
Interface Usability Across and Within EHR 
Vendors and Medical Settings: The Often 

Unexamined Need for Interface Similarities
Ross KOPPELa,1 and Craig KUZIEMSKYb

a University of Pennsylvania, Philadelphia, PA, USA 
bTelfer School of Management, University of Ottawa, Ottawa, ON, Canada

Abstract. Usability of health information technology (HIT), if considered at all, is 
usually focused on individual providers, settings and vendors. However, in light of 
transformative models of healthcare delivery such as collaborative care delivery 
that crosses providers and settings, we need to think of usability as a collective and
constantly emerging process. To address this new reality we develop a matrix of 
usability that spans several dimensions and contexts, incorporating differing 
vendors, user, settings, disciplines, and display configurations. The matrix, while 
conceptual, extends existing work by providing the means for discussion of 
usability issues and needs beyond one setting and one user type. 
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1. Introduction

Healthcare systems are increasingly moving toward collaborative and patient-centred
care delivery models [1]. Health information technology (HIT) is key to these new 
models and perspectives, reflected in the deep international investment in HIT as the 
backbone for this transformation [2]. However, evidence on the efficacy of HIT in this 
transformation is mixed—with many citing lack of HIT system usability as a major 
disappointment [3,4].  Patient care often occurs across multiple providers and settings 
as part of the modern model of healthcare collaboration and coordination. As such, 
usability can no longer be seen as if it were an individual sport; it is a team effort.  To 
that end, usability must be considered not just for one system and one type of provider, 
but across several systems and across a range of users. 

Vendors play a substantial role in the development of HIT—in their products’ 
designs, functionality, ease of implementation, updates, customization flexibility, and, 
central here, in their interfaces. While the enterprise-wide market for HIT increasingly 
resembles other industries, where a few large vendor systems dominate the marketplace, 
there are, in contrast, powerful differences that separate healthcare from other
industries. These differences are: One, implementing HIT is far more challenging than 
most other software because there is seldom a single process, but rather it’s a multi-
faceted, interwoven, and complex task and as such the complexity must be 
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incorporated into the evaluation process. Two, most of the data formats and most of the 
IT systems that connect with the central IT system (usually the EHR) were developed 
independently from the EHR. Moreover, they often use different data structures 
necessitating armadas of dongles, software retrofits, mechanical retrofits, and two of 
more years of testing and implementation processes. Three, many of the processes we 
try to automate through HIT are relatively new and still evolving (e.g., collaboration). 
Four, almost all other industries address processes where the inputs are known and 
carefully specified a priori, e.g., the parts and the materials they receive and use are 
what they ordered. In contrast, healthcare is often the exact opposite. We are frequently 
not certain of the patient’s condition, and that condition may change independent of our 
actions and/or because of our actions—often in unanticipated ways.  Five, in most 
industries the workers are trained to use specific IT interfaces that do not vary from 
setting to setting. This would not work for residents who face new settings every thirty 
days or for physicians who practice in several settings. Six, in other industries, the goal 
of IT is to typically automate a specific process; and how well the process automation 
works becomes the basis for our evaluation metrics and improvement methods.  In 
healthcare, however, we are (a) simultaneously teaching new workers (residents, 
fellows), (b) uncertain about the “raw materials” (the patients, their histories, and even 
their correct identities), (c) often must rely on proxy measures (e.g., temperature, pallor, 
or must await lab tests), (d) have inputs that are processed differently by each 
individual (drug metabolism rates), and (e) work without a known matrix of drug-drug-
drug-drug interactions among the up to 14 medications a sick patients may receive. 

The above challenges all manifest themselves in how HIT interacts with its users 
and how HIT is implemented and used. While vendors may design generic 
technologies for use in different settings, the contexts and circumstances where HIT are 
used is anything but generic. Much of the existing usability research focuses on 
individual providers and the selected setting in which those providers use that HIT. 
What vendors have not heretofore addressed is the reality that providers interact with, 
and must coordinate with, many interfaces across many settings and facilities, and with 
other clinicians, plus laboratories, pharmacies, etc. Thus, we argue that usability must 
encompass many interactions with several systems in differing settings, including the 
notion of usability as part of a collaborative and with the effort at continuity of care. 
To address that need we offer a matrix illustrating a number of usability dimensions 
that need to be considered across different vendors, contexts of care delivery, and 
practice and clinician type.  The matrix is conceptual, intended to move usability 
discourse beyond one setting and one user type.    

2. Materials and Methods 

Both authors have studied HIT implementation in a variety of settings including 
inpatient, community care, and perioperative and primary care systems [3, 5-6]. Based 
on our studies and other usability literature, we did a content analysis to propose a 
matrix of usability dimensions and contexts. 
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3. Results  

3.1 Matrix of Usability Dimensions and Contexts

Table 1, “Matrix of usability dimensions and contexts”, has two axes. First we define 
the eleven dimensions and accompanying sub-dimensions of usability issues, drawing 
upon earlier usability frameworks such as Kushniruk and Patel, and others [7-12].
Second we identify variables across these sub-categories that represent differentiations 
across EHRs and healthcare systems. 

Each of these differences—either alone, or (worse) in concert with other 
differences, can generate provider confusion, delays, frustration, interruption of thought 
flow, and key here, errors. Graphs with scales from low-to-high in one system, but 
from high-to- low in another system, present obvious risks of misinterpretation. 
Similarly, some data are presented in chronologic order and some in reverse 
chronologic order—sometimes even on the same screen. The danger of 
misinterpretation, however, may be greater in more subtle shifts, e.g., similarities and 
differences of fonts, colors, bolding and position that in one system indicate out-of-
normal-range but in another, reflect normal results. Navigation systems have their own 
landmines, e.g., a drop-down menu that continues to the next screen but does not 
indicate that fact may result in truncation of apparent options or results. Providers may 
not realize there are additional choices and thus may make suboptimal or wrong 
selections. The same hazard is true for “hidden” options that require sliding across the 
screen to view other choices or findings. 

