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Abstract 

Background 

Electronic Medical Record Systems (EMRs) are now part of nursing and medical professionals daily work 

in the acute and primary care sectors in Australia.  Usability is an important factor in their successful 

adoption and impacts upon clinical workflow, safety and quality, communication, and collaboration.  

This study replicates a significant body of work conducted by Finnish researchers applying a usability 

focused survey to understand medical and nursing professionals’ experiences in the Australian context. 

As we implement EMRs across health systems, their usability and design to support clinicians to 

effectively deliver and document care, is essential.  

Methods 

We conducted an observational study using a cross sectional survey, the National Usability-Focused HIS 

Scale (NuHISS) developed and validated by Finnish researchers. For this study 13 usability statements 

collected clinician impressions of EMRs related to technical quality, ease of use, benefits, and 

collaboration.  We report the responses from medical and nursing professionals working in clinical 

practice settings in Australia, including primary care and hospital sectors in 2020. 

Results 

Nursing and medical professionals have different experiences with EMR usability.  This depends on the 

sector they work in and the usability feature measured.  In our sample, technical quality features were 

more positively experienced by doctors in the primary care sector than nurses as well as ease of 

obtaining patient information and prevention of errors.  In the hospital sector nurses experiences with 

EMRs were more positive with respect to support for routine task completion, learnability, ease of 

obtaining patient information and entry of patient data. 

Conclusions 

The NuHISS is a suitable tool for measuring the usability experiences of Australian clinicians and the 

EMRs utilised.  Differences in usability experiences were noted between professional groups and sectors. 

A focus on the usability perspectives of clinicians when enhancing or developing EMR solutions is 

advocated. 

1.  Introduction 

Problems experienced with the usability of Electronic Medical and Health Records (EMRs and EHRs) by 

clinicians are well documented and recognised as a contributor to burnout, fatigue and increased errors 
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in healthcare (1–3).   Digitisation of the healthcare system over the last 15 years has resulted in a 50% 

increase in the adoption of EMR’s internationally (4).  Investment in these systems is significant with 

expectations that this will result in increased effectiveness, efficiency and safety in healthcare delivery 

(5,6). While EMR’s demonstrate improvements over paper-based information systems, clinicians have 

reported impacts linked to usability, the need for workarounds and productivity losses when delivering 

care using these systems (1,7). 

In Australia, the term EHR and EMR are used interchangeably, with EMR preferred by clinicians.  The 

foundational EMR includes functionality to support clinicians to document patient history and notes, 

treatments, follow up plans and to communicate with others providing care. EMRs have been adopted in 

the primary and community health (PCHS) and hospital sectors (HS).  Many of the EMR systems used in 

Australia were developed by vendors originating in the United States (US) and designed to support 

healthcare practices and delivery in that country.  In Australia, the function, funding, and terminology of 

health services differ from the US and vendors have adapted software and tailored EMRs for use in the 

Australian context.   

Large studies on the usability of EMR systems have been conducted (8–10) and are important to 

understand clinician experiences, to monitor improvements and influence their long-term development.  

Deficiencies that hinder EMR usability and impact on clinical work must be addressed if we are to achieve 

the expected benefits and promise of digital transformation (11).  Studies conducted in the US following 

the implementation of EMR’s reported significant time spent searching for clinical data, constructing 

orders and documenting patient history inferring that usability issues exist (1–3). Software glitches, 

dropdown menus, clicks, alerts and the disconnected patchwork of systems without seamless 

interoperability have been linked to ‘near misses’ and a higher risk of professional burnout (2).  A recent 

Australian study of staff immediately following an EMR implementation found that different professional 

cultures have divergent attitudes to EMR use with medical professionals expressing a more negative 

perception of the EMR system and information quality than other users (11). 

National studies in Finland have targeted clinicians to measure usability and user experience of EMR 

systems.  The NuHiSS measures broad categories of usability (technical quality, ease of use, 

collaboration and benefits), and has been validated with good reliability of the instrument evidenced 

(12).   Research conducted between 2010 and 2017 found broad discontent with the usability of EMR 

systems.  Impressions were relatively unchanged over this time with no improvement in satisfaction 

related to technical features (8,13). The main concerns identified were a lack of support for 

collaboration, issues relating to ease of use, and the EMR’s ability to support clinical work processes.   

