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ABSTRACT

Access to medical devices are vital to deliver safe patient
care. In the context of constrained resources, however,
clinical areas often have insufficient basic equipment,
which tend to be shared among multiple clinical teams.
This can result in delayed patient management and
reduced institutional productivity. In our experience, in
2019, while working at Carseview Centre, an inpatient
mental health unit in Dundee (National Health Service
Tayside), there was only one functioning ECG machine
shared between the five wards.

Using the work WhatsApp chat, we aimed to facilitate
better sharing of the one machine. Plan, do, study, act
(PDSA) 1 intervention introduced the project protocol,
which encouraged doctors to post a photo of the device
after use, captioned with its location. PDSA 2 involved
printing a physical copy of the memorandum and attaching
it to the machine to prompt further compliance. In PDSA
3, concise photo-posting guidelines were established
and adherence was encouraged to mitigate concerns for
potential confidential-data leaks.

A dynamic outcome measure, the overall effectiveness
metric (OEM), was conceived to prospectively monitor the
effectiveness of our interventions. An OEM >1 indicates
engagement and thereby improvement, whereby <1
indicates no change compared with baseline.

The intervention in PDSA 1 was a success with an OEM
of 3.5. Although no actual data leaks occurred, a potential
for concern was raised by a senior doctor. This limited
engagement with the protocol during PDSA 2 and 3,
causing the OEM to decline to <1 towards the end of the
project. Sixty percent reported that the protocol saved
them time in locating the machine.

Individual factors, mainly frustration with the current
situation, was a primary driver for the initial engagement
among doctors. Although other factors such as senior
doctor buy-in, may play a greater role in directing longevity
of a technology-based quality improvement solution.

PROBLEM

Access to medical devices are vital to deliver
safe patient care. In the context of constrained
resources, however, clinical areas often have
insufficient basic equipment, which tend to
be shared among multiple clinical teams.
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This can result in avoidable delay in patient
management and reduced productivity.

In our personal experience while working at
Carseview Centre, Dundee (National Health
Service, NHS Tayside) in 2019, an inpatient
mental health unit, there was only one func-
tioning ECG machine shared between the
five wards. Anecdotally, clinicians reported
searching over 1 hour for the machine. Royal
College of Psychiatrists and local protocols
dictate that ECGs need to be performed and
interpreted by medical staff <24hours of a
new admission, particularly because they
also form part of the initiation and moni-
toring requirements for many psychotropic
medications." The junior doctors expressed
frustration in locating the one machine
when required. In addition to this, one of
the wards was located across a garden away
from the main building. Often, there were
lapses in communication regarding the loca-
tion of the machine, especially when it was
being used by the ward furthest from the
main building. There were orders in place
for more machines, but the delivery of these
were at least 3-6 months away. In the interim,
a cost-effective intervention was required to
facilitate better sharing of the one machine.

A WhatsApp messenger group with all the
current junior doctor’s at the unit was frequently
used for communication. A common message
posted on a near-daily basis by most members
was ‘Where is the ECG machine?” or ‘Has
anyone seen the ECG machine?’.

This quality improvement (QI) project aims
to implement a WhatsApp based intervention,
using multiple plan, do, study, act (PDSA)
cycles, so doctors can easily source the one ECG
machine when required. The interventions will
be monitored throughout, using a simple proxy
indicator suggesting effectiveness; a reduction
in the frequency of posts stating, ‘Where is the
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ECG machine?’ or similar. Additionally, the frequency of
engagement with the implemented interventions will also
be monitored. Both of these frequencies will be combined
into a single number to give an overall effectiveness metric
(OEM) for each stage of the project. The OEM that we are
aiming for is stated in the design section, with detailed expla-
nation of how the metric was derived from our raw data.

