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EXECUTIVE SUMMARY
Care delivery is a complex enterprise that involves multiple interactions among
multiple stakeholders. Effective communication between these dispersed parties is
critical to ensuring quality and safety and improves operational efﬁciencies. Time
and motion studies in hospital settings provide strong evidence that care providers—
doctors and nurses—spend a signiﬁcant proportion of their time obtaining or
providing information (i.e., communicating). Yet, surprisingly, no studies attempt to
quantify the economic waste associated with communication inefﬁciencies
hospies in
in h
ospi
os
pital
at a national level.
ta
al settings
seet
Our
O
u research focuses on developing models for quantifying the economic
mic
i
burden
b
bu
urden
en
n on hospitals of poor communications. We developed a conceptuall model
of the effects of poor communications in hospitals that isolates four outcomes:
(1) efﬁciency of resource utilization, (2) effectiveness of core operations, (3) quality
of work life, and (4) service quality, identifying speciﬁc metrics for each outcome.
We developed estimates of costs associated with wasted physician time, wasted nurse
time, and increase in length of stay caused by communication inefﬁciencies across
all U.S. hospitals, using primary data collected from interviews in seven hospitals
and secondary data from a literature review, the Bureau of Labor Statistics (BLS), and
the Agency for Healthcare Research and Quality (AHRQ). We ﬁnd thatt U.S. hospitals
waste over $12 billion annually as a result of communication inefﬁciency among
care providers. Increase in length of stay accounts for 53 percent of the annual
economic burden. A 500-bed hospital loses over $4 million annually as a result of
We note that our estimates are conservative as they do
communication inefﬁciencies. W
not include all dimensions of economic waste arising from poor communications.
The economic burden of communication inefﬁciency in U.S. hospitals is substantial. Information technologies and process redesign may help alleviate some of this
burden.
urden.

265
26
65
JHM55-4.indb 265

Page 1

7/8/2010 3:27:27 PM

Communication Changes Everything

www.stlcommunications.net

STL Communiations, Inc

691 Trade Center Blvd, Chesterfield, MO 63005

(800)993-4785

J o u r n al
a l of
o f H e aall t h c
caar
a r e M a n a g e me n t 5 5 : 4 J u l y / A u g u s t 2 0 1 0

INTRODUCTION
The U.S. healthcare system is frequently
criticized for a number of shortcomings, including excessively high costs
and poor quality of care (IOM 1999;
2001). Care delivery is a complex
enterprise that involves multiple interactions among multiple stakeholders.
Effective communication among these
dispersed parties is critical to ensuring
quality and safety in care delivery while
improving operational efﬁciencies.
Time and motion studies provide strong
evidence that care providers—doctors
and nurses—spend a signiﬁcant proportion of their time obtaining or providing information (i.e., communicating)
(Hendrich et al. 2008; Soto et al.
2006). Yet, surprisingly, no studies are
reported in the literature that attempt
to quantify the economic waste associated with communication inefﬁciencies
in hospital settings at a national level.
One explanation may be that reliable
estimates of the total amount of time
expended by clinicians on communications are not available. However,
an attempt at quantiﬁcation, even if
it is based on informed estimates and
limited by simplifying assumptions,
contributes to an understanding of the
magnitude of the problem and helps
construct an overall estimate of the
economic burden confronting hospitals.
Such understanding might allow us to
design and implement interventions to
address the problem.
The few available quantitative
estimates of inefﬁciencies and other
negative outcomes due to poor communications in the overall healthcare
system are striking. Little (1992) suggested that the U.S. health system could
save $30 billion annually through

improved telecommunications, with
the savings being attributed to better
management of patient information,
claims processing, and inventory management. Although these estimates do
not explicitly focus on hospitals or on
interpersonal communication, they are
nonetheless informative to the degree
that telecommunications technology
can facilitate timely dialogue between
care providers. In reviewing prior work
that has attempted to understand why
medical errors occur, Safran, Miller, and
Beckman (2006) note that “recent work
and commentaries highlight the fact
thatt medical errors are largely a result of
failed communications among clinical
T Joint Commission’s analyteams.” The
sis of the root causes underlying sentinel events, deﬁned as “an unexpected
occurrence involving death or serious
physical or psychological injury, or the
risk thereof,” reinforces this conclu—poor communication has been
sion—poor
implicated as the origin of more than
65 percent of sentinel event occurrences
(Silvey 2009).
Our research focuses on developing
models for quantifying the economic
burden of poor communications in U.S.
hospitals. Hospitals occupy a central
role in the U.S. healthcare system. In
2007, hospitals accounted for 31 percent of overall healthcare expenditures
and employed over 5 million full-time
and part-time workers, and hospital jobs
pay signiﬁcantly more on average than
jobs in other service industries. Further,
hospitals generate signiﬁcant social
value by providing charity and other
uncompensated care, and they have an
indirect economic effect on a host of
other sectors, including ﬁnance, insurance, and retail (AHA 2008).
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We conducted a multistage study to
meet our overarching objective of developing a model for total national waste
attributable to poor communications in
hospitals. In Stage 1, we reviewed prior
literature focused on communication
within hospital settings. The literature
review brought to the surface several
outcomes of poor communications
and a limited number of quantitative
estimates of these outcomes. We followed this in Stage II with interviews
conducted with key informants in seven
hospitals, including senior administrators and clinical staff. This primary data
provides additional insights related to
the opinions of stakeholders about the
challenge of poor communications. We
combined the data collected in Stage I
and Stage II to construct a conceptual
model of the outcomes of poor communications. Finally, in Stage III, we
developed a quantitative model for
estimating inefﬁciency based on two
sources of data: (1) estimates available
in published sources constructed using
time and motion studies in clinical settings and (2) the primary data gathered
through the interviews.