The 2017 Finnish survey compared nurse and physician experiences of usability across hospital and 

primary care sectors and identified that experiences varied across usability dimensions, health sectors 

and EMR brands.       

Australian hospital and primary care sectors are at different stages of EMR adoption (scale and maturity) 

with the later more established than the former.   Baseline data for each sector is needed to understand 

and learn from the usability experiences of clinicians.  With the aim to capture a national data set  we 

used  the (NuHISS) and replicated the 2017 National Usability Study conducted in Finland in the 

Australian health care context (13). We believe this to be the first survey that has applied this 



instrument to measure medical and nursing clinician experiences of usability in both health sectors in 

Australia. 

2.  Background 

2.1 Context of the study 

 In Australia we have both public and private systems delivering a broad range of health services to the 

population.  Universal health insurance covers hospital treatments, General Practice (GP) consultations, 

subsidises medications and other services such as optometry.  State governments operate public hospitals 

with joint funding from Commonwealth and State governments.  Private hospitals deliver a range of 

surgeries and services for those with private health insurance. Despite complexity in the funding and 

accountability for the delivery of health services in Australia we have a strong health system achieving 

good outcomes at a reasonable cost (14,15).   

In the hospital sector, each State health department and private hospitals have taken their own approach 

to EMR system implementation (16).  Whilst a range of products are available in each sector, market share 

is dominated by a small number of vendors.  Levels of adoption and maturity of EMR systems differ and 

few Australian hospitals have achieved the highest attainment stage of endorsement as measured by the 

HIMSS Electronic Medical Record Adoption Model (ie EMRAM Level 7) (17).  As EMR adoption in Australian 

hospitals gains momentum an understanding of usability impressions through a national survey can 

inform both vendors and purchasers.   

General practitioner (GP) consultations are funded under Medicare, the National health insurance 

scheme. General Practices essentially operate as private businesses and have implemented a variety of 

EMR systems (18).  Whilst a range of EMR products are available, a small number of vendors also occupy 

this sector.  Government incentives to GPs have rewarded the uptake of electronic health information 

and practice management software systems (19).  The majority of this sector uses EMRs (18,20) and 

integrated them into clinical workflows earlier than the hospital sector. 

2.2 Related research on electronic medical record usability 

We conducted a literature review to identify the current research on this topic (21). The Scopus database 

between 2015 and 2020 was searched using terms ‘usability’ and ‘electronic medical record’ or ‘electronic 

health record’.  See additional file 1. The literature review described national studies on EMR and EHR 

usability from the United States, Canada, Norway, Finland, Germany, Iran and The Netherlands (8,10,22–

24).  Study design and tools applied to measure usability in these studies varied (8,10,22,25,26).  National 

surveys in Finland of health professional perceptions of usability over time and using the validated NuHISS 

(8,13) showed dissatisfaction with the efficiency of use and a lack of support for collaboration when 

providing care.  

The article is organised as follows; the next section provides an overview of study materials and methods, 

next we describe the analysis approaches applied, the study results, discuss the key findings, acknowledge  

study limitations, identify opportunities for further research and draw conclusions. 

3. Materials and Methods 



We conducted an observational study applying a cross sectional design using an online survey.   The 

reporting of this survey follows the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) (27). 

See Additional File 5. Ethical approval for the study was obtained from Griffith University Human 

Research Ethics Committee (GU Ref No:2019/749). Participation was voluntary, participant information 

provided, and consent obtained from all respondents.  The survey allowed exit from the survey at any 

time.  Demographic questions were mandatory so that we could understand the respondent population. 

We used the Finnish National Usability focused HIS Scale (NuHISS) with permission (13).  The scale was 

selected as this tool has been validated and developed to measure clinician’s perceptions of usability at 

a National level.  The development of this scale, its validation and applications are described by 

Hyppönen et al (12).   The scale measures domains of technical quality, ease of use, benefits, and 

collaboration.  Minor amendments were made to the wording of statements based on common 

terminology used in the Australian health system. Two questions to understand information and 

collaboration exchange between clinicians and patients and across settings were added.  We asked 

respondents to enter the name and brand of the main EMR system used but this was not a compulsory 

question in the survey. The amendments were pre-tested for usability and face validity using a 

convenience sample.   

