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ABSTRACT 
 
Background 
In order to meet the need for accessible interventions and support for families affected by fetal alcohol 
spectrum disorder (FASD), we have developed an Internet-based, distance intervention for caregivers of 
children with FASD between the ages of four and twelve, called Strongest Families™ FASD.  
 
Objectives 
To evaluate the usability of the Strongest Families FASD program content and website in terms of 
learnability, efficiency and acceptability. 
 
Methods  
A remote usability testing approach was conducted in two iterative cycles of participants. Synchronous 
online usability testing sessions were conducted, followed by asynchronous testing. A total of 18 
participants were included, comprised of both health care professionals with expertise in FASD and 
caregivers of children with FASD. The data collected in each cycle was examined for commonalities and 
results were used to inform changes to the website and content after each cycle.   
 
Results 
Participants rated the website as appealing and relatively easy and fast to use. Nevertheless, several 
usability problems were identified such as difficulty navigating between sections of content on the 
website, displaying too much content per page, and the relevance and appropriateness of the content as it 
related to FASD.  
 
Conclusions 
The identification of usability problems was an important step in refining the Strongest Families FASD 
program before its effectiveness is evaluated in a randomized controlled trial.  
 
Key Words: Fetal alcohol spectrum disorders, distance treatment, psychoeducation, usability, Internet, 
ehealth 
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aternal alcohol consumption during 
pregnancy can adversely affect fetal 

development, leading to birth defects in the 
offspring.1 Fetal alcohol spectrum disorder 
(FASD) is a term that encompasses the continuum 
of birth defects and neurological deficits resulting 
from prenatal alcohol exposure. FASD includes 
the diagnostic categories of fetal alcohol 
syndrome (FAS), partial FAS (pFAS), and alcohol 
related neurodevelopmental disorder (ARND).2 
Associated with FASD are a broad range of 
cognitive and behavioural deficits in areas such as 
executive functioning, visual-spatial ability, motor 
function, and attention.3-5 These deficits result in 
high rates of psychiatric comorbid disorders, 
difficulty with academic achievement and 
problems with alcohol and drug abuse.6,7 In severe 
cases, individuals may be unable to live 
independently and require support throughout 
their lifetime.  

Prevalence of FASD in the general 
population is difficult to quantify and most 
statistics are believed to underestimate the true 
extent.8 Extrapolating on data from the US and 
Europe, the prevalence of FASD in Canada has 
been estimated at 9 per 1,000 live births.9 In the 
Province of Alberta, FASD prevalence has 
recently been estimated at 12 per 1,000 
individuals, based on provincial health records.10 
The costs associated with FASD are significant. In 
Canada the minimal population cost of FASD in 
2013 was estimated at $1.8 billion, including 
direct and indirect costs.11,12  

Given the estimated prevalence and costs 
associated with an FASD diagnosis, early 
childhood interventions are critical to mitigating 
chronic physical and mental health problems. 
Children with FASD often present with multiple 
comorbidities, necessitating the development of 
interventions that target the multiple needs of this 
population.13,14 Unfortunately, there is currently a 
lack of evidenced-based, empirically-supported 
interventions for FASD.13,15,16 To date, only 12 
clinical intervention studies examining efficacy 
and effectiveness of interventions for children 
with FASD have been identified involving 
pharmacological and behavioural strategies.15,16 
However, small sample size and poor study design 

were common, making the findings difficult to 
interpret.15,16  

In addition to inadequate and unavailable 
resources for families affected by FASD, barriers 
such as difficulty qualifying for and maintaining 
services, and a general lack of knowledge 
regarding FASD have been frequently reported.13 
The Internet has the potential to make 
interventions more accessible. The Internet is an 
effective method for delivering psychoeducational 
interventions due to its capacity to reach 
underserved families, increase engagement and be 
cost effective for both families and the health care 
system.17-19 As of 2012, 83% of Canadian 
households had access to the Internet, with 97% 
of those having access to high speed service.20 
Additionally, based on input gathered by members 
of this research team through a needs assessment, 
caregivers of children with FASD most frequently 
reported the Internet as their preferred method for 
receiving assistance.21 

