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Abstract. Understanding the context and nuances of clinical performance at the 
front-line can provide valuable insights into why the effects of Health Information 

Technology implementation might differ across sites. It also helps to inform the 

design of systems that support performance flexibility as clinicians respond to the 
changing demands of the clinical environment. This study explored the use of an 

electronic result acknowledgement (eRA) system by physicians at two Emergency 

Departments (EDs) at Australian metropolitan teaching hospitals to understand how 
electronic result acknowledgement is managed differently in response to varying 

environmental demands. Semi-structured, in-depth interviews relating to physician 

electronic test result acknowledgement processes were conducted with 21 
emergency physicians. Physician use of the eRA system differed in four aspects: i) 

responsibility (i.e. who acknowledges test results); ii) types of tests acknowledged; 

iii) coordination and synchronisation (i.e. when acknowledgement occurred); and 
iv) documentation of follow-up actions. 
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Introduction 

Healthcare settings are complex and nonlinear. Clinical work entails constant negotiation 

of expected and unexpected conditions to reduce patient safety risk whilst delivering safe 

and efficient care [1]. The widespread adoption of health information technology (HIT) 

has been endorsed to improve care quality and coordination, and to reduce error [2]. HIT 

has the potential to improve work practices for many patient care processes [3], however, 

misalignment between HIT interventions and clinical contexts have led to HIT misuse 

and unintended consequences, including an increase in patient mortality [4, 5]. 

Risk of error may occur when HIT systems do not allow work flexibility and causes 

significant deviation or reengineering of existing patterns of work and behaviour [6]. 

Understanding the context and nuances of clinical practice at the front-line can provide 

valuable insight into why effects of HIT implementation might differ across sites [7]. It 

will also help to enhance the design of systems that support work flexibility as clinicians 
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respond to the changing demands of the clinical environment. The follow-up of 

diagnostic test results has been identified as a major area of patient safety concern [8]. 

Yet, despite the increasing use of computerisation to support test result follow-up, errors 

in the process remain [9, 10]. The aim of the study was to explore physicians’ use of an 

electronic result acknowledgement (eRA) system at two demographically discordant 

EDs to understand how eRA is managed in response to varying local demands. 

1. Methods 

1.1. Design, Setting and Sample 

A cross-sectional qualitative study involving 21 semi-structured in-depth interviews was 

conducted to explore physicians’ test management work processes after implementation 

of an on-line test result acknowledgement system within the existing eMR. The study 

was conducted in the EDs of two demographically discordant metropolitan tertiary 

teaching hospitals in NSW (Table 1). This study is part of a larger National Health and 

Medical Research Council Partnership Project (grant no. 1111925). Ethics approval was 

obtained from the Human Research Ethics Committee of the South Eastern Sydney Local 

Health District.  

Emergency physicians with formal result acknowledgement duties were included in 

the study sample. Participants were selected purposively based on their use and 

familiarity with the eRA system, and recruitment continued until data saturation was 

reached. Clinicians in the EDs who did not engage in the eRA process using the 

intervention were not interviewed. Site 1 interviews (n=12) were conducted during April 

2014, whilst Site 2 interviews (n=9) took place in November 2016. 

Table 1. Characteristics of study sites and participants 

Characteristics Site 
1a 2a 

Hospital Beds 450 552 
ED Beds 25 52 

Annual ED Attendances 36,066 62,522 

Annual ED Discharges 23,488 39,500 

ED Interviews   

Director of ED 1 1 

Senior Emergency Physicians 11 5 
Intern/registrar 0b 3 

aSite 1 statistics reported over 2012-2013; Site 2 statistics over 2015-2016 
bEmergency physicians below staff specialist/consultant level did not use the Message Centre for result 

acknowledgement at Site 1 

1.2. Intervention - eRA 

The Cerner Millennium Message Centre is an electronic inpatient and outpatient 

workflow management module in the eMR which comprises an Inbox containing 

documents and notifications requiring review, attention, or signature, including test 

result reports. Results of tests ordered from the ED arrive electronically in the Inbox of 

the ordering physician, as well as accumulating in a main “Pool”, which was accessed 

only by senior physicians at the study sites. Once a report is opened, physicians can 

choose to acknowledge, refuse to acknowledge, or forward the result report to another 
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physician. Available results are displayed as a list of electronic reports, which may be 

sorted by a range of parameters including date, test type (e.g. microbiology or radiology), 

and whether the patient was admitted or discharged from the ED. The Message Centre 

eRA system has been in place across study sites from 2013.  

