error, whether the respondent was responsible for the medical care of the individual 
who experienced the error, how long since the error occurred, gender and respondents’ education level). Complete results are reported in the online 
supplementary appendix C table 8.

no communication reported avoiding doctors and 
healthcare facilities involved in the self- reported error, 
avoidance was 30% or less among those who expe-
rienced five to six elements of open communication 
(figure 1B). Subanalyses examined each element of 
open communication to determine whether specific 
elements were associated with self- reported impact 
of error. There was no detectable pattern (data not 
shown).

In adjusted analyses that control statistically for 
both respondent characteristics as well as financial 

and physical harms induced by the perceived error, 
respondents who reported five to six elements of 
open communication had significantly lower odds 
of still being sad (OR=0.17, 95% CI 0.05 to 0.60), 
depressed (OR=0.16, 95% CI 0.03 to 0.77) or feeling 
abandoned/betrayed (OR=0.10, 95% CI 0.02 to 0.48) 
compared with respondents who reported no commu-
nication about the error (figure 2A); results for the full 
regression models are reported in online supplemen-
tary appendix C tables 8 and 9.

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

B
M

J Q
ual S

af: first published as 10.1136/bm
jqs-2019-010367 on 20 January 2020. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjqs-2019-010367
https://dx.doi.org/10.1136/bmjqs-2019-010367
https://dx.doi.org/10.1136/bmjqs-2019-010367
https://dx.doi.org/10.1136/bmjqs-2019-010367
http://qualitysafety.bmj.com/


890 Prentice JC, et al. BMJ Qual Saf 2020;29:883–894. doi:10.1136/bmjqs-2019-010367

Original research

Controlling statistically for other characteristics, 
respondents who experienced more open communi-
cation were also less likely to avoid the doctor(s) or 
facility involved in the self- reported error (figure 2B). 
For avoiding the doctor(s), these effects were evident 
when respondents experienced three or more elements 
of open communication (OR=0.34, 95% CI 0.13 to 
0.91 for three to four elements; OR=0.21, 95% CI 
0.08 to 0.55 for five to six elements). The relationship 
was significant for facility avoidance when the respon-
dent reported any element of open communication but 
the impact was progressively larger, the more elements 
of open communication that had been experienced 
(OR=0.39, 95% CI 0.15 to 0.98 for one to two 
elements; OR=0.16, 95% CI 0.06 to 0.44 for three 
to four elements; OR=0.10, 95% CI 0.04 to 0.29 for 
five to six elements).

The association between open communication and 
persistent harm did not extend to all studied impacts 
(figure 2A,B). Exposure to open communication was 
not associated with lower levels of anxiety, overall 
avoidance of medical care or loss of trust in healthcare.

Nearly one in five respondents (47/252, 19%) 
reported receiving an apology and 82% of those 
receiving an apology reported the apology was sincere 
(data not shown). Apology was more common when 
communication was more extensive (included more 
elements of open communication). However, only 
45% (27/59) of respondents in the highest tier of 
open communication received an apology. In models 
controlling for apology, the impact of open communi-
cation persisted for some forms of emotional harm and 
healthcare avoidance. Controlling for apology, respon-
dents who reported more elements of open commu-
nication had significantly lower odds of still being 
sad (OR=0.20, 95% CI 0.05 to 0.77 for five to six 
elements) or feeling abandoned/betrayed (OR=0.24, 
95% CI 0.07 to 0.87 for three to four elements; 
OR=0.19, 95% CI 0.04 to 1.01 for five to six 
elements) compared with respondents who reported 
no open communication about the self- reported error 
(figure 3A). Open communication bordered on signif-
icance for avoiding the doctor involved in the error 
and was significantly associated with reductions in 
reported avoidance of the facility involved in the error 
(OR=0.17, 95% CI 0.06 to 0.47 for three to four 
elements; OR=0.11, 95% CI 0.04 to 0.35 for five to 
six elements: figure 3B) when controlling for apology. 
Results remained qualitatively similar when alternative 
weighting specifications of the open communication 
index were used (online supplementary appendix B 
table 6).

