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ABSTRACT 
The increasing aging population needing homecare is 
leading to additional clinical work for homecare nurses. 
Wound care and documentation are substantial components 
of this work required to monitor patients and make 
appropriate clinical decisions. However, due to barriers in 
the systems that nurses are expected to use, and context of 
their activities, they create and use workarounds to get their 
job done. In this study, the most common themes of 
workarounds were identified and used to inform design 
iterations of a wound documentation application: 
SuperNurse. The exploratory and experimental design 
iterations involved homecare nurses, who expressed: 
curiosity, leading to further reflection; frustration, leading 
to identifying problems; and surprise, leading to identifying 
useful and easy to use designs. We found that nurse-centred 
design, informed by workarounds, led to using mobile, 
wearable, and speech recognition technology and 
improving ease of use and usefulness in SuperNurse.   
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INTRODUCTION 
In recent decades the number of patient needing home 
wound care has increased [5]. Nearly 2% of the population 

suffer from chronic wounds in their lifetime, which can 
take from 3 weeks to 3 months to heal [14]. It is estimated 
that at least 20 million people in the world have chronic 
wounds, with a cost of care estimated to be at least $31 
billion dollars [14]. Home Care Nurses (HCN) provide 
wound care in community health centres and at patients’ 
homes [5]. We found that the nomadic nature of their work 
required them to create and use unconventional solutions, 
known as ‘workarounds’, when faced with barriers in their 
use of interactive technologies. As such, here we describe 
these workarounds and aim to highlight their systematic use 
as feedback in the design process. We measured and 
identified workarounds, analyzed their patterns, mapped the 
most common patterns to design principles, and evaluated 
the designs in user studies. In 3 phases of prototyping 
iterations and a total of 27 sessions, with 27 HCN 
participants, a low fidelity prototype for a wound care 
application was refined into a high fidelity application. The 
results of the data analysis and the user studies were 
validated using questionnaires. This is a step closer to 
homecare nurse-centred design that has not been carried out 
before. The approach to analyze and use that data in design 
and results presented in this study provide important 
material for pervasive health technology designers and 
researchers. Namely, the need for and processes through 
which to observe, understand, and predict user behaviour in 
healthcare settings that involve nomadic work. Ethics 
approval was obtained prior to all research activities. 

BACKGROUND 
To improve adoption, health information technology (HIT) 
design processes elicit requirements by engaging end-users 
[12]. In the homecare setting, some have used general 
information sessions and meetings with managers and 
clinicians [15], or used interviews and focus groups [1]. 
User-centred methods such as participatory design are more 
engaging, especially for users of pervasive health 
technologies in homecare [6]. These works often focus on 
users’ needs and problems, and less on their problem-
solving behaviours [16]. Over time users develop 
alternative paths to the same end goal when they perceive 
that the technology is less useful (e.g. inaccurate data), or is 
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HOW TO USE WORKAROUNDS IN DESIGN 
Workarounds are valuable user feedback that are created 
and used by HCNs to solve problems. Articulation of 
workarounds as feedback in the design process can lead to 
solutions inspired by the problem solving strategies of the 
users. During the observations, event logs and field notes 
were recorded to identify the types of workarounds used by 
HCNs. The field notes were coded topically based on initial 
codes adapted from literature [8,11]. A code was assigned 
to each instance of workaround. Based on the identified 
instances of the codes, the frequencies of workarounds 
were calculated. In the next step, themes of workarounds 
were identified by analyzing the most frequent 
workarounds. The most common themes, extracted from 
464 instances of workarounds, were organized into seven 
groups of workarounds (see table 1). Team consensus was 
used to agree upon the results.  

HCNs often review their patients' records in the morning 
before they start their visits and they take notes of items 
that they need to do or remember during the visits. They 
might leave to-do lists or reminders for other HCNs who 
will visit the patient in the future. They are communicating 
this information to ensure that, despite potential barriers, 
the HCN visiting next would not have to use a workaround 
to access that information. HCNs are aware that the data 
residing in the electronic records might not be enough to 
convey the full “story” of the patient; hence they go to 
great lengths to ensure that the full story is known. Once 
the full story is known HCNs will have less need for 
workarounds.  