In an attempt to address the need for 
accessible early childhood interventions that can 
support children and families affected by FASD, 
we developed an Internet-based, distance 
intervention for caregivers of children between the 
ages of four and twelve with FASD. The 
intervention is designed to teach caregivers 
evidence-based strategies which promote the 
positive development of their child and improve the 
parent child relationship. Content is delivered 
online and accompanied by weekly telephone 
sessions with a trained coach. The content is 
modelled on the current, effective Strongest 
Families™ intervention for disruptive 
behaviour.22 As children with FASD share many 
behavioural characteristics such as hyperactivity, 
defiance and learning deficits with those with 
disruptive behaviour. 23 The findings from the 
needs assessment of both caregivers and health 
care professionals with FASD expertise was used 
to inform development of the content to make it 
appropriate for the FASD population.21 

When developing an online intervention, 
the platform must be easy to use and to 
understand, error free, and aesthetically pleasing. 
Intervention software which fails to meet the 
needs of users can result in decreased adherence 
  

M 
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and satisfaction, potentially leading to reduced 
effectiveness.24-26 As a result, an iterative usability 
evaluation is an essential part of the development 
process. As it applies to an online intervention, 
usability is a qualitative attribute which assesses 
the ease of use and acceptability of an interface.27 
Usability testing is critical for identifying 
problems with the user interface and content prior 
to conducting large scale studies.26 

The goal of this study was to evaluate and 
improve the usability of the Strongest Families 
FASD program website in terms of 1) learnability, 
2) efficiency and 3) acceptability of the content 
and interface based on user feedback from 
caregivers and health care professionals with 
expertise in FASD.  
 

METHODS 
 
Strongest Families FASD Development 
Strongest Families FASD includes 11 sessions 
which each introduce a parenting skill. For a list 
of each session title and the corresponding 
parenting skill, see Table 1. Each session is 
delivered online and includes written material, 
interactive exercises and instructional video and 
audio clips. Content is designed and written at a 

fifth grade reading level. Within each session, 
example situations are used to demonstrate the 
skills. Each session is planned to contain: an 
introduction to the session, a skill section where 
participants learn a new skill, a media section 
including videos and questions on the skill, a 
troubleshooting section including common 
problems when implementing the skill and how to 
solve them, a review section summarizing the 
skill, and finally a tryout section where users 
create a customized tryout exercise based on the 
skill to practice throughout the week.  

Sessions are designed to be completed 
weekly and supplemented by a weekly telephone 
call with a trained coach to reinforce the skills, 
answer questions and provide support. The coach 
uses a customized interface which interacts with 
the end user interface so that session exercises and 
content are informed by the weekly coaching 
sessions. The content is delivered online using the 
Intelligent Research and Intervention Software 
(IRIS) platform that allows for the creation of a 
smart site which includes personalization and 
customization features, as well as multiple 
workflows and social supports.28 For screenshots 
of the program website after usability testing was 
completed, see Figure 1. 

  
TABLE 1  Strongest Families FASD: parenting skills 

 

Session Skills taught to caregivers 

Notice the good Noticing good behaviour as a way of rewarding their child. Positive 
communication and verbal techniques for noticing good behavior. 

Spread attention around Learning how to share attention between more than one child. 

Ignore whining and complaining Learning to ignore whining and complaining, to stay calm, to change negative 
thoughts to positive and to walk away if needed.   

Preparing children for change Learning change warnings and cues to prepare their child for transitions. 

Plan ahead inside Learning to make a plan with their child using the SOLVER (situation, 
options, listen, venture, evaluate, reward). 

Reward system A reward system is a customized visual schedule that a child uses to earn 
points or stickers for doing daily tasks and good behaviours.   

Plan ahead outside Learning five steps for successful planning (1. Select the situation; 2. Listen 
to the child’s ideas; 3. Try the plan; 4. Evaluate; 5. Reward).   

Working with the school A daily report card as a way for the teacher to share their ideas about the 
child’s behaviours while in that environment. 

Calming down Using SOLVER for calming strategies with their child. 

Problem solving Learning how to help their child plan ahead for difficult situations. 

Putting it all together Reviewing the program and practice integrating the skills. 
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FIG. 1  Two examples of the content of Session 1: Notice the Good on the Strongest Families FASD 
website, after usability testing 
. 

