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atterns of Communication Breakdowns
esulting in Injury to Surgical Patients

aprice C Greenberg, MD, MPH, Scott E Regenbogen, MD, David M Studdert, LLB, SCD, MPH,
tuart R Lipsitz, SCD, Selwyn O Rogers, MD, MPH, FACS, Michael J Zinner, MD, FACS,
tul A Gawande, MD, MPH, FACS

BACKGROUND: Communication breakdowns are a common threat to surgical safety, but there are little data to
guide initiatives to improve communication.

STUDY DESIGN: In surgeon-review of 444 surgical malpractice claims from 4 liability insurers, we identified 60
cases involving communication breakdowns resulting in harm to patients. Two surgeon-
reviewers analyzed these cases to identify common characteristics and associated factors. Based
on identified patterns, potential interventions to prevent communication breakdowns were
developed and their potential impact was assessed.

RESULTS: The 60 cases involved 81 communication breakdowns, occurring in the preoperative (38%),
intraoperative (30%), and postoperative periods (32%). Seventy-two percent of cases involved
one communication breakdown. The majority of breakdowns were verbal communications
(92%) involving 1 transmitter and 1 receiver (64%). Attending surgeons were the most com-
mon team member involved. Status asymmetry (74%) and ambiguity about responsibilities
(73%) were commonly associated factors. Forty-three percent of communication breakdowns
occurred with handoffs and 39% with transfers in the patient’s location. The most common
communication breakdowns involved residents failing to notify the attending surgeon of critical
events and a failure of attending-to-attending handoffs. Proposed interventions could prevent
45% to 73% of communication breakdowns in this cases series.

CONCLUSIONS: Serious communication breakdowns occur across the continuum of care, typically result from a
failure in verbal communication between a surgical attending and another caregiver, and often
involve ambiguity about responsibilities. Interventions to prevent these breakdowns should
involve: defined triggers that mandate communication with an attending surgeon; structured
handoffs and transfer protocols; and standard use of read-backs. ( J Am Coll Surg 2007;204:

533–540. © 2007 by the American College of Surgeons)
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any factors influence surgical outcomes. Traditionally,
urgical risk has been assessed primarily in terms of the
xtent of patient disease, comorbidities, and the com-
lexity of the procedure, with relatively little attention to
he role of health-care providers and the system in which
are is delivered. This view has begun to change over the
ast decade. As understanding of patient safety grows,
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here is increasing recognition of individual practition-
rs’ impact on surgical outcomes. In particular, safety
xperts stress that individuals’ interactions with each
ther (as a team) and with their environment (as a sys-
em) are critical determinants of error.

Data collected by the Joint Commission on Accredi-
ation of Healthcare Organizations suggest that poor
ommunication contributed to nearly 70% of sentinel
vents reported during 2005.1 Studies in the surgical
omain illustrate the prevalence of communication
reakdown in the perioperative period. For example, in
n observational study of 48 surgical cases, Lingard and
olleagues2 identified 421 communication events and
lassified nearly one-third of them as “failures.” Our own
bservational study of general surgery cases found com-

unication breakdowns or information loss in all 10
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534 Greenberg et al Communication Breakdown and Patient Safety J Am Coll Surg
ases that were observed.3 In addition, we documented a
eneralized vulnerability of the entire perioperative pe-
iod to communication breakdowns, with information
oss occurring at every point from the patient’s first of-
ice consultation with the surgeon to care in the recovery
oom.

These findings suggest that successful reduction of
ommunication breakdowns can substantially improve
atient safety and reduce errors. The diversity of com-
unication activities and the number of communica-

ors involved in surgical care make it difficult to know
here to target such interventions. Communication oc-

urs within and across locations, including inpatient and
utpatient care, and pre-, intra-, and postoperative care;
t often involves multiple agents, including attending
urgeons, anesthesiologists, housestaff, nurses, and an-
illary staff; and covers a mix of vital topics, such as
atient status, intraoperative events, or plan of care. Us-
ng information gathered during a previous study4 of

edical malpractice claims, we sought to identify recur-
ent patterns of serious communication breakdowns.
he goal was to develop and prioritize initiatives to pre-
ent communication breakdown resulting in injury to
urgical patients.

