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Summary

Background: In hospitals, effective and efficient communication among care providers is critical to the
provision of high-quality patient care. Yet, major problems impede communications including the fre-
quent use of interruptive and one-way communication paradigms. This is especially frustrating for front-
line providers given the dynamic nature of hospital care teams in an environment that is in constant flux.
Methods: We conducted a pre-post evaluation of a commercially available secured messaging mo-
bile application on 4 hospital units at a single institution for over one year. We included care pro-
viders on these units: residents, hospitalists, fellows, nurses, social workers, and pharmacists. Utiliz-
ation metrics and survey responses on clinician perceptions were collected and analyzed using de-
scriptive statistics, the Kruskal-Wallis test, and Mann-Whitney U test where appropriate.

Results: Between May 2013 and June 2014, 1,021 providers sent a total of 708,456 messages. About
85.5% of total threads were between two providers and the remaining were group messages. Resi-
dents and social workers/clinical resource coordinators were the largest per person users of this com-
munication system, sending 9 (IQR 2—20) and 9 (IQR 2—22) messages per person per day, and receiv-
ing 18 (IQR 5-36) and 14 (IQR 5-29) messages per person per day, respectively (p=0.0001). More
than half of the messages received by hospitalists, residents, and nurses were read within a minute.
Communicating using secured messaging was found to be statistically significantly less disruptive to
workflow by both nursing and physician survey respondents (p<0.001 for each comparison).
Conclusions: Routine adoption of secured messaging improved perceived efficiency among pro-
viders on 4 hospital units. Our study suggests that a mobile application can improve communi-
cation and workflow efficiency among providers in a hospital. New technology has the potential to
improve communication among care providers in hospitals.
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1. Background

Today’s care of patients in hospitals inevitably involves multiple health care providers who must co-
ordinate and communicate effectively in an environment that is uncertain and in constant flux.
These providers spend a substantial amount of time communicating with each other than on other
patient activities, such as talking with or examining patients [1, 2]. Not only is the communication
space enormous, but it also plays a substantial role within health care systems. Effective communi-
cation among health care providers is critical to providing high-quality care [3-5]. Studies have
shown that communication failures are the largest contributor to adverse events and poor outcomes
in health care systems [6, 7]. Furthermore, this inefficient communication is estimated to cost U.S.
hospitals upwards of $12 billion per annum [8].

Yet, hospitals’ communication systems still receive much less attention than information systems
such as electronic health records. There is now growing literature on the limitations of traditional
hospital communication systems such as alpha-numeric pagers, landlines, email, and unit intercoms
[8-12]. Health care providers navigate an increasingly fragmented communication space that forces
them to communicate through several disparate modes: face-face interactions, phone calls, one-
ways texts, pagers, or email. This results in frequent interruptions in workflow, inability to indicate
the urgency of messages, delays in sending or receiving information, and frustrations among pro-
viders from the various communication systems in a health care setting.

To address clinical communication frustrations, a variety of solutions, including the use of instant
messaging or smartphone based email or texting have been implemented to replace traditional
pagers in diverse health care settings. Smart devices, such as smartphones or tablets, are increasingly
adopted by physicians and being used in the clinical setting for internet access, team coordination,
and information transmission via email or texting [13]. However, smartphone texting of patient pro-
tected health information (PHI) through insecure channels and without adequate safeguards can ex-
pose a health care system to potential privacy and security violations that may result in adverse legal
and financial consequences. The use of third-party secured-messaging solutions, such as mobile ap-
plications that are downloaded on smartphones, is a potential solution safeguard for health care sys-
tems [14]. Recently, a smart phone based Health Insurance Portability and Accountability Act
(HIPAA)-compliant messaging solution was implemented in an inpatient setting and found to be
more efficient than paging [15]. However, overall usage was low and inconsistent among the 49 par-
ticipants, who did not include nurses. A similar smartphone messaging tool developed by a health
care system was perceived to improve efficiency and accountability among both trainees and nurses
on general internal medicine units and had high usage among staft [5]. Messaging in this study was
centralized around a designated team smartphone that was carried by the primary physician of the
team, and nurses utilized the tool via a desktop interface and not smartphones. Despite the positive
findings, some earlier studies suggested that a mobile messaging system might create unwelcome in-
terruptions during patient interviews or other provider routines leading to poor adoption among
various providers [10, 16].

