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Abstract 
Objectives.  To investigate the communication processes involving test-related information in Australian Emergency Departments (EDs); specifically what and how ED clinicians communicate test-related information to patients, what patients know and understand about the provided information, and how patients view the potential to access their test-results electronically.
Methods.  We conducted face-to-face semi-structured interviews with clinicians (n=26) and patients (n=32) across three Australian EDs. Interviews were transcribed and analysed iteratively, following principles of qualitative content analysis and grounded theory.
Results.  Depending on various contextual (e.g. time pressures) and patient factors (e.g. perceived health literacy), ED clinicians provided, and patients recalled receiving, test-related information along a continuum, ranging from “no or limited” information to “specific” information. Many patients were confused about how to access their test-results. Patients welcomed the potential for future electronic access to results but viewed their individual health and/or computer literacy skills and knowledge as potential barriers.
Conclusions. EDs are highly dynamic environments where contextual forces impinge on the amount and quality of test-related information that clinicians communicate to ED patients.
Practice Implications. Systemic and patient factors need to be addressed to optimise the provision of test-related information in ED settings, improve patient understanding and foster patient empowerment.


Introduction
In high pressure environments such as the Emergency Department (ED) – where clinicians and patients often meet without prior contact, established interpersonal history or relationships– successful communication is vital to ensure effective and safe care. Poor systems and practices for test-result management and communication are key risks to patient safety and quality of care[1-6]. ED clinicians rely on patient history, physical examinations and diagnostic testing (laboratory and medical imaging) to formulate working diagnoses and start treatment. A 2011 systematic review identified failure to follow up test-results as a critical patient safety issue [7]. The inclusion of poor test follow-up and communication as one of the Emergency Care Research Institute 2019 Top 10 Patient Safety Concerns demonstrates the persistence of problems in communicating test-related information in EDs[6]. Missed test-results and communication breakdowns with patients in the ED and after discharge from the ED cause adverse impacts (missed/delayed diagnosis or adverse drug reactions) leading to suboptimal patient outcomes and serious patient harm, including death[7-9]. 
Effective and timely test-result communication can prevent patient harm, and facilitate shared decision-making and patient ownership of their care (should they so desire)[10]. Internationally, in the UK[11], US[12], Germany[13] and Australia[14], patients have the right to access to their health records and test-results and to be informed about available test options including their risks and benefits[11, 12]. In 2016, the vast majority of US hospitals offered patients access to results via electronic portals[15, 16]. In contrast, by 2019, the Australian national health record My Health Record (MyHR) was still establishing widespread inclusion of diagnostic test-results to facilitate electronic access for patients[11, 17-19]. Here, we focus on the Australian context of test-related information delivery in EDs and patient access to those results. 
Within Australia, patients have the right to receive information about their health problems and any tests and to be supported to understand and use health information[14]. Australian national[5] and emergency medicine-specific[20] quality standards acknowledge the importance of ‘communication for safety’[5] including the effective, safe, timely and clear communication of critical, outstanding and/or missed test-results to patients and clinicians[21]. “Patients should be informed of investigations performed in the ED”[21] and test-results should be "clearly communicated to the patient."[20] Some studies have peripherally investigated the communication of test-results as one component of common clinician-patient interactions in ED encounters[22-25]. Little is known however, about what test-result communication really entails in ED practice. 
Australian quality standards call on health services to ‘partner with consumers’[5] as active partners in their own care (micro level) and in the development and evaluation of health services (macro level)[5, 20]. Increased patient involvement in the test management process, for example via patient portals, can serve as a safety net for results follow-up[26, 27]. Despite this recognised potential, Australian patients are often not readily involved nor do they receive information about their test results in a way that is easily understandable[28].
The aims of this qualitative study of patient and clinicians were to identify 1) what and how test-related information is communicated to patients in EDs; 2) what ED patients know and understand about diagnostic tests, test-results, and how to access test-results; 3) what ED patients think about the ability to electronically access their test-results; and 4) what barriers and facilitators affect communication of information via electronic records.
METHODS
Study design and setting 
This qualitative study is part of a larger Partnership Project (involving Macquarie University, NSW Health Pathology and the Australian Commission on Safety and Quality in Health Care) to improve safe and effective test-result management[29] funded by the Australian National Health and Medical Research Council (NHMRC). Based on a larger dataset, our analysis here focused on the communication of test-related information as described by ED clinicians and patients in semi-structured interviews across the EDs of teaching hospitals in two metropolitan (site 1 and 3) and one regional (site 2) location in New South Wales (NSW), Australia.
Participants and data collection
Clinicians were sampled purposively to capture different levels of clinical experience (from junior doctor to Emergency Medicine specialists) and responsibility in the test management process (from ordering only to test-results acknowledgement). Recruitment was not targeted to a certain number of clinicians per site but sought to recruit as many medical staff working in ED on the days of data collection to capture a cross-section of practicing clinicians routinely involved in communicating test-related information. Based on ED staff rosters, most interviews were thus prescheduled to minimise disruption to normal work processes and to ensure a purposely diverse sample could be recruited. In addition, at all sites senior clinical staff holding managerial role (ED director, nurse unit manager) were recruited to capture policy and organisational perspectives on test result communication. Medical and nursing staff were recruited to capture views of all ED clinicians involved across the process of test-related communication from ordering to result dissemination. While only nurse practitioners have the responsibility to deliver test results to patients, national and local standing nursing protocols allow nursing staff to order tests on their own or on direction of treating medical staff. Patients were recruited from a convenience sample of ED patients who had received diagnostic testing (pathology or radiology) during their encounter at a study site at the time of data collection. Participants received a verbal introduction and written information about the study’s aims and scope and provided written consent. South Eastern Sydney Local Health District provided ethical approval (REF HREC/16/POWH/412).
Clinicians were interviewed by MD and/or JL in private offices or quiet meeting rooms individually or as pairs of clinicians with similar experience levels (two pairs of staff specialists, n=4). Clinician interviews (see Appendix A) covered diagnostic test management processes including test-result communication with patients, and perceived facilitators/barriers to these processes. Patient interviews were conducted by MD and/or JL at the bedside following a semi-structured schedule (see Appendix B) and focused on 1) specific experiences regarding the diagnostic testing and associated communication related to their current visit to ED and 2) their ideas and experiences regarding communication related to test-results and access to results, including future electronic access to information. Patients were asked directly to state which tests they had performed and why, and whether someone informed them of the test-results and, if so, whether test-related information was understandable to them. At the time of data collection, the Australian electronic MyHR was being trialled [30] and had yet to be implemented nation-wide. Thus, participants were talking about hypothetical electronic access rather than drawing from experience in interacting with a real system. 
Data Analysis
Interviews were audio-recorded, and de-identified during transcription for analysis. As part of a larger data set, MD, JT, and JL initially coded the data deductively in NVIVO (version 12; QSR International, Burlington, VT) guided by topics covered in the interview questions. In the next analytical step we reviewed data from clinician interviews coded as “communication with patients” and from patient interviews related to test performed, reasons for tests, knowledge/understanding of results, and current/future access to results. Drawing on principles from conventional qualitative content analysis[31] and grounded theory[32], MD and JT independently analysed the extracted data to quantify views and identify themes. We followed an iterative, inductive approach of initial open coding, constant coding comparison, and development of categories from open codes[33]. Individually identified themes were presented and refined in discussion with the research team. Trustworthiness was ensured by conducting co-analysis involving researchers who had collected the data on site and conducted extensive ethnographic observation (MD and JL) and a researcher who was not involved in data collection (JT). The team also kept individual codebooks to track the development of themes reflecting on both clinician and patient perspectives. Results are presented using representative quotes referring to participants with a combination of letters and numbers (D-doctor, N-nurse, M-clinician with managerial role (e.g. Nurse Unit manager), P-patient + a consecutive letter of the alphabet + site number) e.g. patient 5 at site 1 (PE1). 
RESULTS 
Between October 2016 and May 2018, MD and JL, both experienced qualitative researchers, conducted semi-structured face-to-face interviews (n=58) with clinicians (n=26) and patients (n=32) across the three study EDs. Table 1 provides detailed site and participant demographics. Clinicians included medical and nursing staff. Patients presented a diverse mix of clinical cases. Clinician interviews lasted from 10 to 100 minutes (total 700 minutes).  Patient interviews ranged from 3.5 to 10 minutes (total 165 minutes).  
Table 1. Site and participants demographics.
	Site
	Hospital demographic 
(bed size; average monthly ED presentation*) 
	ED medical clinicians &
Management n 
(% female) 
	ED nursing clinicians &
Management n 
(% female) 
	