ETHODS
ata collection
ata were originally collected as part of a larger study,

he Malpractice Insurers’ Medical Error Prevention
tudy (MIMEPS), which analyzed surgical errors in
losed claims at four malpractice insurance companies.
he participating insurers cover approximately 21,000
hysicians at 46 acute care hospitals (20 academic and
6 nonacademic) and 390 outpatient facilities. The
IMEPS data-collection methods are reported in detail

lsewhere.4 We summarize them briefly here.
Closed claims involving surgical care were randomly

ampled at each site and submitted for review by senior
urgical residents, surgical fellows, and board-certified
urgeons, who were trained by the investigators and as-
isted by a detailed manual. To extract the data, they
eviewed both the medical records pertaining to the dis-
uted care and the claim file. Claims files include a wide
ange of information on the alleged event, including
tatements presenting the plaintiff’s view, depositions,
nd expert opinions from both sides.

A total of 444 surgical claims were reviewed, of which

58 were found to involve an error that led to patient a
njury. Claims with both injury and error underwent
dditional review to investigate contributing factors. Re-
iewers detected communication breakdowns in nearly
ne-quarter (60 of 258) of them. These 60 cases are the
ocus of this analysis (Fig. 1).

eview of study cases
wo surgeon-investigators (CCG and SER) conducted a
econdary review of all information gathered in the orig-
nal MIMEPS study on the 60 cases involving commu-
ication breakdowns. Each investigator independently
lassified the breakdowns by type and contributing fac-
ors. Disagreements were resolved by consensus review
r, when consensus could not be reached, by decision of
third investigator (AAG).
To structure the secondary review, we developed an

nitial set of variables and classification categories. These
ere based on a review of the literature and findings

rom previous field studies.3,5 The list of categories was
lso examined by an expert in human factors analysis for
ompleteness. Each variable and category was assigned a
tandard definition before the review began. During the
eview itself, amendments were made to the classifica-
ion schema by consensus of the physician-reviewers as

444 claims from 4 liability 
insurers (61 hospitals) 

258 cases involved injury 
to surgical patient 

61 cases involved 
communication breakdown

444 claims from 4 liability 
insurers (46 hospitals) 

258 claims involved an error 
and surgical patient injury 

60 cases involved 
communication breakdown 

Figure 1. Case selection.
n iterative process.
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The following standard definitions were applied. Syn-
hronous communication occurs when both parties are
nvolved in a conversation, either face to face or by tele-
hone. An asynchronous communication occurs when
ommunication is not instant (eg, email, written or
aped message, charting).6 Status asymmetry is defined
s the situation in which one agent has substantially
ore power or greater rank than another. A handoff

ccurs when there is complete transfer of care from one
rovider to another and the first provider physically

eaves the scene. A transfer in care is the physical move-
ent of patients from one location of care to another.

ransfers might or might not involve handoffs, and vice
ersa. An emergent case is defined as one that must start
s soon as possible and definitely within 4 hours of book-
ng, although an urgent case must start within 12 hours
f booking.

ata analysis
ur analyses are descriptive. We calculated frequencies

or the variables and categories of interest. Missing data
ere not used in calculating frequencies unless they oc-

urred in � 25% of breakdowns and were then included
s a separate class. To test interrater reliability, we calcu-
ated kappa statistics for each variable based on a com-
arison of the original pair of independent determina-
ions by the two reviewers. Data were analyzed using
AS version 9.0 (SAS Institute).

evelopment and evaluation of
otential interventions
hrough a qualitative assessment of the communication
reakdowns, we developed a set of policies with the po-
ential to have high impact in reducing communication
reakdowns based on the patterns we observed. The
riginal case descriptions were then re-reviewed to de-
ermine which could have been prevented by the sug-
ested policies. Communication breakdowns were clas-
ified as preventable if, in the reviewer’s judgment, it was
ighly likely that the breakdown would not have oc-
urred if the policy had been in place; they were classi-
ied as potentially preventable if there was evidence to
uggest that the policy might have prevented the break-
own or mitigated the impact of the breakdown.

