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BACKGROUND: There is increasing interest in the use of
information and communication technologies to improve
how clinicians communicate in hospital settings.

METHODS: We implemented a communication system with
support for physician handover and secure messaging on 2
general internal medicine wards. We measured usage and
surveyed physicians and nurses on perceptions of the sys-
tem’s effects on communication.

RESULTS: Between May 2011 and August 2012, a clinical
teaching team received, on average, 14.8 messages per
day through the system. Messages were typically sent as
urgent (69.1%) and requested a text reply (76.5%). For mes-
sages requesting a text reply, 8.6% did not receive a reply.
For those messages that did receive a reply, the median
response time was 2.3 minutes, and 84.5% of messages
received a reply within 15 minutes. Of those who completed

the survey, 95.3% were medical residents (82 of 86) and
81.7% were nurses (83 of 116). Medical trainees (82.8%)
and nursing staff (78.3%) agreed or strongly agreed that the
system helped to speed up their daily work tasks. Overall,
67.1% of the trainees and 73.2% of nurses agreed or
strongly agreed that the system made them more accounta-
ble in their clinical roles. Only 35.8% of physicians and
26.3% of nurses agreed or strongly agreed that the system
was useful for communicating complex issues.

CONCLUSIONS: In summary, with a system designed to
improve communication, we found that there was high
uptake and that users perceived that the system improved
efficiency and accountability but was not appropriate for
communicating complex issues. Journal of Hospital Medi-
cine 2014;10:83–89. VC 2014 Society of Hospital Medicine

Previous studies have advocated the importance of
effective communication between clinicians as a criti-
cal component in the provision of high-quality patient
care.1–4 There is increasing interest in the use of infor-
mation and communication technologies to improve
how clinicians communicate in hospital settings. A
number of hospitals have implemented different solu-
tions to improve communication. These solutions
include alphanumeric pagers,5 smartphones,6 e-mail,7

secure text messaging,8 and a Web-based interdiscipli-
nary communication tool.9

These systems have different limitations that render
them inefficient and likely inhibit collaborative care.
Current systems, such as pagers, rely on the sender to
ensure the message was received and are successful in
delivering messages approximately 67% of the
time.5,9,10 Although alphanumeric pagers and secure

text messaging can increase the likelihood of delivery,
these messages are often isolated and not easily view-
able by the whole care team.11 Improved systems
should also reduce unnecessary interruptions by pro-
viding support for both urgent and delayed messages.
Finally, messages should be stored and retrievable to
enable increased accountability and allow for review
for quality improvement initiatives.

It is also important to consider the unintended
consequences of technology implementations.12

Moving communication to text messages and
smartphones has the potential to reduce interpro-
fessional relations and can increase confusion if
used for complex issues.10,13 In this article, we
present a system designed to improve interprofes-
sional communication on general internal medicine
wards by incorporating these desired features and
describe the usage and attitudes toward the system,
specifically assessing for effects on multiple
domains including efficiency, interprofessional col-
laboration, and relationships.

METHODS
Research Question

Will nurses and physicians use a system designed to
improve interprofessional communication and will
they perceive it to be effective and improve workflow?
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Setting

The study took place on the general internal medicine
wards at Toronto General Hospital and Toronto
Western Hospital, 2 large academic teaching hospitals.
There are several general internal medicine wards at
each site with approximately 80 beds at each site. At
each site there are 4 clinical teaching units and 1 hos-
pitalist team. The study was approved by the research
ethics board at the University Health Network.

Intervention

To address issues with communication, we developed
a system—Clinical Message (CM)—that included 2
main components: a physician handover tool and
secure messaging module. The focus of CM was to
improve communication and information flow among
different healthcare providers (physicians, nurses,
pharmacists, social workers and therapists) through a
secure, shared platform.

Physician Handover
The physician handover tool was designed to facili-
tate the physician handover process at shift change
and is used as a patient rounding tool for day-to-
day management of patients. It is also accessed by
nurses and other clinicians to view the physicians’
notes and to stay informed on the overall care plan.
The tool contains standard elements including a list

of patients with the following information on each
patient: demographics, diagnosis, code status, medi-
cal history, active issues, and discharge plans (Figure
1).