ED patient n 
(% female) 
	
Patient age range, n

	
	
	
	
	
	18-44
	45-64
	65+

	1
	Major Metropolitan 
(500+; 5,749)
	10 (10)

	4 (75)
	13 (62)
	7
	3
	3

	2
	Large Regional 
(~200; 3,341)
	5 (60)

	2 (50)
	10 (60)
	1
	5
	4

	3
	Medium Metropolitan 
(~200; 2,564)
	3 (0)

	2 (50)
	9 (56)
	4
	3
	2

	Total
	
	18 (22)
	8 (62.5)
	32 (59)
	12
	11
	9

	
	*Calculated using Bureau of Health Information ED presentation data for 2018 [34]


We identified several contextual factors (time, resources, patient needs and characteristics) that affected clinician communication about test ordering and results as well as patients’ awareness and understanding of tests. Patient views on current results access were diverse and uncertain. Patients welcomed the future electronic access to results but viewed health and/or computer literacy skills as potential barriers. 
Clinician interviews
Regardless of their level of experience, what clinicians communicate and how they tailor their language while communicating test-related information to patients depends on several contextual factors as summarised in Figure 1. These include systemic ED factors (time and staffing resources), clinical factors (stage of clinical reasoning), test-related factors (e.g. risks such as radiation associated with the test itself, clinical significance of the result) and patient-related factors (e.g. level of consciousness, perceived interest, health literacy and anxiety). 
For both test ordering and result discussions, clinicians responded in line with these factors and offered varying levels of test-related information ranging from “no or limited” to “generic” and “specific” information. In the absence of contextual factors, clinicians provided no or generic information (“More often than not, we just say we’re doing a blood test.” NB2) with patient consent often implied. Multiple contextual factors could overlap and the presence of one factor alone influenced communication ("if there's not time, if they're unwell or if the tests themselves […] are low risk in nature, then we often just order them [without telling the patient].” DB2). However, anxious patients and clinically significant or abnormal test-results led to communication of specific information often regardless of ED time or resource constraints (“Once the results are back, the discussion comes down to what those results mean - the significance of the results and how we’re going to move forward in relation to those results” MB3).
[image: ]
Figure 1. Influence of context-sensitive factors on what and how clinicians communicate test-related information in ED.
Clinicians reported that ED and clinical factors lead them to providing no or only limited information; due to time constraints (“we’re busy we probably don’t say as much about what investigations we’re doing” MC1), pre-emptive test ordering at triage (“with chest pain, before even getting out of your chair you can order the troponin” MB1), or limited progression in the clinical reasoning process (“I don’t actually know what test I’m doing [yet]” DH1). Significant test-results were routinely associated with overriding systemic ED factors and associated with more specific test-related information (“If there's a critical finding I tell them straight away.” DB2). 
In the absence of clinically significant test-results, clinicians reported they did not offer any or only generic information especially for normal results (“You don’t go out of your way to inform someone about a normal result” DE1; “Oh your labs were good” DB1). The presence of test-related factors necessitated specific information to be provided especially if 1) the test itself carried a risk (“If they are in any way risky, [CTs] they have a risk of radiation, then it’s a discussion” DB2), 2) the results was an abnormal result in relation to laboratory reference ranges or clinically significant in that they confirmed or excluded potential diagnoses and impacted treatment and management (“[T]hey have abdominal pain and lipase score is up, you’d say, look, your lipase is high, you probably have pancreatitis.” MB1; “we have to give you a bag of blood because your HB is low” NB2; “Abnormal results are more frequently communicated, whereas normal results wouldn’t be. So I wouldn’t tell somebody their blood glucose is 5.6, but I would say to them that it was abnormal and we’re worried about diabetes.” DA1). 
Patient-related factors also contributed to limited information being communicated in cases where patients were unconscious or too unwell (“when they’re in the acute situation and they’re feeling sick or not well it becomes really hard for them to understand” DB1), or were perceived to lack interest (“Some of them don’t want to hear it” DE1) or to have low levels of (health) literacy (“tends to be over the patient’s head sometimes” MA3). If patients showed interest e.g. requested additional information, more specific test-related information was provided (“[U]sually fairly broad unless they ask specific […] questions.” DD2). Patients who were perceived as anxious also received additional generic or specific information as a way to offer reassurance: 
"If I have looked at the result and I’m passing by the patient’s bed and there’s some worried looking family members there, I’ll tell them what’s happening” DE1 
“ ‘Everything is looking good so far.  We're just waiting for a couple more to come back.’ So you can give people a bit of comfort without giving them all the answers.  So if someone is getting really anxious you can give them some form of comfort so they can relax a bit.” NB1 
Clinicians agreed that test-related information should be tailored to individual patients. They sought to present test-related information in patient-friendly language by using “as little jargon as possible” (DD1) and tailoring details “depending on the patient's education, background” (DD2) to ensure patients understood enough and were able to ask follow-up questions. 
Patient interviews
Patient awareness of tests and understanding of results 
Patients provided varying levels of detail as to why tests were conducted commonly citing presenting problems e.g. symptoms, location/ organ, known condition (e.g. heart, bile duct "To ascertain what was causing the pain in my leg." PE2) or the inclusion or exclusion of a potential diagnosis or treatment (“[T]o see if I had a heart attack.” PB3; “[T]o see if you need antibiotics.” PE1). 