Table 1. Matrix of usability dimensions and contextual differences

Usability
Dimensions 

Contextual Differences by Vendor/Context/Setting

1.EHR and 
Implementation

EHR 
Vendor

EHR 
version

Implement-
ation team

IT team respon-
siveness

On-site IT 
team vs not

2. Practice and clinicians Clinician type e.g. MD; 
RN; NP;  combination

Practice size
(if out-patient) 

Practice, eg in-
vs-out patient

3. Authentication (log in 
requires…)

User
Name

Pass-
word

Card Bio-metric 2 factor auth-
entication

Combina-
�������	

4.Number of log-ins By type (eg, for patients, to administer drugs, 
to order tests…)

By total number in each 
hour/each day

5. Finding pts by… Last name, 1st name, MRN, Attending, Unit, Pt rm #, Team name, etc
6. Finding labs, meds, 
problem list

Many different lab names; listing by chronological, reverse chronological, 
requester name, many different test names (for same test), lab facility 
name, alphabetical, lab tech name, by organ system, etc

7. Usability displays Font Size Metrics Color schemes Color intensity
8. Pt ID safety eg. pt name 
& photo on each screen 

Pt name on 
every screen

Pt photo 
on page

Photo 
size

Display 
clarity

Consistency of 
position on screen

9. # Screens & Pt charts 
open at one time

1 pt/chart 2 pt/chart 3 pt/chart 4 pt/chart >4

10. Automated log-out 
times

Too soon= thought & work 
interruptions

Too long= security risks

11. Access rules: by... Roles, e.g., MD, RN Status, e.g., admin,
clinical

By pt By unit

.
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3. . Interpreting the Matrix

Below we describe how to interpret the matrix for understanding usability across 
multiple systems, providers and care delivery models. 

� Row 1.  (EHR and implementation) reflects the many stakeholders involved in 
any EHR implementation. It is a reminder of the complexity of EHR use and 
its constant modifications from patches, new functions, and the need to 
incorporate new drugs and new formulations of drugs, new patient types, new 
staff and even hospital units.  Perhaps equally important, it gives us insight 
into the range and depth of finger pointing when something goes wrong.

� Row 2 (Practice and Clinicians) illustrates the range and types of users, each 
of whom may have a unique template or interface and certainly has special 
needs for their EHR use.

� Rows 3 and 4 (Authentication and repeated log-ons) highlights the hassle of 
constant log-ons and the many workarounds that allow work to be 
accomplished often at the expense of security.  Thus, sharing of passwords or 
ID cards becomes pandemic when clinicians can’t get to a screen or keyboard  
because, for example, they have gloved and gowned up for patients in 
isolation for infectious disease or because they are involved with another 
patient on another floor.  In addition, the need to remember multiple system 
passwords and use them multiple times a day becomes oppressive. 

� Rows 5 and 6 (Finding patients and data, such as lab reports) indicates how 
inconsistent navigation and search functions exist for patient location data and 
for clinical data such as lab or medication data.  Because many clinicians work 
in several settings they may not know the specific methods of searching in 
each facility, unit, et cetera to find a patient. Similarly, patient data searches 
can be as problematic as systems have multiple ways of describing, listing, 
and displaying data such as lab results or medication data.  

� Row 7 (Usability displays). Needless to say, fonts, displays, interfaces etc. 
will vary considerably across systems. Providers become comfortable viewing 
data in a specific context and may be confused when the display changes. 

� Row 8 (Patient ID safety effort) draws attention to the fact that while all 
systems have some element of patient safety (e.g. name, DOB, picture), they 
are not done consistently which can lead to safety issues. 

� Row 9 (Number of screens and patient charts open at once) refers to variations 
in the number of screens and patient charts that can be open at once.  

� Row 10 (Automated log-out times) emphasizes the need for balance between 
maintaining provider access to patient records and automated logouts to 
prevent security breaches. 

� Row 11 (Access rules) highlights differences in system access rules that 
reflect work role, professional or administrative status, patient-links or units.  

2
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4. Discussion

This paper presented a matrix of usability dimensions and contexts that extends 
existing work on usability paradigms and testing by focusing beyond individual 
providers and systems. Our matrix encourages a more panoptic design of HIT software 
by considering multiple dimensions and contextual differences across these dimensions 
(i.e., incorporating the need to focus on usability across several facilities and many 
software vendors’ products). Thus, we suggest usability scholars and practitioners must 
address clinicians’ multifaceted needs when they confront substantial interface and 
functional differences across systems and settings. The idea that “one-size fits all” HIT 
is no longer appropriate, and evaluation strategies must be configured for each context. 
At the same time, healthcare delivery processes are evolving toward greater 
collaborative care delivery, and therefore evaluation must be ongoing and more 
expansive to accommodate these changing processes. Our matrix allows proactive 
study of HIT before purchase and also emphasizes that training of users must be 
multi-dimensional as users may need to learn HIT features across multiple systems. For 
example, search methods for patients or clinical data in one system may be inefficient 
or even impossible in another, and users will encounter different usability issues across 
different systems. Further, the factors differentiating how HIT systems are actually 
used will encompass not only the vendor’s designs, but also the work of local IT teams, 
local implementation teams, implementation consultants, and ongoing changes required 
by changing patient and clinician populations, by new medications and by new 
procedures. The HIT systems and the functions they automate will always be emergent, 
interactive and multifaceted.  
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