P R I O R L I T E R AT U R E
We review prior literature on communication in hospitals to illustrate three
key points. First, we establish that there
are multiple varieties of communication inefﬁciencies in hospitals that are
endemic. Second, we summarize literature thatt has provided estimates of how
caregivers spend their time across different activities, of which communication
is one. Finally, we
w present evidence from
m
studies that have shown how various
technology-based interventions can
improve communication processes.

A decade ago, Coiera and Tombs
(1998) noted the paucity of studies on
communication systems within healthcare and called for research that isolates
the size and form of different communication ﬂows in healthcare. Since
that time, there is a small but growing
research literature on the importance of
effective communication and coordination in hospital processes in general
(e.g., Williams et al. 2007) and the role
of technology in facilitating such processes in particular (e.g., Kuruzovich et
al. 2008). This literature underscores the
complex and multifaceted nature of the
tasks associated with care delivery and
discharge planning in hospitals. Not
only do these activities involve multiple
stakeholders that include people (e.g.,
nurses, physicians, administrators) and
(
departments (e.g.,
radiology, pharmacy,
billing), they are also characterized
by high levels of dynamism, frequent
exceptions, and urgent circumstances
such as a patient requiring immediate
attention. They also entail extensive
coordination among the various constituents. For example, in discharge
planning, physicians, nurses, patients,
the patient’s family, community health
workers, administrators, and others may
be involved in process completion.
Gottschalk and Flocke (2005) divide
primary care physician activities into
four categories, providing an estimate
for the proportion of time devoted to
each in an average 8.6 hour day:
1. Face-to-face patient care, 55 percent
percen
cent
2. Work speciﬁc to visits outside the
exam room, 14.5 percent
3. Work outside the exam room with
patients not currently being seen,
22.9 percent
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4. Other outside-exam-room work,
including paperwork, academic and
administrative work, 7.5 percent
Though the study is limited to
only 11 physicians and 2 patient care
days, the 611 outpatient visits observed
revealed the intangible beneﬁts of systems such as electronic medical records
(EMR) and e-prescribing and phone
call triage protocols in reducing time
spent in information dissemination and
management.
Chisholm and colleagues (2001)
address the issue of interruptions to the
planned activities of emergency physicians (EPs) and primary care providers
(PCPs) and how these interruptions
affect their daily time distributions. They
show that every hour, EPs and PCPs
spend 2.6 and 3.9 minutes, respectively,
on the telephone, experiencing 1.4 and
0.6 phone interruptions. Hendrich and
Lee (2005) provide a complementary
study on the causes off wasted time on
intrahospital patient transfers. Observation of 200 random patient transfers
suggested that the most common causes
of wasted time are (1) administrative requirements, (2) bed control, (3)
unavailable resources, (4) disruptions,
and (5) breakdowns in communications. The authors observed that an
application of lean methodologies to
obtain process efﬁciencies can yield a
potential time savings of over four hours
per transfer. Coiera and colleagues
(2002) also investigated the importance
of communication in hospital processes,
speciﬁcally focusing on the frequency,
nature, and effect of interruptions to the
performance of physicians and nurses.
Their research highlights and justiﬁes