Akin to how clinicians provided information, ED patients’ awareness of tests completed, reasons for investigations and understanding of test-results fell on a continuum ranging from “none or simplified” to “specific” information. The majority of patients receiving pathology testing could not offer specific details as to which diagnostic tests were conducted in the ED (“I had a blood test and a urine test, yep” PC1). The exceptions were two patients – a nurse and a patient with previous experience in relation to the test – who named specific blood tests (e.g. creatinine, electrolytes, cholesterol (“I’m quite aware of it from previous times, my […] cholesterol levels.” PG1). In contrast, most patients receiving medical imaging tests provided at least some specific information including location (e.g. legs), type of test (e.g. ultrasound) and/or purpose of the test (e.g. check for blood clots) (e.g. “X-ray for my head and check-up if I had any bleeding or not.” PA2).
Two overarching patterns were identified regarding ‘what’ and ‘how’ patients were told about test-results and how it affected their understanding of the result. Patients described receiving simplified or generic information, or specific diagnostic information. For example, normal test-results were described as being delivered in generic terms without any further explanations (“I was told they were all clear.” PL1). That meant that most patients did not express a clinical understanding of what the result meant beyond what clinicians told them (“I can go home” PG2). As another exception the patient with the nursing background was able to relate the generic information ("they were normal” PA1) to a specific treatment decision made (“that I didn’t need replacement of electrolytes despite being dehydrated.”PA1). Patients also reported receiving specific diagnostic information (“A urinary tract infection” PC2) sometimes with more detailed explanations which aided patient understanding of the diagnosis ("they explained how … that I chipped a bit off the joint" PB2). Patients who had received imaging studies that lead to a diagnosis (e.g. fracture) related the information they were given to necessary treatment or management (“In the meantime, need to wear a boot” PB1).
Patient access to test-results 
When asked whether they had access to the test-results from their current encounter, divergent views existed among patients (see Figure 2). About one-third of patients stated they knew how to gain access, relying either on information being exchanged between the hospital and their General Practitioner (GP) and/or requesting documentation (e.g. discharge summaries) from treating clinicians or administrative personnel in the ED. The remaining two-thirds of patients, the majority of the younger and older patient groups (18-44 years and 65+ years, respectively), did not know or were uncertain about how to access results and speculated that access could be facilitated via clinicians, hospital administration or GPs. 
The majority of ED patients aged 18-44 (n=9 of 12) and 45-64 (n=9 of 11) welcomed the idea of electronically accessing their results in the future (“Yes, I would because I like to read [them] myself.” PH2). Patients aged >65 either preferred electronic access (n=5) or not (n=4). Patients opposed to electronic access cited health or computer literacy issues (“Not really, because I probably wouldn’t know what the results meant.” PL1) or felt it was the doctor’s, not the patient’s, responsibility to follow up (“No, the doctor can do that anyway.”PI1).
 [image: ]Figure 2. Patient Reponses ‘Do you have access to your results?’ Responses are separated into ‘Yes’- patients who said they knew how to access results (top row) and ‘Unsure/No’- patients who did not know/weren’t sure of how to access results (bottom row). Each row of responses is grouped by age range: 18-44, 45-64 and 65+. Each individual response is linked to at least one of five general categories of ‘how’ to access results (middle row).
Barriers and facilitators for electronic access to test-results
We identified four key themes as facilitators or barriers for electronic access. Patient electronic access to test-results was facilitated by its potential to serve as a 1) health information repository; which provided new pathways for 2) information integration and continuity of care; and 3) patient empowerment. 4) Potential identified barriers to access included patient health literacy, and computer skills and knowledge, and to a lesser extent, privacy or security concerns. 
Facilitators for electronic access
Patients envisioned a personal electronic repository for their test-results, providing time-efficient access to past results from anywhere in the world. Interviewed patients associated having an electronic results repository with improved integration of information and continuity of care. They praised the potential to share their medical history or hospital episodes, including test result information, with multiple care providers including their GPs or specialists in a timely fashion ("it would save a lot of time” PF1; “[A]ccess to your medical records […] being able to pass from GP to GP, as you move through life, would be a fantastic thing." PC3). Patients thought that electronic access could increase their sense of ownership and understanding of their test-results, thereby empowering them to take an active role in their own ongoing care. Patients highlighted that personal access to results outside the medical system would allow them to seek further medical advice (“So I could have a second opinion.” PC3). Some patients or relatives alluded to how the vulnerable state of patients in the ED affected their ability to comprehend or retain information.  Being able to review test-results and related information with family could clarify or extend their understanding of the results (“[A]t least I could see because [patient] would miss out on things. [I]f you’re not feeling well, you miss out on a whole lot of information. A verification at home." PI2). Access could also assist in seeking further information online (“You can use it to research it" PD2) or from other health professionals (“[A]s a resource so you can take it to a professional or someone who can help me understand it."PG3). 
