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Abstract

Background: Online health interventions are becoming increasingly frequent. However, to prove effective and satisfy the specific needs of cancer 
patients, the standardized steps of development are crucial. This includes structured usability testing to identify potential usability issues in the patient-
specific context early during the development process of a new program.

Methods: Usability of a newly developed online stress management program was prospectively assessed in patients with solid tumors undergoing 
systemic treatment. In an academic computer-lab facility, each patient was asked to fulfill 16 tasks, which covered key components of the program 
including website navigation, login-in to secure area, filling-in forms, accessing audio files, and contacting the trial team. Usability problems during 
these tasks were identified via the think-aloud method and video recording and categorized. General usability was tested with the System Usability 
Scale (SUS). 

Results: A total of 165 tasks from 11 patients were analyzed. Overall usability was high (mean System Usability Scale score 83.6) exceeding the pre-
defined cut-off of 70. Participants solved 97% (160/165) of all tasks, the majority (76%) independently. A total of 122 specific usability problems were 
identified, predominantly concerning website functionality (50.8%) and navigation (29.5%).

Conclusions: Structured usability testing of a novel online intervention in the target population of cancer patients allowed for identification and 
subsequent correction of a significant number of usability problems. This crucial step allowed for a patient-friendly, self-explanatory online program 
with enhanced user-specific functionality, navigation and terminology before embarking on the subsequent randomized trial. 
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Introduction

The use of internet-based health care interventions is growing 
rapidly enabling certain aspects of mental health care to be delivered 
to the patient without the need for face-to-face interactions. Internet-
based cognitive behavioral therapy for common mental health 
problems such as anxiety disorders and depression can provide effective, 
acceptable and practical health care for those who otherwise might 
remain untreated [1]. Internet interventions can also fill an important 
gap in cancer care. Cancer patients and their caregivers frequently 
use the Internet as a source of information [2, 3] and appropriately 
designed online tools can augment and increase the availability of 
psychosocial care by making participation convenient, confidential 
and less stigmatizing [2, 4]. Nevertheless, problems with high dropout 

rates [5, 6] and low level of engagement have been reported with some 
internet interventions [7]. The usability of an internet intervention is a 
key aspect that determines whether it will be used by the patient or not 
[7]. The few existing guidelines stress the importance of conducting 
formalized usability testing of internet-based health care interventions 
in the target population, hereby assessing whether the end user can 
work with the webpage during specific tasks [2]. Usability is defined 
as ‘‘the extent to which a product can be used by specified users to 
achieve specified goals with effectiveness, efficiency, and satisfaction 
in a specified context of use’ (ISO 9241-11) [8]. In formalized usability 
testing the observed usability problems are grouped to identify flaws 
within the system, ultimately leading to design improvements that 
remove these barriers [9].
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Aim of our study

Usability testing was conducted as part of the development 
process of the web-based stress management program for newly 
diagnosed cancer patients undergoing treatment “STREAM” (STRess 
Aktiv Mindern; Active Stress Reduction). The aim was to improve the 
final website (www.stress-aktiv-mindern.ch) specifically for use by 
cancer patients in a subsequent randomized trial. Here we describe 
the usability testing process, and identify key aspects of online 
intervention tools that are relevant for the development process of 
other online interventions for cancer patients. 

Patients and Methods 

Cancer patients (Table 1) who were undergoing systemic anti-
cancer treatment at the Medical Oncology outpatient department of the 
University Hospital Basel were invited to participate in this study. The 
usability trial was conducted at the computer laboratory of the Center 
of Human-Computer Interaction of the Department of Psychology 
at the University of Basel. The Ethics Committee northwest/central 
Switzerland (EKNZ) approved the study and informed consent was 
obtained from all participant.

Patients first completed a pre-test questionnaire that assessed 
socio-demographic data, medical history, and computer skills. Patients 
then executed 16 tasks (for an overview see Table 2) on the website 
using the ‘think-aloud’ method. This method encourages patients 
to think aloud while solving a problem, thereby giving observers an 
insight into the participant’s cognitive processes. A task designed to 
familiarize patients with the think-aloud method was also included. 
The 16 tasks covered the most important steps within the public area 
of the website (including the website overview, registration, and login 
function) and included a sample module of the secured area of the 
website that covered website navigation, filling-in forms, use of audio 
files, and contacting the trial team. Literature suggests that the majority 
of usability problems and flaws can be identified with as few as eight 
to ten subjects [9]. Overall usability was assessed with the validated 
System Usability Scale (SUS) questionnaire [10]. All usability tasks 
were videotaped and the recordings were used to assess usability. A 
coding manual for the analyses of behavior and performance was 
created by consensual expert judgment and later applied by these 
experts to each participant and task. 

