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Abstract. This paper describes the plan for the third stage of a longitudinal 
assessment of the progressive implementation of IS in an emergency department. 
The assessment adopts a case study approach with nested mixed methods where 
quantitative data will be collected through observations and qualitative data will be 
collected through focus group interviews. The findings from the study can inform 
the design of IS that is well aligned with the intended strategic outcomes of IS 
implementation in emergency medicine. 

Keywords. Information systems, emergency departments, work tasks, work 
practices 

Introduction 

Emergency Departments (ED) are faced with issues such as overcrowding and delays to 

treatment of patients which are associated with poor patient, ED and hospital service 

outcomes across the world [1]. These issues are a consequence of the growing population 

of older people who may require complex care [2]; limited access to primary care, 

convenience of ED access and perceived urgency of health conditions by patients [3]. 

Other ED challenges arise from the need to manage ED capacity, adherence to ED 

waiting times as well as ED length of stay [4].  

To overcome issues facing EDs, health information technologies (HIT) are often 

deployed in emergency departments with the expected benefits of improved patient care 

quality, improved patient safety and reduced costs [5]. These improvements arise from 

improving communication amongst caregivers, improving access to information sources 

and facilitating decision support [6]. In emergency departments, HIT capabilities have 

been reported as contributing to reduced waiting times and improved turnaround times 

when ordering tests and medications [7]. However, implementing such systems into a 

field of practice changes the way in which work is performed, which leads to changes in 

the way the technology is used [8], leading to further work changes. This cycle of 
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reciprocal causation often produces gaps between technologies and work practices thus 

affecting the expected benefits of the health IT implementation. 

This paper outlines a study aimed at assessing the interplay between progressive 

information systems (IS) implementation and the resulting impact on the organisation in 

terms of work practices and work tasks. It provides potential insights into how the 

changes resulting from progressive IS implementation can be best managed to enable 

effective implementation.   

1. Literature Review 

The implementation of information systems in organisations is a complex process due to 

a slow implementation process and integration issues between the system and work place 

practices [9]; technological issues resulting from the design of the systems; behavioural 

issues stemming from the shift from paper to an electronic environment; financial issues 

caused by funding and time frame adherence; and organisational issues due to personnel 

training and organisational resistance [10]. In healthcare settings, issues reported often 

stem from the complexity of medical work which is highly cognitive, requires 

multitasking, collaboration and cooperation. Emergency departments in particular are 

often faced with unpredictable workloads and time critical tasks [11].  The outcomes of 

IS implementation in healthcare are discussed below. 

1.1 IS impact on Work Practices 

The application of IS in healthcare has allowed easy access to patient information and 

facilitates decision making as well as supporting administrative tasks such as 

appointments scheduling, registration and discharge of patients [7]. IS has the potential 

to benefit EDs by decreasing practice variability, ensuring legible communication and 

also facilitating retrieval of past information such as physician notes and diagnostic 

studies [12]. Information system studies in regard to workflow have shown that users 

often experience difficulty in integrating the technology into their routine clinical 

practices [13] because of significant data entry demands which are often seen as 

contributing to workflow disruptions. IS implementation also changes patient care 

processes. This according to Vartak et al [14], is because the aim of such systems 

implementations is to promote efficiency. The authors evaluated the implementation of 

three systems, the electronic health record, computerised provider order entry (CPOE), 

and emergency room (ER) event tracking systems.  The findings revealed that care 

processes changed, and the outcomes of the systems resulted in an increase in length of 

stay for patients.  Such innovations affect clinical processes for diagnosing and treating 

patients due to a modification of data flows, task sequences, and creation of new roles 

and responsibilities [15].  

In EDs, workflow is often fragmented [16, 17]. IS implementation is perceived as 

disruptive to work routines and workflow, since “emergency departments (EDs) 

workflows require robust coordination between resources for treatment, referral, 

admission and discharge purposes in order to maintain a swift and accurate patient flow 

through the different stages during their ED visit” [18, p. 88].  
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1.2 IS impact on Work Tasks 

Doctors in EDs are faced with managing competing demands, dealing with a high patient 

volume and, interruptive communication is the norm [19]. Studies on doctors work tasks 

have revealed that the introduction of such systems affect the distribution of time on 

clinical care and non-clinical care tasks, with more time being spent on the computer 

[19]. This amount of computer time has been attributed to the demands of data entry such 

as typing clinical notes and navigating dropdown hierarchies or checkboxes [13].  

Communication plays a major role in patient care.  Effective communication is 

essential in supporting the coordination of health care teams involved in patient care. 