BACKGROUND

Sufficient availability of essential medical equipment and
devices are paramount for service delivery. Equipment short-
fall could be an early proxy indicator of other structural
and process measures that require improvements within a
healthcare system. These measures include staff numbers,
communication issues, service delivery times and medical
equipment upkeep.>™ This problem not only impacts low
and middle income countries but also developed health-
care systems, although to a lesser extent.”” In 2019, an inde-
pendent investigation was carried out following the death
of a mental health service user in Lincolnshire, England.”
Among its 26 recommendations for the trust, it stated that
essential equipment such as an ECG machine should be
functional and accessible, with clear plans in place to deal
with faulty equipment.”

The use of WhatsApp messenger has proliferated
rapidly and is now ubiquitous among clinical teams.’
The rate of adoption for any new technology is depen-
dent on two factors: (1) it’s perceived usefulness and (2)
it’s perceived ease of use, as outlined in the technology
acceptance model.” WhatsApp groups have been created
informally by medical staff to successfully arrange work-
rosters, teaching sessions, emergency triage, educational
and clinical updates, audits and QI interventions.’® ' The
social media platform has also provided a faster method
to reach colleagues, especially in time-critical situations,
surpassing the convention of bleeping or diverting the
call through switchboard.®'" ™ Furthermore, doctors have
commended the non-hierarchical tone created within a
WhatsApp group chat, which facilitates free discussion
and instant responses among colleagues.'

Despite its widespread usage in clinical settings, no
current guidelines exist to inform clinicians on best prac-
tice when using WhatsApp for workplace communica-
tion.” " Instead clinicians have adopted a common-sense
approach to ensure patient confidentiality is preserved
and mitigate data breaches. Although messages are
encrypted, concerns have been raised, that data could
be backed from the user’s mobile device onto unsecure
cloud servers overseas, and sensitive information may be
leaked if a user’s devices is left unlocked or misplaced."

Given WhatsApp has previously been used in QI proj-
ects to improve the speed of obtaining senior advice, and
facilitating patient triage and transfers, it has the potential
to offer a creative solution to our problem.® ' "' From our
literature search, no reports were found which tackle our
specific problem, of effectively sharing limited equipment
in a medical setting. A cross-specialty solution transpired to

author AA, taking inspiration from his experience of using
Lime scooters while on holiday."” These electric scooters
are dispersed throughout a city, whereby a user can unlock
the scooter via an app with a linked credit card. The scooter
can be dropped off at any location within the city after use.
For the user to unlink their credit card from the scooter,
the app requires the user to post a photo from their smart-
phone, in order to aid search and retrieval of the scooter for
the next user. A similar concept can be adopted within our
work WhatsApp chat, to facilitate search and retrieval of the
shared ECG machine.

BASELINE MEASUREMENT

Baseline data were collected over a 3-week period, from 12
August 2019 to 1 September 2019 by monitoring the group’s
WhatsApp chat. Every occurrence of a member posting,
‘Where is the ECG machine?’, ‘Has anyone seen the ECG
machine?’ or a statement of similar effect was recorded as an
‘event count’. The event count over the 3weeks of baseline
data collection was 7, (average weekly count=2.3).

DESIGN
Author’s AA and HK are both junior doctors who have
faced the stated problem in their day to day clinical work
at their respective hospitals. The inception and ground
level implementation of the project was done by AA. AA
and HK jointly analysed the data prospectively, conceived
updates to the interventions and prepared the manuscript.
Advise on QI methods and local QI protocols was offered
by author VT who is the teaching lead for patient safety
at the University of Dundee. This QI report is drafted in
accordance with the Standards for Quality Improvement
Reporting Excellence reporting guidelines.'®

No suitable validated measures were found to monitor
interventions for our proposed problem. Henceforth,
we conceived a simple outcome measure, the OEM,
which will indicate the effectiveness of our interven-
tions solely from monitoring the WhatsApp chat activity
on a prospective basis. The OEM is a ratio calculated as
follows; OEM=event count/engagement count. An event
count is defined in the baseline measurement section.
An engagement count is every time a user engaged with
the WhatsApp protocol detailed in the strategy section
below. An OEM 21 indicated engagement with the
intervention and improvement, whereby<l indicates no
change compared with baseline. Three PDSA cycles were
designed, each lasting for 3weeks in duration. The PDSA
cycles ran consecutively after the end of the baseline data
collection period. The total project length was 12 weeks,
from 12 August 2019 to 3 November 2019 (inclusive of
the 3-week baseline data collection period). The OEM was
calculated every week throughout the three PDSA cycles.
Our project aim was to ensure the OEM remained >1 with
each PDSA cycle.