 Barriers for electronic access 
Patients talked about how their individual health and/or computer literacy skills and knowledge could create barriers to electronic access. Patients questioned the usefulness of test-result electronic access if results were shrouded in medical terminology or lacked relevant lay educational material presented in patient friendly language (“Just sometimes they use big words that I don’t understand.” PG2; “[W]ith your levels, they say something’s high or too low, how do we know what’s normal […]? PF3). Some patients reported being comfortable with “look[ing] up all the terms [to] work it out” (PF2), while others identified digital literacy or limited exposure to technology in itself as barrier to access (“[B]ecause I’m not very computer-wise.” PE3). About a third of ED patients raised security and privacy concerns with HIT  an electronic health information repository (“there’s always a chance people could hack it, PI3”) but often downplayed their concerns in the next breath (“but, really, who wants to see your [xrays] I don’t know." PI3). 
Discussion and conclusion
Discussion 
In this study, we identified that what and how ED clinicians tell patients about their tests falls on a continuum ranging from ‘no’ to ‘generic’ to ‘specific’ information and is influenced by context-sensitive factors including ED systemic factors (e.g. time pressures), clinical factors (clinical reasoning), test-related factors (e.g. result significance) and patient factors (e.g. perceived interest, health literacy, anxiety). ED patients’ knowledge and understanding of diagnostic tests and results likewise fell on a continuum mirroring the level of information provided by ED clinicians. Patients were often unsure how to access their current results and speculated sourcing information from their GP after discharge. Patients viewed the potential electronic access to test-results as an opportunity to build a historical health information repository which supported continuity of care and patient ownership of care with ideal access being flexible in the delivery and presentation of information to cater to patients’ varying levels of health and computer literacy.  
Communication of diagnosis (or lack thereof), test results, treatment and management plan and home care is critical in ED care. Previous studies on patient-clinician communication in ED have shown that information giving by clinicians often occurs dispersed throughout the visit[35, 36] and summarised as part of discharge instructions[35, 37-40]. Studies focused on discharge communication highlighted that information giving at discharge is often limited[25, 36, 37], and that even if informed, many patients cannot retain relevant information especially as it relates to home care, reason to return to ED, and tests-results [25, 38-40] creating significant patient safety risks. 
Fewer studies have focused the communication of test-related information to ED patients. Open and engaged communication during history taking, i.e. before test-ordering may reassure patients and reduce ordering rates for low value tests[41]. Explaining test-results in simple language, providing timeframes for test turnaround and follow-up alongside relevant contact details can increase patient satisfaction, improve rapport, and facilitate better relationships between patients and clinicians in the ED[22, 23]. Additionally, studies in primary care have also reported that test-results communication, as a patient-centred communication strategy, decreased test-ordering and thus diagnostic testing expenditure[42-44]. Patient satisfaction improved where clinicians notified patients about abnormal and normal results[45]. In the ED context, patient-centred communication measures could also change testing pattern and improve patient satisfaction. 
The current guidelines for Australian EDs reinforce the importance of communication. They advocate that results should be “clearly communicated to patients”[20] and that “patient [should be] informed [about] follow-up arrangements required for the results”[21]. When ED clinicians at two Australian hospitals were asked about directly notifying patients, 75% of participants acknowledged that ED guidelines and policies exist regarding the notification of abnormal results, yet, in line with our findings, actual practice varied due to unclear responsibilities and modes for notification[46]. 
Notifying ED patients of pending test-results and abnormal or diagnosis-driving results offers potential for improved patient safety by giving patients timely information on returned and pending results, thus creating a patient safety net that allows patients to become part of the safety chain and to identify and initiate follow-up of test-results that might have otherwise been missed[26, 27, 47]. A study assessing how much US patients understood about their ED visits, reported that ED clinicians did not communicate up to 42.9 % of abnormal test-results[25]. Even when information about (normal and abnormal) tests was conveyed, patients did not have a good understanding beyond ‘the basics’[25, 38], mirroring the findings for ED patients in the current study whose understanding often stopped at “I had a blood test done”. 
Our study illustrates that context-specific systemic factors can impede the effective, empowering and quality communication of test-related information. Rather than creating positive interactions by tailored communication of results[22], clinicians might be disrupted by systemic issues forcing them to forego offering tailored information because they lack the required time and/or resources to adequately assess patient health literacy and information needs and preferences.  Instead clinicians may cater, by default, to the lowest common denominator- providing as little information as required (“tests were fine”) while shifting the onus for requesting additional information to the patient[48]. This, in turn, sets a cultural precedent for communication and information flow in the ED [37] and has negative effects on the quality and safety of care, affecting patient-centredness and equity [1]. 