Often challenges in communication arise directly from the significant and increasing 

contextual complexity of the emergency department environment which leads to 

physicians experiencing higher communication loads [20]. Additionally, the design of 

interfaces often lacks a comprehensive understanding of the information and 

communication needs of ED clinicians [21]. A study involving 20 ED practitioners for 

nearly 40 hours [22], provided insight into the frequency of communication events and 

the communication links between the practitioners. It revealed that a total of 1,665 

communication events were recorded. This is useful when quantifying the duration of 

communication tasks and how computerised support is likely to affect the frequency of 

communication tasks. In another study, nurses were observed for a period of 20 hours. 

During the 18 observation periods 2,019 communication events were noted and it was 

revealed that 78% of the communication was face to face communication and also the 

majority of all the communication was in relation to patient management [23]. Studying 

communication in such detail identifies the tasks involved in communication as a 

measure of communication load and an evaluation of the effectiveness of information 

systems as a platform for supporting communication. 

It is evident from the literature that there are both benefits and challenges to IS 

implementation in healthcare settings, in particular in emergency departments. However, 

most of the studies are focused on adoption of IS at one point in time. Such an analysis 

is limited as it lacks an in-depth analysis of how both the IS and the organisation evolve 

and what the resulting impact is. The literature lacks analysis on the issue of the 

progressive implementation of IS and its impact on healthcare settings. To overcome this 

limitation, the intended study adopts a longitudinal approach to studying the interplay 

between IS and the organisation and the resulting impact over time. Studying progressive 

implementation allows insights into how work practices evolve in the presence of the 

new system, how the work tasks evolve and also a measurement and assessment of the 

integration of IS.  

2. Background to the Current Study 

This study is the 3rd stage of a longitudinal study building upon previous studies 

conducted in the years 2008 and 2012 in the emergency department of a public teaching 

hospital in Australia. 

2.1 Results of the First Two Stages 

The 2008 study involved observations that were carried out over a period of two months 

with the aim of evaluating how consultants spend time on various tasks based on a list 

of pre-determined task categories. These categories are clinical care, transiting, 
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documentation, computer use, communication, pharmacy, non-clinical tasks and 

communication; a total of over 130 hours of observations were recorded. It was noted 

that a total of 101 tasks were performed by the consultants per hour, on average. When 

this study was conducted, paper-based patient records were still in use and the EDIS 

(Emergency Department Information System) was used to document the patient pathway 

from arrival till consultation [24]. 

The 2012 study was conducted over a period of 59 days with a total of 400 hours of 

recorded observations [25]. The study quantified the time spent on activities that are 

involved in direct care of patients and also activities that involved indirect patient care. 

This study was conducted four months after the rollout of an advanced EDIS which 

included a new hardware infrastructure and software systems. The main aspect of the 

EDIS was the electronic medical record (EMR) system which supported clinical, 

administrative and clerical operations in the ED by enabling information collection and 

accessing at the point of care. The EMR had functionalities that included patient 

administration, triage and tracking; clinical documentation and nursing notes; electronic 

ordering and prescribing; decision support and conditional data collection and electronic 

discharge summary and patient advice letters. In addition to the EMR system, a hospital 

administration system, results tracking system and picture archiving and communication 

system are also working concurrently with the EMR to facilitate the operation of the 

department.  

During both study periods, IS introduction in the ED was aimed at innovative ways 

of enabling task support. In terms of the amount of time spent on clinical care and non-

clinical work, it was established that more time was spent on indirect clinical work; there 

was a lot of multitasking; communication consumed the majority of the consultant’s time. 

The introduction of the EDIS caused several unexpected negative organisational 

consequences such as decreased operational efficiency, higher work load and decreased 

clinical time. The system in use is about to be replaced as it is no longer supported in 

Australia, and a new IS is to be implemented. With this new implementation, there is an 

expectation of integrating some functions and an opportunity for more flexibility in 

improving the workflows and information exchange as it captures real time patient data 

[26, 27]. We intend to analyse its impact compared to collected data from the previous 

work. These two previous studies inform the next phase of this longitudinal study in the 

same setting which is discussed below. 

3. Methodology 

The 3rd part of the study will be carried out in 3 stages; preliminary observations of the 

ED doctors to examine the hospital process (completed) and in-depth observations to 

test the theoretical model and focus groups as discussed below: 

3.1 Preliminary Observations  

The rationale behind the preliminary observations was to investigate the issues raised in 

the literature regarding the outcomes of IS uptake in healthcare settings as well as the 

issues noted by the first two studies. The observations were carried out for a month on 

evenings on random days for about three hours during each observation session. The 

observations involved three triage nurses, a senior doctor and six other doctors that were 

working with him during his shift and a floor coordinator. During each observation 
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session, the observation time was split between an hour of triage observations in the 

waiting area; and two hours following the doctors around the ED ward.  