Our proposed data collection method has numerous
benefits which includes: (1) simplicity, (2) maximises
event capture rate as data is collected live, (3) requires
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Figure 1 Intervention for PDSA 1 (left) and PDSA 2 (right).
PDSA, plan, do, study, act.

little manpower, (4) eradicates recall bias from partici-
pants, to which quantitative questionnaire based methods
are susceptible, (5) data remains on the chat history to
aid verification retrospectively and (6) evolving group
sentiments can be tracked in real-time, with interventions
to influence change designed in a dynamic manner.

In order to ensure engagement and sustainability, the
WhatsApp group chat was used as the main tool in delivery
of this project. This is because the chat was already used
heavily between the junior doctor’s in Carseview Centre,
so it was assumed that the initial effort required to engage
with the project will be low, henceforth maximising
uptake. Furthermore, it did not require learning a new
system or software nor the physical effort of returning the
machine back to a central location after use.

An end of project questionnaire was sent to all of the
junior doctors (n=12) using Google forms. All responses
were automatically anonymised by Google forms, and the
authors could only view the summary responses. At least
one doctor from each of the five wards was requested to
complete the survey.

STRATEGY

The intervention for PDSA cycle 1 involved creation and
posting of a digital memorandum on the WhatsApp group
(figure 1). We aimed to establish the WhatsApp protocol and
promote its use in these 3 weeks. The memorandum illus-
trated a two-step protocol, that junior doctors were encour-
aged to follow after using the ECG machine. The protocol
dictated doctors to: (1) take a photo of the secure location
they have left the machine and (2) post the photo on the
group WhatsApp chat with caption in the form such as,
‘ECG machine, ward 2, storeroom’. This meant that when
the next doctor required the ECG machine, they simply had
to search the term ECG on the chat search function, which
would have taken them to the most recent post, revealing
the current location of the machine. Prior to starting PDSA
1, we ensured that all of the current staff were part of the
WhatsApp group and active. As the project went live, the

initial feedback was positive, and doctors were appreciative
of the initiative. Although by the end of week 3, engagement
was dropping, and we realised that the doctors needed to be
reminded again of the memo to prevent them from falling
back into former habits. Here it was realised that changing
behaviour at a group level requires persistence and prompts
at critical points where old habits can filter through.

The intervention for PDSA 2 involved printing a phys-
ical copy of the memorandum and attaching it to the ECG
machine to act as an aide-memoir, complementary to the
WhatsApp post (figure 1). The memorandum was also
re-posted in the group to ensure continued engagement with
the project. The aim for PDSA 2 was to monitor continuing
engagement with the protocol and encourage its use.
From the start of PDSA 2 improvements were hampered as
engagement with the memo dropped. This was mainly due
to a concern raised by one of the senior doctor’s regarding
potential for confidential information leaks, when users
were posting photos of the ECG machine location. Despite
no actual occurrence of data leaks, it was proposed to only
post the location of the machine in words. This was ineffec-
tive as shown by continued stagnation of the OEM being <1
through PDSA 2. It was evident that posting a photo with
surrounding context of the machine led to better engage-
ment and was of more help to locate the machine within the
psychiatry unit.