Respondents were recruited by inviting healthcare disciplines, medical, nursing, and allied health in 

Australia to complete the survey applying a purposive sampling approach (28).  For this paper, the 

responses from medical, nursing/midwifery (aggregated as nursing) professionals are reported. A five-

point Likert scale was used (Strongly Agree, Agree, Neither Agree or Disagree, Disagree, Strongly 

disagree) for each statement.    

Table 1 shows the domains studied and measures used. The full survey is available as Additional File 2.   

 

The survey was launched in March 2020 using the LimeSurvey web-based platform (29). This coincided 

with the beginning of the COVID pandemic in Australia. The survey was suspended while the hospital, 

PCHS and aged care sectors prepared.  At this time we asked the full set of NuHISS usability statements 

as described by Kaipio in 2017 (8) and we considered responses as preliminary.  There was a high drop 



out and limited uptake and the research team considered that the length of the survey may have been a 

factor in engaging clinicians during the pandemic.  The research team decided to reduce the number of 

questions, and asked 13 questions from the Finnish study reported in 2020 (13).  We then relaunched the 

survey in June 2020 (after the first COVID wave in Australia) and it remained open for 12 weeks.  

Invitations to participate were emailed to 34 professional bodies representing the health disciplines who 

work in the Australian healthcare system.  A secondary snowball strategy applied social media platforms 

(LinkedIN, Twitter, Facebook) to promote the survey.  See Additional File 3.  The member base of the 

Australasian Institute of Digital Health (AIDH) was also invited to participate to attain a broader reach of 

respondents.  

3.1 Data analysis 

SPSS software (IBM Corp. Version 26.0. 01 Armonk, NY: IBM Corp.) was used for data management and 

analysis.  In total, 385 health professionals consented to participate in the survey.  For this paper we 

excluded allied health professionals, medical and nursing professionals not working in the Australian 

hospital or primary health care sectors and 31 responses with missing data.  A reliability analysis on the 

13 usability items, using Cronbach’s alpha showed that the survey items attained adequate reliability, α 

= 0.87.  All usability statements were able to remain in the analysis1 (see Additional File 4).  

Descriptive statistics including mean, standard deviation, range, and median were analysed. We used 

the Chi square (X2) test for relationships between categorical variables.  A non-parametric Kruskal-Wallis 

test was used, where appropriate, to determine significant differences in the usability items among the 

nursing and medical professional respondents.   Participant responses were dichotomised into two 

levels ‘agreed’ (combining strongly agree and agree) and ‘neutral and disagree’ (combining the 

remaining three categories) for further group comparisons (between medical and nursing professionals).  

An alpha of 0.05 was considered statistically significant. 

A pragmatic approach to comparison of our data with the Finnish study (13) was taken.  Using Microsoft 

Excel, we identified the usability statements where a  >= 20% difference in responses (level of 

agreement) to each statement was noted between Australian and Finnish health professionals.  Results 

were visualised using the Tableau software package. 

4. Results 

Our results are divided into three sections 1. respondent characteristics (Table 2); 2. professional and 

health sector differences (Table 3 and Figure 1); and 3. comparison between usability experience studies 

in Australia and Finland (Figures 2 and 3). 

4.1 Respondent characteristics 

                                                
1 the internal reliability of the dimensions (assessed with alpha coefficients) was acceptable ranged 

between 0.61 and 0.74. 

 

 



A large proportion of the participants in both nursing and medical professions were  >= 45 years old (n 

=46, 63%) and  (n=139, 62%) respectively (Table 2). The majority worked in the public sectors of the two 

most populous states of Australia, NSW, and Victoria.  Respondents were experienced users with 34% of  

nursing/midwives and 49% of medical professionals having more than six years' experience with the 

EMR mainly used.    