2. Objectives

We hypothesize that compared to commonly used tools to communicate, such as pagers, landlines,
or phone calls; a unified communication system of texting between all hospital providers in a care
team has the potential to be an efficient and effective means for communicating information con-
tributing to better patient care coordination. Our objective was to determine if a commercially avail-
able smartphone based secured messaging application has the potential to allow providers to com-
municate efficiently and effectively as a care team. To the best of our knowledge, ours is the first
study that evaluates utilization and perception of using a smartphone based HIPAA-complaint
messaging application among various health care providers in a teaching hospital.
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3. Methods
3.1 Setting and Participants

This was a pre-post study. The study was conducted on 1 surgical unit and 3 general medical units at
the Hospital of University of Pennsylvania, a tertiary-care academic teaching center affiliated with
the University of Pennsylvania Health System. The surgical 24-bed unit consisted of clinical teams
staffed by vascular attendings and fellows, surgical residents, and advanced practitioners. One of the
three 40-bed medical units was staffed primarily by hospitalists and the remaining general medical
units consisted of clinical teams staffed primarily by hospitalists, advanced practitioners (APs), and
internal medicine residents. Additionally, residents from emergency medicine and psychiatry rotate
on these units during their general medical service blocks. Each unit is also staffed by registered
nurses, clinical pharmacists, social workers (SW), secretaries, and clinical resource coordinators
(CRCs). All units are characterized by a high volume of medically and surgically complex patients
and a high turnover of physicians. Generally the clinicians on these units do not have geographically
based patient assignments.

Prior to our intervention, non-face-to-face, non-urgent communication with attendings, resi-
dents, or APs was managed with a “one-way,” web-browser-to-pager texting system. Using this sys-
tem, nurses, pharmacists, SWs, secretaries, and CRCs were able to send one-way alpha-numeric text
messages to physicians and APs. Additionally, residents, SWs, CRCs, APs, and pharmacists also
called each other or nurses using individual hospital-issued cell phones (which were, in most in-
stances, not smartphones). Non face-to-face communication with nurses or secretaries was handled
using each unit’s landline or intercom system.

3.2 Intervention

We worked with the Penn Medicine Center for Health Care Innovation to gain insight into various
providers’ workflow and their frustrations with communicating with other providers. Our goal was
to select desired functionalities of a communication tool based on our providers’ daily communi-
cation needs such as alphanumeric character messaging, picture messaging, voice messaging, indi-
vidual or group messaging with the ability to remove or add individual providers within a message
thread, read receipts, personalized ring tone for messages received, and status updates regarding
work availability (e.g. “off duty” vs. “on duty” vs. “busy”). Ultimately we chose a mobile application
vendor, Cureatr, which is a commercially available, HIPAA-complaint messaging application for
Android and iOS platforms utilized for transmission of encrypted text messages via hospital wireless
fidelity (Wi-Fi) network or commercial cellular networks. Currently there are numerous similar mo-
bile applications which range from basic secure messaging to more robust functionality and inter-
face capabilities, such as directory or scheduling information.

Beginning May 6, 2013, select care providers on the study units, which included nurses, pharma-
cists, SWs, secretaries, CRCs, residents, fellows, and attendings were instructed to utilize the Cureatr
application for non-urgent communication, such as medication adjustments, clarifications of plan of
care, and discharge planning using the Cureatr application. Urgent information, such as clinical de-
terioration or high-risk medication changes, would still be communicated by calling the provider.
Care providers such as consultants, bed managers, ancillary service staff, and providers from units
other than the 4 units in our study were excluded from the study. The project’s clinical champions
meet with leadership of the included care providers and worked with them to communicate the new
tool that would be implemented for communication. A participation rate could not be calculated
since it was not possible to calculate who was not using the tool to communicate.