Secure Messaging
Secure messaging was designed around our dominant
communication: nurses sending messages to physicians
who would then respond. Nurses and other health pro-
fessionals sent messages to the medical teams by access-
ing CM, selecting the appropriate patient, and filling out
a message template. The system automatically populated
the “To” field with the team assigned to the selected
patient. Messaging for each team was centralized
around a single team smartphone that was carried 24
hours a day, 7 days a week by a physician on that
team. This removed the guesswork of trying to identify
the individual physician responsible for that patient. For
each message, a subject or issue and content were
entered (Figure 2). Logic was also incorporated to
reduce the amount of unnecessary interruptions. Senders
would choose to send the message immediately as an
“interrupt message” (urgent) for urgent/time sensitive
issues or as an “allow time to respond message”
(delayed). For the latter, the message was posted to the
system where physicians could check and answer them.
Interrupt messages were sent to the team smartphone
using the Short Message Service (SMS) protocol. To try

FIG. 1. Physician handover tool: patient list showing patient information and physician notes for a selected patient. (Note: not real patients.)
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and ensure the communication loop on any issues was
closed, when a message requested a response and did
not receive it, the system sent another message. For
urgent messages, a repeat message was initiated after 15
minutes. For delayed messages, the sender defined when
they needed a response, typically within 2 to 8 hours.
Senders were also able to select the mode of response
that would best meet their needs from a workflow per-
spective: call back, text reply, or to specify that a reply
was not required. Senders were also able to verify if the
messages were received by the physician’s smartphone.
Physicians could view the messages within CM and
reply. For messages that went to their team smartphone,
physicians could respond from the smartphone through
a secure Web link.

Because the messages were linked to the patients,
they were visible to the entire care team, not just the
message sender and recipient. If the care of the patient
was transferred from 1 clinician to the next, the new
clinician could easily review prior messages to under-
stand recent patient events. The system was accessible
through a browser on the intranet. The system regu-
larly pulled patient demographic details such as name,
age, medical record number, and location from our
electronic medical record through a 1-way interface.
Information from this communication system was not
considered part of the medical record but was
retrievable.

The system was introduced as the new standard
method of communication for nurses to reach physi-
cians for all of the general internal medicine wards
and for all medical teams at site 1 on May 2, 2011
and site 2 on June 6, 2011. The system replaced a
text-based Web-paging system and supplemented the
numeric pager carried by residents. Initial training of
a half hour was provided to all nurses and residents.

Message Analysis for Usage Statistics

We analyzed messages created and sent via the CM system
from May 2011 until August 2012. The extracted message
information included date and time sent, issue, level of
urgency, response type requested, roles of clinicians involved
from the associated team, hospital site (senders and receivers),
and message details. The following inclusion criteria were
used for the analyses: (1) the senders and receivers of the
messages could not be CM support staff, and (2) the mes-
sages sent were intended for the team smartphones used by
the respective medical teams, not individual clinicians.
Descriptive statistics and frequency analysis were performed
using Microsoft Excel (Microsoft Corp., Redmond, WA) and
IBM SPSS (IBM, Armonk, NY).

Survey

Development of the Survey
We used standard methods to develop a survey to
assess staff perceptions on the impact of the new

FIG. 2. Patient list with a selected patient: sending a message on the Clinical Message system. (Note: not real patients.)
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communication system. Relevant questionnaire items
were compiled from a systematic review of the litera-
ture for communication surveys and communication
issues that included the following domains: efficiency,
accountability, accuracy, collaboration, timeliness,
richness of the communication medium, and impact
on interprofessional relationships and verbal commu-
nication.10,14,15 We carried out pilot testing with 5
nurses and physicians, and modified the questionnaires
based on their feedback.

Sampling and Data Collection of the Survey
Survey participants consisted of 2 groups of clinicians:
(1) medical trainees that included medical residents,
medical interns, and clinical fellows, and (2) nursing
staff that included part-time and full-time nurses. To
qualify for inclusion, participants had to have used
the CM system for at least a month prior to adminis-
tration of the questionnaire.

Data Analysis

Responses were recorded into an Excel spreadsheet
that was imported into SPSS for analysis. Categorical
variables were described using proportions. Survey
comments were grouped into common themes, and

themes mentioned by more than 1 respondent were
reported.

RESULTS
Usage Analysis

A total of 60,969 messages were sent using CM
between May 2, 2011 and August 19, 2012. On aver-
age, a team would receive 14.8 messages per day. Of
all messages, 76.5% requested a text reply, 7.7%
requested a call-back, and 15.7% did not request a
response. More than two-thirds of messages at both
hospitals were sent as immediate. Of the nonurgent
messages, 86% were not replied to within the desired
time, requiring a repeat message to be sent. Examples
of different types of messages are shown in Table 1.

For messages requesting a text reply, 8.6% did not
receive a reply. The median response time was 2.3
minutes (interquartile range of 5.8 minutes), but some
messages did not receive a response even after a week,
which skewed the distribution of response times. For
those messages that did receive a reply, 68.9% of
them were responded to within 5 minutes, and 84.5%
were responded to within 15 minutes. Messages were
predominantly received between 9 AM and midnight
(see Supporting Figure 1 in the online version of this

TABLE 1. Examples of Types of Messages Sent Through the System and the Replies

Sender Issue Details Priority Desired Response Type Time Created Time Sent Reply Time Replied

Nurse Vital sign Pt’s BP is 182/95, HR is
108 now. Previous at
0800 was 165/78;
HR was 99. PT is not
on antihypertensive
meds.