1.3. Data Collection and Analysis 

Semi-structured, in-depth interviews relating to physician test result acknowledgement 

processes using the Message Centre module were conducted by two researchers at each 

site. Researchers conducted interviews individually, and division of interviews occurred 

opportunistically upon availability of participants and interviewers. Participants were 

asked to describe their results acknowledgement work processes using the eRA system. 

Interviews ranging from eight minutes to an hour and forty minutes were recorded and 

subsequently transcribed to allow for qualitative analysis using a thematic grounded 

theory approach. Duration of interviews varied based on length of participant responses. 

Trustworthiness of the qualitative data was achieved through triangulation of data 

analysis by using a minimum of two researchers in both the data collection and analysis 

phases. eRA processes from both sites were mapped and sent to key informants from 

each site for validation. Results of analysis were member-checked through feedback of 

findings to key participants at Site 2 and review of results by a key informant at Site 1. 

2. Results 

Differences in test result acknowledgement processes between sites emerged in four 

areas: i) who was responsible for acknowledgement; ii) which tests where 

acknowledged; iii) when acknowledgement took place; and iv) documentation of follow-

up actions. 

2.1. Who Was Responsible for Electronic Test Result Acknowledgement? 

Physician participation in the acknowledgement of results using the eRA system differed 

between sites. The test result acknowledgement policy at Site 1 specified that only senior 

emergency physicians undertook the task of reviewing results returning to the ED at Site 

1. Senior physicians from Site 2 emphasised the responsibility of all physicians, 

specifically the treating physician (regardless of role) for the acknowledgement of their 

patient results to address the overwhelming volume of results returning to the 

department:   
 

“everybody’s required to check their message centre […] our pool is thousands and 
thousands of things long which is why we always insist that the juniors check their message 
centres.  So, if […] everyone’s going through and clearing theirs, the pool won’t be that big” 
Site 2 DB1 
 

“in order to do that effectively you’ve got to have every clinician in the system checking their 
results [in Message Centre], because it can’t fall onto one particular person” Site 2 MC1
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2.2. Which Tests Results were Acknowledged? 

Results for admitted patients can be sorted from those of discharged patients in the eRA 

system. Some emergency physicians from both sites reported clearing the results of 

admitted patients by automatically endorsing all result reports without thorough review. 

Similarly, other physicians selected the ‘refuse’ option in the eRA system due to the 

belief that responsibility for care has been passed onto the inpatient teams. A final group 

of physicians reviewed results of both admitted and unadmitted ED patients and 

informed the relevant wards of critical results as a safety-net to ensure clinically 

significant results were not missed.  

All Site 1 respondents reported reviewing all returned results for unadmitted ED 

patients. However, the eRA at Site 1 received results of only microbiology and radiology 

tests ordered from the ED. In contrast, despite receiving results of all pathology tests, it 

was not uncommon for senior physicians from Site 2 to automatically “click off”, or 

acknowledge blood test results without proper review of report contents: 
 

“I refuse to look at any of the blood tests because we decided through the consultant body 
that the blood tests that were ordered in the ED are only ones that are meant to be ordered 
in the ED and that they’re meant to be reviewed whilst the patient was in the ED…That’s why 
they’re not supposed to order any other ones because no-one’s checking them.” Site 2 DB1 

 

“I don’t look at them. There’s too many.  It’s cognitive dismiss.  I just click, click, click […] 
I don’t look at them because I assume that when the patient is there, the blood […] results 
come back.” Site 2 MB1 

2.3. When Test Results Were Acknowledged  

eRA was completed by senior physicians at Site 1 on scheduled administrative days 

(occurring on weekdays only), during which a dedicated portion of time would be 

allocated to the completion of the task. This mirrored the paper-based system prior to the 

introduction of the eRA system [11]. Although occurring infrequently, some physicians 

at Site 1 stated that they were now more likely to undertake results acknowledgement 

outside of scheduled administrative shifts due to ease of access and convenience of 

electronic results viewing using the eRA system. eRA was largely coordinated around 

clinical activity levels at Site 2. Physicians below senior level made time to acknowledge 

results during clinical shifts. Many senior physicians expressed the difficulty of 

scheduling eRA during administrative shifts due to the number of competing priorities. 