Participants, except for unit secretaries, were provided devices iPhones or iTouches or allowed to
use their own personal devices. Thirteen iTouches were used by nurses on one unit and the remain-
ing units were provided iPhones (a total of 96 iPhones). Given their limited need for mobility, unit
secretaries accessed Cureatr from hospital desktop computers through a web application. Each par-
ticipant created unique password-protected Cureatr accounts. Messages were sent between pro-
viders by typing in the name(s) of the desired receiver of the message and filling in the patient name,
room number, and subject heading and text field of a message template. Training on the usage of the
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application was demonstrated by the project’s clinical champions on as needed basis during the first
two days of implementation. Communication emails and an internal website provided frequently
asked questions and tutorials to providers. This work was formally approved by the University of
Pennsylvania Institutional Review Board and waived the requirement for consent.

3.3 Usage

Messages using Cureatr from May 6, 2013 to June 30, 2014 were analyzed to evaluate utilization, pat-
tern, and adoption of the communication solution. Administrators, such as the project leaders or in-
formation technology staff, and medical student usages were excluded from the analysis given that
they were not primary patient care providers. The extracted message information included usage by
provider role, number of threads and messages sent to an individual provider or group of providers,
character length of messages, and time-to-read statistics. “Thread” refers to a collection of mess-
age(s) shared among providers with a unique subject header (e.g. “Jane Doe, room 1271”), whereas
thread length describes the number of unique messages within a given thread. Character length
refers to the number of alphanumeric characters, excluding spaces, in a given message. Extreme par-
ticipants (termed “hyper-users” and “hypo-users”) were recognized if they contributed more mess-
ages than 95% of all users, or less than 5% of all users, respectively.

3.4 Surveys

Pre-intervention surveys were administered to nurses and physicians 2 months prior to implemen-
tation (10 items and 9 items, respectively). These surveys assessed attitudes to evaluate perceived
measures of efficiency, workflow, and overall satisfaction toward the daily communication practice.
Survey items were compiled by reviewing literature for surveys regarding communication practices
[17]. Pilot testing of the survey was carried out with 8 nurses, 10 residents (surgical and medical), and 4
hospitalists, and modified based on feedback as performed in similar investigations. Post-intervention
surveys (14 items), administered two months after implementation, included each of the baseline sur-
vey questions, modified in order to fit the post-intervention change, as well as questions regarding per-
ceived time saved and value of using Cureatr to communicate. Given that select providers such as so-
cial workers and nurses did not rotate off the units but did have a high turnover rate and some pro-
viders such as residents frequently rotated through the units, we surveyed providers 2 months post im-
plementation to better assess the immediate perceived change using the new communication system.

3.5 Statistical Analysis

Numbers of messages per provider (and messages per provider per day) are reported as medians
with interquartile range (IQR). Message lengths are reported as medians with IQR. Usage data was
compared using descriptive statistics and the Kruskal-Wallis test, where appropriate. Survey re-
sponses for select items were reported as median scores on a Likert scale, valued from 1 to 5
(1=strongly disagree, 3=neutral response, 5=strongly agree), with IQR and compared using the
Mann-Whitney U test. STATA version 14.0 (College Station, TX, USA) was used for all analyses.
P-values <0.05 were considered statistically significant.

4. Results
4.1 Usage Analysis

A total of 708,456 messages were sent during the 13-month study period. This translated to 130,073
threads on specific patients. Messages between 2 providers constituted 85.4% (n=111,039) of total
threads, while 14.6% (n=19,034) were group messages. Only 548 messages contained image attach-
ments (0.08%). Usage of the secured messaging application by provider role is shown in »Table 1.
Nurses and residents represented the largest contributors of message senders, 43.4% (n=307,137) vs
32.0% (n=226,854), and receivers, 35.9% (n=366,705) vs 39.2% (n=399,395), respectively, during the
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study period. On average, each SW/CRC sent the most messages (per person) throughout the study
period (median 510 messages, IQR 195-4028), followed by nursing staff (median 450, IQR 62-1202),
whereas the fewest messages were sent by a given resident (145, IQR 21-538), attending (133, IQR
9-765), and pharmacist (112, 6-354; p=0.0001 by Kruskal-Wallis test). Among group threads, most
messages were sent by residents (29.7%), followed by nurses (24.9%%) and SW/CRCs (21.4%).