Electronic access to results may offer an additional source of information after discharge. The views expressed by the participating patients aligned with those of previous studies in that they believed that the presentation of results might prove prohibitive for patients with limited health or digital literacy or numeracy skills [27, 49]. However, test-results have traditionally been reported in clinician-facing documents, which are not presented with patient-friendly language and/ or format and often lack supporting information [16, 49-51].
We identified that patients rely on GPs as a fall back for explanation and follow-up of results. While this view corresponds with the relevant Australian ED standard for clinicians to advise “patients to discuss their ED visit and test results with their GP”[20], lack of timely and patient-centred communication in transitions of care to GPs are recognised threats to safety [52, 53]. Because the remit of this present study did not extend beyond the junction of diagnostic testing and emergency medicine, future research in this space should also seek to gather the perspective of GPs to paint a complete picture of how test-results are communicated and followed up for ED patients. We also acknowledge that the information expressed in the interviews may not align with how the ED clinician and patient communicated in actual interactions. Further, we did not record triage categories for ED patients. Our patient sample likely represented less severe triage categories (III-V) recruited from sub-acute or short stay areas. Therefore, experiences of patients in more severe triage categories (I-II) may not be captured in the data presented here. However, patients in triage category I/II are often critically ill, may be unconscious and requiring surgery so that interviews about test-result communication were not deemed feasible. Only one research team member is clinically trained and thus final themes were discussed amongst all authors to ensure any inherent bias from non-clinician team members was minimised in the interpretation of the data. 
Conclusion
Our findings add to the limited evidence on how clinicians communicate test-results to ED patients. We have demonstrated that what and how clinicians communicate test-related information in highly dynamic ED environments is affected by contextual forces. Combining health services research with health communication research in ED, and the broader clinical sphere, can help to identify which factors promote or impede the effective communication of test-related information. While our study succeeded in drawing on clinician and patient perspectives, further ethnographic communication research analysing actual interactions between ED clinicians and patients, and with GPs and other specialists following discharge from ED is needed to illuminate the reality of test-related communication in the ED and beyond, and its impact on quality, patient-centred care across the health spectrum. 
Practice implications
The variable and context-dependent volume and quality of test-related information provided to ED patients creates variability in how this information is understood by patients and affects their ability to participate in their care. Identified systemic features – limited time leading to e.g. pre-emptive ordering at triage – need to be addressed in line with their impact in patient communication as ED culture may be inadvertently portrayed as one where the right to information is not the default for patients. Given the increased vulnerability of patients in ED[42], patients may not always be able to ask for the additional explanations they desire, or clinicians fail to check patient understanding[37]. To increase patients’ ability to take ownership of their own healthcare, a balance needs to be achieved between the default lack of test-related information in the ED and additional support mechanisms.  There is a difference between laboratory abnormal test-results (which are outside laboratory reference ranges but may be ’normal’ for a particular patient) and clinically significant abnormal test-results (which lead to a diagnosis, or change in treatment). ED clinicians should acknowledge this distinction and relate this back to the patient including the absence of clinically significant test-results which can be just as important as their presence. In the context of the real-time ED encounter, the test-results available determine the patient’s disposition and should be either overtly or covertly communicated to the patient. It is those results with a turn-around time beyond the usual ED stay (eg. microbiology, radiology reporting) that require active review beyond the encounter. Decision support for clinicians could avoid failures of omission and ensure all crucial (clinically-significant) or outstanding but not all test-results per se are safely communicated. 
Likewise, given varying patient health/ digital literacy skills and knowledge, patient-centred diagnostic test information should offer gradient explanations catering to individual needs and modalities. Overall, electronic access to results should be revised to go beyond providing patients with a copy of clinician-facing documents, but instead routinely include patient-centred explanations, with the aim of improving patient understanding of results to allow them to take ownership of their care and become part of a safety chain while being supported and safeguarded by the larger healthcare system. 
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Appendix A – Interview questions[footnoteRef:1]– Emergency Department Clinicians  [1:  
Questions have been developed guided by 
Hanna D, Griswold P, Leape LL, et al. Communicating critical test results: safe practice recommendations. The Joint Commission Journal on Quality and Patient Safety 2005;31(2):68-80. 
Ash J, Singh H, Sittig D. Test Results Reporting and Follow-Up SAFER Guide: The Office of the National Coordinator for Health Information Technology, 2014. 
The Royal College of General Practitioners. System for follow up of tests and results. Standards for general practices (4th edition). updated July 2015 ed. East Melbourne: RACGP, 2010. ] 


