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Abstract
Background:

Timely communication is key to patient safety and management in health care. Communication failure
and delays in the transfer of information between healthcare workers can result in avoidable errors. We
measured the effect of the implementation of a free telephone directory app for hospital staff to connect
e�ciently within the hospital.

Methods:

We implemented a free telephone directory app for smartphones which is available to all hospital staff
that provides immediate access to all the internal phone lines and bleeps without calling switch. An audit
of telephone calls made to switch before and after the implementation of the app was then performed.

Results:

Number of total calls to switch board in a 24hour period reduced by 10.9% (2,248 to 2,002 calls)
following implementation of the app. The proportion of calls to switch which were from an internal line
with staff requesting the number of an internal line or bleep was also reduced from 29.9% (n=672) to
24.6% (n=492), p-value <0.001.

Conclusion:

The use of a hospital phone directory app with mobile technology is a cost-effective measure that can
bene�t the hospital by improving e�ciency in hospital switchboards, enhance communication and
productivity for healthcare workers which can help improve patient care.

Background
Effective communication has a crucial role in delivery of safe quality care to patients in healthcare.
Recent technological advancements provide new ways to effectively communicate and share information
within the healthcare setting. The delivery of safe high-quality healthcare is a complex task, requiring
intensive collaboration with effective and e�cient communication. Failure in communication has been
associated with more than half of medical errors [1] and the delayed transfer of information between
healthcare workers has been shown to result in avoidable errors and ine�ciencies in patient care [2].

Smart phones are used by most healthcare professionals, with one study demonstrating up to 92% of
doctors reporting regular daily use during work [3]. The use of smart phones in healthcare settings has
been shown to improve e�ciency in communication and result in faster response times during delivery of
time critical care [4.5]. Smart phone software applications” apps” can provide immediate access to time-
critical information. Despite the increasing availability and acceptability of smartphone technology, the
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main tool healthcare workers use to �nd contact information for hospital locations remains the hospital
switchboard.

We measured the effect of the implementation of a free telephone directory app for hospital staff to
connect e�ciently within different hospital areas at the Mater Misericordiae University Hospital.

Methods
Following approval from the Hospital Ethics Board, we implemented a telephone directory app, Induction,
(Induction  , Version 7.10.1 Podmedics Ltd, Induction Healthcare Ltd. UK) in the Mater Misericordiae
University Hospital in December 2020. This app is available to all hospital staff and provides immediate
access to all the internal phone lines and bleeps. No personal phone numbers nor patient details were
accessible on the app, in accordance with GDPR. The app allows staff to call internal phone numbers
directly from their personal handsets without using the hospital switchboard as an intermediary. 

Printed posters containing app information were placed in common areas for staff, and emails were
circulated to advertise the app. An audit of telephone calls over a common 24-hour period made to the
hospital switchboard before (November 2020) and after (February 2021) the implementation of the app
was performed. Switchboard staff collected this data which included 4 categories: 

1. Total number of calls

2. Number of calls from internal line requesting a bleep or phone number.

3. Number of calls from external line 

4. Other types of call

This data was analysed using the statistical analysis software, R-Project (R-Project  ). A Proportion test
of Equality was used to test the prespeci�ed null hypothesis that the proportion of number of calls from
internal lines requesting bleep and phone extension number are the same prior to and following
implementation of the app. 

Subsequently, the Chi-square test of independence was used to assess whether implementation of the
app had an impact on all 4 categories.

Results
In total, 2,248 phone calls to switchboard were recorded over a 24-hour period prior to implementation of
the app. The total number of phone calls reduced by 10.9% following implementation of the app to 2,002
phone calls (Fig. 1).

There was a statistically signi�cant reduction in the proportion of phone calls to switch from an internal
line to request for bleep numbers or phone extension numbers from 672 (29.9%) to 492 (24.6%) post
implementation (p < 0.001) (Fig. 2).
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The proportion of phone calls from external lines increased from 55.8–57.2%. There was also an increase
in the proportion of calls from inside line requesting to be transferred to outside line and the proportion of
other calls (Table 1).

Table 1
Number of calls to MMUH switch board in 24-hour period (November 2020 vs February 2021; pre and

post implementation of “Induction” telephone directory app)

  Total
Number
of calls.

(Fig. 1)

Number
of calls
from
external
line.

Number of calls from
internal line
requesting bleep
number/phone
numbers.

(Fig. 2)

Number of calls from
internal line
requesting to be
transferred to external
line.

Number
of
“other”
calls.

Pre-
Implementation

2,248 1,255
(55.8%)

672

(29.9%)

217

(9.7%)

104

(4.6%)

Post-
Implementation

2,002 1,145
(57.2%)

492

(24.6%)

236

(11.8%)

129

(6.4%)

A Chi-square test of independence demonstrated that the implementation of the app resulted in a
statistically signi�cant change in all 4 categories following implementation of the app (χ2 = 22.19, p-
value < 0.001).

Discussion
Mobile devices have become an essential part of healthcare workers lives inside and outside of work.
Smart phones have capabilities that allow rapid and immediate access to information for healthcare
workers. They have been shown to allow for rapid communication and improved accessibility and
responsiveness of staff 6. Studies have shown that most healthcare workers believe smart phones should
be integrated within hospital systems.7,8. The delivery of high-quality, safe, and effective healthcare is an
intricate task that requires the careful and precise collaboration between numerous healthcare
professionals in the care of a single patient.

The hospital switchboard plays a central role in the provision of services in hospital. In addition to linking
health professionals to one another, they also connect patients and relatives to their healthcare providers.
They coordinate communication during emergencies and critical events and hence play a critical role
within the hospital.