the importance of studies aimed at
gauging the “errors and poor outcomes”
associated with hospital settings.
A recent time and motion study
by Hendrich and colleagues (2008) of
medical-surgical nurses in hospitals
presented detailed data on the breakdown of various activities in which the
nurses engage. They found that approximately 6.6 percent of each nursing shift
is “wasted” time. Nurses devoted the
bulk of their time (77.7 percent per
shift) to nursing practice, of which 86
minutes or 20.6 percent was consumed
by care coordination that involves
communication with team members or
F
man
other departments. Finally,
Friedman
ence that
en
th
haat
and Berger (2004) provide evidence
om
mm
muu
restructuring teams and their commuan length
length
h
nication processes reduces mean
of stay in a tertiary care hospitall while
maintaining a high level of patient
satisfaction.
Several technology solutions have
been developed to tackle the systemic
healthcare delivery inefﬁciencies documented in the literature. Some studies
speciﬁcally isolate and quantify the
value associated with the use of communication technologies in specialized
inpatient settings. Soto and colleagues
(2006) investigated the use of mobile
telephones in critical care environments.
Their survey of 4,018 anesthesiologists
revealed that mobile telephone use by
anesthesiologists is associated with a 19
percent reduction in the risk of medical error or injury. Buckles and Herrin (2007) focused on an information
technologyy (IT) application for a patient
nurse-call system and used interviews
and historical data to assess the value
of this system. They found that among
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other positive outcomes, the system
resulted in an increase in compliance
with Medicare congestive heart failure
core measures from 68 percent in 2004
to 93 percent in 2005, an estimated
reimbursement realized as a result of the
documented compliance of $430,000
annually, and a 23 percent decrease in
administration delay.
Kuruzovich and colleagues (2008)
provided quantitative evidence that use
of an integrated communications system
for the nurse-call process improved the
overall mean time for responding to
patient requests by 51 percent. Their
study also presented preliminary evidence of creative and evolving system
impacts that were not originally envisioned, such as use of the technology
by nurses for organizing meetings and
conducting conversations when face to
face interactions were infeasible. Finally,
O’Leary, Liebovitz, and Baker (2006)
addressed the issue of hospital-wide
time distribution by analyzing a 753bed teaching hospital and shadowing 10
hospitalists for 74.5 hours. The analysis shows a signiﬁcant amount of time
spent on communication and highlights
the effect that paging interruptions and
multitasking have on the likelihood
of medical errors. Speciﬁcally, they
found that 24 percent of a hospitalist’s
total time is spent on communication.
The study outlines the opportunities
technology offers in solving such communication problems in this particular
setting.

Summary
Overall, agreement is widespread that
the practice and delivery of healthcare
fundamentally and critically depends on

effective and efﬁcient communication.
The complexity of inpatient care delivery and discharge planning in hospitals
is undisputed: It demands rapid and
timely access to information, the ability
to locate important stakeholders at any
point in time, and platforms for coordinating the work of care providers and
other actors who may be temporally
distributed. All
A concerned parties need
to be able to communicate information
about the status of a patient either asynchronously or synchronously, as situation and availability demand. Clearly,
communications technologies, coupled
with process redesign, play a major
role in enabling these capabilities, and
researchers have increasingly begun to
acknowledge this. However, the evidence to date on the speciﬁc value such
systems create for a hospital and for the
patients the hospital serves is sparse.

T H E Q U A L I TAT I V E S T U DY
O F C O M M U N I C AT I O N
C H A L L E N G E S I N H O S P I TA L S
We conducted a qualitative study of
communication challenges in seven
hospitals. Given the limited prior work
in this area, such formative research is
useful. Because the nature and severity
of communication challenges is likely
to be inﬂuenced by certain hospital
characteristics, we selected hospitals
that varied in size (ranging from 162 to
918 staffed beds and 47,000 to 279,000
patient days per year), revenue (with a
range of $770 million to $1.45 billion)
and location (urban and suburban).
All seven hospitals were short-term
acute care facilities. Data were collected
through hour-long structured interviews
with key informants conducted by two
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researchers. Interviews were recorded
and transcribed for data analysis.
The interview protocol encompassed
four broad domains: (1) identiﬁcation of speciﬁc bottlenecks in current
communication processes during care
delivery and discharge planning, (2) an
understanding of the negative outcomes
that result from these bottlenecks, (3)
respondents’ subjective quantiﬁcation of
the extent to which the negative outcomes could be mitigated by improving
communications, and (4) respondents’
opinions on speciﬁc communication
capabilities that they might ﬁnd useful, such as collaborative workspaces
and mobile telephony. Interviewees
included chief nursing ofﬁcers (CNOs),
chief information ofﬁcers (CIOs), chief
medical ofﬁcers (CMOs), physicians,
nurses, and hospital chief executive
ofﬁcers (CEOs). The data were analyzed using content coding to identify
major themes in the four domains. Both
researchers who conducted the interviews independently extracted themes
that were subsequently compared to
validate and triangulate ﬁndings. Agreement in the themes extracted was 92
percent for all seven interviews.
When asked whether communications in the hospital were a challenge,
every interviewee responded strongly
in the afﬁrmative. They each provided
several examples of poor communications in their respective settings. The
CNO at Hospital F said “I think there’s
a tremendous amount of wasted time
and effort in tracking down people. It’s
huge!” She went on to observe thatt one
of the nurses took four years to ﬁnd
out how to discover which doctor is on
call. T
The CIO at Hospital G said, “In an