Allow time to respond (23:00) Text reply 21:43 23:02 OK. Will assess. 23:03

Nurse NG tube NG tube is in place. Can
you please enter
portable chest x-ray
to check placement
ASAP?

Immediate Text reply 16:58 16:58 Will do. 17:00

Nurse Bloodwork Pt creat5 216. Pt has
NS @ 75 cc/hr. Pt
has noted crackles
throughout lung fields
and has productive
cough; eating and
drinking well. Would
you like it continued
as well? Pt O2Sat
93% RA; would you
like 4 L of O2 contin-
ued? Pls call for tele-
phone order.

Immediate Call back 12:53 13:04 Dealt with it on phone. 13:05

Nurse Pain control Hello! Pt has been getting
1 mg hydromorphone
IV q 1 hr and pain is
still not controlled. Pt
remains awake and
alert. Thanks!

Immediate Info only 15:41 15:41 Thank you. 15:42

NOTE: Abbreviations: BP, blood pressure; HR, heart rate; PT, patient; NG, nasogastric; creat, creatinine; NS, normal saline; RA, room air; IV, intravenous.
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article). Because the sending of some messages was
delayed, there appeared to be fewer messages received
during protected educational times (8–9 AM and 12–1
PM) as well as between midnight and 7 AM compared
to other times.

Survey Results

Between April 2013 and June 2013, 82 of 86 medical
trainees (95.3%) and 83 of 116 nurses (71.6%) com-
pleted the survey, for an overall response rate of
81.7%. Clinicians perceived that CM appeared to
have a positive impact on efficiency. In particular,
82.8% of physicians and 78.3% of nurses agreed or
strongly agreed that CM helped speed up daily work
tasks (Table 2). The majority of physicians and nurses
agreed that the system increased accountability,
increased timeliness of communication, and improved
interprofessional relationships. It was not seen to be
effective for communicating complex patient issues.

Survey comments revealed that nurses perceived a
lack of desired response, whereas physicians noted
being interrupted with low-value information through
the system (Table 3). Both commented that further
functionality, such as an active message stream, would
be of benefit. Difficulty in communicating complex
issues was also noted.

DISCUSSION
We describe an implementation of a system to
improve clinical communication in hospitals. The sys-
tem was highly used and was perceived to improve
communication by both nurses and physicians. Specifi-

cally, users found that the system increased efficiency,
accountability, timeliness, and collaboration, but that
there were issues with message clarity for complex
medical issues.

Other systems and approaches have been imple-
mented to improve communication. These included
the use of alphanumeric pagers, e-mail, secure texting,
and smartphones. There is evidence that more
advanced systems can improve efficiency for senders.16

A recent randomized trial of secure text messaging
found that it was perceived to be more efficient than
paging, but overall usage was low and inconsistent.8

There is also evidence that smartphones may increase
interruptions, worsen interprofessional relationships,
and cause issues with professional behavior.10

Unfortunately, there are a limited number of interven-
tions that improve communication, with some
improving efficiency but none demonstrating
improved patient-oriented outcomes.16,17 This study
evaluated a novel system, with functionality to link
communication to patients, and created a system that
aligned with the workflow of the clinicians. Messages
were linked to the patient, not the sender or receiver,
so other clinicians in the patient’s circle of care could
easily view the communication. Moreover, the system
was designed to improve message response rates and
allow for nonurgent messages.

Our communication system uses standard, commer-
cially available components (smartphones, SMS), and
relatively basic functionality (handover, secure mes-
saging). Important findings are that the current system
of paging can be transformed to a more efficient

TABLE 2. Summary of Survey Responses

No. of Subitems in Survey Physician (% Agree, Strongly Agree), n 5 82 Nurse (% Agree, Strongly Agree), n 5 83

Positive impact on efficiency. 7 58.9% 66.6%
The CM system helps speed up my daily work
tasks.

82.8% 78.3%

Positive impact on physician-nurse collaboration. 6 55.3% 58.5%
The CM system increases the amount of commu-
nication between nurses and physicians.

50.6% 67.1%

Improved timeliness of communication. 5 54.2% 50.5%
Communication through the CM system helps me
resolve patient issues within the appropriate time
frames.

66.7% 55.6%

Increased accountability. 2 67.1% 73.2%
Improved accuracy of communications. 3 41.6% 50.7%
Improved interprofessional relationships. 2 62.2% 53.6%
Increased verbal communications. 2 35.1% 25.3%
Richness of the communication medium. 6 40.7% 48.3%

I find the CM system useful for communicating
complex patient issues.