If an HCN does not review the patient record before the 
visit, s/he might not anticipate some of the activities 
planned for that visit. Once the HCN realizes that they 
needed something else, a workaround was to write in 
retrospect on the patient's file, or in their electronic record 
to carry out the remaining activities in future visits. This 
prevents any risks due to the missed activity. In work 
settings where resources are scarce, the HCNs will have to 
appropriate the available resources to them in order to get 
their job done. This is a common occurrence in homecare 
practice. The proactive nature of nursing practice requires 
HCNs to ensure reliability of information regardless of 
barriers. The outcome of the work and the workaround are 
the same, the process used is different from what is 
intended for the system.  

The categories identified in the ethnographic fieldwork 
were validated with 58 completed questionnaires by HCNs. 
Using a 5-point Likert scale (1= strongly disagree, 3 = 
neutral, and 5 = strongly agree), we confirmed that these 
themes are used by the HCNs and they are common in 
homecare (see table 2). HCNs were provided with the name 
and definition of each group of workarounds, as well a 
rationale and examples. The two questions for each group 
were: Q1: I have used <insert subcategory> when problems 
with technology, equipment, rules/policies, people and 

work processes prevent me from completing my activity; 
Q2: <insert subcategory> are common in homecare. 

Pre-emptive information use (n=98, 21%) 
Description: when a nurse provides cues (e.g. verbal, in 
writing, use of specific clinical supplies, data entry), 
informing the need to complete certain activities and 
preempt or reduce occurrence of future workarounds. 
Example: A nurse says that based on the electronic 
records of a patient she creates a paper cheat sheet as 
reminder for when she visits the patient. 

Preventive information use (n=31, 7%) 
Description: when a nurse provides cues (e.g. verbal, in 
writing, use of specific care supplies, data entry) informing 
the occurrence of barriers to activities, their workarounds, 
and the need to prevent risks associated with those 
workarounds. 
Example: changing the care plan and confirming with the 
wound clinician at later times. 

Appropriative system use (n=35, 8%) 
Description: when a nurse uses a system to complete 
activities in which the available system is not intended for 
completion of those activities. 
Example: use of the wound photo component to document 
use of care supplies. 

Appropriative resource use (n=38, 8%) 
Description: when a nurse uses resources to complete 
activities that the resources are not intended for 
completion for those activities.  
Example: a nurse uses her personal smart phone to take 
photos of wounds. 

Adaptive system use (n=65, 14%) 
Description: when a nurse uses a system for the intended 
activities but in unintended ways to complete those 
activities.  
Example: a nurse says they might chart some information 
in multiple places so it cannot be missed. 

Adaptive resource use (n=38, 8%) 
Description: when a nurse uses resources for the intended 
activities but in unintended ways to complete those 
activities.  
Examples: a nurse leaves extra supplies with the patient, 
or in her car. 

Parallel system use (n=159, 34%) 
Description: when a nurse uses more than one system for 
the same intended activities for those systems, and in the 
intended ways for those systems, to complete the same 
activities. 
Example: a nurse looks at the sticky note on the cover of 
the patient’s paper record with the summary care plan on it 
and packs care supplies (parallel paper system). 

Table 1. Definitions and examples of the identified groups of 
workarounds. 

Next, we used measures developed and validated for 
healthcare applications of the TAM [12] to identify which 
themes are more likely related to dimensions of usefulness 
and ease of use.   
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wearable camera. By the end of phase 1, 3 major refinement 
cycles were carried out, which involved the patient 
assessment page and entries, and the supply list. Figure 2 
illustrates the setup and the material used for phase 1. 

The Emergent Design 
During the sessions, some features surfaced that were not in 
the initial design but organically evolved into new features, 
such as “sticky multimedia”. Sticky multimedia was 
envisioned as disposable or temporary photos, text notes, or 
audio recordings that were not captured for the purpose of 
documentation, but instead used to collect information, in 
real time, to be used later, sometimes after reflection, in 
comprehensive clinical documentation. They are temporary 
in nature and used as non-legal reference facilitating the 
ability to review and complete the patients’ records at later 
time. This concept was inspired by the paper system 
workaround which often involved use of disposable paper 
to collect information for later use. Further exploration of 
this concept with subsequent participants led to delineation 
of what this feature would look like. Namely, that it should 
support various multimedia options and have 
‘temporariness’ as an important feature (i.e. not part of the 
legal charting, but used as a reminder to support accurate 
charting at a later time).  

