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ABSTRACT

BACKGROUND: Coordination of an emergency response team is an important determinant of prompt treatment for combat inju-
ries in hospitals. The authors hypothesized that instant messaging applications for smartphones could be appropriate tools for notifying
emergency response team members. The objective of this study was to investigate the efficiency of a commercial instant messaging
application (WhatsApp, Mountain View, CA) as a communication tool for the emergency team in a level-I trauma center.

METHODS: We retrospectively evaluated the messages in the instant messaging application group that was formed to coordinate
responses to patients who suffered from combat injuries and who were transported to our hospital via helicopter during an 8-week pe-
riod. We evaluated the response times, response time periods during or outside of work hours, and the differences in the response times
of doctors, nurses, and technicians among the members of the emergency team to the team leader’s initial message about the patients.

RESULTS: A total of 510 emergency call messages pertaining to 17 combat injury emergency cases were logged. The median time
of emergency response was 4. minutes, 6 minutes, and 5.3 minutes for doctors, nurses, and the other team members, respectively.
The differences in these response times between the groups were statistically significant (p=0.03), with subgroup analyses revealing
significant differences between doctors and nurses (p=0.038). However, no statistically significant differences were observed between
the doctors and the technicians (p=0.19) or the nurses and the technicians (p=1.0). From the team leader’s perspective, using this
application reduced the workload and the time loss, and also encouraged the team.

CONCLUSION: Instant messaging applications for smartphones can be efficient, easy-to-operate, and time-saving communication
tools in the transfer of medical information and the coordination of emergency response team members in hospitals.
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ern life. As long as a signal is available, these devices ensure
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In the surgical and emergency fields, members of any division
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generally communicate verbally via telephones. Such com-
munication can be rapid if it occurs between two people.
However, if more than one member of the team needs to
be informed, the telephone may not be the fastest and most
appropriate tool for communication. Furthermore, such
communication can, at times, lack objectivity and precision.™
Nowadays, with technological advancements occurring at an
unprecedented pace, images taken by a smartphone can be
instantly transferred to another smartphone via specific ap-
plications,?*! and this technique is used as a communication
method among physicians during patient evaluations.

Founded in 2009 by Brian Acton and Jan Koum, WhatsApp
(Mountain View, CA, USA) is an instant messaging application
for smartphones. It is a proprietary application and operates
under a subscription business model used for sending mes-
sages, images/photos, videos, audio media messages, and the
user’s location. WhatsApp is the most popular messaging ap-
plication globally, with the number of its active users reaching
900 million in September 2015.[¢!

Limited studies”! have investigated the role and efficiency of
using social media services in medical practices. The present
study hypothesizes that instant messaging applications are ef-
fective and fast communication tools for an emergency team
(ET) in combat injuries. The study aims to investigate the ef-
ficiency of this smartphone application as a communications
tool for the ET at a level-l trauma center.

MATERIALS AND METHODS

The present study was conducted at a level-I trauma hos-
pital, which is the primary center for combat injuries in its
region. The study protocols were approved by Kecioren Re-
search and Training Hospital institutional review board. In the
past, ET members communicated using telephone calls dur-
ing emergency cases in the hospital. Each ET comprises four
distinct task teams: the transportation team, the triage-car-
diopulmonary resuscitation team, the operation room and in-
tensive care unit team, and the blood transfusion-laboratory
team. An anesthesiologist, the ET leader, communicates the
emergency calls to all team members and coordinates their
actions. The emergency call process, the teams’ tasks, and
their respective actions are shown in a flowchart in Figure |.

An instant messaging application (WhatsApp, Mountain View,
CA) message group was created for communicating emer-
gency calls for combat injuries incurred on the tactical field
to the team leader, facilitate the patient’s transport to the
trauma hospital, and coordinate all team members’ actions.
All ET members, already active users of the application, were
included in this group. Communication and message rules
were determined and texted to all team members via instant
messaging application messages. Further messages were not
sent to the team members to avoid Pygmalion and Haw-
thorne biases. These rules are shown in Figure 2.

After affirming an emergency case, the team leader texted

— Affirmation of
emergency case

Emergency Team Leader
— Sharing emergency call by Whats App
— Coordination of team subgroups

A

Transportation Team

— Initial avaluation and
urgent aid

— Blood type
determination

y
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Operation Romm-Intensive

Care Unit Team

— Specific surgical preparation
and technical support

— Surgery and intensive care

Triage-Cardiopulmonary

Resuscitation Team

— Monitorization and initiation of
CPR if needed

— Triage of cases

Blood Transfusion-Laboratory Team
— Control of blood stocks

Call fon blood donor

Identification of blood type
Phelebotomy and or oss-matching

Figure 1. Emergency call flowchart.
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1. First emergency call was always made by the team leader.
. It was forbidden to text social sharings.

