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Abstract
The use of mobile health applications has surged in
numbers since the advent of smart phones a decade ago.
Yet, many mobile applications suffer from low
engagement due to poor application design. This could
be partially due to the primary users of an eHealth
applications being time poor and inaccessible to
software developers due to their complex health needs.
This study investigated the needs of a complex cohort to
establish how an eHealth application could provide
support. This investigation used social media to reach
the cohort ‘where they were’, without needing to
undertake traditional software requirement extraction.
The study demonstrated that social media can be used
as an effective research tool, not only as a data
collection tool to gain insight for a possible mobile
application prototype development, but it has
demonstrated that social media is a feasible
participation tool of User Centred Design (UCD)
engagement.

1. Introduction
Software produced without due attention to its
users’ needs is doomed to fail. Engaging users within
the design process is key to their successful adoption of
the system, and adherence with the processes of the
system [1, 2]. User-Centred Design (UCD) [3]
methodologies have grown in popularity for their ability
to enable users needs to be met within systems that are
built to meet their needs. However, UCD requires a deep
understanding of who will be using the system
embedded into all stages of a systems development
lifecycle [4]. These efforts require access to users,
interaction on design elements, and multidisciplinary
teams, which results on an increased overhead on the
design process and is often overlooked. In some
contexts, including the one examined in this paper, users
are largely inaccessible to designers, resulting in
undertaking a UCD based design methodology
extremely challenging.
There is a myriad of examples that exhibit the
failure to adhere to these UCD design principles, and the
impact that this lack of adherence has on the effective
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adoption of technology systems, and compliance with
the tasks required within those systems [5]. Despite this
history, we still see a lack of UCD focus in the design of
systems of such vital importance as those that seek to
improve educational, health, and even environmental
outcomes. One example domain where we see a lack of
adoption and adherence of developed technical systems
is that of mHealth systems.
The usefulness of Information Technology to
provide individualised care has long been suggested [6],
and the number of applications being produced reflects
a market response to this opportunity. In 2017 it was
reported that there were approximately 325,000
mHealth apps [7] and it has been estimated the market
will grow to a value of 150 billion USD in 2026 [8].
The potential of mHealth to enable users to gain access
to knowledge and tools to enable better health outcomes
without needing a medical practitioner present is seen as
a simple solution to an important problem. However, the
efficacy of these interventions has been shown to be
limited, as described by Marcolino et al [9] who
conducted a systematic review of 371 studies and nearly
80,000 patients. This review reported that while some
technical systems were shown to be having positive
improvement in asthma patients, attendance rates, and
increased smoking abstinence rates, a large range of less
successful outcomes were also being reported.
In investigating the lack of successful outcomes of
such a vast range of mHealth technical solutions, many
researchers have sought to understand this phenomenon
[10-12], and have learnt that this lack of adoption and
adherence is not due to a lack of demand for such
solutions, but because the applications had not been
designed according to the needs of users. These include
a general failure of published studies of mHealth
solutions to report any design approaches or usability
evaluations used in the creation of their IT interventions
[12], and those that do report on design indicate a heavy
reliance on the insights gained from clinicians, rather
than users [13, 14].
Both Baker et al [13] and Torus et al [14] proposed
a range of solutions to improve intervention outcomes,
both of which highlighted the need to be more user
focused when creating an intervention. However,
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developing health interventions within an IT usercentered design framework is not a simple task, adding
additional time and costs to the development and
requiring access to the users of the intervention. Given
that many potential users of an mHealth intervention
may be inaccessible - either due to the stresses of their
medical condition, restriction of access through health
care providers, their time availability, or their physical
remoteness – a solution to gaining their insight needs to
be developed. If we are able to access traditionally
unavailable users of potential mHealth solutions, then
designers will be able to better understand the context of
the potential solution and develop a more
comprehensive set of user requirements than those that
can be hypothesised by clinicians, however wellinformed these clinicians may be. With a better
understanding of user requirements, solution designers
have better tools to build appropriate functionality to
support the perceived usefulness of the solution, as well
as appropriate interface design to support perceived ease
of use – two elements that the Technology Acceptance
Model [15, 16] suggest are core to achieving adoption
of a technical solution.
This paper describes one approach to sourcing
requirements from traditionally unavailable users –
social media systems. In the following sections of the
paper we describe a case example of the need to
understand the context of users as the first step in the
development of an mHealth application to support
carers of children with autism, and how reviewing social
media posts has provided interesting insights towards
developing a contextual understanding and gathering
requirements from users that are not traditionally
accessible given the high demands of fulfilling their
carer role.