35.8% 26.3%

I would prefer CM over standard hospital communi-
cation methods such as numeric paging.

1 68.3% 76.5%

I enjoy using the CM system for clinical communica-
tion on the wards.

1 63.0% 79.0%

Communication through the CM system helps to
reduce interruptions for physicians.

1 45.7%

NOTE: Major groupings are listed. For those with multiple (>3) items in the survey, important items are listed. Abbreviations: CM, Clinical Message.
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system that users will readily adopt. We found posi-
tive effects with components of the system. It
appeared to improve efficiency and increase account-
ability. Accountability is crucial and moves from
undocumented conversation to fully documented
details of interactions. This can be used for both inci-
dent review and to review for quality improvement.

Using the system, physicians perceived that they
were bothered by low-value information, whereas
nurses perceived a lack of response, and both found
that the system was not ideal for complex messages.
The mismatch between what physicians and nurses
perceive as important has been attributed to their dif-
ferent timeframes and context.18 For nurses with an
upcoming change of shift, they wanted resolution of
issues before handover. A physician on a different
ward may not appreciate the context of a nurse hav-
ing to directly interact with an irate family member.
These different perceptions likely contributed to the
lack of response to 8.6% of text messages. This is still
better than other systems, such as paging, which can

be as high as 33%.10 For nonurgent items, clinicians
would ideally check and clear items regularly from the
system using a desktop computer, responding within
the allotted timeframe. Unfortunately, this never
became part of routine physician workflow, likely due
to their busy workload, so many physicians would
only respond when items became “overdue.” How-
ever, having a method to deal with nonurgent mes-
sages may have prevented some interruptions during
protected educational times of trainees. The system
was also not ideal for urgent or complex items. Com-
plex items can be difficult to convey using the rarified
communication medium of text messages.19,20 Urgent
or complex issues are likely best resolved with a face-
to-face or telephone conversation.

There are several limitations in our study that should be
considered when interpreting the results. It is a study of
usage and perceptions after implementation. Although
more rigorous study is required to evaluate the effects, we
see this as a first step in process improvement. Future
research should measure the impact on improving patient

TABLE 3. Issues Mentioned in Survey Comments by Occurrences

Issue

Occurrences

ExampleMD RN Total

Lack of response 1 10 11 “It depends if they respond quickly or
not. A few times I send the 2nd mes-
sage to remind them of the issue. I
also spend more time to check if they
answer it or not. I even call their
Blackberries at last to get a
response.”

Message stream 3 4 7 “I wish that I could see follow-up mes-
sages after my initial reply (ie, it
would be nice to have an open mes-
sage stream).”

Difficult to communicate complex issues 1 5 6 “Difficult to communicate complex
issues. Takes a lot of time to
respond, and it becomes inefficient
when responding to nonurgent CM
because it interrupts workflow.”

Many messages are low-value interrupts 3 0 3 “CM is useful for handover between clini-
cians, but often it slows down the cli-
nician when they are used for
‘information’-related ‘low-value’/non-
critical messages between nurses
and clinicians”

Lack of detailed response 0 3 3 “Specific messages regarding response
to care is required most times. For
example, ‘acknowledged’ is not a
favorable response.”

Technical issues 2 0 2 “I find CM very useful. We have had mul-
tiple issues with our Blackberry this
month, and CM was not working.
When it is up and running, however,
it is a wonderful tool.”

Discrepancy in perceived urgency 2 0 2 “Discrepancy between what nurses find
urgent and what we find urgent.”

NOTE: Abbreviations: CM, Clinical Message; MD, medical doctor; RN, registered nurse.
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care of this system and on patient outcomes such as
adverse events. The study and intervention was limited to
general internal medicine wards in 2 academic hospital set-
tings where there are frequent rotations of medical person-
nel. The findings may not be generalizable to other
hospital settings.

Future directions should be to further improve on
the communication system and to educate and train
staff on how to effectively communicate. Survey
results showed that although users perceived increased
efficiency, there was still significant opportunity to
improve. One way to improve would be to have a
mobile application in which physicians can easily
review nonurgent items. Improvements could also be
realized by educating clinicians on the use of the sys-
tem and providing immediate feedback. Providing
feedback to physicians on how well they respond
could address nurses’ issues around lack of timely
response. By creating consensus between nurses and
physicians on what is of high and low value to com-
municate could increase satisfaction for all users.

In summary, we present the usage and perceptions
of a system designed to improve hospital communica-
tion. We found that there was high uptake, and that
users perceived it to improve efficiency, collaboration,
and accountability, but it may not be useful for com-
municating complex issues.
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