The nurses expressed that they use workarounds such as 
sticky notes to obtain or record information without 
worrying about the professional documentation required in 
the legal chart. During the ethnographic observations some 
HCNs noted that writing specific clinical terminology 
reflects their level of expertise and is in alignment with 
their professional image. The sticky multimedia enables 
recording audio or taking photos to quickly collect patient 
information similar to how nurses use sticky notes as 
workarounds. The temporary and disposable nature of this 
feature appeals to nurses who feel the existing system does 
not support information that changes frequently.  

Low Fidelity Prototype Evaluation 
The audio-recorded sessions were analyzed and coded with 
the aim of identifying when and which prototype features 
received more feedback, as well as noting nurses’ reactions 
and responses to those features. After transcription, two 
researchers (CR, LB) coded instances of user feedback 
during the sessions and a third researcher reviewed the 
coding (DA). The most common topical codes were based 
on dimensions of usefulness, such as time needed to chart 
(timeliness) and corresponding data and reality (accuracy) 
[20], dimensions of ease of use such as ability to find and 
remember functions (view structure) [19], and dimensions 
of task-technology fit such as corresponding task 
characteristics and system usage (flexibility to fit 
workflow) [17]. The features mentioned in phase 1 were 
then ranked according to the amount of feedback received 
from nurses (see figure 3). The top ranked features made up 
a refined list to evaluate in the experimental prototyping 
(phases 2 and 3), and described in the next section.  

 
Figure 3. Exploratory prototyping user feedback. 

THE INTERESTED, THE FRUSTRATED, AND THE 
SURPRISED IN EXPERIMENTAL PROTOTYPING 
Experimental prototyping was used for enhancement of the 
target application's specification and to test a proposed 
solution for an identified problem [9]. Informed by phase 1, 
the top rated features were used to design an operational 
mid-fidelity wound documentation prototype for an 
Android device. These features included: 1) summary of 
previous charting, 2) wound measurements and photos, 3) 
wound assessment items (e.g. exudate, odour, and pain), 4) 
sticky multimedia, and 5) supply list. The prototype was an 
Android application using Android’s speech recognition to 
recognize voice commands for the capture of wound 
measurements and wound photos (wearable wireless 
camera) when the homecare nurses’ hands were occupied 
(i.e. when providing direct wound care). The experimental 
prototyping included 2 phases. During phase 2 a mid-
fidelity prototype was refined into a high fidelity prototype 
that was evaluated in phase 3. 

Material and Method for Phases 2 and 3 
Phases 2 and 3 also included functional selection, 
construction, and evaluation; however, the sessions were 
structured to finish within 10 minutes for a patient wound 
care scenario and 30-40 minutes for an interview. The 
patient wound care scenario was set with the help of clinical 
experts. The sessions were carried out in local Canadian 
community health units with HCN participants (total n=12, 
phase 2=6, phase 3=6) different of those in phase 1. Prior to 
the start of the session, each HCN was given a short 
introduction to the prototype, and given a brief outline of 
the tasks they would be asked to complete.  

The scenario included five main tasks: 1) preparation and 
review of patient history, 2) measuring and photographing 
the wound with SRT, 3) documenting the local wound 
assessment parameters, 4) using the sticky multimedia to 
take information related to the patient’s medical status, and 
5) finalizing the supply list based on the treatment plan.  

Once the formal session began, the HCN was asked to 
complete a task at each step of the scenario and use the 
relevant prototype feature as they saw fit. Finally, we 
conducted an interview and asked HCNs to complete a 
questionnaire [12] related to perceptions of  usefulness and 
ease of use, as well task-technology fit [17]. A total of 12 
questionnaires were given to HCNs, of which 11 were 
completed and returned. The interviews lasted 30 to 40 
minutes and were audio and video recorded. Three of the 
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[it would save time] more than half, maybe initially not 
that, but once you get the hang of it and you get good at it, 
then it will be very fast.” 

The Frustrated 
The level of frustration observed during phase 3 decreased 
compared to phase 2. The primary concern of HCNs was 
how much time they might have to spend at the patient 
bedside when collecting patients’ information. Especially in 
cases when the technology does not work properly. HCNs 
expressed concern that it is important that the prototype will 
function properly at the patients’ bedside. One HCN noted: 
“You don't want to spent too much time in there (patient’s 
home) because a lot of wounds will be such that the patient 
is lying there, and they’ve got to lay there while you finish 
doing all this sort of stuff.” 