2. mHealth for Carers of Children with
Autism
Autism Spectrum Disorder (ASD) describes a
group of neuro-developmental disabilities which cover
a wide range of symptoms and has an estimated
prevalence that has increased dramatically across the
globe over the past two decades [17]. In Australia,
according to the Australian Bureau of Statistics there are
205,200 Australian with ASD (106,600 are aged 5 to 20
years), as compared to 64,400 in 2009 [18, 19]. The
substantial increased in ASD prevalence has created a
direct impact on the demand and expectations for
professional clinical services and non-professional
caregiver's support [20].
One of the society’s greatest assets is the many
family members who provide care to ill or disabled
family members. The National Alliance for caregiving
found that the vast majority of healthcare is provided by

the families, and not the healthcare professionals [21].
There has been three decades of research focusing on
caregivers in general [22], noting that informal
caregiving represents a considerable economic saving
for society though often at a cost for caregivers [22].
Caregiving is associated with various negative
outcomes including diminished physical and
psychological health, lessened capacity to attend to their
own health needs, and restricted ability to participate in
social and economic activities [23-26]. Carer burden is
a multifactorial construct that encompasses physical,
psychological, emotional, social, and financial impact
of the caregiving role, as well as carers’ perceptions of
their coping. Carer burden is generally higher when
caregivers have pre-existing poor health and fewer
economic resources [27].
The high level of stress, depression, anxiety,
disruptive sleep and fatigue, that the parents of ASD
children report, are caused by the extensive challenges
they face as the primary caregiver including inadequate
level of support, the child’s challenging behaviour
problems, public misconception of the condition,
exhaustion, a lack of coping strategies, and the quality
of information sources to support for their needs.
In this instance, mHealth support tools appear to
offer opportunities to assist the needs of this carer group,
however, a review of mobile applications or internetbased support tools for these carers during 2018 Lim
[28] uncovered only four examples focused towards the
needs of this carer group. The functionality included in
these four tools was assessed by Lim, who concluded
that these tools included a diverse set of functions
ranging from peer support to experience sharing, yet the
only feature common across all four support tools was
educational information on the condition. Furthermore,
these tools had been downloaded by only a very small
proportion of carers (with only 10,000+ downloads for
one of the tools, and the others with less than 5000+
downloads). Analysis across these apps also indicated
that these had been developed primarily by nonprofessional caregivers who were trying to fill a gap and
support their own community. None of the tools had
been developed with the insight provided by technical
designers with a focus towards usefulness and usability.
A need remains therefore to explore the needs of
this carers group in more detail, and to build this
knowledge into mHealth tools to support this cohort.
The challenge however exists of how to learn about the
needs of this carers group when they are time-poor,
under emotional pressure, and can be located across a
large geographic area. This knowledge can then inform
whether an mHealth app is suitable, and if so, what
features it needs to fill a support gap for the cohort.
The approach taken by the authorship team was to go to
where the carers were - that is, to review the social
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media posts of carers with children with ASD.
Researchers are beginning to exploit social media
platforms as a research tool where a rich source of
publicly available online data, such as user’s
behavioural patterns, expression of thoughts, likes,
sentiments, and preferences, can be gathered and studied
[29]. Social media provides an accessible online
platform where users, including caregivers, can create
and publicly share real time user-generated content
while interacting with other users, and so these posts can
be analysed as a source to discover: the challenges that
a non-professional caregiver faces while caring for child
with ASD; and the support needed by non-professional
caregivers of a child with ASD.