  



Table 2 Respondents’ demographics 

 

 Medical Nursing 

 n (% of respondents in the study) 

Gender    
 Female  91(40.6) 58(80.6) 

Male  131(58.5) 11(15.3) 
Prefer not to say  2(0.9) 3(4.2) 
Total  224 72 

Age    
 Less than 25 years  1(0.4) 0(0) 

25 - 34 years  30(13.4) 7(9.6) 
35 - 44 years  54(24.1) 19(26) 
45 - 54 years  55(24.6) 28(38.4) 
55 - 65 years  66(29.5) 17(23.3) 
65 years and over  18(8) 1(1.4) 
Prefer not to say  0(0) 1(1.4) 
Total  224 73 

Healthcare Sector    
 Hospital  143(63.8) 56(76.7) 

Primary or community-based care  81(36.2) 17(23.3) 
Total  224 73 

Location    
 Australian Capital Territory (ACT)  6(2.7) 0(0) 

New South Wales (NSW)  54(24.1) 21(28.8) 
Northern Territory (NT)  2(0.9) 1(1.4) 
Queensland (QLD)  17(7.6) 13(17.8) 
South Australia (SA)  14(6.3) 5(6.8) 
Tasmania (TAS)  1(0.4) 1(1.4) 
Victoria (VIC)  121(54) 32(43.8) 
Western Australia (WA)  9(4) 0(0) 
Total  224 73 

Funding  
 Public  141(62.9) 67(91.8) 

Private  69(30.8) 2(2.7) 
Not for profit  2(0.9) 2(2.7) 
I do not know  0(0) 2(2.7) 
Other  12(5.4) 0(0) 
Total  224 73 

Years of Experience (with the EHR mainly used)  
 Less than 12 Month  22(10.5) 10(15.6) 

1-3 years  42(20) 19(29.7) 

3-6 years  44(21) 13(20.3) 

>6 years  102(48.6) 22(34.4) 

Total  210 64 

 



4.2 Professional and health sector differences 

Where a significant difference between the professional groups was identified in the results shown in 

Table 3, we have described the percentage agreement with statements by technical quality, ease of use, 

benefits and collaboration.   

 

4.2.1 Technical quality 

Medical professionals were more positive in their responses about the stability of the EMR than 

nurses/midwives (67.5.5% vs.50%, agreeing on Q1 p <0.011).  A significant difference was reported 

between medical professionals and nurses in the PHCS (81.85% vs 21.4%, agreeing on Q1 p < 0.001) . 

Nurses in the PHCS were less positive than medical professionals (28.6% vs 81.8%, agreeing on Q2, P < 

0.001) when asked about the responsiveness of the EMR system to inputs. 

Nurses working in the PHCS reported greater agreement to the statement that information disappears 

from screens (Q3) than medical professionals (57.1% vs 20.8%, agreeing on Q3 p < 0.005).  

Table 3 Differences between responses between medical and nursing professionals by healthcare sectors in impressions of 
usability. 

 Hospital 
Primary or community-based 

care 
Total 

 Medical Nursing  p Medical Nursing  p Medical Nursing  p 

Technical Quality 

Q1) The system is stable in terms of technical functionality (does not crash, no downtime) 
N 132 50  77 14  209 64  

Agree% 59.1 58 
> 

0.05 
81.8 21.4 0.001 67.5 50 0.011 

Neither agree or disagree % 7.6 12  6.5 14.3  7.2 12.5  
Disagree% 33.3 30  11.7 64.3  25.4 37.5  
Not applicable % 0 0  0 0  0 0  

Q2) The system responds quickly to inputs 
N 133 50  77 14  210 64  

Agree% 47.4 62 
> 

0.05 
81.8 28.6 0.001 60 54.7 

> 
0.05 

Neither agree or disagree % 9.8 8  7.8 14.3  9 9.4  
Disagree% 42.1 28  10.4 57.1  30.5 34.4  
Not applicable % 0.8 2  0 0  0.5 1.6  

Q3) The information entered/documented occasionally disappears from the screen 
N 133 50  77 14  210 64  

Agree% 40.6 44 
> 

0.05 
20.8 57.1 0.005 33.3 46.9 0.049 

Neither agree or disagree % 15 22  11.7 7.1  13.8 18.8  
Disagree% 42.9 32  66.2 35.7  51.4 32.8  
Not applicable % 1.5 2  1.3 0  1.4 1.6  
Ease of use    

Q4) The arrangement of fields and functions is logical on the computer screen 
N 133 50  77 14  210 64  

Agree% 27.8 40 
> 

0.05 
68.8 71.4 

> 
0.05 

42.9 46.9 
> 

0.05 
Neither agree or disagree % 8.3 6  7.8 0  8.1 4.7  
Disagree% 63.9 52  23.4 28.6  49 46.9  
Not applicable % 0 2  0 0  0 1.6  

Q5) Terminology on the screen is clear and understandable (for example titles and labels) 
N 133 50  77 14  210 64  



Table 3 Differences between responses between medical and nursing professionals by healthcare sectors in impressions of 
usability. 