As shown in figure 3A,B, controlling for the extent of 
open communication, receiving an apology was inde-
pendently associated with reduced levels of anxiety 
(OR=0.32, 95% CI 0.11 to 0.90), and bordered on 
significance for depression (OR=0.30, 95% CI 0.07 
to 1.20) and feeling abandoned/betrayed (OR=0.20, 

95% CI 0.04 to 1.06). Similarly, apology significantly 
decreased the likelihood of avoiding all medical care 
(OR=0.28, 95% CI 0.09 to 0.81) and bordered on 
significance for avoiding the doctor involved in the 
self- reported error (OR=0.40, 95% CI 0.16 to 1.01). 
Apology appeared to be unrelated to sadness, anger, 
avoidance of the facility involved in the error and 
the restoration of trust in medical care following a 
perceived error experience.

Other covariates had anticipated relationships 
with self- reported error impact (online supplemen-
tary appendix C tables 8 and 9). Respondents with 
substantial physical or financial impacts reported more 
frequent emotional impact and healthcare avoidance. 
Respondents who reported on the error experience of 
a family member and those who did not feel respon-
sible for the medical care of that family member were 
less likely to report impacts compared with respon-
dents who personally experienced the error. Similarly, 
sensitivity analyses excluding respondents who were 
not closely connected to the perceived error (eg, error 
affected an extended family member) did not qualita-
tively change the overall results between open commu-
nication and each of the emotional and healthcare 
avoidance outcomes.

dIscussIon
Our findings highlight substantial persisting emotional 
harm, healthcare avoidance and loss of trust in health-
care among 253 patients and family members who 
self- reported an experience with medical error up to 
6 years ago. Patients may continue to struggle after 
medical errors in ways that the medical community 
may not recognise. At the time of survey, at least one- 
fifth of all respondents reported still experiencing 
each emotional impact, over half reported avoiding 
the doctor or facility involved, over a third reported 
still avoiding all medical care and two- thirds reported 
lost trust in healthcare. Even for respondents whose 
perceived errors occurred 3–6 years before the 
survey was administered, most still report at least one 
emotional impact (51%), avoiding doctors (57%) and 
facilities (57%) involved, and lost trust in healthcare 
(67%).

Open communication was associated with a reduc-
tion in many, though not all, of these persisting 
impacts. Notably, the effects of open communication 
often displayed pronounced threshold effects, being 
associated with significant reductions in emotional and 
behavioural impacts only if the interactions incorpo-
rated a sufficient number of elements of open commu-
nication. This effect was independent of whether or 
not that communication was associated with an explicit 
apology, though apologies were also independently 
associated with a reduction in some persisting impacts. 
Ideally communication after medical error would 
include both open communication about the event 
and an apology. Our data suggest that each plays an 
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Figure 3 OR and 95% Cl from logistic regression predicting persistent impacts of medical error in models including apology . (A) Open communication 
and emotional impact in models including apology (n=224). (B) Open communication and healthcare avoidance in models including apology (logistic 
regression models also controlled for the initial financial and physical impacts of the error as well as other individual characteristics that might alter 
respondents’ assessment of the error experience: who experienced the error, whether the respondent was responsible for the medical care of the individual 
who experienced the error, how long since the error occurred, gender and respondents’ education level). Complete results are reported in the online 
supplementary appendix C table 9.

important independent role in potential long- term 
sequelae. Similarly, the results cannot be explained 
by additional disclosure or resolution practices that 
may be correlated with both open communication and 
outcomes. There were insufficient responses regarding 
the causes of the errors, steps taken to prevent future 
errors or compensation provided to explain away the 
relationship between open communication and long- 
term outcomes.