. It was forbidden to share patient’s identity and nonethical pictures.

A W N

. Whatsapp application and call signal should be got online 7 days/24
hours.

5. Respond to the emergency call within the shortest time as soon as
possible.

Figure 2. Emergency communication rules.

and shared emergency call and patient information (Figure 3).
A strict message format specific for each case was not used.
However, origin time and the injury pattern, the affected or-
gan or body region, the geographical location of the event,
the patient’s blood group (if applicable), transportation type,
and the patient’s expected arrival were the main components
of the patient’s information message.

A helicopter transported all cases from the tactical field. The
team comprised | team leader, 13 doctors, 8 nurses, and 9
medical technicians, for a total of 31 members.

The instant messaging application was used as the official
communication platform for two months, and a hard copy
of the communications was printed out, stored, and checked
by the team leader at regular intervals. Ve assessed the re-
sponse time to emergency calls, response time periods in-
side or outside of working hours (00:00-08:00, 08:00—17:00,
[7:00-24:00), and the differences in the response times of
doctors, nurses, and technicians.

Statistical Analyses

Statistical analyses were performed using the SPSS software
version |5 (Chicago, lllinois, USA). To determine whether
the variables were normally distributed, they were investi-
gated using visual (histograms, probability plots) and analyti-
cal methods (Shapiro—Wilk test). The descriptive analyses
presented the means and standard deviations for the nor-
mally distributed “Responding Time” variable. To compare
these parameters among the team member groups, one-way
analysis of variance (ANOVA) was used. Levene’s test was
used to assess the homogeneity of the variances. When
overall significance was observed, pairwise post-hoc tests
were performed using the Bonferroni test. An overall p-
value of less than 0.05 was considered to be a statistically
significant result.

RESULTS

A total of 510 emergency call messages pertaining to |17 com-
bat injury emergency cases were logged. Of these, 22| were
from doctors, 136 from nurses, and 153 from technicians.
The messages were grouped according to response time, re-
sponse time in different time periods, and the type of ET
member (i.e., doctor, nurse, or technician).
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Figure 3. Sample of instant messaging application message.
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Figure 4. Individual response time graph.

Response Time of Team Members

Doctors responded to emergency calls in a median time of
4.] minutes, nurses in 6 minutes, and the other team mem-
bers in 5.3 minutes. Between the groups, the differences in
these response times were statistically significant (p=0.03),
with subgroup analyses revealing significant differences be-
tween the doctors and the nurses (p=0.038). However, no
statistically significant differences were observed between
the doctors and the technicians (p=0.19) or the nurses and
the technicians (p=1.0) (Figure 4).

Response Times in Different Periods

ET members responded to emergency calls during normal
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working hours, 08:00—17:00, in a median time of 4.5 minutes,
between 17:00-24:00, in a median time of 4.5 minutes, and
between 00:00-08:00 in a median time of 6.0 minutes. Of the
emergency calls, 12 out of |7 occurred during the normal
working hours of 08:00—17:00.

DISCUSSION

According to the results of and experiences in the present
study, we can conclude that an instant messaging application
is efficient for ET coordination in combat injuries, although it
was not compared with other communication tools. Howev-
er, a single source relayed the exact information to the emer-
gency team within a short time, and the anecdotal data from
the team leader’s perspective shows that the team leader’s
energy and time loss were reduced by using the instant mes-
saging application.

Used by more than 900 million people worldwide, WhatsApp
is a commonly used and popular smartphone application [6].
It enables the sharing of text messages, videos, voice mes-
sages, and photographs. It also allows for simultaneous com-
munication with multiple online consumers. Moreover, it is
widely used by healthcare professionals for social messaging.
The authors of the present study concluded that an instant
messaging application is a useful communication tool for the
transfer of medical information among healthcare profession-
als because of its widespread use and fast and efficient fea-
tures.

Few studies in the existing medical literature examine the
use of instant messaging applications for smartphones in the
medical field. Johnston et al.l”! reported that WhatsApp is
a safe and efficient application for communication within
emergency surgical teams. Wani et al.”? demonstrated that
WhatsApp is a cheap, fast, and easy-to-operate tool for com-
munication between plastic and reconstructive surgeons. The
current study also indicated that it is an efficient and time-
saving tool for communicating with the ET. Response times
were compared in the present study, similar to the study by
Johnston et al;! the response times of the doctors were
found to be significantly shorter than those of the other two
groups. The reason for this difference may be the more ef-
ficient role played by doctors in the ET.