3.1.1 Initial Results 

• The consultation process was about evenly divided between attending to the patient 

and documenting the information on the system.  

• The doctors used the system to track patients, view results and update patient notes. 

• System use by doctors differed for the different patients; for admitted patients 

(patients who are kept in the ED for observation) the doctors updated the patient 

notes during consultation, for trauma patients, the doctors worked as a team and a 

scribe took down notes, later transferred into the system. 

• Most of the communication between the doctors and the nurses was verbal and was 

done constantly. This was not recorded. 

The preliminary observations revealed problems such as the challenge of integrating 

the IS into routine work practices and producing complete records and also the problem 

of misalignment between IS tool design and work task support. These issues will be 

investigated further in the future stages of the study.  

3.2 Second Stage Observations    

The second stage of observations will be conducted using the shadowing technique 

for time /motion studies which was adopted in the healthcare industry to assess 

inefficiencies and promote cost reduction [28]. The technique has been applied in health 

care settings such as emergency department, general medicine and surgical environment 

to assess if the implementation of IS improves efficiency in terms of the amount of time 

clinicians spent on patient care in an IS supported environment. The observations will be 

based on a list of predetermined task categories that are common to key stakeholders in 

the ED, the categories are reflective of the work activities and tasks performed in ED and 

they include clinical care, communication, computer use, non-clinical care tasks and 

documentation. The observations will be carried out using a tablet that has a time stamp 

software that allows for recording of the multi-tasking of consultants’ work activities, 

with identical work categories to the previous studies. The specially developed task 

logging software will be used to record every task performed in real time showing the 

start and finish times.  

3.3 Focus Groups    

Focus groups will be conducted with a sample from the clinicians that participated in the 

observations. The focus group will allow more insights into how the IS and the 

organisation have both evolved by looking at issues such as staff tasks (quality and 

speed); staff acceptance (or rejection) of the IT intervention; and the impact of IS in terms 

of unintended consequences such as work arounds. 

4. Conclusion 

Assessments or evaluations of information systems in healthcare allows measurement 

and prediction of outcomes of IS implementations. It also enables the examination of 
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intended effects such as reduced costs and improved patient care quality which are often 

the drivers of IS implementation in most healthcare settings [9]. With increased 

investment in information systems deployment in healthcare, it is imperative that the 

uptake of such systems is well aligned with patient care tasks to achieve the desired 

outcomes. In emergency medicine, the alignment can be facilitated by a thorough 

understanding of the context of the environment. Therefore, an understanding of tasks 

performed by key stakeholders will enable alignment in IS implementation in the ED and 

ensure efficiency in the provision of care as well as providing quality care that ensures 

patient safety. The final stages of the study will enable an assessment of how IS evolve 

over time when they are introduced in stages and what changes are brought to the work 

of the ED as a result of such implementation.  

References 

[1] E. Elder, A. Johnston and J. Crilly, Systematic review of three key strategies designed to improve patient 
flow through the emergency department, Emergency Medicine Aust., 27 (2015), 394-404  

[2] M. Fry, L. Fitzpatrick, J. Considine et al, Emergency department utilisation among older people with 
acute and/or chronic conditions: A multi-centre study, Int. Emergency Nursing 37 (2018), 39-43, 2018.  

[3] J. Coster, J. Turner, D. Bradbury et al Why Do People Choose Emergency and Urgent Care Services? A 
Rapid Review Utilising a Systematic Literature Search and Narrative Synthesis, Academic Emergency 

Medicine 24 (2017), 1137-1149 
[4] D. McCaughey, C.O. Erwin and J.L. DelliFraine, Improving capacity management in the emergency 

department. Journal of Healthcare Management 60 (2015), 63-75. 
[5] D. Handel, R. Wears, L. Nathanson and J. Pines, Using Information Technology to Improve the Quality 

and Safety of Emergency Care, AEM,, 18 (2011), e45-e51.  
[6] N. Menachemi, S. Rahurkar, C. Harle and J. Vest, 2018. The benefits of health information exchange: an 

updated systematic review, Journal of the American Medical Informatics Association 25 (2018), 1259-
1265 

[7] F. Selck and S. Decker, 2015. Health Information Technology Adoption in the ED, Health Services 