 Hospital 
Primary or community-based 

care 
Total 

 Medical Nursing  p Medical Nursing  p Medical Nursing  p 

Agree% 35.3 42 
> 

0.05 
72.7 78.6 

> 
0.05 

49 50 
> 

0.05 
Neither agree or disagree % 12 14  13 7.1  12.4 12.5  
Disagree% 52.6 42  14.3 14.3  38.6 35.9  
Not applicable % 0 2  0 0  0 1.6  

Q6) Routine tasks can be performed in a straightforward manner without the need for extra steps using the system 
N 133 50  77 14  210 64  

Agree% 21.8 40 0.013 58.4 57.1 
> 

0.05 
35.2 43.8 

> 
0.05 

Neither agree or disagree % 2.3 4  11.7 0  5.7 3.1  
Disagree% 75.9 54  29.9 42.9  59 51.6  
Not applicable % 0 2  0 0  0 1.6  

Q7) Learning to use the EHR system does not require a lot of training 
N 133 50  77 14  210 64  

Agree% 16.5 32 0.022 57.1 50 
> 

0.05 
31.4 35.9 

> 
0.05 

Neither agree or disagree % 8.3 10  10.4 14.3  9 10.9  
Disagree% 75.2 56  31.2 35.7  59 51.6  
Not applicable % 0 2  1.3 0  0.5 1.6  

Q8) It is easy to obtain necessary patient information using the EHR system 
N 133 50  77 14  210 64  

Agree% 36.1 64 0.001 71.4 42.9 0.036 49 59.4 
> 

0.05 
Neither agree or disagree % 9.8 12  9.1 21.4  9.5 14.1  
Disagree% 54.1 22  18.2 35.7  41 25  
Not applicable % 0 2  1.3 0  0.5 1.6  

Q9) Entering and documenting patient data is quick, easy, and smooth 
N 133 50  77 14  210 64  

Agree% 21.8 42 0.006 64.9 50 
> 

0.05 
37.6 43.8 

> 
0.05 

Neither agree or disagree % 11.3 12  13 14.3  11.9 12.5  
Disagree% 64.7 44  20.8 35.7  48.6 42.2  
Not applicable % 2.3 2  1.3 0  1.9 1.6  
Benefits    

Q10) The system helps in preventing errors and mistakes associated with medications 
N 133 50  77 14  210 64  

Agree% 38.3 52 
> 

0.05 
75.3 28.6 0.001 51.9 46.9 

> 
0.05 

Neither agree or disagree % 17.3 12  15.6 21.4  16.7 14.1  
Disagree% 41.4 28  7.8 28.6  29 28.1  
Not applicable % 3 8  1.3 21.4  2.4 10.9  
Collaboration    

Q11) To support collaboration and information exchange between clinicians in the same services 
N 132 50  77 14  209 64  

Agree% 62.1 72 
> 

0.05 
74 71.4 

> 
0.05 

66.5 71.9 
> 

0.05 
Neither agree or disagree % 7.6 6  14.3 14.3  10 7.8  
Disagree% 28.8 20  11.7 14.3  22.5 18.8  
Not applicable % 1.5 2  0 0  1 1.6  

Q12) To support collaboration and information exchange between clinicians working in different health services 
N 132 50  77 14  209 64  
Agree% 17.4 34 0.016 20.8 50 0.021 18.7 37.5 0.002 

Neither agree or disagree % 7.6 12  15.6 14.3  10.5 12.5  
Disagree% 68.9 48  62.3 35.7  66.5 45.3  
Not applicable % 6.1 6  1.3 0  4.3 4.7  



Table 3 Differences between responses between medical and nursing professionals by healthcare sectors in impressions of 
usability. 