In contrast to the existing literature on this subject, the re-
sponse times were also assessed in three different time pe-
riods (00:00-08:00, 08:00—17:00, and 17:00-24:00) in the
current study; no statistically significant differences were ob-
served. Because this is a pilot study, further studies examining
more number of cases are essential.

This study has some limitations. Differences in the signal
coverage of the Global System for Mobile (GSM) operators
used by the various team members and occasional internet
restrictions in the region where the hospital is located might
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have affected the attainability and timeliness of the responses.
Easy access to patient information and verbal communica-
tion by the team members within the hospital facilities might
have influenced their less frequent use of the text messaging
system. Finally, the limited number of emergency events and
the lack of a comparative study with another communication
tool, such as a pager or a telephone, were the other limita-
tions of the present study.

Conclusion

Although WhatsApp is an efficient and commonly used smart-
phone application, its medical use is limited. Only a few stud-
ies in existing medical literature have explored this subject. In
the current study, based on the experiences of ET members,
the authors concluded that WhatsApp is an efficient, easy-to-
operate, and time-saving communication tool for the transfer
of medical information and the coordination of ET members.
Furthermore, the response times of the doctors were signifi-
cantly shorter than those of the other ET members.

Key Messages

» Coordination among emergency response team members
is an important determinant for the prompt treatment of
combat injuries.

* WhatsApp (Mountain View, CA, USA) is an instant mes-
saging application for smartphones and operates under a
subscription business model used for sending messages, im-
ages/photos, videos, and audio media messages.

 Although instant messaging applications for smartphones
are efficient and commonly used, their use in the medical
field is limited.

* WhatsApp is an efficient, easy-to-operate, and time-saving
communication tool for the transfer of medical information
and the coordination of ET members, according to their
experiences.

* The role and efficiency of using social media services in
medical practices requires further study.
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AMAC: Acil miidahale ekibi koordinasyonu hastanelerde savasa bagli atesli silah yaralanmalarinda hizli ve etkin tedavinin énemli bir belirleyicisidir.
Yazarlar akilli telefonlar igin anlik mesajlasma uygulamalarinin, acil miidahale ekip Uyelerinin iletisimi icin etkin bir arag olarak kullanilabilecegini diisiin-
mektedir. Bu ¢alismada, seviye | travma merkezinde acil ekibi iletisim araci olarak ticari bir anlik mesajlasma uygulamasinin (WhatsApp, Mountain
View, CA) etkinligi arastild.

GEREC VE YONTEM: Sekiz haftalik siire icinde helikopter ile hastanemize sevk edilen savasa bagli ategsli silah yaralanmalari ile ilgili anlik mesajlasma
uygulamasi mesaj grubu kuruldu ve bu gruba ait mesajlar degerlendirildi. Acil ekip lideri tarafindan yarali ile ilgili gonderilen ilk bilgi mesajina acil ekip
lyesi olan doktorlar, hemsireler ve teknisyenler tarafindan verilen ortalama yanit siireleri ve mesai igi veya mesai disinda ortalama yanit sireleri
degerlendirildi.

BULGULAR: On yedi gatismaya bagli ategsli silah yaralanmasi olgusuna ile ilgili 510 acil cagri mesaji bulunmaktadir. Ekip Uyesi doktor, hemsire ve tek-
nisyenler tarafindan ilk bilgi mesajina verilen ortalama yanit stireleri sirasiyla 4. | dakika, 6 dakika ve 5.3 dakika idi. Gruplar arasinda yanit stireleri fark
(p=0.03) istatistiksel olarak anlamli idi. Alt grup analizinde ise doktorlar ve hemsireler (p=0.038) arasinda istatistiksel olarak anlamli fark mevcuttu.
Ancak, doktorlar ve teknisyenler (p=0.19), ya da hemsire ve teknisyenler (p=1.0) arasinda istatistiksel olarak anlamli fark saptanmadi. Acil travma
ekip liderleri agisindan bakildiginda, bu uygulamanin kullanimi ile iletisim igin zaman kaybi ve ekip liderinin is ylikii azaltilabilmistir.

TARTISMA: Akilli telefonlar icin anlik mesajlasma uygulamalari, tibbi bilgi transferi ve hastanelerde acil miidahale ekibi tyelerinin koordinasyonu igin
etkin, kullanimi kolay ve zaman tasarrufu saglayan bir iletisim araci olabilir.

Anahtar sozclikler: Atesli silah yaralanmalari; medikal iletisim; travma.
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