At the individual level, the median number of messages sent per participant was 474 (IQR
238-674). More messages were sent per provider per day by pharmacists, residents, and SW/CRC
than other providers, while more messages were received per provider per day among residents, ad-
vanced practitioners and attending physicians (p=0.0001 for both comparisons, »-Table 1). Forty-
seven “Hyper-users” contributed 145,111 messages (20.5%), while 47 “hypo-users” contributed 49
messages total (0.007%). The majority of “hyper-users” were nurses (n=21) followed by residents
(n=14), while “hypo-users” were more often residents (n=22) than nurses (n=13) or other providers.

> Figure 1a illustrates the total number of messages sent by provider role throughout the study period.
The majority of nurses’ messages were sent to residents (59.5%, n=182,822), while the majority of resi-
dents’ messages were sent to nurses (52.7%, n=119,661). »>Figure 1b illustrates the number of messages
sent per sender per day according to provider role. Among individual users, the highest volume of mess-
ages were sent from secretaries to nurses (15 messages/secretary/day), followed by resident messages to
nurses (8 messages/resident/day) and pharmacist messages to residents (8 messages/pharmacist/day).

When analyzing the messages sent between nurses and residents, we found that 67.7% of their
conversations contained between 3 and 10 messages, whereas 18.6% of their conversations could be
classified as ‘quick replies’ since they contained 2 messages. »-Figure 2 examines the number of
characters in each message sent, we found that there was a trend towards shorter messages sent by
attendings and residents (median character length, excluding spaces, of 28 [IQR 12-55] and 27 [IQR
12-53], respectively). Longer messages were sent by SWs and CRCs, and pharmacists (median char-
acter length 41 [IQR 18-83] and 45 [IQR 19-87], respectively; p<0.001 by Kruskal-Wallis test).

Time-to-read statistics were fairly similar across providers with the exception of secretaries, who
were found to have to have a longer delay in reading messages sent to them compared to other pro-
vider roles as shown in »Figure 3. More than half of messages received by attendings, residents, and
nurses were read within 1 minute.

4.2 Survey results

Pre-intervention survey data were collected from 136 nurses and 93 physicians, (response rate 69%
and 85%, respectively), whereas post-intervention surveys were collected from 127 nurses and 83
physicians (response rate 64% and 76%, respectively) as shown in »-Table 2 and P Figure 4. For all
items, median responses on perceived efficiency, workflow, and satisfaction with communication
were significantly different between pre and post intervention for both nurses and physicians. For
example, nursing reported statistically significantly less disruption in their workflow from after
using secured messaging and that physicians were more responsive when using secured messaging.
Physicians also reported statistically significantly less disruption in their workflow after using se-
cured messaging and reported receiving complete patient information over texts.

5. Discussion

In the present study, we describe the implementation and adoption of a mobile secured messaging
application to facilitate communication among providers in a hospital. Given that smartphones are
now ubiquitous and that texting is a common method of communicating in the general population,
we found widespread adoption and sustainment of this communication method among diverse pro-
viders in our hospital. The value in utilizing this mobile tool to communicate in health care systems
lies in its ease of use and minimal training requirements, as well as the readily availability of similar
commercial, HIPAA-compliant third-party messaging applications.