erree there
the
herree may
maayy
environment like ours, where
an
ns and
and
nd nurses
nur
urse
seess
be many different physicians
caarre team
teeam
te
am for
am
for
or
who are participating in a care
l ays know
k ow
kn
w
a patient, it is difﬁcult to always
who is in charge […]. It sounds like it
wouldn’t be a big deal,, but it’s amazingly complicated and very difﬁcult to
ensure that you always reach the right
person at the right time.” She also noted
“most of the time when an error is made
it’s because somebody changed something and forgot to communicate that
to the rest of the care team.” In general,
consistent with what prior research has
shown, the overwhelming sentiment of
the respondents was that communication lapses occurred frequently in the
hospital, resulted in inefﬁciencies in the
utilization of clinical staff, and increased
the likelihood of mistakes. Further,
the respondents pointed out that poor
coordination could result in patients
not being serviced in a timely manner,
thereby increasing patient risk and possibly length of stay.
In response to questions related
to quantifying the time wasted duee to
intter
ercommunication bottlenecks, the inters
viewees offered a range of estimates.
Hospital E estimated thatt nurses spend
3 hours per shift tracking down other
people, while the CIO of Hospital D
believed that 20 percent of productive
time was wasted due to communication bottlenecks. The CNO at Hospital
F said it took nurses on average 5 to 6
calls to locate a physician and observed
that beeper dependency is “antiquated.”
The CMO from Hospital A said that
during care delivery, face-to-face communication was not so essential, as
long as the caregiver was able to speak
with the right person in real time. His
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conservative estimate of time waste due
to poor communications was 10 percent. At Hospital G, a state-of-the-art
facility with a wide variety of advanced
technologies in place, according to the
CIO, nurses spent 50 percent of their
time away from care delivery, and in her
estimate, total waste in the system was
about 25 to 30 percent, and could be as
high as 40 percent.
The picture that emerged from these
interviews, echoing ﬁndings in prior
literature, is that the hospital environment is rife with communication delays
and failures. In some ways this is not
surprising, given the number of caregivers who have to closely coordinate
their activities, the distributed location
of resources, and the high-pressure and
frequently resource-constrained hospital
setting. Not only does this result in a
suboptimal use of scarce resources, such
as the expertise and skill of caregivers
who may ﬁnd themselves performing
non–value adding activities or hospital beds that remain occupied because
patients are not discharged on time due
to poor coordination during the discharge process, iit can also have serious
ramiﬁcations for patient safety and quality of care. Although our respondents
were reluctant to directly implicate poor
communications in the compromise of
patient safety, they all agreed that mistakes frequently occur because of poor
communications.

A CONCEPTUAL MODEL OF
C O M M U N I C AT I O N O U T C O M E S
As the literature suggests and our interviews conﬁrm, poor communication
among care providers can lead to a wide
array of negative consequences
consequences. We

synthesized the data from prior research
and primary data related to the ﬁrst
two domains in the interview protocol,
the identiﬁcation of communication
ted
ed negative
ed
bottlenecks and the associated
concept
p ua
pt
u
outcomes, to construct a conceptualizaomess associated
om
assso
occia
i te
ted
d
tion of the various outcomes
mmun
nic
i at
atio
ion in
in
with the quality of communication
it 1). We
We isolated
iso
sollaateed
a hospital (see Exhibit
alon
ng which
whic
wh
ich
four primary dimensions along
ass
ssseessse
sed:
d
communication quality can be assessed:
(1) efﬁciency of resource utilization,
(2) effectiveness of resource utilization,
(3) quality of work life, and (4) service
quality. We then associated speciﬁc
outcome metrics for assessing each
dimension.
Efﬁciency depends on the optimal
use of key and often scarce resources in
hospitals: the time of physicians and
nurses. Appropriate diagnoses and rapid
and safe patient treatment represent
the effectiveness of the core operations
of the hospital1 and are measured by
length of stay and incidence of medical
errors. Several studies have highlighted
the importance of communications
quality for improving the working
conditions for hospital clinicians (e.g.,
O’Leary, Liebovitz, and Baker 2006).
Therefore, we include quality of work
life, measured by job-related stress and
job satisfaction, as a third dimension.
Finally, it is important to recognize that
healthcare is fundamentally a service
business, and hospitals are service organizations. The notion of service quality
is a key component of quality improvement efforts that seek to meet or exceed
customer expectations through process
improvement (Weiner et al. 2006).
Poor communications can affect service
quality in multiple ways
mple
mp
le,
le
ways—for example,
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EXHIBIT 1
A Conceptual Model of the Outcomes of Communication in Hospitals