A recent audit showed that only 36% of 219 of UK hospitals switchboard met the 20 second target
response time [ 9]. Response time is a key goal and measure of e�ciency for switchboards [9]. Over-
reliance on hospital switchboard personnel uses signi�cant manpower resources and contributes to
delays in addressing calls and queries for non-directory related services. The use of hospital switchboard
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for directory queries may also delay effective communication between healthcare professionals, which
may lead to delays in patient care and clinical decision making. Reducing the call burden therefore helps
to improve response time, resulting in increased e�ciency in communication between healthcare
providers.

Our study demonstrates that the implementation of a contact directory app resulted in a statistically
signi�cant reduction in the proportion of internal phone calls to the hospital switchboard to request for
bleep and hospital extension numbers (p < 0.001). The implementation of the contact directory app
resulted in a 10.9% (246) reduction in total phone calls to the hospital switchboard. This shifted the
workload from the hospital switchboard and resulted in an increased proportion of calls to the
switchboard from external lines, and from internal calls requesting to be transferred to external lines. The
24-hour control and testing periods that was studied incorporated a similar timeframe during the working
week, however heterogeneity may be di�cult to determine due to possible variations in hospital workload
during the Covid-19 pandemic setting.

The use of mobile devices in healthcare can lead to improvements in work�ow, e�ciency, and effective
communication. Several studies have demonstrated that the use of smart phones has led to more
effective communication by demonstrating improvements in the quality of clinical discussion [10],
improvements in patient care [11], and faster response times [12]. Another study demonstrated that
smartphones generated additional value by enabling a straightforward delivery of nonurgent information
while also assisting in the triage, prioritization, and rapid communication in urgent situations in the
healthcare setting [13]. The utilisation of smart phones can not only improve the e�ciency and
effectiveness of communication between healthcare workers, but it can also reduce interruptions in
patient care in hospitals [12]. In addition to improved e�ciency and quality of communication, mobile
devices can also have a positive impact on interprofessional interactions between healthcare workers
and improve decision making process as key decision makers are more easily accessible [14].

Despite the multiple bene�ts on the use of smart phones in the hospital setting, concerns regarding
providing a distraction for healthcare workers and potentially giving healthcare workers an
unprofessional appearance in hospitals have been reported [15]. Several other limitations on the use of
mobile devices in the healthcare setting have been reported. This includes the poor battery life and
unreliable connectivity in the hospital setting which can limit its effectiveness [4, 12, 13]. A 2019 systematic
review on the use of mobile technology in hospital setting showed that the use of mobile technology
enhanced communication and teamwork in the hospital setting and its limitations was scarce [6]. Despite
some negative reports on the use of mobile devices in the healthcare setting, the systematic review
concluded that mobile devices acted to remove barriers for effective communication. In one study 85% of
healthcare workers recommended the widespread use of mobile devices [10] and in another study 92%
agreed that there is signi�cant potential for the integration of mobile devices in the hospital setting [16].
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One of the major concerns with using personal mobile devices routinely in healthcare is the potential risk
to the con�dentiality and security of patients and staff members [17]. Despite this negative consequence
of mobile devices, many studies have showed healthcare workers strongly support the use a mobile
devices in the healthcare setting and strongly encourage their wider use in hospitals [3, 7, 8]. This highlights
the importance healthcare workers perceive the use of mobile devices for their work in the healthcare
system. The contact directory app we implemented contained no personal information of staff, or
patients. This smart phone app allows staff members to �nd the hospital contact extension or bleep
number they wish to request without the necessity of have to contact the hospital switchboard to request
their desired contact number. This allows healthcare workers to utilise the bene�t of the improved
effectiveness and e�ciency in communication because of the smart phone app, with no risk to their
con�dentiality and personal security.

The use of smart phones in healthcare may require healthcare organisations to develop policies and
guidelines on their use to help guide healthcare workers towards their safe and effective utilisation. Many
individual healthcare organisation may not have such policies implemented for their personnel on the use
of smart phone routinely in their organisation. National advice on the use of mobile technology in the
healthcare setting by the health service executive (HSE) which is the governance body of health services
in Ireland is available and they have produced online guidance on the use of mobile technology, and
social media in healthcare. They acknowledge that “smart phone use is ubiquitous” and that “social
media is currently being used by many HSE departments and staff and for both internal and external
communication” [18]. This can help healthcare organisations embrace the “mobile-�rst” culture within their
organisation and provide the required leadership and motivation to implement change in their organising
by utilising smart phones to improve e�ciency and effective communication while being mindful on the
risk of their use in healthcare.

Healthcare workers use innovative technology both inside and outside of work, yet frequently resort to
outdated methods to use a directory in the hospital setting to coordinate and deliver care to patients. The
requirement for immediate and accurate communication between healthcare workers in the hospital
setting, together with the potentially harmful consequences of delayed or inaccurate communication
means that modern technology for improving communication must continue to be studied robustly. Our
study demonstrates a potential use of mobile technology in the hospital setting and more resources and
leadership is required to embrace the current digital age to lead to further innovation and quality
improvement.

Conclusion
The use of a hospital phone directory app with mobile technology is a cost-effective measure that can
deliver clear bene�t to the hospital setting by improving e�ciency in hospital switchboards, enhance
communication and productivity for healthcare workers, and can help improve patient care.
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Figure 1

Total number of phone calls to switchboard pre-implementation (red) and post-implementation (green).
Data label format is [number]

Figure 2

Proportion of internal calls requesting bleep/extension numbers. Data label format is [number
(percentage)].