 
 
 
 

 
          Copyright © 2016 – IRIS and the Strongest Families Institute, all rights reserved. 
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Study Design and Procedure 
A remote, blended (synchronous and 
asynchronous) qualitative usability testing 
approach was selected, consisting of a synchronous 
online usability session, followed by asynchronous 
access to the website, and a questionnaire. In 
synchronous testing, the facilitator (researcher) and 
participant communicate in real time, this is in 
contrast to asynchronous testing where the 
participant has no real-time interaction with the 
researcher.29 The study was performed in two 
iterative cycles of participants. After each cycle, 
changes were made to the intervention content 
and website interface based on the feedback from 
participants. The study evaluated the caregiver 
interface of the website and the content from 
session 1 through 4. Given the time constraints, it 
was not feasible for participants to review the 
content of all 11 sessions. As a result, findings 
from the first four sessions were generalized to the 
content of the remaining sessions. The usability 
testing also did not include the coaching 
component. The study protocol and procedures 
were reviewed and approved by the Queen’s 
University Health Sciences and Affiliated 
Teaching Hospitals Research Ethics Board and the 
IWK Health Centre Research Ethics Board. 
 
Initial contact and demographic information 
Information including age, sex, mailing address, 
education, employment, and diagnosis of the child 
with FASD (if applicable) was collected over the 
phone after obtaining consent. Headsets with 
microphones were mailed to participants who 
required them to ensure high quality audio during 
the online session. 
 
Synchronous usability testing 
Sessions were conducted at a distance, online, 
using Blackboard Collaborate web conferencing 
software.30,31 The software enabled participants to 
speak and share live video of their computer 
screen. The software then generated a video file of 
the recorded screen and audio for offline review 
and analysis. All sessions were conducted by one 
member of the research team (ASH). The sessions 
began with a brief explanation of the Strongest 
Families FASD program and then participants 
were asked to share their computer screen with the 

facilitator. They were prompted to log on to the 
Strongest Families FASD website and give their 
initial impressions. Participants then completed 
session 1: notice the good (including completing 
all exercises and listening to the video and audio 
clips). Participants were prompted using the think-
aloud method, to say what they were thinking, 
doing and feeling as they worked through the 
content.32,33 Upon completion of session 1, 
participants were prompted for additional 
feedback by the facilitator using a semi-structured 
interview guide. Finally, participants were asked 
to complete a series of basic navigational tasks on 
the website while continuing to think-aloud. 
Participants navigated to each tab of the website 
(home, library, sessions, messages, community) 
and were asked to describe the purpose of the tab 
and complete tasks such as checking the messages 
inbox and sending a message. Throughout the 
session the facilitator took notes while observing. 
The recorded video file of each completed session 
was also reviewed in order to supplement the field 
notes with additional information. 
 
Asynchronous usability testing 
Following the synchronous usability session, 
participants were given ten days to complete 
sessions two through four on the website on their 
own time and at their own pace. Asynchronous 
testing was used in order to test more content than 
would be feasible in a synchronous session alone 
due to time constraints and also to allow 
participants to use the website independently. 

Upon completion of session 4, 
participants were prompted to complete a 
questionnaire through the Strongest Families 
FASD website to collect feedback. The 
questionnaire included 21 5-point Likert items 
from 1 (strongly disagree) to 5 (strongly agree) 
and 8 open-ended questions regarding the content 
in sessions 2, 3 and 4. The Likert items were 
adapted from the Systems Usability Scale and the 
Standardized User Experience Percentile Rank 
Questionnaire.34,35 Questions on computer use 
habits, proficiencies and attitudes were also 
included for descriptive purposes. Participants 
were specifically asked to rate their computer 
skills proficiency from very bad to very good, as 
well as rate their attitudes towards receiving 

 
J Popul Ther Clin Pharmacol Vol 23(1):e60-e76; April 22, 2016 

© 2016 Journal of Population Therapeutics and Clinical Pharmacology. All rights reserved.  
e64 

 



Usability testing of guided internet-based parent training for challenging behaviour in children with fetal alcohol spectrum 
disorder (Strongest Families FASD) 
 
health care services online from very negative to 
very positive. Questions on frequency of 
computer use and for what purposes, as well as 
comfort level with online interactive activities 
(from very bad to very good) were also included.  
 