Learning from PDSA 2, in PDSA 3, we aimed to allay
the concerns raised by the senior doctor in order to
improve engagement with the memorandum. Concise
photo posting guidelines were established to limit any
potential for data breaches. The succinct 3-step guideline
was as follows: (1) Check your surroundings for confi-
dentiality, (2) Capture photo with sufficient context and
(3) Caption location of the machine and post. Further-
more, local trust guidelines were consulted, which had
no objections to taking photos of medical devices in the
workplace, given no patient identifiable data or person
was in the frame. This intervention improved the OEM
marginally, from 0.4 to 0.7, yet the OEM remained <1 till
the end of the project. It was realised that senior buy-in
towards the start of the project could have facilitated
better engagement.

RESULTS

Outcome measures compared with baseline

The average weekly event count dropped from 2.3 at base-
line to 1.7 in PDSA 1. This improvement is also reflected
with a maximal OEM of 8.5 during PDSA 1, where OEM >1
indicates QI. The weekly average event count increased to
baseline levels during PDSA 2, followed by a rise above
baseline to 2.7 in PDSA 3. This is reflected in the stagnant
OEM of 0.5 through PDSA 2, followed by a slight increase
to 0.7 at the start of PDSA 3 with the introduction of the
photo posting guidelines. Yet the OEM remained below
threshold for improvement for the remainder of the
project which ended on an OEM of 0.4 (figure 2).
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Figure 2 The overall effectiveness metric (OEM), shows the effectiveness of our interventions solely from monitoring the

WhatsApp chat activity on a prospective basis. OEM = event count/engagement count. Every occurrence of a member posting,
“Where is the ECG machine?”, “Has anyone seen the ECG machine?” or a statement of similar effect was recorded as an event
count. An engagement count is every time a user engaged with the WhatsApp protocol detailed in the strategy section and
figure 1. An OEM >1 indicated engagement with the intervention and improvement, whereby <1 indicates no change compared
to baseline. Bar-chart showing event counts through study period (left). Run chart for PDSA 1 to 3 outlining each intervention

with resultant OEM (right). PDSA, plan, do, study, act.

End of project survey

Sixty per cent reported that the WhatsApp protocol saved
them time to locate the one ECG machine in the unit,
while we awaited funding and delivery of more machines
(figure 3). Only 20% felt that a similar protocol can be
successfully implemented in other surgical or medical
wards. The reasons for this included; such a protocol
worked well in a small self-contained unit like Carseview
Centre but might be less successful in more complex ward
setups, with frequent staff changes and addition of locum
staff. One respondent suggested an alternative strategy,
that has worked well for an out-of-hours swipe card for the

Do you think using the WhatsApp protocol to locate the one shared ECG machine saved you time

while we got funding for more ECG machines?
5 responses

@ Yes
@ No

Do you think a similar protocol can be used on medical wards for locating other small shared

medical devices (tendon hammers, otoscopes etc.)?
5 responses

@ Yes
@ No

Figure 3 Pie-charts summarising junior doctor participants
feedback following completion of the QI project. Ql, quality
improvement.

unit. This strategy involves agreeing to a central location
among the doctors for the ECG machine to be held, with
a sign-out diary, when a doctor takes the machine away
from the central location, they list their name, ward and
time in the diary for accountability. The machine needs
to be returned back to the central location by the user.
Another respondent recognised that senior buy-in prior
to starting the project could have sustained engagement.

DISCUSSION: LESSONS AND LIMITATIONS

Our outcome measure could have been influenced by
variability in admissions on certain weeks compared with
others. Furthermore, during busy periods staff may not
fully engage with the intervention, reverting back to old
habits. Looking at our data this is unlikely as the event
count remained stable between 2 and 3, throughout most
of the 12 weeks.

Second a concern was raised regarding the potential
for the leak of confidential information, when users were
posting photos of the location of the ECG machine. No
nationwide guideline exists at present for clinical staff
using WhatsApp for work communication, despite its
routine use, henceforth we established local guidance for
posting of photos taken in clinical environments as one
of our PDSA interventions."* Moving forwards, we can
encourage clinical teams to start using WhatsApp like apps
(WLAs), such as Hospify. These apps are approved by the
NHS apps library and meet the General Data Protection
Regulation, but current uptake of WLAs within clinical
environments is variable."® '’ The barrier to uptake maybe
explained in the context of the technology acceptance
model, where the perceived usefulness of WLAs are likely
to be high but their perceived ease of use is likely rated
low.” Therefore, we recommend hospital trusts/health
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boards to encourage staff uptake of WLAs through an
addendum in their local e-communication policies.