 Hospital 
Primary or community-based 

care 
Total 

 Medical Nursing  p Medical Nursing  p Medical Nursing  p 

Q13) To support collaboration and information exchange between clinicians and patients 
N 132 50  77 14  209 64  

Agree% 9.1 34 0.001 31.2 35.7 
> 

0.05 
17.2 34.4 0.003 

Neither agree or disagree % 18.2 18  18.2 28.6  18.2 20.3  
Disagree% 61.4 36  48.1 21.4  56.5 32.8  
Not applicable % 11.4 12  2.6 14.3  8.1 12.5  

 

4.2.2 Ease of use 

No significant differences were noted between nursing and medical professionals when asked about the 

logical arrangement of fields and functions on the EMR screens (Table 3: Q4 and Q5).   

Nurses in the hospital sector, were more positive than medical professionals across four statements 

related to ease of use of the EMR.  Significant differences between nursing and medical professionals, 

were observed for support of the EMR for the completion of routine tasks (Q6, 40% vs 21.8%, agreeing p 

< 0.013); in rating the EMR system’s learnability without ‘a lot of training’ (32% vs. 16.5%, agreeing on 

Q7 p < 0.022); in describing the ease of attaining patient information using the EMR (64% vs. 36.1%, 

agreeing on Q8 p < 0.001); and when asked about the ease of entry and documentation of patient data 

(42% vs. 21.8% agreeing on Q9 p < 0.006).    

Responses in the PCHS to Q8, ease of obtaining patient information were the inverse to hospital sector 

with medical professionals more positive than nurses  (71.4% vs. 42.9%, agreeing on Q8, p < 0.036).   

4.2.3 Benefits and collaboration 

When asked about the benefit of the EMR system preventing errors and mistakes associated with 

medications there was no significant difference between professions noted in the hospital sector.  A 

significant difference was observed between medical and nursing professionals who worked in the PHCS  

(75.3% vs 28.6, agreeing on Q10 p < 0.001).  

Differences between medical and nursing professional views on the EMR systems supporting the 

collaboration and information exchange between clinicians across different health service were 

significant; the respondents marked the item with a lower positive but largely negative tendency (18.7% 

vs. 37.5% , agreeing on Q12, p < 0.002). The same pattern was observed in both hospital and PHCS. 

Medical and nursing professionals from the hospital sector had different impressions of the EMR 

system’s support for collaboration and information sharing between clinicians and patients (9.1% vs. 

34%, agreeing  Q13 p < 0.001).   

Figure 1 shows that there was only one statement where a statistically significant difference in 

agreement was noted between medical and nursing professionals in both hospital and primary care 



sectors.  In both sectors nurses were more positive than medical professionals when asked about the 

EMR as a tool to support collaboration with clinicians across services.

 

4.3 Comparison between Finland and Australia 

Due to the differences in respondent demographics between countries and our small sample size an in-

depth comparison between the two studies was precluded.  The large sample size and method of 

collecting brand information allowed Finnish researchers to report results by the largest EHR brands 

where N > 30 (13).   

Figures 2 and 3 show for each professional group and sector with colour coding for the levels of 

agreement (green) and disagreement (red) to usability statements for Australian and Finnish studies.   

The Finnish study concluded low levels of overall satisfaction with EMR usability (13) and the Australian 

study showed low satisfaction for specific usability statements but was dependent upon on the sector.  

Comparison showed Australian nursing professional respondents working in the hospital sector had a 

more positive perception when asked about technical quality and the system helping to prevent errors 

and mistakes associated with medications.  In the primary and community care sectors, Australian 

nursing respondents expressed greater agreement than Finnish counterparts relating to ease of 



learning, clear terminology on EMR screens and the ease of use relating to arrangement of fields and 

functions. 

 

Medical respondents working in the Australian hospital sector had more positive views than Finnish 

physicians when asked about the logical arrangement of fields on EMR screens and the ease of learning 

the EMR system.  In the PCHS, Australian respondents from the medical discipline expressed greater 

agreement to statements relating to system stability, logical arrangement of fields, terminology, and 

support for routine tasks.  Medical professionals in our survey also felt more positively towards ease of 

use and the EMR as a tool for preventing errors and mistakes associated with medications, a benefit of 

the EMR. 