3. Developing user requirements though
social media platforms
Social networks have become extremely popular in
the last decade. They are not simply a place for users to
communicate with friends and family, but to also
discover information. This research is aiming to reach a
target cohort who are time poor but face a complex set
of needs. This paper describes a process of requirements
elicitation from social media posts to then inform the
creation of eHealth-based interventions to serve the
cohort.
The concept of using Social Networks to undertake
requirements elicitation is not new [30-32] with the
platforms being used for this shortly after their creation.
However, this is commonly a way of reaching out
directly to users and asking them for input. The method
involves formally eliciting their input, to describe the
needs that they have. Such a process, while active in
nature, requires time from the target group to
participate. The requirement of time can result in low
engagement from the target users, with some individuals
being overrepresented unless done gradually over time
[33].
The work presented in this paper takes a more
passive approach, to gather requirements through
observation rather than explicitly elicit them. This
enables the target cohort to be reached without taking up
their time, of which they don’t typically have an excess
of. The aim here is being able to ‘reach the unreachable’.
To support those most in need of support. The work was
undertaken with approval of the Human Research Ethics
Committee (Tasmania) network (H0017201).

3.1. The extent of usage of social media
platforms by the target cohort
A 2017 report into social media usage found that
84% of Australians access the Internet daily and 79% of

these Internet users use social networking sites, with
94% of social networkers using Facebook, 46% using
Instagram, and 32% using Twitter [34]. The simple
design and high accessibility of social media platforms
is the key factor that in their use which is transforming
how people access, receive and share information about
health and health care [35], including personal
experience [36].
Research has found that people are engaging with
health-related social media groups, such as special
interest Facebook groups, to learn and share healthcare
knowledge [37]. It was further noted that this includes
mothers of children with specific health conditions were
highly engaged in special interest groups to seek
information and peer support from other parents with
similar experience on how to cope with a specific health
problem [38].
Studies have demonstrated that most individuals
are seeking peer support in managing their own health
condition or parenting role [39]. The accessibility of
social media platforms has therefore, allowed
individuals to receive emotional support and learn from
shared experience [40]. Research has further shown that
due to the challenging behaviour of an ASD child and
the lack of social support, caregivers are utilising fewer
and fewer face-to-face support services and have begun
to turn to social media platforms that do not require
physical presence to seek support [41-43].
In 2018, the authors surveyed a small group of
carers with children with ASD (n=40) who responded
very strongly to the statement “I use social media (i.e.
Facebook, Twitter, Instagram)”. 70% of respondents
said that they used it all the time, with none of the
respondents saying that they never used one of the
platforms. This response, in conjunction with prior work
by others [44] surveying using social media platforms
as a data gathering tool then motivated this authorship
team to review these platforms as a mechanism of
understanding carer’s current support needs.

Use of Social Media
All the Time

70

Frequently

22.5

Sometimes

7.5

Never

0
0

20

40

60

80

100

Figure 1: ASD Carer's responses to Use of Social Media
Platforms
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Figure 2. Data collection and analysis procedures

3.2. Procedure for collecting and analysing
social posts
In order to capture the highest possible rate of
social media posts from carers, Autism Awareness
Month [45] was selected as the core data collection
period, in which posts from the three largest social
media platforms – Facebook, Twitter, Instagram were
collected and analysed (Figure 2).
Facebook was selected as it boasts 2.45 billion
users worldwide and provides users with opportunities
to write freeform on their personal pages or to
community pages relevant to their interests [46]. Given
that the authorship team was acutely interested in
learning about the challenges and needs of the carer
group, these self-expression posts and community
discussions would provide vital insight.
Facebook data was collected on a twice daily (8 am
and 8pm), by visiting several public Autism support
groups on Facebook (Figure 2). The top three 3 posts
were collected based on the greatest number of
interactions (number of ‘comments’ and ‘likes’). A total
of 347 posts were recorded during Autism Awareness
Month. As the data collected from Facebook group and
questionnaires was verbatim, a three-phase coding
system, informed by Grounded Theory [47, 48] was
employed to analyse this data.
1. Open coding assigns contextual labels to data
‘chunks’ by segmenting data into meaningful
expressions and describing them in single words or
short sequence of words.
2. Axial coding relates codes (categories and
concepts) to each other, via a combination of
inductive and deductive thinking.
3. Selective coding is where previously identified
discrete concepts and categories are further defined,
developed, and refined and then brought together to
tell a larger story.