Unlike prior studies, we included primary providers who comprise the hospital care team, such as
bedside nurses, SWs, and pharmacists. This allowed us to gain valuable insight on the pattern of inter-
provider communication. Nurses and residents were the largest contributors of sending and receiving
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messages. This is to be expected given that our institution is a teaching hospital and they are frontline
care providers. Among providers at the individual level, we observed a high daily volume of messages
from pharmacists to residents (3" highest volume per provider role per day) and from SW/CRC to resi-
dents (5" highest volume per provider role per day). Although, SW/CRCs sent the most messages per
provider, whereas pharmacists and residents sent the most messages per provider per day, this apparent
disparity is explained by the fact that SW/CRCs remained on service throughout the study period where-
as residents and pharmacists were more likely to rotate off the study units. Therefore, total messages sent
per provider could be conceivably lower among providers, such as residents, with less service time where-
as these providers could send more messages per day of utilizing the Cureatr application. We also found
an overwhelmingly large number of group messages (one in six messages), revealing that our interven-
tion facilitated more virtual team conversations among providers. Permitting this type of any time, any
place team communication, enables care team providers to operate under a shared-mental model, a
required characteristic of high-functioning teams, and potentially facilitate all care providers knowing a
patient’s care plan [18]. For example, our participants frequently described that group messaging usually
focused on coordinating discharges or addressing a patients request or concern and facilitated expedited
decision making by allowing succinct and quick dialogue. Additionally, unlike the pager which is one-
way communication, the bidirectional communication of messaging permitted our providers to reply di-
rectly to each other in order to quickly and effectively respond to inquiries or notifications. We found that
many messages were short (fewer than 50 characters), likely representing simple questions or notifi-
cations. Combined with the knowledge that the majority of threads involved 3-10 total messages and
were typically read in <1 minute, we speculate that the most frequent types of inter-provider communi-
cation are concise, require minimal discussion or debate, and are rapidly acknowledged. In fact, this best
explains why a large proportion of our physicians surveyed reported saving significant time.

Recent literature has identified interruptions in provider workflow to not only be disruptive but to
have cognitive implications that can negatively impact patient quality of care.[19] Residents and nurses
in our study reported texting on their smart devices was more efficient and less disruptive than using
phone calls or pagers. These findings are different from other studies which found using smartphones
in hospitals facilitated more interruptions during clinical rounds or other provider routines and wor-
sened interprofessional relationships [10, 17, 20]. We explain Our results highlight that messages sent
through texting were non-urgent so could be deferred to later review and did not create significant dis-
ruption to workflow requiring interrupting a task to either read or response to the message. This was
confirmed in the variation in our time-to-read statistics which showed that our participants did not
read all of their messages immediately (i.e. in less than a minute). Our time to read variation supported
both nurses’ and residents” perceptions that using a secured messaging application was less disruptive
while performing clinical duties and allowed them to prioritize patient care tasks effectively. Of note,
time-to-respond to message statistics was not reported since responses to the messages could occur in
multiple modes depending on the content of the message: call back, face to face interaction, message
back, or no response needed. Our study was limited in that we did not analyze the content of the mess-
ages and were unable to confirm that the messages sent were non-urgent or urgent in context or about
patient care and not personal. This limitation has a possible confounding effect on the interpretation
our results. Analyzing the content of the messages to confirm our findings is an area of active research
interest at our institution. Second, we did not measure the impact of this intervention on patient out-
comes. Since clinical communication is focused on patients, efforts to evaluate how these communi-
cation tools impact our patients are necessary. It would be also be helpful to know our patient’s percep-
tion of their providers using smart devices in the clinical setting. Third we were limited on the effect of
the intervention on the number of phone calls, intercom usage, or numeric pages or texts our providers
received outside of the Cureatr application. We did not replace our residents, social workers, or CRCs’
hospital issued cell phones but instead supplemented them with smartphones and the secured messag-
ing application. This was because we did not include all health care providers, such as consultants, hos-
pital operators, or bed managers, in our study and they could not utilize the secured messaging appli-
cation to communicate with our study participants. There were reported issues with connectivity while
using the tool among the iTtouch users. However, there was no prolonged interruption of texting. Ad-
ditionally, this was a pre-post study and so it is possible that our participants’ perceived improvement
in communication would have occurred anyway without the intervention. However, it is unlikely that
the perceived improvement of communication was not directly related to the intervention. Finally, our
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study was limited by its single-center design with the use of selected hospital units which may make
our results less generalizable to other units in our hospital or other health care systems.