Effectiveness was measured by task success and characterized by 
the degree of help needed (“some help” and “a lot of help”). Problems 
were categorized in terms of terminology, navigation, content, 
functionality, and ‘others’. The severity of each specific usability 
problem was rated by a usability expert based on the impact each 
problem had on the user [9]. Major problems were defined as those 
that had a large impact on the user’s interaction such as creating 
significant delay and frustration or had an impact on a persons’ 
workflow and were experienced by many users. Medium problems 
were those experienced by only a few users that had a large impact 
on the user interaction, or those experienced by many users but 
with a small impact on the user interaction. Efficacy was assessed by 
measuring the time-on-task and the time for navigating to the right 
place for task completion. Self-reported data concerning satisfaction 

with the STREAM tool were collected using a Likert Scale (1–6) and 
after every task. 

Results 
Data from 11 participants (Table 1) who solved 165 tasks (Table 

2) were analyzed. Data analyses according to pre-specified age groups 
(<65/ ≥65 years) did not reveal any significant differences (data not 
shown). 

Overall usability

The mean SUS score was 83.6 indicating that the overall usability 
of the STREAM web-based stress management program clearly 
exceeded the pre-defined cut-off for good overall usability of 70 [11]. 

Effectiveness and efficacy 

Participants solved 97% (160/165) of all tasks (Table 2). Thereof, 
76% (121) tasks were solved independently, 16% (26) with some help, 
and 8% (13) with a lot of help. The mean time spent on tasks was 39 
minutes 47 seconds (SD: 78: 03; range 26: 13–64: 47 minutes). 

Specific usability problems

A total of 122 specific usability problems were identified (Table 
2). These predominantly concerned website functionality (50.8%) and 
navigation (29.5%). 

Satisfaction

Participants indicated they were satisfied with the platform with an 
overall rating of 4.91 (on a scale 1–6). They described the intervention 
as clear, structured, and professional. Moreover, 73% (8/11) of the 
participants indicated that they would continue to use the program 
themselves and all participants stated they would recommend the 
platform to other cancer patient.

Discussion and implications

Our results show that structured usability testing with the target 
population is an important step during the standardized development 
of online health interventions. Our online stress management program 
STREAM is aimed at cancer patients who are undergoing active 
treatment. The overall usability of the STREAM website was rated as 
good and well above the pre-defined cut-off for usability; however, our 
analysis identified 122 specific usability problems. 

A multidisciplinary team consisting of an oncologist, psychologists, 
human-computer interaction researchers, and software engineering 
specialists analyzed and subsequently solved these problems. The 
solutions to these problems were all relatively straightforward. 
Therefore, the crucial step is to first identify the problems, and this is 
greatly facilitated by evaluating the usability of the tool by the target 
patient population. Interestingly, usability in terms of solving tasks 
independently (effectiveness), the time spent on tasks (efficacy), and 
user satisfaction did not differ between young (<65 years) and older 
(≥65 years) patients. The likely explanation for this is that participants 
in both age groups had a similar frequency and duration of Internet 
use (Table 1). The specific usability problems identified in this analysis 
allow some general recommendations: First, it is essential to introduce 

http://www.stress-aktiv-mindern.ch
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simple but specific wording and use it consistently throughout the 
program. Second, users should be able to view the entire page without 
using the scroll function. To enable this, text should be concise and 
written in simple to understand language. Third, the intuitive use 
of a webpage is essential and this will solve the majority of minor 
usability problems (Table 2). Finally, a close collaboration with the 
software engineering specialist is extremely important to find good 
and affordable implementation solutions. A limitation of this study is 

that the testing was done in the laboratory and may not reflect the use 
of the program at home. If problems occurred during the use of the 
online program, participants were able to ask for assistance. Second, 
the small sample size may also limit the generalizability of our results. 
However, it is important to note that usability tests are qualitative 
methods that aim to reveal the most important issues that may arise 
during a patient’s interaction with a webpage. 