ESULTS
atient characteristics
eneral case characteristics are summarized in Table 1.
eventy-two percent of cases involved a single commu- T
ication breakdown, 23% involved 2 communication
reakdowns, and 5% involved 3 or more. The majority
f cases were elective or scheduled operations (64%),
3% were urgent, and 14% were emergent. The preva-

ence of emergent cases is higher than expected. As a
omparison, among 767 general and vascular cases iden-
ified through the National Surgical Quality Improve-
ent Project database at our institution, 14.9% of the

ases were urgent, but only 1.7% were emergency cases.

escription of the communication breakdowns
he 60 cases contained a total of 81 communication
reakdowns (range 1 to 6 per case), which were exam-
ned separately to identify common characteristics. The
reakdowns were equally likely to occur in the preoper-
tive (38%), intraoperative (30%), and postoperative
32%) phases of care (Table 2). Most communication
reakdowns occurred within a single department (78%),
ut 19% occurred across departments and 2% across
nstitutions.

Ninety-two percent of the breakdowns were verbal
nd the majority occurred between a single transmitter
nd a single receiver (64%). Cross-disciplinary and in-
radisciplinary communication breakdowns occurred
ith approximately the same frequency. Most com-
only, information was never transmitted (49%); or

nformation was communicated but inaccurately re-
eived (44%). The information tended to be related to
ntraoperative events (39%) or patient status (32%). See

able 1. Case Characteristics for 60 Cases Involving Com-
unication Breakdowns
ase characteristics (�) n %

otal no. of breakdowns (0.73)
1 43 72
2 14 23
3 or more 3 5

rainee involved (0.96)
Yes 37 58
No 27 42
Missing 17 —

ype of procedure (0.94)
No surgical procedure 6 9
Elective or scheduled 45 64
Urgent 9 13
Emergent 10 14
Missing 11 —
able 2 for more detailed results.
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Attending surgeons were the most common transmit-
ers (24 of 83, or 29%) and receivers (55 of 98, or 56%)
n communication breakdowns overall (Table 3). Among
ailures that involved a single transmitter and a single
eceiver (n � 49), the most frequent dyads were
ttending-surgeons’ communication with another at-
ending surgeon (n � 9), a surgical resident (n � 9), and
atients or their family members (n � 9).

ases related to miscounts
leven of 81 communication breakdowns (14%) in-
olved a miscount of instruments or sponges and con-
ormed to the same pattern: a single, intraoperative
reakdown that involved a broadcast of information to
ultiple providers and at least 3 team members (a cir-

ulating nurse, a scrub nurse/technician, and the attend-
ng or resident surgeon). They occurred within a single
epartment; involved both intra- and cross-disciplinary
ommunication; were verbal, synchronous communica-
ions; and related to intraoperative events. Excluding
ommunication breakdowns involving miscounts from
he analysis altered the emerging patterns in several
ays.
Because miscounts occur exclusively in the operating

oom, their exclusion increases the proportion of com-
unication breakdowns that occurred in the preopera-

ive (34%) and postoperative periods (37%), relative to
ntraoperative occurrences (19%). Excluding break-

able 3. Most Common Transmitter and Receiver Agents
verall

Transmitter*
(n � 83)

Receiver*
(n � 98)

n % n %

urgery attending 24 29 55 56
urgery resident 14 17 12 12
nesthesia
attending 3 4 7 7

nesthesia resident 2 2 1 1.0
R nursing 16 19 12 12
erioperative
nursing 3 4 0 0

atient or family 6 7 5 5
ther attending 8 10 3 3
ther resident 2 2 3 3
ther staff 5 6 0 0

Number of transmitters and receivers listed reflects the fact that there can be
ore than one transmitter and receiver for each communication breakdown.
ach agent was treated independently for this analysis.
R, operating room.
owns involving counts also increased the proportion of
able 2. Description of 81 Communication Breakdowns that
ccurred in 60 Cases
escription of event (�) n %

ocation (0.89)