Participant Selection 
Two different samples were used: a sample of 
health care professionals with expertise in FASD 
and a sample of caregivers of children with 
FASD. Separate samples were recruited for each 
cycle. The same procedure was used for both 
samples. Usability testing is typically performed 
with end users, in this case the caregivers. 
However, health care professionals in contact with 
families affected by FASD were also included to 
provide input based on their expertise regarding 
how caregivers would respond to the program. 
Previous studies have revealed that more than 
80% of usability problems are discovered by the 
first five participants.26,36,37 As a result, a sample 
size of five health care professionals and five 
caregivers per cycle was sought. Caregivers were 
required: 1) to be or have been the primary 
caregiver for a minimum of six months of a child 
diagnosed with FAS, pFAS, ARND, or suspected 
of having a FASD; 2) to speak English, 3) and to 
have access to a computer with high speed 
Internet and a telephone. Health care professionals 
were required: 1) to be physicians or allied health 
professionals such as nurses, physiotherapists and 
occupational therapists with experience working 
with the FASD population; 2) to speak English, 3) 
and to have access to a computer with high speed 
Internet and a telephone.  
 

Data Analysis 
Caregivers and health care professionals were 
analyzed separately per cycle. Data was compiled 
for each sample and cycle from the notes taken 
from the synchronous usability sessions and from 
the responses to the open ended questions 
administered at the end of the asynchronous 
usability testing. For each sample and cycle 
qualitative data was examined for common 
themes to identify usability problems and 
suggestions for improvement. In addition, the 
median and range for the quantitative data was 
calculated.  

Health care professionals who were also 
caregivers of children with FASD were 
categorized as health care professionals during 
data analysis because of the insight their clinical 
knowledge provided. Results presented were 
categorized into major themes, defined as 
problems that were identified by at least three 
participants in a cycle. Minor website errors 
identified during testing were not included. 
 

RESULTS 
 

Participant Characteristics 
Cycle 1 was completed during August and 
September of 2013 and cycle 2 during October 
and November of 2013. Cycle 1 consisted of four 
caregivers and six health care professionals. In 
cycle 1, one of the six health care professional 
completed the synchronous usability session, but 
did not complete the asynchronous usability 
testing. In cycle 2, ten participants consented, 
however two (one health care professional, one 
caregiver) withdrew due to personal reasons 
before beginning the study. Therefore, the sample 
for cycle 2 consisted of four caregivers and four 
health care professionals. See Figure 2 for a 
flowchart of participation in both cycles. 
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FIG. 2   Participation of caregivers and health care professionals in cycles 1 and 2 
 

 
 

 

CYCLE 1 

HEALTH CARE PROFESSIONALS CAREGIVERS 

Eligible, completed demographic 
questionnaire (n=6) 

Eligible, completed demographic 
questionnaire, (n=4) 

Synchronous usability testing 
Completed session 1 (n=6) 

Synchronous usability testing 
Completed session 1 (n=4) 

Asynchronous usability testing 
Completed sessions 2-4 (n=5) 

Asynchronous usability testing 
Completed sessions 2-4 (n=2) 

Completed sessions 2-3 only (n=2) 

Withdrawn for personal reason (n=1) 

Completed questionnaire (n=5) Completed questionnaire (n=4) 

CYCLE 2 

Eligible, completed demographic 
questionnaire, (n=5) 

Asynchronous usability testing 
Completed sessions 2-4 (n=4) 

Synchronous usability testing 
Completed session 1 (n=4) 

Withdrawn for personal reason (n=1) 

Completed questionnaire (n=4) 

Eligible, completed demographic 
questionnaire (n=5) 

Asynchronous usability testing 
Completed sessions 2-4 (n=4) 

Synchronous usability testing 
Completed session 1 (n=4) 

Withdrawn for personal reason (n=1) 

Completed questionnaire (n=4) 
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TABLE 2  Characteristics of caregivers and health care professionals in cycles 1 and 2 (N=18). 
 