Future tech-based QI projects can look at creating
their own in-house communication apps, tailored to local
infrastructure setups, to enable a more intuitive experi-
ence. A successful local example of such in the electronic
patient records arena is Ekora, by clinical I'T, a tech-based
QI solution to move away from paper notes, especially
at the advent of COVID-19."® Ekora was initially trialled
within NHS Tayside cardiology units, with subsequent roll
out to other departments in the health board. One of
the reasons for Ekora’s success and sustainability can be
attributed to it being led by senior clinicians, with a long-
established reputation within NHS Tayside.

Third, the response rate for the end of project survey
was 42%. We accept that this is on the low side, yet it is
above the average response rate for web surveys (33% in
2021)." Although the project concept may not be trans-
ferrable to all centres facing an equipment shortfall, a
limitation eluded to by one of the survey respondents, it
remains a prototype to address the stated problem.

Ultimately, it was realised that senior staff buy-in, prior
to rolling out the project may have sustained engage-
ment at the later stages. This was also mentioned in the
end of project survey. Thus, in future projects, we will
hold an initial focus group with key stakeholders to seek
their opinion, concerns and backing. Furthermore, this
would give us an early opportunity to answer any ques-
tions, in order to mitigate future barriers and maximise
sustainability.

CONCLUSION

Prompt access to shared medical devices for clinicians
is vital, in order to deliver a safe standard of care and
prevent avoidable delays. Inpatient units within the
NHS often face equipment shortages. At our centre an
innovative solution was required to meet the immediate
shortfall of ECG machines. Therefore, we proposed the
use of our work group WhatsApp chat, for staff to post a
photo captioned with a concise location of the machine,
as a promising solution to reduce the search and retrieval
time of the one shared machine. Furthermore, local
photo-posting guidelines were established, which the staff
were prompted to follow, to mitigate any incidental confi-
dential data breaches.

It was evident from this project that individual factors,
such as access to the work WhatsApp chat and frustra-
tion among junior doctors with the current situation,
was a primary driver for the initial engagement with the
intervention. It seems that organisational factors, such as
senior doctor buy-in, may play a greater role with regard
to sustainability of an innovative QI solution.

Contributors AA and HK are both junior doctors who have faced the stated
problem in their day to day clinical work. The inception and ground level
implementation of the project was done by AA. AA and HK jointly analysed the data
prospectively, conceived updates to the interventions and prepared the manuscript.
Advise on QI methods and local QI protocols was offered by VT who is the teaching

lead for patient safety at the University of Dundee. AA is the guarantor for this
project and accepts full responsibility for the work from conception to publication.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not required.

Ethics approval This study does not involve human participants.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available upon request.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Adnan Ali http://orcid.org/0000-0003-4255-0230

REFERENCES

1 Royal College of Psychiatrists. Standards for inpatient mental health
services. 2 ed, 2017.

2 Ademe BW, Tebeje B, Molla A. Availability and utilization of medical
devices in Jimma zone hospitals, Southwest Ethiopia: a case study.
BMC Health Serv Res 2016;16:287-87.

3 Moyimane MB, Matlala SF, Kekana MP. Experiences of nurses on the
critical shortage of medical equipment at a rural district hospital in
South Africa: a qualitative study. Pan Afr Med J 2017;28:100-00.

4 Mwanza BG, Mbohwa C. An assessment of the effectiveness of
equipment maintenance practices in public hospitals. Procedia
Manuf 2015;4:307-14.

5 Niche Health and Social Care Consulting. An independent
investigation into the care and treatment of two mental health service
users Mr A and Mr O in Lincolnshire, 2019.