Guided by a bottom-up grounded theory approach
[47-50] our analysis of the Facebook posts was
undertaken as described (through a brief example) in
Figure 3.
Firstly, each post was extracted directly from
Facebook. The first post shown in Figure 3 and
represented in the first column of the figure was posted
on Facebook within the publicly accessible group
named ‘Autism Parent Support & Discussion Group’ on
the 19th March 2018 by a male parent. This post was
reviewed, and open codes were assigned to this post to
open the data to researcher-interpreted labels of
meaning. For example, the raw post data ‘I'm tired. I put
on a facade because I need to. Someone has to be the
strong one…” was interpreted as: exhaustion, needing to
hide real emotions, and need to be reassuring. The
sentence “I'm sorry . Just having a bad day and needed
to vent” has been assigned codes of meaning such as:
apologetic for failing, need emotion support from
community, and explaining emotions as ‘a bad day’.
These open codes provide a starting point to
understanding the data being reviewed from a more
abstracted perspective.
Secondly, connections between the open codes were
identified in a process known as axial coding (shown in
the third column of the figure). Open codes are grouped
together under a meaningful umbrella term that draws
connections between them. For example, the open
codes of: needing to hide real emotions, can’t be
themselves, and not emotionally ok, have all been
grouped together as examples of the poster’s selfreported perception of their inability to cope, as well as
their exhaustion and their feelings of being
overwhelmed.
In our fourth post shown in Figure, we repeat this
process. For example, the post by a female parent to the
Facebook group ‘ASD Matters’ on 23 March 2018
consists of the text “he has amazed us so much. His
report from his teacher makes my heart sing and I never
in a million years would have thought he would ever be
able to attend reward days BUT he can & he is” has
been assigned the open codes of: sharing of joy, and
child’s progression. Furthermore, the statement that
“we are very lucky to have an amazing teacher with
some understanding & awareness of Autism and can see
the triggers. The whole school have been very excepting
& helpful” has been assigned open codes of compliment
and conformation of school, and autism knowledge”. In
turn these four open codes have been abstracted as
examples of: joy, scenario description, and positive
achievement.
These two stages of open and axial coding were
applied across all 350 Facebook posts. Following this,
the axial codes across all posts were analysed and
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Figure 3. Data collection and analysis procedures

further grouped into categories that thematically
encapsulated their meaning to explain the needs
expressed by carers of children with autism. A brief
example of this final step is shown in the final column
of Figure 3 in which the axial codes from the four
example posts are thematically grouped as examples of
either a poster’s: expression of emotions, their
information seeking, or their need to share their
experiences.
This approach applied to our Facebook data set
resulted in the identification of a core set of carer needs
and carer challenges described in Figure 4 (next page).
Twitter reports 330 million users and allows for the
posting of short-form free text expressions, as well as
allows the linking of conversations amongst users [51].
Given we were interested in learning from the
community of the carer cohort, we were especially
interested in observing the conversations and
discussions held between members of this community.
Similarly, Instagram has 1 billion users worldwide and
allows users to post visual images and short videos to
their followers, with a short self-expression text element
to describe the image [52]. Again, a carers selfexpression was of interest to this study.
Both Twitter and Instagram posts were collected,
again, during Autism Awareness Month in 2018. A
series of accounts on both platforms were ‘followed’
that provided information and support to autism
sufferers or carers of people with autism. Posts were
extracted via a simple script making call to the
application programming interface on both platforms. A
total of 39,347 posts were collected on Twitter, and
1965 on Instagram. Given that this data was in shortform only, often as only a few words rather than full
sentences, data was not subjected to the same thematic
analysis as the Facebook data, but rather a more
simplified categorisation process: that removed words
with no specific meaning or stop-words; grouping words
with same expression/meaning; categorising word
groups; and developing abstract themes from word
groups. The outcome of these analyses is represented in
Figure 4 (next page).