 



 

5. Discussion 

We believe that this is the first Australian study that compares nurses and medical professionals’ 

experiences with EMR usability using the NuHISS Scale (12).  Results show differing experiences between 

nurses and medical professionals in relation to EMR usability both within and across sectors in the 

Australian context.  The size of our respondent sample was low and not randomly selected and for these 

reasons we cannot rule out selection bias and consequently, the findings should be treated cautiously 

(28,30).  

Medical professional respondents working in the hospital sector expressed greater disagreement to 

important usability features than their primary care counterparts (routine task completion, prevention 

of errors and mistakes associated with medications, documentation of patient data).  Most EMR systems 

used in Australian hospitals were developed in the US and may not be aligned to the workflows and 

practices of the Australian health care system.  Respondents were predominately older and more 

experienced clinicians and prior to EMR implementation were likely to have been expert users of paper-

based health record systems. This may have impacted on their impressions of learnability of the EMR 

and support for completion of routine tasks using the EMR.  Maturity of systems and the length of time 

they have been adopted in the Australian context may also offer explanation.  Whilst this varies from 

state to state, implementation of comprehensive EMR systems in hospitals have tended to be 

implemented later than those in the primary and community care sector (16,19).   

 

EMRs have traditionally targeted the role of doctors and designed from a biomedical perspective. The 

contemporary care team in both health delivery settings includes nurses and allied health professionals.  

The differences we have identified may be explained by this factor and further attention by vendors to 

usability to meet the needs of the multi-disciplinary care team may improve usability impressions. 



The EMR appears to support clinicians (both medical and nursing) in both sectors and as a tool for 

collaboration and information exchange between clinicians working in the same service.  Usability 

features of information exchange and collaboration for clinicians across services and with patients is 

critical to reduce complications associated with missed care, medication errors, compliance, and re-

presentation.  Most EMRs however have been designed as data collection tools (forms-based screen 

design) rather than collaboration tools.  Medical professionals have the authority to discharge and 

prescribe and their needs for collaboration with other clinicians and providers traditionally greater than 

for nurses.  Effective collaboration for care requires the EMR system to support communication and the 

sharing of information across and between sectors, providers, teams and consumers. 

In the primary care sector, usability features appear to support clinicians to realise the advantage of 

EMRs as a tool for preventing errors and mistakes associated with medication.  In Australia, General 

Practices have been using EMRs since the 1990s and the systems and users in this sector have 

developed both the experience and vendor relationships to articulate needed system enhancements.  

Hospital based clinicians are positioned at a different part of the adoption trajectory to their primary 

care colleagues (16,17).  To fully realise the benefits of EMRs, enhancements to key usability issues such 

as supporting the completion of routine tasks and the ease of collecting clinical data may be necessary. 

We have learned that comparisons between countries are difficult to make as the contexts where 

clinicians practice and EMR systems vary.  The differences observed between the impressions of nursing 

and medical professionals in the sectors and the two countries indicates a need for further investigation. 

This will help us to understand if in Australia differences in usability impressions are related to the 

products used, maturity of the products, years of user experience or other factors.   

Usability impressions maybe impacted by the different roles and functions of the professions we 

examined in this study.  Nursing and medical professionals working in hospitals and PCHS in Australia have 

different workflows and accountabilities and this influences how they interact with the EMR.  Frequency 

of system interaction and ease of use of high use functions impact on their impressions (medical 

professionals for example regularly need to collaborate and exchange information across different health 

services whilst this is less frequent in primary care, nursing professionals in hospitals collect regular and 

routine observations and care for the patient 24 hours a day whilst in PCHS interactions with the EMR are 

less frequent and of a different nature).    

5.1 Strengths 

Comprehensive usability evaluations of EMRs are complex and challenging to achieve (10).  We used a  

validated survey from Finland to measure usability in the Australian setting.  There was a low user 

burden as we reduced the number of questions asked of participants.  This reduction occurred due to 

low response rates and a decision to harmonise the survey with the shorter Finnish study conducted in  

2017 (13). The survey was tested for ease of use, time to complete and appeal. 