6 De Benedictis A, Lettieri E, Masella C, et al. WhatsApp in hospital?
an empirical investigation of individual and organizational
determinants to use. PLoS One 2019;14:e0209873.

7 Davis FD. Perceived usefulness, perceived ease of use, and
user acceptance of information technology. MIS Quarterly
1989;13:319-40.

8 Astarcioglu MA, Sen T, Kilit C, et al. Time-to-reperfusion in STEMI
undergoing interhospital transfer using smartphone and WhatsApp
messenger. Am J Emerg Med 2015;33:1382-4.

9 Dorwal P, Sachdev R, Gautam D, et al. Role of WhatsApp messenger
in the laboratory management system: a boon to communication. J
Med Syst 2016;40:14.

10 Ellanti P, Moriarty A, Coughlan F, et al. The use of WhatsApp
smartphone messaging improves communication efficiency within an
orthopaedic surgery team. Cureus 2017;9:e1040.

11 Johnston MJ, King D, Arora S, et al. Smartphones let surgeons know
WhatsApp: an analysis of communication in emergency surgical
teams. Am J Surg 2015;209:45-51.

12 Grant PG, O'Loane RO, Davey AD. G554(P) Whatsapp Doc:

Social media as a quality improvement tool in perioperative fluid
management. Arch Dis Child 2016;101:A329.2-30.

13 Thomas K. Wanted: a WhatsApp alternative for clinicians. BMJ
2018;360:k622.

14 Mars M, Morris C, Scott RE. WhatsApp guidelines - what guidelines?
A literature review. J Telemed Telecare 2019;25:524-9.

15 Lime. about us, 2017. Available: https://www.li.me/about-us
[Accessed 2 Jan 2021].

16 Ogrinc G, Davies L, Goodman D, et al. SQUIRE 2.0 (Standards
for QUality Improvement Reporting Excellence). Am J Med Qual
2015;30:543-9.

17 Hospify. about Hospify, 2014. Available: https://www.hospify.com/
2020

18 Ekora®, by clinical it, 2021. Available: https://www.clinicalit.co.uk/

19 Fan W, Yan Z. Factors affecting response rates of the web survey: a
systematic review. Comput Human Behav 2010;26:132-9.

Ali A, et al. BMJ Open Quality 2022;11:€001569. doi:10.1136/bmjog-2021-001569


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4255-0230
http://dx.doi.org/10.1186/s12913-016-1523-2
http://dx.doi.org/10.11604/pamj.2017.28.100.11641
http://dx.doi.org/10.1016/j.promfg.2015.11.045
http://dx.doi.org/10.1016/j.promfg.2015.11.045
http://dx.doi.org/10.1371/journal.pone.0209873
http://dx.doi.org/10.2307/249008
http://dx.doi.org/10.1016/j.ajem.2015.07.029
http://dx.doi.org/10.1007/s10916-015-0384-2
http://dx.doi.org/10.1007/s10916-015-0384-2
http://dx.doi.org/10.7759/cureus.1040
http://dx.doi.org/10.1016/j.amjsurg.2014.08.030
http://dx.doi.org/10.1136/archdischild-2016-310863.540
http://dx.doi.org/10.1136/bmj.k622
http://dx.doi.org/10.1177/1357633X19873233
https://www.li.me/about-us
http://dx.doi.org/10.1177/1062860615605176
https://www.hospify.com/2020
https://www.hospify.com/2020
https://www.clinicalit.co.uk/
http://dx.doi.org/10.1016/j.chb.2009.10.015

	﻿‘﻿Where is the ECG machine?’: a quality improvement project using WhatsApp to improve the efficiency in locating shared medical devices in an inpatient unit
	Abstract
	Problem
	Background
	Baseline measurement
	Design
	Strategy
	Results
	Outcome measures compared with baseline
	End of project survey

	Discussion: lessons and limitations
	Conclusion
	References