Characteristic Caregivers Health care professionals  
Cycle 1 (n=4) Cycle 2 (n=4) Cycle 1 (n=6) Cycle 2 (n=4) 

Age, median (range)     
Age in years 46 (39-64) 57 (48-66) 53 (37-57) 46 (41-56) 

Gender, n (%)     
Male 0 1 (25) 0  0 
Female 4 (100) 3 (75) 6 (100) 4 (100) 

Province of residence, n (%)     
Alberta 0 0 1 (16.7) 0 
British Colombia 1 (25) 1 (25) 1 (16.7) 1 (25) 
Manitoba 1 (25) 0 0 0 
New Brunswick 0 0 1 (16.7) 1 (25) 
North West Territories 0 0 1 (16.7) 0 
Ontario 2 (50) 3 (75) 1 (16.7) 0 
Saskatchewan 0 0 1 (16.7) 1 (25) 
Yukon 0 0 0 1 (25) 

Education, n (%)     
University degree 1 (25) 4 (100) 5 (83.3) 4 (100) 
College or trade certification 2 (50) 0 1 (16.7) 0 
Some post-secondary 1 (25) 0 0 0 

Relationship to child1, n (%)     

Birth parent 1 (25) 0 0 0 
Adopted parent 2 (50) 3 (75) 2 (100) 0 
Foster parent 1 (25) 1 (25) 0 1 (100) 

Child’s diagnosis1, n (%)     
FAS 3 (75) 1 (25) 1 (50) 0 
ARND 1 (25) 1 (25) 1 (50) 0 
Suspected FAS 0 2 (50) 0 1 (100) 

FASD related occupation, n (%)     
Social/outreach worker Not applicable Not applicable 3 (50) 1 (25) 
Occupational therapist    1 (16.7) 0  
Nurse   0 1 (25) 
Government consultant    0 2 (50) 
Program manager    2 (33.3) 0 

1 Two health care professionals in cycle 1 and one in cycle 2 were also caregivers for children with FASD. 
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Of the eight caregivers who participated, 
one was male and the median age was 52 (range 
39-66 years). Of the ten health care professionals, 
all were female and the median age was 50 (range 
37-57 years). Caregivers resided in three different 
provinces and health care professionals resided in 
a total of seven different provinces and territories 
across Canada. All participants had at least some 
education beyond high school. Three health care 
professionals were also caregivers of children 

with FASD in their home. The most common 
relationship to the child with FASD was adopted 
parent (7, 64%), followed by foster parent (3, 
27%) and one caregiver (9%) was the birth parent. 
Characteristics of the health care professionals 
and caregivers by cycle are depicted in Table 2. 
Participant self-rated computer use, competency 
and attitudes are reported in Table 3. All 
participants had a computer at home and rated 
their computer skills as average or higher.  

 
TABLE 3   Computer use, competency and attitudes of caregivers and health care professionals in cycles 
1 and 2 (N=17) 

Computer use, competency, and attitudes1 

Caregivers, 

n (%) 

Health care professionals,  

n (%) 

Cycle 1 (n=4) Cycle 2 (n=4) Cycle 1 (n=5)2 Cycle 2 (n=4) 

Own a home computer     

Yes 4 (100) 4 (100) 5 (100) 4 (100) 

Computer user3     

Daily 3 (75) 4 (100) 5 (100) 4 (100) 

Weekly 1 (25)    

Computer skills4     

Very good 1 (25) 1 (25) 1 (20) 2 (50) 

Good 2 (50) 2 (50) 1 (20) 1 (25) 

Average 1 (25) 1 (25) 3 (60)  1 (25) 

Comfort level with online interactive 

activities4 
    

Very good 2 (50) 1 (25) 2 (40) 3 (75) 

Good 1 (25) 3 (75) 1 (20) 1 (25) 

Average   2 (40)  

Bad 1 (25)    

Attitude towards receiving health care 

services over the internet5 
    

Very positive 1 (25)  2 (40)  

Positive 3 (75) 4 (100) 1 (20) 3 (75) 

Neutral   2 (40) 1 (25) 
1 Only answer options which were selected by participants are displayed in the table. 
2 One health care professional in cycle 1 did not complete the computer competency and attitudes questions. 
3 Options: never/almost never, less than once a month, monthly, every weekly, every day. 
4 Options: very bad, bad, average, good, very good. 
5 Options: very negative, negative, neutral, positive, very positive. 
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Learnability of the Website 
Learnability refers to how easy it is for new users 
to learn the interface and perform tasks on the 
website. The use of the tryout section was the 
most common problem identified. The tryout 
section consisted of three pages: the first was 
instructions; the second page was a setup page, 
allowing users to generate a custom worksheet; 
and the third was the final user-created tryout 
worksheet. In cycle 1, four caregivers and five 
health care professionals found navigating the 
tryout section to be difficult. Both groups had 
trouble learning the buttons on the setup page and 
how to move forward or back to the home page 
once they finished the tryout worksheet. They also 
found the written instructions unclear. As a result 
of the feedback after cycle 1, the “generate” 
button on the tryout setup page was replaced with 
a “create new” and an “update” button. In 
addition, a “save” button was added to the tryout 
worksheet, which saved the work and redirected 
users to the home page. Written instructions on 
the tryout page were also edited for clarity. In 
cycle 2, no participants identified the tryout 
navigation or buttons as difficult to use. However, 
the written directions were again identified as 
confusing by all four caregivers and all four health 
care professionals in the cycle. As a result, we 
further refined and simplified the written 
instructions after cycle 2. 