Of note, technical challenges during our study commonly included delayed receipt of messages.
This was oftentimes attributed to Wi-fi issues and commonly arose on the unit that used iTouches.
However, there was never a prolonged interruption of utilizing the secured messaging application
among our providers during the study period.

Costs of implementation included data plans for the 96 iPhones ($70/month per device), 13
iTouches ($200 per device), and accessories ($25-$40 per device). The Chief Medical Information
Officer provided funding to support this study. Future work on the tangible benefit rather than per-
ceived improved efficiency is underway to support a hospital funded expansion of secured messag-
ing at our institution.

6. Conclusion

Despite these limitations, we feel our data are compelling and should encourage hospitals to adopt
similar secured mobile communication systems. The rising use of smartphones and mobile appli-
cations in everyday life, led to the rapid adoption and long term sustainability of this innovative sol-
ution to the communication conundrum in our hospital [21]. Despite minimal training resources
deployed in our study, we observed long term sustainability, implying that this communication tool
was similar to most everyday mobile applications: easy to learn and use. The dynamic environment
of hospital units combined with the paucity of a geographically based patient assignment for many
providers call for solutions such as this to optimize the efficacy of mobile inter-provider communi-
cation. These solutions have the potential to support a team-based culture of care if messages can be
forwarded or copied to another provider, patient-centric messages could be saved in the EHR, or in-
tegration of order entry to manage routine tasks associated with texts [22].

Both operational efficiencies in the health care system and patient care outcomes are intimately
dependent on effective and efficient communication among care providers. Additionally, improved
efficiency of communication allows health care providers more time for patient-provider interaction
and reduces unnecessary frustration among providers. For other hospitals to consider adopting a
similar solution, considerations on identifying the appropriate third-party messaging application to
meet their providers communication needs and setting policies on device procurement (i.e. allow
staff to use their personal device or provide a device) would be first steps.

In summary, we implemented a commercial HIPAA secured messaging application and found it to be
highly utilized, well-received among providers, and sustainable for more than a year in a fast-paced and
dynamic clinical environment. The findings of this study warrant validation on a larger scale and impact
on patient outcomes to confirm the effectiveness and safety of mobile secured-messaging solutions.

Clinical Relevance Statement

A positive approach to mobile health in health care requires blending surveillance of new technol-
ogies-looking for those that add value when introduced in clinical practice amidst a sea of those
that will not. This manuscript describes the implementation and effect of utilizing a secured mess-
aging mobile application at our academic healthcare system. We have found that this communi-
cation tool has changed the way our care providers communicate in the hospital.
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| receive complete information from nurses about my patients over one- 5]
way/Cureatr texts. Post
[ 23 ]
o Pre
There are delays in relaying information to nurses regarding patient care. 45 | Post
H Pre
| often spend time waiting for nurses to answer my phone calls. 64 | Post
0S|
0% 20% 40% 60% 80% 100%

mStrongly Disagree  mDisagree  mNeutral Response BAgree O Strongly Agree

Fig. 4b  Nursing pre and post assessment on communication satisfaction
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Table 1 Usage of the secured messaging application by provider role
Provider Days Mean Sent Receiv- Mean Mean Median No. Median No.
Role of Total Count ed Senders Recipi- Messages Messages Re-
Study Users Count Per Day ents Sent per ceived per
Partici- Per Per Day Sender per Recipient per
pation Day Day (IQR)* Day (IQR)*
Nurse 426 84.57 307,137 366,705 72.58 80.52 5(2-12) 6 (2-13)
Resident 425 38.63 226,854 399,995 34.50 37.61 9 (2-20) 18 (5-36)
PA/NP 424 4.55 13,503 48,931 2.87 4.52 2 (0-10) 16 (6-35)
Attending 425 10.51 42,312 77,857 9.97 10.21 8 (3-14) 15 (6-25)
Pharmacist 421 6.60 43,063 35,446 6.14 6.25 11 (3-23) 8 (3-17)
Secretary 414 5.71 25,296 12,115 5.15 4.68 5(2-12) 3 (1-6)
SW/CRC 421 7.65 46,184 67,666 6.64 7.44 9 (2-22) 14 (5-29)

IQR denotes interquartile range, PA physician assistant, NP nurse practitioner, SW social worker, and CRC clinical
resource coordinator.
*p=0.0001 by Kruskal-Wallis test.