As a solution, HCNs suggested that to reduce the amount of 
unnecessary time spent at the patients’ bedside they can 
collect some basic data at the bedside and complete their 
data entries right after they leave the patients’ homes, or in 
their car before they drive to the next patient. Another point 
of concern for nurses was keeping the sterile areas of their 
work clean and preventing spread of bacteria or viruses 
from one patient’s home to another. During the patient 
scenario one HCN noted: “I don't want to put it (the phone) 
down on anything, because you don't know what you're 
putting down on. 

Researcher: what if it was on the side of your sterile tray? 

HCN: You could do that, but then you're contaminating the 
tray with your phone.” 

In addition to these reactions it is expected that some users 
will resist adoption and use of new technology, or as one 
HCN put it: “I wouldn't be so keen on using a new piece of 
technology.” This was in response to a question about 
whether if she would use the prototype in her real-life 
wound care practice. Her perspective was that HCNs 
already use several healthcare information systems, and 
more technology means more work that is not providing 
care for the patients. This has been true according to 
literature [7], as well the ethnographic observations made 
during this research. Other HCNs felt differently and agreed 
that they would use the prototype during their real-life 
wound care practice if provided to them, even if it is not 
part of their mandated workflow. This is discussed in the 
next section. 

The Surprised 
The surprised reaction in phase 3 were much more common 
in reaction to the sticky multimedia feature. The 
overwhelming feeling of the HCNs was that the sticky 
multimedia can save them a substantial amount of time and 
it allows flexibility to collect patient data that they need 
even if those data are not supported by the current 
electronic medical record systems. At the end of one of the 
sessions a HCN explained: “I would do everything with 
voice! I would just go to speech (sticky audio) and describe 

the wound, describe what I need to bring in next time, and 
everything will be there when I come back to the office.” 

Another HCN noted the following: “The sticky multimedia, 
I think that's the main thing, it does a little bit of 
everything!” 

The concept of “little bit of everything” refers to the 
flexibility that the HCNs perceive in the sticky multimedia 
feature. However, this also extended to the speech 
recognition feature. When asked what the prototype’s most 
useful feature is, one HCNs answered: “Uh, I think the 
voice recognition. To be able to use that is fantastic. Just 
the ease of using that rather than having to write it 
down…It's like a voice recognition notepad…that's a big 
selling feature for me.” 

Mid and High Fidelity Prototype Evaluation 
The audio and video recordings from phase 2 and 3 were 
topically coded by 3 researchers. The topical codes were 
adopted from the literature to identify usefulness and ease 
of use issues [12]. The coding was reviewed by the 
researchers to achieve team consensus. Figure 6 shows the 
results of the data analysis. Additional concepts compared 
to figure 3 are visibility of changes in patient information 
(status visibility) [19], and inclusion of all relevant and 
applicable information (completeness) [20].  

 
Figure 6. Experimental prototyping user feedback 

The experimental prototyping user feedback shown in 
figure 6 indicates that compared to the exploratory 
prototyping phase accuracy and flexibility to fit workflow 
received much less feedback. This can be explained by the 
perception of the HCNs towards the sticky multimedia, as 
well the supply list and the wound assessment page. As 
noted in the previous section the nurses felt very strongly 
about how the sticky multimedia fits into their workflow. 
All three features also were identified by the nurses as 
having a very positive impact on the accuracy of their job. 
The nurses indicated that they are able to use the wound 
assessment page and the supply list to keep the patient’s 
record up to date, while using the sticky multimedia to 
collect any complementary data that they need.  

The larger number of instances coded in phases 2 and 3 is 
expected since the HCNs were using a functioning 
prototype. Furthermore, wound assessment required more 
time during the patient scenarios, which impacts issues 
related to the wound assessment page and the speech 
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recognition active during wound patient assessment. Given 
this fact, compared to figure 3, the speech recognition 
received better user feedback. The wound assessment page 
elicited more feedback related to timeliness. The primary 
cause for this was that HCNs felt that other forms of input 
instead of typing can save them even more time. That can 
include dropdown menus, or radio buttons. However, a 
drawback is that HCNs will be limited to the options 
available in the application. The best solution can be a 
hybrid solution that affords free-text as well quick entry. 
The view structure issues discussed related to the wound 
assessment page were mostly focused at level of familiarity 
with the Android interface elements used in that page. 
Given higher complexity and the number of interface 
elements in the wound assessment page more user feedback 
is expected. Another comparison with figure 3 indicates 
that while the supply list issues related timeliness have been 
addressed, at times changes in the supply list items are not 
clear. This is caused by different interpretations of what 
supply items are already in stock and which ones are 
required. To further evaluate the usefulness, ease of use, 
and task-technology fit the questionnaires given to HCNs 
were analyzed using descriptive statistics. The 
questionnaires were in a 7 point Likert scale. Score 7 was 
assigned to, extremely likely, and score 1 to, extremely 
unlikely. The results are shown in table 3. i.e., smaller 
scores show higher satisfaction. 