The second most common problem 
identified was navigating between different 
sections within a session, such as moving between 
the skill section and the media section. Four 
health care professionals and three caregivers in 
cycle 1 found it unclear what to do at the end of a 
section. For example, one caregiver reached the 
end of the introduction section and said, “What do 
I do now? This looks like the end.” Based on this 
feedback, text directions were inserted on the last 
page of each section instructing users what section 
was ending and to click “next page” to access the 
next section. In cycle 2 no caregivers or health 
care professionals identified moving between 
sections as an issue.  

Other issues frequently identified relating 
to the learnability of the website were problems 
with the multiple choice questions. In cycle 1, 

three caregivers and three health care 
professionals found they did not know if multiple 
choice questions had one possible correct answer, 
or multiple possible correct answers. This 
concerned one health care professional as they 
said, “If you don’t select all the right answers then 
you assume the ones you didn’t select are wrong” 
and a caregiver said, “How many can I select, 
they all sound right.” As a result, after cycle 1, 
text was added next to multiple choice questions 
which said “you may select more than one 
response” when appropriate. In cycle 2, no 
caregivers or health care professionals identified 
this as an issue. Also relating to the multiple 
choice questions, two caregivers and two health 
care professionals found they did not know if they 
had answered a multiple choice question right or 
wrong. As a result, after cycle 1, additional 
feedback was added. Once a user selected an 
answer to a question, feedback would appear 
immediately below the question informing them if 
the response was right or wrong. In cycle 2, no 
participants identified this as a problem. 

Based on the Likert items administered 
during the asynchronous usability test, both 
caregivers and clinicians in cycles 1 and 2 found 
the website easy to learn how to use, and did not 
find it confusing. See Figures 3 and 4 for a 
summary of responses by health care 
professionals and caregivers, respectively.  
 
Efficiency of the Website 
Efficiency refers to how quickly users can 
perform tasks and navigate the website. Based on 
the Likert items health care professionals and 
caregivers agreed that the website was easy to 
navigate and use. The speed of the website and 
how fast pages and video clips loaded varied 
considerably between participants, as seen based 
on the range of responses in Figures 3 and 4. 
Participants used either home or work computers 
to conduct the tests and differences in the Internet 
connection likely explained the variability. 
Website speed was upgraded after cycle 1 and 
overall the caregivers and health care 
professionals in cycle 2 reported improved speeds 
based on the Likert responses. 
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FIG. 3  Median response by health care professionals to the Likert item (1 strongly disagree to 5 strongly 
agree) questionnaire in cycles 1 (n=5) and 2 (n=4), error bars indicate range of responses 
 

 

0 1 2 3 4 5

It is easy for first time visitors to learn how to use the site

It is always clear what to do next

The buttons and menu options work as I expected them to

The site is confusing

The site is user friendly

Each page (screen) has the right amount of information

The site is visually pleasing to me
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FIG. 4  Median response by caregivers to the Likert item (1 strongly disagree to 5 strongly agree) 
questionnaire in cycles 1 (n=4) and 2 (n=4), error bars indicate range of responses 
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Acceptability of the Website 
In cycle 1, two health care professionals and one 
caregiver felt some pages contained too much 
content. A caregiver in cycle 1 pointed out, “I 
don’t like having to scroll on some pages”. Based 
on this feedback large pages were divided in to 
multiple smaller pages where possible. In cycle 2 
no participants commented on the content of 
pages being too long. Overall, in both cycles 
caregivers and health care professionals did not 
feel that the site needed more visuals (graphics, 
pictures, colours). A caregiver in cycle 1 said, 
“No more pictures, you are looking for 
information. I like to read and know what I am 
reading is important.”  