a patientt not being informed about test
results in a timely manner, delays in
patient discharge, and a lack of information available to the patient’s family.
The AHRQ has launched the CAHPS
initiative largely in response to concerns
that service quality measures are not a
part of the core Centers for Medicare &
Medicaid Services metrics. Poor service
quality affects caregivers and patients,
as the metrics of job satisfaction and
patient experience reﬂect.
Our conceptual model explicitly
captures the interconnectedness among
the various communication outcomes.
Unproductive use of their professional
expertise is likely to affect the job satisfaction of professional caregivers. Likewise, any increase in length of stay will
negatively affect the patient experience
in the hospital. Overall, the model demonstrates that the negative consequences

of communication inefﬁciencies are
manifold and multidimensional. The
fact that the consequences are tightly
linked suggests that poor communications pose the risk of a vicious cycle
for hospitals: Wasted nurse and physician time and increased length of stay
reduce hospital margins and increase
staff and patient dissatisfaction, further
limiting the hospital’s ability to generate economic resources for long-term
sustainability.
Some of these dimensions, such as
efﬁciency and effectiveness of resources
utilization and their associated metrics, are tangible and can be directly
translated into monetary terms. Others
affect economic value through a complex causal chain. For example, poor
service quality can lead to staff turnover, thereby increasing hospital costs
of recruiting and training nurses. Poor
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service quality also affects the patient
experience, and negative experiences
can result in patients selecting alternative hospitals or harming the hospital’s
reputation through word-of mouth
communications. Thus, hospital execuo l monitor not only the easily
ou
tives should
meas
me
su
urraab
ble
l tangible outcomes, but also
measurable
tth
he more
more
mo
r difﬁcult-to-quantify
dif
the
intangible
cco
onseq
que
u ncces
e that may have even more
consequences
ne
n
eggaative econ
no
negative
economic
ramiﬁcations.

AN ECONOMIC MODEL
FOR THE EFFICIENCY OF
R E S O U R C E U T I L I Z AT I O N
We limited the economic model to one
dimension of the conceptual model:
efﬁciency of resource utilization, which
represents the major source of cost for
hospitals. The economic model quantiﬁes three categories of waste: physician
time, nurse time, and patient length of
stay. The overall model logic for doctors
and nurses is predicated on estimating
the proportion of time spent in hospitals on communication that is “wasted”;
while for length of stay, we estimated
the increase attributable to poor coordination during care and discharge
coordination.
Waste in Physician Time
According to this computation, the
economic impact of communication
inefﬁciencies in the hospital setting for
physicians is in excess of $800 million
annually (see Exhibit 2). Most physicians are not employed by hospitals.
According to the BLS Occupational
Outlook Handbook, 19 percent of salaried
physicians and surgeons are employed
by hospitals (BLS 2010). Our estimate
accounts for this and is solely based on

the time spent by physicians in hospitals
(i.e., that of salaried hospital physicians
such as hospitalists and those acting as
consultants). Thus, as will be discussed
later, we believe this is a conservative
estimate, and the actual waste is likely
to be substantially higher.2

Waste in Nurse Time
Exhibit 3 summarizes thee results off
our analysis for nurses. Not surprisingly, given that nurses are the primary
caregivers in hospitals (Hendrich et
al. 2008) and serve as the focal point
for coordinating patient care, communication inefﬁciencies generate over
six times the amount of waste due to
physician communication, estimated
at about $4.9 billion annually. The
demand for nurses in the U.S. healthcare system continues to outstrip
man
nd
supply, with the projected demand
ceent between
betw
be
tweeen
expected to increase 41 percent
(HRS
(H
SA 2004)
20
2
004
04)
the years 2000 and 2020 (HRSA
estimate
teed at
at
and the national shortage estimated
(FT
FT
TE
E))
1 million full-time equivalent (FTE)
RNs in 2020. Thus, in addition to the
economic burden, unproductive use
of nurse time creates a further artiﬁcial shortage of critical workers in
an already resource-constrained and
stressed healthcare system.
Increase in Length of Stay
The ﬁnal component of the economic
model is the increase in length of stay
caused by poor coordination and communication during discharge planning
(see Exhibit 4). As the literature review
indicates, this complex activity has a
number of “points of failure,” and failure to provide the appropriate information to the right recipient can result in
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EXHIBIT 2
Economic Burden of Wasted Physician Communication Time in Hospitals
Number of physicians in the US a
Average hourly rate

661,400

b

$84.18

Time spent communicating/shift

c

45 minutes

Estimated waste – % of communication time

c

20%

Number of minutes wasted per physician shift

9

Dollars wasted per physician shift
Hospital shifts/week

12.63

d

2

Weeks worked/year

50

Dollars wasted per physician annually

1262.66

Dollars wasted for physicians in U.S. hospitals annually

835,121,009

a

May 2008 National Occupational Employment and Wage Estimates. Data from BLS (2008).

b

Healthcare Practitioner and Technical Occupations Wage Estimates, U.S. Department of Labor, Bureau of Labor Statistics

(computed as weighted average across ten BLS occupational classiﬁcations). Data from BLS (2008).
c

Based on time and motion studies in prior research and primary data gathered through interviews
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excessive delays in patient discharge and
a concomitant waste of scarce hospital
beds. Using the total number of discharges from U.S. hospitals in 2006,
the national average length of stay, and
national average costs per discharge, we
estimate that the total economic waste
due to hospital overstay attributable
to poor communications is about $6.6
billion annually. A
Aggregating the three
categories of waste, we obtain the results
reported in Exhibit 5.