2.4. Documentation of Follow-up Actions 

To facilitate result acknowledgement work practices, Site 1 modified an existing 

message forwarding functionality in Message Centre to allow documentation of follow-

up actions for clinically significant results. Documented actions now appeared as a 

document named “Result Follow-Up Action” in the patient test result section of their 

eMR to indicate that it is an action based on a result. Physicians at Site 1 reported a 

consistency in the location of follow-up action documentation using the electronic RA 

system as a result. Whilst notes regarding follow-up were previously recorded in a 

variety of locations (paper medical record, paper result report, addendum in the 

electronic discharge summary/case history note in the eMR), the functionality of the 
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reminder email resulted in uniformity in where documentation of follow up actions 

occurred:  
 “I think it's more consistent because it's easier to document the action and it's more 
consistent because everyone documents that in the same way […] previously I might have put 
the faxed form with the faxed letter in the notes and for another person I might have added a 
progress note.  So it wasn't consistent.  But this one, there is a certain way to put a note in” 

Site 1 Dr 12 

Site 1 respondents claimed that it was now noticeably quicker and easier to review 

previous follow up actions taken by colleagues in a patient’s electronic medical record, 

than to search for notes which may or may not exist across a variety of mediums (paper 

vs electronic) and locations (electronic patient record in office vs the medical record 

department. In contrast, a concurrent paper-based medical record was not maintained at 

Site 2, which likely negated the disadvantages specific to a hybrid system. 

3. Discussion 

A comparison of the eRA process at two EDs revealed differences in governance and 

processes, demonstrating how clinical work flexes and adjusts to meet the demands of 

the local environment. Across sites, the eRA process varied in four areas: i) responsibility 

for eRA (e.g. who acknowledged test results); ii) types of results acknowledged; iii) 

coordination of the eRA process (e.g. when eRA occurred), and iv) documentation of 

follow-up actions. 

A difference in the delineation of eRA responsibility was evident between sites. 

Whilst senior emergency physicians at Site 1 performed the eRA process as a safety net 

for the follow-up of test results on the front line, senior physicians at Site 2 emphasised 

the responsibility of every treating doctor for eRA to maintain sustainability of the 

system. Despite receiving results for all tests ordered in the ED, the time-pressed nature 

of work at Site 2 saw some senior clinicians limiting review of result reports to those of 

higher risk (i.e. results which arrived after patient discharge) above results which were 

expected to arrive within the patient-stay timeframe. Further, the coordination of eRA at 

Site 2 was less synchronised, occurring more frequently on an ad hoc basis owing to a 

higher number of competing priorities. Finally, a site-specific modification to the eRA 

system at Site 1 overcame inconsistencies in follow-up action documentation associated 

with a hybrid (paper and electronic) environment. Issues related to a mixed-media 

environment were less pronounced at Site 2, where a concurrent paper medical record 

was not maintained. 

Deviations from the intended use of HIT interventions have previously been 

reported. Studies on the effect of an electronic critical results alerting system within a 

highly computerised healthcare network found that providers failed to act on critical 

results despite appearing to have electronically acknowledged corresponding alerts [12, 

13]. As observed at Site 2, some senior physicians acknowledged blood test results 

without review of report contents to focus on results of higher perceived risk, negating 

the potential benefits of a system designed to ensure that no results were missed. The 

thousands-strong results backlog at Site 2 compromises the timely identification and 

actioning of clinically significant results potentially missed at the front-line. However, 

the difficulty of senior physicians to dedicate time during administrative days to perform 

eRA highlights the need to need to achieve a balance between the documented additional 
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time burden [14] created by eMR-based result management tools with other demands 

within a time-pressed environment.  

HIT can support test result follow-up and reduce the patient safety risks resulting 

from missed test results that are clinically significant. The “flagging”, or delineation of 

normal from abnormal results in the eRA system would facilitate prioritisation of 

actionable results. The eRA system was used at Site 1 to overcome inconsistent follow-

up action documentation within a hybrid environment.  Similarly, to ensure “genuine” 

acknowledgment, a mandatory order set of appropriate follow-up actions (e.g. contact 

patient, no further action etc.) could be integrated into a result management system to 

enable auditable, provider-level tracking of test results acknowledgement outcomes 

through the eMR [13].  

HIT hold the potential to address many issues facing clinicians. The unique local 

environment of hospitals creates different risks to patient safety. Findings of this study 

are limited in terms of generalisability, but provide a rich insight into how clinicians 

negotiate the delivery of care within the circumstances and demands of a computerised 

clinical setting. 

4. Conclusion 

Understanding clinical practice variability in response to environmental conditions is 

important to identify areas of risk and inform the design of HIT systems to support work 

flexibility and increase the capacity of clinicians to deliver optimal patient care.  
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