Table 2 Nurses' and Providers' perceptions on communication pre-post the secured messaging intervention

Statement
Measure

Efficient

Efficient

Efficient

Workflow

Satisfaction

Satisfaction

© Schattauer 2016

Pre-Intervention
Statement

NURSES (n=136)

Physicians do not re-
spond to one-way texts
in a timely manner.

I do spend a lot of time
away from the bedside
trying to contact phys-
icians.

There are delays in re-
laying information to
physicians regarding
patient care.

The current communi-
cation method, receiv-
ing phone calls, is dis-
ruptive to my workflow.

| feel comfortable triag-
ing patient information
appropriately over one-
way texts versus phone
calls.

| feel that the use of
smart phones will allow
me to take better care
of my patients.

Pre-Interven-

tion Response,

Median (IQR)

3(3-4)

4 (3-4)

4 (4-4)

4 (4-4)

4 (4-5)

Post-Interven-
tion Statement

Post-Interven-
tion Response,

P-value

Median (IQR)

NURSES (n=127)

Physicians do not

2(2-2)

respond to Cureatr
in a timely manner.

| do spend a lot of

time away from the
bedside trying to
contact physicians.

There are delays in

relaying information
to physicians re-
garding patient

care.

Receiving Cureatr

texts is disruptive to
my workflow.

| feel comfortable

4 (4-5)

triaging patient in-
formation appropri-
ately over Cureatr
texts versus phone

calls.

| feel that the use of 4 (4-5)
smart phones will

allow me to take

better care of my

patients.

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

0.0009*
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Table 2 Continued

Statement
Measure

Satisfaction

Satisfaction

Efficient

Efficient

Workflow

Workflow

Satisfaction

Satisfaction

Pre-Intervention
Statement

I would like to be able
to receive texts directly
from physicians.

| am an effective pa-
tient advocate with the
use of my current com-
munication device.

PHYSICIANS (n=93)

| often spend time wait-
ing for nurses to answer
my phone calls.

There are delays in re-
laying information to
nurses regarding pa-
tient care.

| receive complete infor-
mation from nurses
about my patients over
one-way texts.

Overall being phoned is
disruptive to patient
care activities.

Patient information is
triaged appropriately
over one-way texts,
phone calls and pages.

| feel that the use of
smart phones will allow
me to take better care
of my patients.

Pre-Interven-
tion Response,
Median (IQR)

4 (4-5)

4 (3-4)

4(4-5)

4 (4-5)

2(2-3)

a Applied Clinical Informatics 788

Post-Interven-
tion Statement

| like being able to
receive Cureatr
texts directly from
other providers
(physicians, nurses,
CRC, social workers
or pharmacists).

| am an effective
patient advocate
with the use of Cu-
reatr.

PHYSICIANS
(n=83)

| often spend time
waiting for nurses
to answer my Cu-
reatr texts.

There are delays in
relaying information
to nurses regarding
patient care.

| receive complete
information from
nurses about my
patients over Cu-
reatr texts.

Receiving Cureatr
texts is disruptive to
my workflow.

Patient information
is triaged appropri-
ately over Cureatr
texts and phone
calls.

| feel that the use of
smart phones
allows me to take
better care of my
patients.

Post-Interven- P-value
tion Response,

Median (IQR)

5 (4-5) 0.0008
4 (4-5) <0.0001
2 (2-3) <0.0001
3(2-4) <0.0001
4 (4-5) <0.0001
2(1-2) <0.0001
4 (4-5) <0.0001
5 (4-5) 0.0433

Due to anonymity of survey respondents, it is unclear which respondents overlapped in the pre- and post-interven-
tion periods. Groups were compared using the Mann-Whitney U test. IQR denote interquartile range.

*This comparison favors the post-intervention response (more providers answered positively toward the post-in-
tervention statement).

© Schattauer 2016
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