Table 1. Information on socio-demographics, medical history, internet skills and usage

Demographics Age group <65 years 
(N = 5)

Age group ≥ 65 years 
(N = 6)

Total (N = 11)

Age Mean (SD), range 51 (10.4), 37–63 70.5 (3.4), 68–77 61.64 (12.35), 37–77

Gender Female 2 3 5

Male 3 3 6

Highest educational level Apprenticeship 2 - 2

Business Academy 2 3 5

College - 3 3

University 1 - 1

Medical information 

Cancer type Breast Cancer 2 2 4

Prostate Cancer - 1 1

Lung Cancer - 2 2

Ovarian Cancer - 1 1

Colon Cancer 1 - 1

Glioblastoma 1 - 1

Hodgkin Lymphoma 1 - 1

Current treatmenta Surgery 1 3 4

Radiotherapy - 1 1

Chemotherapy 3 4 7

Hormonal treatment 2 2 4

Other 1 2 3

Ongoing side effects 5 5 10

Internet skills

Internet Usage (Years) Mean (SD), range 15.8 (9.0), 5–35 16.17 (7.37), 8–25 16 (7.71), 5–30

Internet Usage (Frequency)b Mean (SD), range 3 (0), 3–3 2.67 (.52), 2–3 2.82 (.41), 2–3

a) Patients might undergo more than one treatment
b) 0 = several times per month, 1 = once a week, 2 = several times per week, 3 = daily 

In conclusion, our study highlights the importance of conducting 
a professional usability test with the target population during the 
development of an online intervention, as recommended by current 
guidelines [2]. This preparative step allowed for identifying several 
important but easy to resolve usability problems by integrating the 
end user (cancer patients) with the development of the STREAM 

online program. It influenced the development process and enabled 
us to implement a revised version of this tool prior to launching 
the randomized controlled trial (clinicaltrials.gov NCT02289014) 
assessing the efficacy and feasibility [12, 13] of the STREAM tool for 
newly diagnosed cancer patients. 
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Table 2. Overview of usability problems and implications

Overall Usability Problems Number of problems (N = 122) 100%

Category
Terminology (T)
Navigation (N)
Content (C)
Functionality (F)
Other (O)

11
36
5

62
8

9.0
29.5
4.1

50.8
6.6

Problem description Number of 
users affected

Category Severitya Implications

Overall

•	 Required form fields were not filled out 10 /11 F I Mark mandatory form fields using color or 
asterisks 

•	 Unclear error messages 6 / 11 T I Define terms clearly and use them consequently 

•	 Text was not read 3 / 11 C/T II Reduce text to a minimum and use simple-to-
understand language 

•	 Cursor orientation (e.g. participants started typing while mouse 
cursor was not yet in a form field)

5 / 11 F/ N II Automatically place the cursor in the first form 
field 

Specific for public area

•	 Substantial information was overlooked 4 / 11 C I Display important information within user’s view, 
without the need to scroll 

•	 Label confusion (e.g. “sign up” versus “register”) 7 / 11 T I Define terms clearly and use them consistently

Specific for private area

•	 Unintentional logouts 6 / 11 F I Prevent unintentional logouts

•	 No feedback was given upon successful saving processes 4 / 11 F I Give feedback to inform the user about the 
system’s current status

•	 System feedback was not noticed 5 / 11 F I Place system feedback within users focus of 
attention

•	 Sequentially navigation within module was not intuitive 11 / 11 N I Use color to differentiate between visited subsites 
and not yet visited subsites 

•	 New interaction possibility (e.g. lightbox) caused disorientation 6 / 11 F II Use known and established interaction patterns

•	 Mapping between labels and form field unclear 6 / 11 N II Place labels visually close to the form field 

•	 Scale labeling unclear 2 / 11 T II Define terms clearly and use them consistently 

a Classification of problem severity: (I) Major problems that have a large impact on the user’s interaction and are experienced by many users = Immediate changes needed; (II) Medium 
problems experienced by only a few users but with a large impact on the user interaction or experienced by many users but with a small impact on the user interaction = Should be changed 
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