As seen in Figures 3 and 4, based on the 
Likert item responses health care professionals 
and caregivers in both cycles indicated they would 
return to the website and that the site was visually 
pleasing. Participants also agreed that each page 
(screen) had the right amount of information.  
 
Acceptability of the Content 
The most frequently identified problem related to 
the reading level and complexity of the content. 
However, health care professionals and caregivers 
had different opinions. In cycle 1, two health care 
professionals expressed concerns that the content 
would be too difficult for many of their clients to 
complete. One health care professional said, “Half 
the families I work with I don’t think could do this 
on their own, because of the caregivers own 
cognitive level.” At the same time, two caregivers 
in cycle 1 said the content was too simplistic and 
mostly information they already knew. No 
changes were made after cycle 1 as a result of the 
feedback. In cycle 2, results were similar. One 
health care professional believed the content was 
too complex for some caregivers, while another 
believed it to be too simple, saying, “The content 
is simplistic, an educated parent will not see value 
in it.” All four caregivers gave similar opinions in 
cycle 2. One caregiver said, “I think you can’t 
hear what it teaches often enough, even if I know 
all of this. Most parents have already received it, 
it is good and information that is easy to forget.” 
No changes to the content were made based on 
this feedback. The relevance and appropriateness 
of the content as it related to FASD was another 

common problem. In cycle 1, two health care 
professionals and one caregiver thought that the 
content was not sufficiently specific to FASD. For 
example, one health care professional said, “I 
expected the topics to be a little bit more FASD 
specific, but the strategies are FASD friendly for 
sure.” While a caregiver said, “I did not relate to 
the examples, they are not extreme enough.” Also 
in cycle 1, two caregivers found that many 
examples of how to use the skills were too lengthy 
to use with children with FASD, who would not 
be able to focus because of short attention spans. 
In order to address this feedback, after cycle 1 the 
session content was reviewed and modified where 
appropriate to have example situations that more 
closely resemble the types of behaviours exhibited 
by children with FASD. For example, one 
situation was originally written as, “Bradley is 
building a tower out of blocks”; it was modified 
to, “Bradley is building a tower out of blocks. He 
is making loud noises, is running around the room 
and knocks the tower over. Unfazed he starts 
making another tower.” Example situations were 
also modified to shorten responses given by 
caregivers. For example, in an example situation 
where a caregiver notices their child’s good 
behaviour, the caregiver response was changed 
from "Johnny, you are playing very nicely with 
Laura. It's good of you to be so much fun with 
your sister" to a shorter "Johnny, you are playing 
very nicely with Laura." Despite these changes, 
feedback that the content was not sufficiently 
specific to FASD was again suggested in cycle 2 
by two health care professionals and one 
caregiver. After cycle 2 the content for all 
sessions was put through another round of 
revisions in order to address the concern and 
insert more FASD specific examples, as well as to 
better highlight differences between FASD and 
typically developing children. 

The troubleshooting section also resulted 
in some concerns. In cycle 1, two caregivers and 
five health care professionals were concerned with 
the troubleshooting section name or confused 
about the purpose of the section. However, they 
believed it contained useful information. As a 
health care professional in cycle 1 said, “I think 
because parents think if something doesn’t work 
really quickly, then it’s not worth it and so 
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emphasizing over time it can work is important.”
 As a result, after cycle 1, troubleshooting 
was renamed as problem solving and included as 
part of the review section. In cycle 2, no 
participants identified this as an issue.  

In cycle 1, three health care professionals 
and two caregivers felt they wanted more 
feedback and explanations on why the selected 
responses to a multiple choice question were right 
or wrong. As a result, more detailed feedback was 
added after cycle 1, such that the feedback 
appeared immediately below the question once a 
response was selected. No participants in cycle 2 
identified the feedback as an issue. 

Two health care professionals and two 
caregivers in cycle 1 were concerned with 
physical affection (e.g. hugging, kissing, 
touching) as a way to notice children's good 
behaviour. They were concerned that many 
children with FASD may not respond well to 
physical contact. After cycle 1, based on this 
feedback, content was modified to include 
information early in the first session informing 
users that it is important to understand what type 
of positive body language works best for their 
child and that some children with FASD process 
sensory information differently and may not like 
physical contact. Despite the changes, in cycle 2, 
two caregivers were again concerned that the use 
of physical affection was not appropriate for 
children with FASD. Additionally, one health care 
professional in cycle 2 said "Using physical 
affection can be difficult with boundaries, 
especially for foster parents." As a result, after 
cycle 2, content was modified further to include a 
greater emphasis on ways to notice the good 
which do not involve physical contact. 