Discussion
According to our estimation, U.S. hospitals waste approximately $12.4 billion
annually due to poor communication
among care providers. This equates to
an average annual loss of $2.2 million
per hospital on a nationwide basis. For

a speciﬁc hospital, the loss could be
higher or lower, depending on characteristics such as size, annual physician
and nurse stafﬁng levels and staff hours,
occupancy level, and average length of
stay. The loss, as percentage of hospital
revenues, is 1.97 percent. When juxtaposed against the average hospital
operating margin of 3.6 percent in 2004
(AHA 2007), the magnitude is particularly striking. The loss due to increase in
length of stay dominates the overall economic burden, accounting for approximately 53 percent of the total waste,
which excludes the estimated opportunity implications of LOS (see Exhibit 6).
Thus, any action that hospitals can take
to streamline processes related to care
coordination and discharge planning,
especially those that involve commu-
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EXHIBIT 3
Economic Burden of Wasted Nurse Communication Time in Hospitals
Number of nurses in the US a
Average hourly rate

2,542,760

b

35.22

Percentage employed in hospitals

c

59%
d

75

Time spent communicating/shift (minutes)

d

Estimated waste – % of communication time (minutes)

50%

Number of minutes wasted per nurse shift

37.5

Dollars wasted per nurse shift

22.01

Hospital shifts/week

3

Weeks worked/year

50

Dollars wasted per nurse annually

3,302.23

Dollars wasted for nurses employed in hospitals annually

4,954,094,072

a

May 2008 National Occupational Employment and Wage Estimates, Bureau of Labor Statistics. Data from BLS (2008).

b

Healthcare Practitioner and Technical Occupations Wage Estimates, U.S. Department of Labor, Bureau of Labor Statistics.

Data from BLS (2008).
c

Data from BLS (2009).

d

Based on time and motion studies in prior research and primary data gathered through interviews

nication, are likely to have a signiﬁcant
effect on the bottom line.
Our analysis does not include a
quantiﬁcation of lost economic value
due to a decline in patient satisfaction,
staff satisfaction, or other negative outcomes depicted in the conceptual model
caused by poor communication. The
Hospital Quality Alliance (HQA) has
recently introduced “patient experience”
quality measures that assess, among
other indicators, patients’ experience
of nurse and physician responsiveness
(AHRQ 2008). Because poor communication will doubtless negatively affect
the patient experience, future extensions
to the model should attempt to quantify
what is the impact in monetary terms.
It is also important to acknowledge that
the scope of our analysis is limited to

the quantitative aspects of the efﬁciency
of communication processes; we have
not speciﬁcally examined the content
of the communication. Further work
on the quality of what is communicated would provide a more complete
picture of the negative consequences of
ineffective communication. Additionally, the quality of life in a workplace,
particularly a stressful, interruptiondriven setting such as a hospital, is
strongly inﬂuenced by the quality of
existing communication processes. The
model can be extended to consider
the economic loss caused by job dissatisfaction that arises because of poor
communication.
Finally, a key piece that is missing
from the economic model is the negative effect of poor communication on
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EXHIBIT 4
Economic Burden of Increase on Patient Length of Stay
Total Economic Burden
Total loss to U.S. hospitals

12,385,291,197

a

Total loss per hospital

$2,155,088

Total expenses for all U.S. registered hospitals

$607,355,354,000

Average operating margin in 2004

3.60%

Hospital revenues

$630,036,674,274

Total loss (% hospital revenue)
a

1.97%

Weighted national estimates from HCUP Nationwide Inpatient Sample, 2006. Data from AHRQ (2006).

EXHIBIT 5
Total Economic Burden Caused by Communication Inefﬁciencies for all U.S. Hospitals
Number of discharges from U.S. hospitals a
Average length of stay
Average costs

39,450,216

a

4.6

a

8,360

Estimated overstay – % of length of stay

2%

Overstay duration for each discharge

0.092

Charge per day

1817.39

Dollars spent on each overstay

167.20

Dollars wasted on overstay for all discharges in the United States
a

6,596,076,115

This is the estimated loss per hospital on a nationwide basis. The speciﬁc loss to an individual hospital will be higher or

lower,, depending
depen
p dingg on
on hospital
hosp
pital size,, type
type
yp of facility,
facilityy, and
and stafﬁngg ratios.
ratios.

one of the most consequential outcomes
for any hospital: patient safety. The
literature suggests that medical errors
are often an outcome of poor communication (The Joint Commission 2008)
and experts believe that quality of care
can be positively affected by improving communications (Jha et al. 2003).
Future extensions of the model would
need to quantifyy the economic value of
patient safety and the cost of medical
errors caused by communication lapses.