Our study has several limitations. All data, including 
the impacts of medical error, are derived from a self- 
reported survey. Reports of errors were not corrobo-
rated with clinicians or medical records. Nevertheless, 
previous research has found patients and families can 
identify medical errors effectively.33–35 Errors could 
be reported up to 6 years ago so not all respondents 
were surveyed close to their self- reported event. 
Consequently, the population responding may not be 
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a representative of patients who feel that they have 
experienced a medical error in the immediate after-
math of the adverse events. The recontact survey was 
limited to Massachusetts adults with a 41% response 
rate (10% when including the original MHIS response 
rate) and findings may not be generalisable to a broader 
population. However, we found minimal response bias 
(online supplementary appendix A tables 2–4) and the 
response rate is consistent with other state telephone 
surveys focused on healthcare.36–38 Our measure of 
open communication is not a validated index with 
known psychometric properties but it has a high Cron-
bach alpha, denoting sound internal consistency, and 
the association of open communication with respon-
dent satisfaction measures following an error supports 
the construct validity of the index (online supplemen-
tary appendix B tables 6 and 7). Finally, the relation-
ships identified above are statistical associations—one 
cannot presume causality. For example, emotional 
impacts could be due to apprehension about healthcare 
or anxiety about illness. The differing impact of open 
communication on a wide range of outcomes as well as 
several validation and sensitivity tests strengthens our 
confidence in the findings.

These findings are consistent with other studies 
suggesting that emotional and psychological conse-
quences of errors—including grief and loss of trust in 
healthcare or altered healthcare- seeking behaviours—
may persist long after the adverse event.6 7 16 For 
example, Wagner et al found that veterans who were 
notified of a large- scale adverse dental event were less 
likely to use both the type of service that led to the 
adverse event and services unrelated to the event for 
up to 18 months.39 These results are similar to our 
findings that individuals avoid the doctor or facility 
involved in the self- reported error, suggesting the 
patients may ‘vote with their feet’ and shift providers. 
Even more concerning is the considerable proportion 
of respondents who report avoiding any medical care 
after a perceived error. Such avoidance could delay 
diagnosis and recovery for a wide range of health 
conditions.40–44

Our findings have several policy implications. 
Patient and families prefer to hear about medical 
errors.11 14 15 45 Despite expert recommendations 
highlighting the importance of full disclosure,10 46 47 
patient and family experience with open communica-
tion varies widely in the aftermath of medical errors. 
Communication and resolution programmes (CRP), 
not yet widely implemented, could increase open 
communication through structured disclosure prac-
tices, reducing some of the negative impact of medical 
error on patients and families. These programmes 
facilitate transparent conversations about disclosures 
and apology, and provide compensation for patient 
injuries when appropriate.18 48 49 In addition, CRPs 
may need to adopt a comprehensive communication 
approach that acknowledges the error, explains what 

happened and why, provides an apology and compen-
sation where appropriate and explains how recur-
rences will be prevented, and: (1) acknowledges the 
long- term impacts of errors; (2) provides support for 
long- term emotional impacts; and (3) facilitates long- 
term care continuity to address the physical, emotional 
and healthcare- related behavioural consequences of 
the error either within the organisation or elsewhere, 
depending on patient preferences.

But open communication is not a panacea. Our find-
ings suggest that it does not protect against persistent 
anxiety, avoiding medical care in general, or loss 
of trust in healthcare. All three outcomes reflect a 
common factor—lost faith in the efficacy and safety 
of medical care. Even when the healthcare system 
provides comprehensive, open communication about 
the error, patients may continue to experience anxiety 
and loss of trust now that they have a lived experience 
with what could go wrong. Apologies appear to help 
with some of these outcomes (anxiety and healthcare 
avoidance), but not others (loss of trust). Our results 
underscore the need for longitudinal research to better 
understand these long- term impacts and evidence- 
based approaches to better support harmed patients 
and families more comprehensively.

This study identifies substantial persistent emotional 
and healthcare avoidance impacts due to self- reported 
medical error and is the first to our knowledge to 
identify an association between open communication 
and the mitigation of these impacts. It also highlights 
long- term negative perceptions following medical 
error such as reduced trust and the inability of open 
communication alone to mitigate these perceptions. 
Healthcare organisations should increase investment 
in open communication and apology after a medical 
error to mitigate emotional and healthcare avoidance 
impacts and consider multifaceted interventions to 
address negative healthcare perceptions.
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