Based on responses to the Likert items in 
Figures 3 and 4 both caregivers and health care 
professionals agreed that the content was written 
at a level that was easy to understand. Participants 
also agreed that the tryout exercises and the audio 
and video content helped to understand the skills.   
 

DISCUSSION 
 
Current Study 
This usability study identified important issues in 
user performance and acceptability of the site, as 

well as with the content itself. Modifications were 
made to correct the issues as appropriate. 
Conducting the study while the program was 
being developed allowed the content and website 
to be modified at low cost. Conducting usability 
testing online enabled recruitment from a wide 
geographical area, which included six provinces 
and two territories. Testing the intervention online 
also provided a real world testing environment, 
which allowed for evaluation across a variety of 
computer environments and Internet speeds. The 
online usability session reduced the time 
commitment for participants, allowing them to 
complete the study from a location convenient for 
them and at a time which suited their schedule.  

In general, the caregivers and health care 
professionals identified similar issues throughout 
the study. However, the caregivers in this study 
were more likely to find the content simplistic, 
while several health care professionals were 
concerned the content was overly complex. This 
difference may result from the fact that all 
caregivers who participated had some education 
beyond high school, were older and possibly more 
involved in similar interventions. Additionally, 
participants reviewed only the first 4 of 11 
sessions, which likely contained the most basic 
content. This feedback does suggest that some 
caregivers may be more likely to benefit from the 
program, while others, requiring more assistance 
and support may not find it meets their needs. 
However, highly educated caregivers who have 
already received similar training, may find some 
of the information redundant. In order to address 
the varying needs and abilities of caregivers, the 
intervention is customized for each family. For 
instance, the introduction to FASD offers two 
streams of information, one for caregivers who 
indicate they already have a strong knowledge of 
FASD, and one for those with a more basic 
understanding. The coach also plays an integral 
role in adapting the program to the needs of each 
family. The coach can assist caregivers who 
require more support in order to understand the 
content, and also focus caregivers with more 
advanced knowledge on the content which will 
benefit them the most. 
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Limitations 
The study has several limitations. Our sample 
contained little heterogeneity, only one participant 
was male, only one participant was the birth 
parent of a child with FASD, all participants had 
some education beyond high school and all were 
over the age of 35. The study also excluded those 
who did not have access to Internet and telephone. 
In addition, interview data was not transcribed and 
formal content analysis was not conducted. The 
study did not reach the desired sample size of five 
participants in each sample and cycle, with only 
four caregivers and four health care professionals 
in cycle 2. Study participants reviewed content 
from session 1 to 4 only. However, content is 
delivered using the same interface in all sessions 
and is also written in the same format and style. 
The usability testing did not include the coaching 
interaction and instruction in advance of the users 
accessing and completing content, as will be the 
case when intervention is delivered. The coaching 
assistance may help users to understand the 
website and testing the website without coaching 
assistance helped ensure the website is as easy to 
use as possible.  
 
Future Direction 
Following completion of the usability study, the 
Strongest Families FASD program is now being 
evaluated in a two-arm randomized controlled 
trial (trial registration #NCT02210455) comparing 
groups assigned to receive either the Strongest 
Families FASD program (intervention group) or a 
static resource webpage (control group). Using a 
subset of participants in the trial intervention 
group, we are first evaluating the feasibility of the 
program, defined as user satisfaction, perception 
of burden, perceived utility, and levels of 
compliance with the program. Following this, 
using a sample of 200 caregivers of children with 
FASD aged four to twelve years we will evaluate 
the effectiveness of Strongest Families FASD in 
reducing externalizing and internalizing problems 
in children with FASD, and reducing parental 
distress in the intervention group compared to the 
control group. For additional information on the 
trial design, see the published study protocol.38 
 

CONCLUSION 
 
This study was designed as a feasible, cost 
effective method for improving the usability of 
the Strongest Families FASD intervention before 
conducting a randomized controlled trial.  

The usability study provided valuable 
feedback which improved the website interface 
acceptability, learnability and efficiency, as well 
as the acceptability of the content.  
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