Across institutions 2 3

Across departments 15 19

Within a single department 62 78

Missing 2 —

oint of care (0.92)

Preoperative inpatient 14 18

Preoperative outpatient 10 12

Intraoperative 24 30

Postoperative 26 32

Inpatient (no operation) 6 8

Outpatient 0 0

Missing 1 —

orm of communication 1 (0.79)

Verbal 60 85

Written 3 4

Both verbal and written 5 7

Test results 3 4

Missing 10 —

orm of communication 2 (0.84)

Synchronous 55 86

Asynchronous 9 14

Missing 17 —

ow many people involved? (0.66)

Just one transmitter and one receiver 49 64

Broadcast to multiple people 16 21

Multiple sequential breakdowns 12 16

Missing 4 —

otal number of people involved (0.83)

1 1 1

2 51 69

3 16 22

4 or more 6 8

Missing 7 —

ature of communication breakdown (0.73)

Information transmitted but never received 5 7

Information was never transmitted 35 49

Information was communicated but inaccurately received 31 44

Missing 10 —

nformation related to (0.83)

Preoperative information or past medical history 15 19

Intraoperative events 31 39

Patient status 25 32

Events outside of the operating room 2 2

Future plan of care 6 8

Missing 2 —

isciplines involved (0.91)

Not applicable 10 13

Cross-disciplinary 26 34

Intradisciplinary 28 36

Both 13 17
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transmitter to 1 receiver communications to 71%
from 64%); increased the proportion of communica-
ion breakdowns in which information was never trans-
itted to 57% (from 49%), at the same time decreasing

hose in which information was inaccurately received to
5% (from 44%). Communications about patient sta-
us became the most frequent topic of communication
reakdowns (37%), while intraoperative events dropped
o 29% (from 39%).

actors associated with communication
reakdowns leading to patient injury
tatus asymmetry between agents was the most preva-
ent of the factors we investigated, reflecting the frequent
nvolvement of the attending surgeon in these commu-
ication breakdowns (Table 4). Ambiguity about roles,
esponsibilities, and leadership was also common, occur-
ing in at least 58% of cases. At least 43% of communi-

able 4. Factors Associated with 81 Communication Break-
owns in 60 Cases
ystem and human factor (�) n %

tatus asymmetry (0.74)
Yes 57 74
No 20 26
Missing 4 —

onflicting team goals (0.88)
Yes 18 17
No 12 20
Missing 51 63
andoff among providers (0.76)
Yes 35 43
No 25 31
Missing 21 26

ransfer of patient from one point of care to another (0.73)
Yes 30 39
No 47 61
Missing 4 —

mbiguity of roles, responsibility, and leadership (0.59)
Yes 47 58
No 17 21
Missing 17 21

ommunication breakdown involved counting protocol (0.95)
Yes 11 14
No 70 86

eriod of high workload or competing tasks (1.00)
Yes 17 21
No 6 7
Missing 58 72
ation breakdowns occurred in connection with a hand- a
ff among providers; 39% of the cases involved a transfer
f the patient from 1 point of care to another.

Factors associated with communication breakdowns
emonstrated clear patterns based on the agents in-
olved. All but one of the nine attending-to-attending
reakdowns involved the handoff of care from one at-
ending to the next; and in the final case, there was not
nough information to determine if a handoff was in-
olved. Ambiguity about responsibility was also evident
n most (seven of nine) of these cases. All nine of the
esident-to-attending communication breakdowns re-
ated to information not being transmitted from the
esident to the attending. In each case, status asymmetry
as present (by definition) and there was ambiguity

bout roles and responsibilities. In seven of nine, the
nformation related to the postoperative status of a
atient.

ases related to miscounts
he relative frequency of the associated factors noted
ere was also altered by the exclusion of breakdowns
elating to counts. The proportion of communication
reakdowns involving ambiguity about roles and re-
ponsibilities increased (from 58% to 82% of events for
hich information was available), as did patient trans-

ers (from 39% to 45%), but proportion associated with
andoffs decreased (43% to 37%). Counting errors ac-
ounted for 10 the 16 instances where an operating-
oom nurse acted as the transmitter, and 10 of the 12
nstances where the nurse was the receiver. Removing
hese cases did not substantially alter the relative fre-
uency of the other agents in acting as transmitter or
eceiver.