Clinicians will be asked to describe: 

1. Their role within the hospital ward/Emergency Department 
2. How [pathology/imaging] tests are ordered 
3. Whether patients/family are informed about the types of [pathology/imaging] tests are ordered and why 
4. How the status of [pathology/imaging] requests can be tracked 
5. How [pathology/imaging] test results are returned and who receives the results 
6. How [pathology/imaging] test results are acknowledged and who is responsible for this 
7. How a [pathology/imaging] result is determined to be clinically significant[footnoteRef:2]  [2:  
”Clinically significant results do not necessarily only mean abnormal results. […] Clinically significant is a judgment made by the [clinician] that something is clinically important for that particular patient in the context of that patients healthcare. (RACGP, 2010.)] 

8. How [pathology/imaging] critical/abnormal results are reported and handled 
9. If and how patients/family are informed of the [pathology/imaging] test results and their clinical significance 
10. How it is ensured that information is conveyed to patients/family in a way that makes it easy to understand. Is there training provided for this? 
11. What happens when [pathology/imaging] test results are returned when the patient or ordering clinician is not available 
12. How [pathology/imaging] test results are shared with other clinicians within and outside the hospital 

Notes: The aim of these semi structured interviews is to generate context rich responses regarding the clinicians’ overall experience of pathology and medical imaging ordering and test management processes. Therefore, while the questions and themes outlined here will be used to guide the conversation, the order and exact wording of each question may not be fully adhered too.