We collected views from medical professionals and nurses in hospital and primary care sectors working 

across Australia and report the results in this paper.  The literature review found previous Australian 

studies measuring perceptions of EMR users in hospitals or primary care settings using a survey but did 



not examine views of professionals across states, sectors, and disciplines (11,31,32).  Our study 

contributes to an understanding of the evaluation, methodologies and measurement of usability of EHRs 

and addresses a knowledge gap on techniques for their successful execution (23).    

5.2 Limitations 

This survey was conducted during 2020 while the Australian health system was preparing for and/or 

responding to the COVID-19 pandemic.  This situation was not ‘business as usual’ and may have 

influenced the recruitment of participants as well as their responses at a time of uncertainty, stress, and 

workforce shortages. 

The low response rate is a limiting factor. A purposive sampling approach may also influence outcomes 

and our sample represented predominately by clinicians working in two states (Victoria and NSW).  

However, findings are consistent with the Finnish study that also found that despite a high number of 

responses they remained relatively low, particularly among nurses (13). 

Sampling bias could also be a factor as we recruited participants through social media and the member 

base of the Australian Institute of Digital Health. These respondents could be clinicians who are more 

literate, educated and involved in digital health.  Consequently, and according to the Checklist for 

reporting Internet Surveys (CHERRIES), the results pertain to the specific population of health workers 

described as ‘every biased sample is an unbiased sample of another target population’ (27) and 

conclusions drawn are assumed only to be valid to this subset of the broader clinician population (27). 

Whilst the research team collected, and analysed data related to the brands of products used by medical 

and nursing professionals in Australia, due to the size of the sample we did not consider it appropriate 

to report on this item.  Further analysis of brand data was limited by our collection approach as the item 

was not compulsory and we used a free text box leading to data loss and inconsistencies in the capture 

of this data.  Responses to this question were heterogenous and diverse and did not always match the 

brand names. Many responses included specific products and subproducts of EMR vendors. This 

suggests that the respondents were not sufficiently market aware to answer this question in this format. 

Future studies will strengthen the method for capturing brand data using a check box approach with the 

main systems used by health sector identified.  

Nurses and midwives are the largest group of health workers in Australia and are underrepresented in 

this study.  Future studies must identify a recruitment strategy to capture their voices. 

5.3 Further research 

We have collected baseline data on the usability experiences of medical and nursing professionals in the 

hospital and primary care sectors in Australia.  The survey will be repeated to obtain a larger sample of 

respondents and include EMR brand data.  

6.Conclusions 



This study has quantitatively analysed medical and nursing professionals EMR usability experiences in 

the hospital and primary/community care sectors in the Australian context.  Experience with the 

technical aspects of EMR systems in both sectors contribute to user confidence, acceptance, and uptake 

of EMR systems.  The refined technology acceptance theory (33) conveys that perceived usefulness and 

ease of use predict information technology acceptance.   

 

Processes to enhance usability in the context of health care delivery in Australia should robustly 

underpin future development of EMR systems if we are to fully realise the benefits of EMRs.  Design of 

EMR and interfaces should support clinicians to deliver care, reduce administrative burden, aid 

collaboration, and prevent errors and mistakes in medications.   

We tested the NuHISS and demonstrated that the tool is relevant to the Australian health care 

environment and that it provides valuable insights on clinician perspectives of EMR usability.   Our study 

found that nurses and medical professionals have different impressions of EMR usability within and 

across the primary care and hospital sectors in Australia.  Clinician perceptions may differ between 

countries, but further study is required to understand the factors responsible and to confirm our 

findings.  Repeating the survey and attaining a larger representative sample will confirm findings and 

allow us to monitor changes in usability experiences over time. 
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Summary Points 

What was already known on the topic? 

Usability is a concern for health care professionals and linked to burnout and safety and quality issues. 

National studies of usability have demonstrated differences in the views on EMR usability of nurses 
and medical professionals.  

What this study added to our knowledge? 

This is the first large scale usability study of its type in the Australian setting using the HIS Scale and  
reports baseline data on the EMR usability impressions of Australian clinicians for comparison in the 



future.  
 
It confirms that usability can be measured in the Australian context using the NuHISS developed by 
Finnish researchers. 

There are differing impressions between nurses and medical professionals in relation to the EMR 
usability both within and across sectors in the Australian context. 

We have identified there maybe differences between usability impressions between the two 
countries. However, results should be treated cautiously. 
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