Usefulness Mean (sd)
 It saves time 4.91 (1.87)
 It increases productivity. 4.73 (1.85)
 It enhances effectiveness 4.82 (1.83)
 It makes job easier 5.09 (1.64)
 It is useful to job 5.36 (1.43)
Ease of use 
 It is easy to learn 5.91 (0.94)
 It is easy to complete tasks 5.55 (1.21)
 It is clear and understandable 5.82 (0.75)
 It is flexible to interact with. 5.45 (1.04)
 It is easy to acquire skills 5.82 (1.17)
 It is easy to use 5.73 (1.01)
Task-Technology Fit 
 It is wise 5.09 (1.64)
 It is beneficial 5.73 (1.56)
 It is valuable 5.18 (1.83)
 It makes me feel happy 5.27 (1.1) 
 It makes me feel positive 5.27 (1.01)
 It makes me feel good 5.45 (1.21)
 I intend to use it 5.55 (1.04)
 I predict I would use it 5.73 (0.79)

Table 3. Results of the experimental prototyping survey 

The questionnaire responses are aligned with the HCNs’ 
reactions and the results of the data analysis from the 
prototyping sessions. The positive scores given to 
usefulness, ease of use, and task-technology fit items 
indicates higher intention to adopt the prototype [12,17]. 
The scores given to usefulness items are likely affected by 

timeliness issues, as discussed earlier in this section. The 
ease of use scores indicate that even though HCNs 
experienced issues related to view structure and status 
visibility during the prototyping sessions, they ultimately 
perceived the SuperNurse easy to use. Similarly, the task-
technology fit scores indicate that HCNs perceive 
SuperNurse as a fit into their workflow. 

DISCUSSION 
The evidence presented here indicates that workarounds are 
common in HCNs’ work, which may be true for similar 
nomadic work environments in healthcare. Furthermore, 
this study shows that pervasive technologies can be 
designed to support workarounds. As pervasive 
technologies become more prevalent in healthcare, 
interactive system designers should expect and account for 
creation and use of workarounds by end-users. However, 
they should be cautious to not treat workarounds as user 
errors or mistakes. In fact, during this study we found 
workarounds to be instrumental to the delivery of care. 
Workarounds revealed the needs of HCNs in regards to key 
aspects of usefulness and ease of use, such as timeliness 
and flexibility to fit workflow. The end result of the design 
informed by workarounds was a mobile wound 
documentation application that does not document all and 
every patient data that the electronic medical record might 
require, but it rather supports timely and flexible collection 
of patient data, and note-taking for nomadic workers. 

CONCLUSION 
HCNs are the primary care providers for patients with 
chronic wounds. However, their problem solving 
behaviours are understudied as a form of end-user feedback 
in the design of HIT. This study used identified themes of 
workarounds as a source of feedback in the design of 
SuperNurse. The designs were evaluated and refined in 3 
phases, in which the reactions of interest and curiosity were 
essential in further refining the sticky multimedia and 
speech recognition. The nurses were interested and curious 
about designs aligned with their workarounds, such as 
sticky multimedia, which offered flexibility and fit to 
workflow, and speech recognition which supported accurate 
documentation. The nurses were frustrated when a feature, 
such as malfunction of speech recognition or wearable 
cameras, created a barrier to their work which indicated 
circumstances that challenge usefulness, ease of use, and 
task-technology fit. Positively surprised reactions in cases 
of success for speech recognition and sticky multimedia 
indicated improvements in usefulness and ease of use. 
Identification of workarounds and using them to inform 
design as a new approach resulted in innovative technology 
that fit the circumstances of HCNs’ work, and the 
evaluation of it in experimental prototyping showed that the 
design informed by HCNs workarounds addresses key 
aspects of technology acceptance. 
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