Appendix B – Interview questions[footnoteRef:3]– Emergency Department Patients  [3:  
 Questions have been developed guided by 
Hanna D, Griswold P, Leape LL, et al. Communicating critical test results: safe practice recommendations. The Joint Commission Journal on Quality and Patient Safety 2005;31(2):68-80. 
Ash J, Singh H, Sittig D. Test Results Reporting and Follow-Up SAFER Guide: The Office of the National Coordinator for Health Information Technology, 2014. 
The Royal College of General Practitioners. System for follow up of tests and results. Standards for general practices (4th edition). updated July 2015 ed. East Melbourne: RACGP, 2010. ] 


Patients who received pathology or medical imaging testing will be asked to describe and discuss general feeling and opinions relating to:
Questions to be introduced as related to the current encounter:
1. Which pathology or medical imaging tests they had and whether they knew why these tests were performed
2. If they were aware of the test results, and if so, who communicated them and did they understand what the test results mean
3. Whether they have access to their results, and if so, whether they know how to access them
4. What they liked or disliked about the testing they received and what they think could have been done differently

Questions to be introduced as related to test result management in general:
5. Is there anything in general related to the way that test results are handled that they would like comment on? Any positive or negative experiences?
6. Whether they would like to have access to all of their results electronically in the future (e.g. as a storage repository of older test results, for easier sharing of results across specialists)
7. What device would they like to use to access such an electronic system (e.g. website, mobile phone app)
8. What they perceive to be the potential positive and negatives of such an electronic system?
9. If they had access to their test results, what kind of information they would like to have included with their results.

Notes: The aim of these semi structured interviews is to generate context rich responses regarding the patients overall experience of pathology and medical imaging. Therefore, while the questions and themes outlined here will be used to guide the conversation, the order and exact wording of each question may not be fully adhered too.
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Appendix C – Additional qualitative data tables.

Table 1. Test-related information provided to ED patient by ED clinicians.
	Level of information
	
Test ordering
	
Test -results

	Context-sensitive 
	“I won’t necessarily tell them details. It depends who it is and what test I’m doing.” DH1
“It depends on what level of interest they have.” NA1
“If there’s not time, if they’re unwell or if [..] the tests themselves […] are low risk in nature, then we often just order them.” DB2
	“You tell them the results in the context of the illness.” NA2
“You tailor it according to the clinical context [and] needs of the patient.  [I]f they are unconscious then you’re obviously not going to be telling the patient […]  MC1

	No information
	“Emergency department is quite a busy department, [… if] a patient was to come in with[…] chest pain, you’d probably be wanting a chest x-ray done. […] And you just need to fire off request forms before actually seeing them” DD1
“But sometimes I don't actually know what test I[‘ll be] doing when I'm talking to them” DH1 
“Tends to be over the patient’s head sometimes” MA3
“Some of them don’t want to hear it” DE1
	“So abnormal results are more frequently communicated, whereas normal results wouldn’t be.” DA1
“You don’t go out of your way to inform someone about a normal result. [….] If I have looked at the result and I’m passing by the patient’s bed and there’s some worried looking family members there, I’ll tell them what’s happening, but I’m not going to make my way to, ‘look, their sodium is normal, I better go tell the family.’ “ DE1

	Generic information
	“Oh well I normally just vaguely describe that we’re doing a bunch of tests.  If they ask, tell them.” DB3
“You’re getting some blood tests, they’re tests for infection.” DF1
“I will do some exam to test your heart to make sure you don’t have a heart attack.” DG1
“[U]sually fairly broad unless they ask specific […] questions.” DD2
“More often than not, we just say we’re doing a blood test.“ NB2
	“Oh your labs were good” DB1 
“I don’t spell it out and say, your potassium is this number. I’ll say, ‘Your blood tests were fine.’ [ or] ‘your blood tests don’t show us the reason for why you’ve got pain.’ “DB2
”I’ll delve a bit deeper with them if they ask a follow up question.” DD2
“We see the brain scan [and] we can’t see anything major and so, please follow up with GP and get a definitive report.”  DA3

	Specific information
	”We’re checking your salt water balance, we’re checking your haemoglobin, any signs of infection.[…] We’re doing a chest X-ray because we’re worried you have pneumonia” MC1
“Check that you haven’t had a bleed because you’ve had a fall” DD2
“If they are in any way risky, so like for example, CT scans in young people, they have a risk of radiation, then it’s a discussion” DB2
	“Your kidney function’s a little bit off and your inflammatory markers are up, which is inconsistent with having a urinary tract infection, that might have met with a bit of pyelonephritis.”DD2
“Your lipase is high, you probably have pancreatitis” MB1
“We have to give you a bag of blood because your HB [Haemoglobin] is low” NB2

	Patient -friendly language 
	“You try to use as little jargon as possible, more layman terms.  For example, you’ve got a bleed in the brain, rather than describing it as a subarachnoid haemorrhage.  You’ve got pneumonia or chest infection. […] depending on the patient.” DD1
[W]e will tailor it according to what we believe the patients’ perception is, what their needs are, as well, and we’ll explain it in layman’s language to some and in specifics to those that are a bit more attuned with medical knowledge and things like that.” MC1
“In simplified terms often sometimes.” NC1
“I think that people in the ED are at their worst time and if you expect them to be at their best learning a whole new language, they just can’t; it’s tough.” DB1
“To ensure that the way we talk to the patients is in a language they can understand, and enable them to then repeat it back, and to ask the questions.” MB3”




Table 2. Test-related information and understanding among ED patients.
	Information/ understanding
	