nterrater reliability
he original MIMEPS analysis demonstrated very good

nterreviewer reliability for the error judgment (91%
greement; � � 0 .80; 95% CI, 0.24�0.92).7 Agree-
ent among the surgeon-reviewers in our secondary

nalysis was good to very good for case characteristics
� � 0.73�0.94) and the description of the communi-
ation breakdown (� � 0.66�0.92). The majority of
ystem and human factors were also evaluated with good
o very good agreement (� � 0.74�1.00), except for
mbiguity about roles and responsibilities, which was
oderate (� � 0.59). Kappa coefficients for each char-
cteristic or factor are displayed in Tables 1, 2, and 4.
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evelopment and evaluation of
otential interventions
hrough qualitative review of the patterns of error cau-

ality identified, we developed and tested a set of prom-
sing interventions for reducing communication failures
n the care of surgical patients. First, a defined set of
trigger” events was developed (Table 5). When any of
hese events occurred, a nurse or member of the house-
taff involved in the care would be required to commu-
icate with an attending. The nature of these triggers
akes them applicable to preoperative and postopera-

ive settings, not intraoperative care.
Several other potential interventions are suggested by

he fact that most failures were verbal, synchronous, and
nvolved two single agents. Combined with the frequent

isinterpretation of transmitted information, these
haracteristics suggest that the standard use of read-
acks could improve communication. Finally, the tem-
oral correlation with handoffs and transfers in care
oint to the potential value of structured protocols for
hese tasks, particularly for handoffs between attending
urgeons.

Review of the 34 cases that occurred outside of the
perating room suggested that the triggers listed in Table
might have prevented at least 26%, and up to 44%, of

hese incidents of communication breakdowns, and
tandardized handoffs and transfer protocols might have
revented between 11% and 35% of them. The 2 inter-

able 5. Proposed Triggers Prompting Communication with
he Surgical Attending Currently Responsible for the Patient
otential triggers

hange in location of patient
Admission or discharge from the hospital
Transfer into or out of the ICU
Patient visit to the emergency department

erious event
Unplanned intubation or ventilatory support
Cardiac arrest, new arrhythmia, or hemodynamic instability
Development of substantial neurological changes
Development of major wound complications
Unplanned blood transfusion
Medication or treatment errors requiring clinical intervention
Invasive procedure or operation (by any service)

taff concern
Concern by a trainee that a situation is more complicated than

he can manage
Request by nursing or another physician or family member that

attending surgeon be contacted
entions together would potentially have prevented at t
east 29%, and as many as 47%, of the communication
reakdowns. If confined to inpatients, the combination
f these interventions has the potential to prevent at least
5% and up to 73%, with triggers alone preventing 41%
o 68% and handoff and transfer protocols alone pre-
enting 18% to 54%. There were insufficient data about
he actual transmission of information to determine the
mpact of instituting read-backs.

ISCUSSION
alpractice claims files provide a useful source of data

or studying patient safety in the health-care system.8-10

hese data offer an excellent adjunct to observational
ield studies and other safety investigations. In our anal-
sis of surgical malpractice claims, we identified recur-
ing patterns of and contributors to communication
reakdown that resulted in injury to surgical patients.
hese findings also guided us toward several interven-

ions with the potential to effect major improvements in
erioperative safety.
We found that serious communication breakdowns

eading to a malpractice claim tend to occur in verbal
ommunications between a single transmitter and a sin-
le receiver. They occur at least as often during the pre-
nd postoperative care as during the intraoperative
ourse, and emergency operations are at increased risk
or information loss. This finding distinguishes commu-
ication errors from surgical errors more generally,
hich occur predominantly in the intraoperative period.

