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INTRODUCTION

Features of nursing work predispose to safety risks

Poor adoption of contemporary IT systems 1,2,3,4

• Complex, repetition and waste
• Nested and hierarchical  data structure: Complicated
• Silos: passwords, data access
• Poor fit with daily workflows and processes of nursing care
• Workarounds compromise integrity
• Unintended consequences impact patient safety

Involve end users in design and development



WHAT IS SMARTWARD TM

Located at the patient’s bedside in acute hospital wards 
(and central nurse station)

Replace the current paper clinical documentation

Support quality and safety of care

– nursing specific information 

– document patient care, review patient care information, 

– plan care, communicate changes in care delivery

– easily accessible, real time, legible, 

– available to all members of the multidisciplinary health 
care team



WHAT IS SMARTWARD TM



SYSTEM OBJECTIVES

Design priorities of the system

• Free up nurses’ time for patient care;

• Create a better record of patient care; and

• Provide a positive enhancement to nurses’ 
work experience



Commenced in 2011

Up to stage 4 of iterative development and 
research

Involved end users in development and design

• Acceptability

• Usability

• Fidelity

In ‘real’ clinical contexts

PROGRESS



STAGE 1

Concept testing (2011)
• 4 Focus groups

– 52 nurses at 2 sites

Question
“What elements should a bedside 
technology system have that would 
make it relevant to care delivery 
from nurses’ perspectives?” 

Learnings 
Nurses generally enthusiastic, about 
the potential to improve their work 
Expectation management
System needs to fit with work that is 
complex, repetitive, unpredictable 
and potentially ambiguous
Concerns:
• Maintaining their autonomy,  

decision making and judgement
• confidence with technology
• interruptions 



STAGE 2

Proof of concept (2012)

• Simulated clinical environment
– 36 Nurse/Actor interactions

– Standard clinical scenarios with 
specific common nursing activities

• Data collection
– 10 hours observations

– 8 Focus groups

– 36 surveys

Learnings 

High initial acceptance; sustained 
enthusiasm 

Identified for nurses the potential to 
improve work experience

Able to manage system with little 
instruction

Expectations increase with familiarity

Concerns:

• Visual interface

Initial need for interface to mimic usual 
documents/practices

• Navigation

• Limited capability

• Divert attention from patient



STAGE 3

Pilot test in clinical context (2013)
• Data collection

– Observation

– Focus group

– Survey

1. What recommendations can be made to 
enhance the safety, usability and fidelity 
of SmartWardTM?

2. What factors (patient, clinician, workflow 
and tool) affect the usability and fidelity 
of SmartWardTM in a ward setting? 

3. What are the perceptions of nurses 
about the usability and fidelity of 
SmartWardTM when applied in a real 
clinical environment? 



STAGE 3

3-Phase, Naturalistic, Multi-method
• Phase 1: installation and pre-implementation training (3 weeks)

• Phase 2: dual processes (paper and SmartWardTM) (2 weeks) 

• Phase 3: full integration into documentation processes (3 days)

Phase 2 data enabled safety assessment as well as 
design input from users

Data from Phases 1 and 3 were contrasted 



DATA COLLECTION

One large public hospital in metro Melbourne

Two acute inpatient wards (1 medical; 1 surgical)

•Pre (phase 1) and post (phase 3)-implementation data  

– Naturalistic observation of nurses’ workflow

– Focus group interviews 

– Survey 

•Dual processes for implementation (phase 2)

– Observations of nurse interactions with SmartWardTM

during nursing work processes

– System defects, safety concerns



FINDINGS

Acceptability
• 96% participation of nurses: Positive attitudes

• Interest to use the system in the future

• Unfamiliarity

• Workarounds

• Unintended consequences

• Multiple changes made prior to progress to phase 3



FINDINGS

Usability
• Most extensively examined in phase 2 

• Adapt User Acceptance Testing for busy ward 
setting (vs simulation)

• Training opportunities: self-directed, peer 
support, train the trainer

• High usability reported by early adopters in 
phase 3 



FINDINGS

Fidelity to nursing work

• Increased documentation activities at the bedside 

– Phase 1=24.8% to Phase 3=61.3%  (p<0.001) 

• Increased time nurses spent at the bedside overall 

– Phase 1=32.8% to Phase 3=48.6%   (p<0.001) 

• Increased time spent on patient assessments (5% to 12%) 

• Prompted work practices: real-time documentation, 
systematic patient data entry, workarounds



DISCUSSION

Considerations for nursing work

•Cultural shift for nurses 

•Training and familiarity

•Real time support

•Navigation for rapid access and visual 
interpretation

•Functionality 



KEY LEARNINGS

Safe testing in ‘real’ clinical settings

Iterative design responsive to findings

Direct engagement of end users

Understand unintended consequences and 
safety risks as they emerge

Fidelity to work flow and practices

Enhance positive work practices
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