Awareness of tests done 
	
Reason for test 
	Understanding of test-results 

	Simplified/ generic information
	“I had a blood test and a urine test, yep.” PC1
“I’m aware of the blood tests. But I’m not too sure what type of blood tests.” PG3
“No, they didn’t say, they just collected blood and a urine test.” PH2

	“Why they were done?  In the interests of my health.” PG1 
“Because I was very dehydrated.” PA1
“To ascertain what was causing the pain in my leg.” PE2 
 “It was to check my heart, yeah, heart check.” PB3
	“Said it was normal.” PD2
“He said they were all right.” PE1
“They said I can go home.” PG2
“I was told they were all clear.” PL1
“Yeah, they were normal. […] that I didn’t need replacement of electrolytes despite being dehydrated.” PA1

	Specific information
	“I think I had a full blood count. And creatinine- and like, electrolytes.” PA1
 “When I come in I had a pelvic and a chest x-ray, I think, and then they checked my neck.” PF1
“One was an ultrasound, to see if there was any blood clots in my legs, and the other one was a DVT test, I think it was.” PH1 
 “I’m quite aware of it from previous times, my […] cholesterol levels.” PG1
“I had x-rays around my head, my knee and my head” PI1
“Blood tests. Sugar, cholesterol, I can’t think of the other one.” PG2
	“They just wanted to make sure that it was only a bladder infection.” PM1
 “[T]o see if you need antibiotics PE1
“I think the blood test, they just wanted to make sure there was no hCG – pregnancy hormone – and they were testing to make sure that it was only gastro; it was nothing – I don’t remember the technical terms, but anything else – yeah, anything else complicated, yep. Yeah, narrowing it down, sort of thing. “PC1
“X-ray for my head and check up if I had any bleeding or not.” PA2
“[T]hey wanted to check how my bile duct was functioning, they were just […] test for that sort or stuff, bile duct and liver and spleen.” PL1
	“A urinary tract infection.” PG2
“It's a gastro bug.” PC1
“I’ll need to be assessed next week for possible surgery. In the meantime, need to wear a boot” PB1
 “[T]here were no breaks, obvious breaks to my chest and pelvis.” PF1
“[T]he tendon was fractured on the end of the bone.” PH3
“It’s dislocated and there is sort of a bit of damage to the bone.” PJ2
“I’ve got a blood clot, pretty big one. A humongous one in the right leg.” PE2
"They explained how … that I chipped a bit off the joint" PB2




Table 3. ED patient perspectives on facilitators or barriers for electronic access to test-results
	Health information technology (HIT) repository
	
Information integration and continuity of care
	

Patient empowerment
	

Patient skills and knowledge

	Repository
"Anywhere on the Internet log in, there they are; that would be beautiful." PC2
"Just to say if you go maybe overseas, and you get injured, you could show" PC1 (family member)
"[A] positive would be speed, it’s faster" PB3
Security/ privacy
“There’s always a chance people could hack it, but, really, who wants to see your [xrays] I don’t know." PI3
"As long as, I suppose, anyone won’t get their hands on the information.  That’s a bit of a worry in this day and age." PH2
"Probably the security factor of it and who could access it and see it, but other than that, I wouldn’t really be much concerned." PK1 
	Share information with clinicians 
"It would save a lot of time […] as soon as you go to a new specialist or another – you’ve got to go and try find all your records" 
"But having access to your medical records for being able to pass from GP to GP, as you move through life, would be a fantastic thing." PC3

	Second opinion
“Having a little bit more control and more of an idea about your health and using it as a comparison if anything happens in the future." PG3
"I think it’s a good idea to have the information not just with the doctor, but you can have access outside of that system. [H]aving access to information, so I could have a second opinion. It would’ve been fantastic." PC3
Aid understanding
"But you can use it to research it" PD2 
"As a resource so you can take it to a professional or someone who can help me understand it."PG3
Share information with family/ carer
"So my family can see, too." PA3
"To see if I understood what was being told – yes. if I wasn’t here and [partner’s first name] said, “Oh, this is what they said,” at least I could see because he would miss out on things.  Of course, if you’re not feeling well, you miss out on a whole lot of information. A verification at home. " PI2 (family member)
	Health literacy
“If you’re not a medical practitioner, and it’s written in medical terms, then it would be hard to understand if you don’t understand medical terms.” PC2 
“Just sometimes they use big words that I don’t understand.” PG2
“Probably wouldn’t know what the results meant.” PL1
“You know with your levels, they say something’s high or too low, how do we know what’s normal, you know what I mean?” PF3
“Depends on how complex the test is because if I don’t understand the test, then, there’s no point me having it.” PB3
Patient friendly language 
“Not really, just like on the technical terms and everything, but, maybe, just for me to know the layman’s term, like, the dumbed down format, so I understand it.” PB3
“I think it would be really good to write medical reports in an easy to understand format.” PC3
Digital literacy
“Because I’m not very computer-wise […] I’m too old to learn all that, there. […] I’m too old to learn, now.” PE3
“I wouldn’t know how to turn [a computer] on.” PE1
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