Research 51 (2015), 32-47 
[8] R. Wears, Health Information Technology and Victory, Annals of Emergency Medicine 65 (2015), 143-

145 
[9] K. Cresswell, D. Bates and A. Sheikh, Ten key considerations for the successful implementation and 

adoption of large-scale health information technology, Journal of the American Medical Informatics 

Association 20 (2013), e9-e13 
[10] F. Stamatian, C.O. Baba and M.P Timofe, Barriers in the implementation of HIS. Transylvanian Review 

of Administrative Sciences 9 (2013), 156-173. 
[11] L. Wang, An agent-based simulation for workflow in emergency department. In 2009 Systems and 

Information Engineering Design Symposium (2009), 19-23. 
[12] H. Farley, K. Baumlin, et al,, Quality and Safety Implications of Emergency Department Information 

Systems, Annals of Emerg. Med. 62 (2013), 399-407 
[13] J. Callen, R. Paoloni, J. Li, Perceptions of the effect of information and communication technology on 

the quality of care delivered in ED: a cross-site qualitative study, Annals of Emergency Medicine 61 
(2013), 131-144. 

[14] S. Vartak, D.K. Crandall, J.M. Brokel, et al, Professional practice and innovation: transformation of 
emergency department processes of care with EHR, CPOE, and ER event tracking systems, Health 

Information Management J. 38 (2009), 27-32. 
[15] B. Kaplan and K.D. Harris-Salamone, Health IT success and failure: recommendations from literature 

and an AMIA workshop, Journal of the American Medical Informatics Association 16 (2009), 291-299. 
[16] K. Zheng, M. Guo and D. Hanauer, Using the time and motion method to study clinical work processes 

and workflow: methodological inconsistencies and a call for standardised research, JAMIA, 18 (2011), 
704-710 

[17] R. Lederman, G. Shanks and M.R. Gibbs, Meeting privacy obligations: the implications for information 
systems development. In: Procs of the 11th European Conference on Information Systems (ECIS) (2003) 

[18] S. Rodriguez, A. Aziz and C. Chatwin, Enabling healthcare IT governance: human task management 
service for administering emergency department’s resources for efficient patient flow, IIT&M for Quality 

of Care 202 (2014) 87-90 

A.B. Kesiilwe et al. / The Impact of Information Systems Use 113



 

[19] S. Walter, M. Raban, W. Dunsmuir, H. Douglas and J. Westbrook, Emergency doctors' strategies to 
manage competing workload demands in an interruptive environment., Applied Ergonomics 58 (2017), 
454-460 

[20] J.K. Pun, C.M. Matthiessen, K.A. Murray etal, (2015). Factors affecting communication in emergency 
departments: doctors and nurses’ perceptions in a trilingual ED in Hong Kong International j. of 

emergency medicine 8 (2015), 48. 
[21] A.M. Bisantz, P.R. Pennathur, T.K Guarrera et al, Emergency department status boards: A case study in 

information systems transition. J.Cog. Eng. and Decision Making 4 (2010), 39-68 
[22] R.J. Fairbanks, A.M Bisantz and M. Sunm, Emergency department communication links and patterns, 

Annals of emergency medicine 50 (2007), 396-406. 
[23] M. Woloshynowych, R. Davis, R. Brown and C. Vincent, Communication patterns in a UK emergency 

department. Annals of emergency medicine, 50 (2007), 407-413. 
[24] R. Kee, J. Knott, S. Dreyfus, R. Lederman, S. Milton and K. Joe, One hundred tasks an hour: An 

observational study of emergency department consultant activities, Emergency Medicine Australasia, 24 

(2012), 294-302 
[25] F.R. Peng, S. Kurnia, R. Lederman and S. Dreyfus, Exploring the Impact of Information System 

Introduction: The Case of an Australian Hospital Emergency Department, 46th Hawaii International 

Conference on System Sciences (2013) 
[26] A.B. Kesiilwe, R.M. Lederman, S. Dreyfus and J. Knott, A time motion study evaluating the impact of 

information technology on emergency department consultants activities. In 26th European Conference 

on Information Systems, ECIS (2018) 
[27] A.B. Kesiilwe, R. Lederman, S. Dreyfus and J. Knott, The impact of information systems on work 

structure and culture in an emergency department. In Australasian Conference on Information Systems. 

Sydney, Australia: UTS, (2018)12 pgs 
[28] A. Baumgart and D. Neuhauser, F. and L Gilbreth: scientific management in the operating room, Quality 

and Safety in Health Care 18 (2009), 413-415. 
 

A.B. Kesiilwe et al. / The Impact of Information Systems Use114