Given these dimensions of economic
waste that are not explicitly captured in
the model, we might speculate that the
model underestimates the total waste by
as much as 50 percent.

Hospital-Level Analysis of the Economic
Burden of Communication Inefficiencies
To further understand what the estimates of the economic burden at the
national level reveal about losses in a
speciﬁc hospital, we performed a more
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EXHIBIT 6
Breakdown of Economic Burden by Category

detailed analysis of wasted nurse time3
in a hypothetical hospital context. A
study of nurse stafﬁng patterns conducted by the University of San Francisco from April 1998 to June 2000
reported the following patient-nurse
ratios: 1.6 in critical care units, 4.2 for
step-down units, and 5.9 in medical surgical units (Donaldson, Brown,
and Aydin 2002). Thus, another way
to quantify the waste is to consider a
500-bed hospital with an 80 percent
occupancy rate (average daily census/
total staffed beds). We assumed that
the hospital has 12 percent critical
care beds, 21 percent step-down beds,
and 67 percent medical surgical beds.
Using the California stafﬁng ratios, we
calculated the overall time wasted and
its associated economic burden (see
Exhibit 7). This analysis indicates that a

500-bed hospital loses over $1.8 million
annually as a result of communication
inefﬁciencies experienced by its nursing
staff.
If we assume that the total economic
burden is identically distributed across
waste categories for all hospitals, then
following from the baseline model, we
can apply the loss breakdown depicted
in Exhibit 6. The wasted nurse communication time represents 40 percent of
the overall loss to the hospital. Thus, the
total loss to the 500-bed hospital attributable to wasted physician communication time would be $308,174, and that
attributable to increase in length of stay
would be approximately $2,451,589
(excluding length of stay’s opportunity
implications). This results in an overall
annual economic burden of over $4
million for the 500-bed hospital.
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EXHIBIT 7
Economic Burden of Wasted Nurse Communication Time in a 500-Bed Hospital
Critical Care
Patient/nurse ratio
Total beds
Proportion beds
Annual nurse hours
Hours per shift
Annual nurse shifts

Step-Down

1.60

4.20

500

500

Medical/Surgical
5.90
500

60

105

335

328,500

219,000

497,390

10

10

10

32,850

21,900

49,739

Wasted time per shift

37.5

37.5

37.5

$ Waste/shift

22.01

22.01

22.01

Overall waste
Occupancy rate
Total waste

$723,029

$1,094,755

0.8

0.8

$578,423

$385,615

Total economic burden for 500-bed hospital due to wasted nurse
communication time

CONCLUSION
Rising costs and medical errors cause
signiﬁcant concern. Policymakers and
healthcare experts continue to lament
the fact that despite beingg one of the
most expensive systems in the world,
the U.S. healthcare system is far from
being high-performance ((Connolly
2008) and the quality of care is signiﬁcantly lower than in nations that spend
considerably less. Simply put, inefﬁciencies and waste are rampant throughout
the healthcare delivery chain (Tucker
et al. 2008). The American Recovery
and Reinvestment Act of 2009 allocates
signiﬁcant resources for infusing more
information technology into the healthcare enterprise. Our research suggests
that technologies targeted at improving communication inefﬁciencies in

$482,019
0.8
$875,804
$1,839,842

hospitals should be a focus of these
investments.
To transform healthcare and guide
resource allocation, it is important to
isolate the causes of inefﬁciencies and
develop estimates for the contribution
of different sources of inefﬁciency to
overall waste (Fraser, Encinosa, and
Glied 2008). Our research focused on
one aspect of inefﬁciency—that caused
by poor communication among care
providers in hospital settings—and its
economic impact. To the best of our
knowledge, this represents the ﬁrst study
to construct a national model of the
economic burden of poor communication processes in hospitals. Our analysis
revealed that U.S. hospitals lose over
$12 billion annually as a result of communication inefﬁciencies. For a 500-bed
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hospital, the annual loss is in excess of
$4 million.
Our economic modeling is based
on a set of assumptions and a combination of primary and secondary data.
We acknowledge the limitations of the
qualitative data that we used to derive
the proportion of communication time
that is wasted. Future research could
conduct detailed time and motion
analyses to further validate these numbers. However, the limitations notwithstanding, we believe our estimate of
the waste is conservative. Even with the
limiting assumptions, the annual loss
ﬁgure is substantial and clearly points to
the need for interventions and policies
to address the root causes of inefﬁciencies. Hospital administrators and key
decision makers must make the identiﬁcation of communication bottlenecks
and breakdowns a key priority in their
hospital transformation agenda. T
They
must also pay attention to problems
related to “overcommunication,” where
caregivers are under continual stress
from being contactable anywhere and
at any time. Many have argued that in
addition to modifying communication
process protocols through policies and
standards, a greater and more effective infusion of communication technologies into the hospital context can
address communication challenges and
aid in connecting to the right person
about the right patient at the right time
in interpersonal interactions among care
providers. Given the substantial economic value that can be realized from
improved communications, U.S. hospitals need to accelerate the adoption
and implementation of such technologies. The natural question that arises:

how much is it going to cost to ﬁx this?
Future work should focus on developing
detailed cost–beneﬁt analyses for different interventions using data from our
baseline model.
One crucial issue with respect to
improving communications in hospitals
is related to ownership of communication processes. The process improvement literature consistently highlights
the need for clear responsibility and
accountability for each key process
within an organization. Currently,
responsibility for ensuring the efﬁciency
and effectiveness of communication
activities is not sufﬁciently demarcated
and assigned. To the extent that improving the quality of communications
requires technological solutions and a
detailed clinical process understanding,
a multidisciplinary team that includes
the hospital CIO, the Chief Medical
Information Ofﬁcer, the CNO, and the
CMO would be able to provide the
type of multifaceted understanding of
hospital operations and the senior leadership and vision necessary to implement change. In addition, one single
individual needs to own the entire
communication activity in a hospital. In
this way, executive accountability can be
exerted when addressing the important
and challenging communication issues
in hospitals.
NOTES
1. Because our emphasis is on clinical
operations, we do not consider
purely administrative functions
such as patient billing or inventory
management.
2. Communication time that is wasted
in other care delivery contexts such as
medical practices is likely to increase
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the overall waste to the healthcare
system signiﬁcantly.
3. Because of the variety in hospital settings and case mixes, general physician
stafﬁng patterns for hospitals cannot
be constructed without making a large
number of assumptions. However,
as we observed earlier, a hospital can
customize the national waste estimates
to its speciﬁc context quite easily.
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PRACTITIONER APPLICATION
Detlev H. Smaltz, PhD, FACHE, FHIMSS, chief executive ofﬁcer,
Health Care Data Works, LLC, Columbus, Ohio
he authors of this paper provide an excellent model for quantifying the economic
impact of communication inefﬁciencies in hospitals. There is great face validity
in their conservative estimates, as healthcare executives across the country are acutely
aware of the challenges their teams face in coordinating a complex set of interrelated
healthcare delivery processes among an array of employed and afﬁliated caregivers.

T
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Immediately applicable are all of the measures provided in the table data that
have been estimated at a per-stay, per-shift level, which hospital executives can apply
to their own data to obtain a cost estimate of communication inefﬁciencies speciﬁc
to their own hospitals.
The author’s model includes resource utilization inefﬁciencies, effectiveness
of core operations, quality of work life, and service quality. While the other three
dimensions are a must in any adequate coverage of this topic, the inclusion of quality of work life is timely and refreshing. At a time when primary care enrollees to
medical schools are down and nursing shortages are projected for years to come, it
is important that we focus on this issue. At my previous institution, the Ohio State
University Medical Center (OSUMC), one of our overarching strategic goals is to
enhance our reputation as a workplace of choice. The cognitive stress that suboptimal coordination and communication mechanisms creates is clearly something that
practitioners must systematically and explicitly address to attract and retain talented
healthcare providers now, and certainly in the future.
The authors also appropriately caution against overcommunication, whereby a
caregiver is contacted too frequently and, thus, the communication itself becomes a
burden. While not within the scope of the author’s focus, complementary technologies such as radio frequency identiﬁcation technologies, whereby caregivers carry a
sensor indicating their location in the hospital at any time, can signiﬁcantly enhance
investments in other communication technologies by creating a means of knowing
who is most available for a given situation.
The authors call out important future extensions to their model. For instance,
data on patient satisfaction has become publicly available. As consumerism continues to reshape patient referral patterns, there is great face validity in future researchers including patient satisfaction in future economic models. Increasingly, patients,
and not physicians, will decide where they receive their care. It makes sense to
include this in future economic impact models. Additionally, with value-based purchasing affecting future reimbursement rates, patient safety and quality (e.g., preventable readmissions) are clearly important future extensions to the author’s model.
Finally, the author’s ultimate conclusion is that technologies targeted at improving communication inefﬁciencies in hospitals should be a focus of hospital investments. While the literature shows that hospitals have been successful at adopting
medical technologies (e.g., MRIs, implantable devices), the literature suggests that
adoption of technologies focused on the patient care processes (e.g., EMRs, uniﬁed
messaging technologies) have been far less successful. To ensure success, hospitals
should include adequate cultural change management resources in these technology
investment packages.
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