n MIMEPS, 75% of cases involved an intraoperative
rror, but only 25% of cases involved an error in the
reoperative period, and 35% in the postoperative
eriod.4 The attending surgeon is the agent most fre-
uently involved in these serious communication break-
owns. Finally, there is evidence that handoffs and trans-
ers in care are especially vulnerable to communication
reakdown. These results suggest we prioritize the devel-
pment of triggers that mandate communication with
urgical attendings, standardized handoffs and transfer
rotocols, and read-backs.
Another approach to improving communication in
edicine adapts strategies from other high-risk do-
ains, such as nuclear reactor control rooms. Through

eview of data from observational field studies of hand-
ffs in other high-risk domains, investigators have iden-
ified strategies that could potentially be adapted to
ealth care and found results similar to ours.11 Several of

he target areas that we identified were among the 21
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trategies suggested in this “translocational” study, in-
luding the standardization of content and format, read-
acks to ensure the information was correctly received,
nd the unambiguous transfer of responsibility.

The 2006 Joint Commission on Accreditation of
ealthcare Organizations National Patient Safety Goals

ncluded a requirement that institutions implement a
tandardized approach to handoffs.12 Most institutions
re still struggling with prioritizing and instituting pol-
cies and guidelines to meet this requirement. Research-
rs have also begun to investigate methods for standard-
zing the content and format of communication
ctivities and handoffs. For example, the University of
ashington has developed and validated a computer-

zed resident sign-out system that facilitates the transfer
f care from one resident to another.13 In a randomized,
ontrolled trial, investigators were able to demonstrate
mproved quality and continuity of care and efficiency
ccording to frontline users of the system.14

We were unable to identify any literature describing
he use of a list of “triggers” mandating communication
ith attending surgeons; this is common practice to
arying degrees. For example, it is common to include in
ostoperative orders, aberrant vital signs and other pa-
ameters for which a physician should be notified. Part
f surgical training includes gaining the experience to
ecognize critically ill patients and the knowledge to in-
olve more senior staff or specialist colleagues in care
hat is beyond one’s skill set. Our results suggest that a
ormalized policy that sets specific triggers for commu-
ication with an attending surgeon could lead to im-
rovements in safety. Formal studies of their ultimate
mpact on safety are required, but the preliminary results
f this study of malpractice claims suggest such triggers
ave the potential to mitigate a majority of serious inju-
ies to surgical patients.

In addition to the standardized read-backs, as sug-
ested in this study, surgical safety researchers have eval-
ated several other measures for improving communica-
ions in the operating room. For example, others have
dapted techniques from the aviation domain, including
rew resource management and standardized team
riefings.15-24 Additional investigation of these interven-
ions is needed to determine their efficacy. Recognizing
hat 11 of 24 intraoperative communication break-
owns related to the counting protocol, other investiga-

ions by our group are working to characterize vulnera- g
ilities in the current counting practices and develop
echnological solutions to improve their performance.

The major limitation of this study relates to the use of
alpractice claims as a proxy for safety in health care. It

s possible that there are systematic differences in the
atterns of communication breakdowns that we identi-
ied within these malpractice claims and communica-
ion breakdowns in operations overall. For example, it is
ossible that communications with the attending sur-
eon were overrepresented in this sample, as the attend-
ng surgeon is the member of the team most likely to be
amed in a lawsuit. In addition, there are many other
otential contributing factors that cannot be evaluated
sing claims data. Some have argued that malpractice
laims might not represent important failures in care, in
act, the vast majority of cases involve actual injury
97%) to a patient and medical error (63%).25 In this
tudy, we evaluated only cases in which an identifiable
rror resulted in injury. Cases without error, injury, or
oth, were excluded during the first evaluation by the
IMEPS study design.
Communication breakdowns are among the most fre-

uent contributors to adverse events in medicine, in-
luding serious injury to surgical patients. As a disci-
line, we are just beginning to understand the
mportance of communication in surgical safety. Until

ore information is available, the results of this study
uggest that more frequent and standardized communi-
ation with attending surgeons, standardization of
andoff and transfer protocols, and the use of read-backs

n individual communications are the prevention strat-
gies with the greatest potential to improve safety.
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