4. Results of the social media posts of
carers of children with ASD, during autism
awareness week
The application of the grounded-theory threephase coding method to the 347 Facebook posts
identified three thematic areas that the carers of Carers
of Children with ASD were posting about during
Autism Awareness Week 2018. As can be seen in Figure
4, our carer cohort was posting to express a range of
emotions regarding their carer role; to seek information;

and to share their own experiences or learn about those
of other carers in their community. Facebook posts and
discussions provided the broadest range of conversation
topics, perhaps due to the longer free-form text options,
and established groups dedicated to the community of
carers with children with ASD. Specifically, via
Facebook, carers were expressing positive emotions
such as Joy, but a much stronger expression of negative
emotions such as Exhaustion, Frustration, Loneliness,
and Sadness through their posts. They were using
Facebook to seek information from other carers on
understanding the diagnosis of the child under their care,
education
options,
understanding
challenging
behaviours, and where to seek social support and
connectedness. They also used Facebook to share their
own experiences of being in a carer role – describing
their personal situations, or a specific scenario, or
seeking to share a positive achievement.
Twitter posts similarly ran across these three
themes, but the posts were more focused towards the
expression of emotions, than information seeking and
experience sharing. As Twitter posts are short-140character expressions, many of these posts were targeted
towards expressing a specific negative emotion such as
Anxiety, Stress, Depression, Sorrow and Worry,
although positive expressions of Love, Hope, and Joy
were also recorded. Twitter was a source of seeking
information on social support, education options,
financial matters related to their carer’s role, and
understanding the diagnosis of the child under their care,
however to a lesser extent than Facebook.
Instagram posts again were targeted towards
expressing emotions, similar in nature to those posted
on both Facebook and Twitter, and towards using the
platform to describe their own personal circumstance.

5. Discussion and Limitations
These findings identify the challenges expressed
by carers of children with ASD, in their own words. No
contact with actual carers was required to gain this
insight, and yet we have a solid foundation to begin
understanding what mHealth designers need to be aware
of in order to build tools that are perceived as useful to
this career group. Specifically, this analysis provides
insight that mHealth tools must include the following:
• Features to support an expression of emotion;
• Features to support the sharing of experiences;
• Features to support the development of social
connectedness; and
• Features to support the provision of information
(financial, medical, social, educational, and
emotional)
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Figure 4. Summary of Categorised Results of Facebook, Twitter, and Instagram Posts.

User Needs from Social Media Posts
Features to support an expression of emotion;
Features to support the sharing or experiences;
Features to support the development of social
connectedness; and
Features to support the provision of information
(Financial, medical, social, educational, and
emotional)

User Needs from Online Survey

A platform to connect with other carers
•
•

Information about ASD;
Information about planning for the future; Advice
on relaxation techniques;
• Information about how to regulate one’s own
emotions and thoughts;
• Information about how to care better for yourself.
• Information about managing difficult behaviours.
Table 1. Comparison of needs between Social Media analysis and online survey.
While the use of social media posts certainly
appears to be a good opportunity to develop a set of
user needs to commence the design of mHealth tools
from this study alone, we must compare our insights
to those collected by more traditional approaches to
validate our approach.
In 2018 the authors sought to engage carers of
children with ASD through an online survey to
determine the challenges of carers of children with
ASD, and their perceived usefulness of mHealth tools
to support their needs. Sadly, only received 40 full
responses to their survey, perhaps reflective of the
time-poor characteristic of carers as already identified
earlier in this paper. Descriptive statistical analysis of
these respondents indicated that they were: nearly
always or quite frequently stressed (69%), providing
caring services across morning, afternoons, and
evenings (79%), and they were only partially or not at
all satisfied with the support services currently
available to them (82%). These carers expressed
interest in using an mHealth tool to support their needs
“Immediately after I learned of it” (28%) or “Once I
see some benefit to me using it” (59%). When
specifically asked what functions should be included
in the design of a mHealth tool to support their needs,
[28] reports they identified the following:
• Information about ASD;
• Information about managing difficult
behaviours;
• A platform to connect with other carers;
• Information about planning for the future
• Advice on relaxation techniques;
• Information about how to regulate one’s own
emotions and thoughts;
• Information about how to care better for
yourself.
These user needs can be compared to those
achieved through the analysis of social media posts
(Table 1), and we can see that while both sources of

data collection identified a need for better information
provision, our analysis of the carers’ use of social
media tools provides deeper insight into the need to
include features to support emotional expression, and
the sharing of personal experiences.
This comparison has allowed us to see that while
full interaction with a user cohort is naturally the best
way to elicit user requirements, in a population that is
time-poor and emotionally distressed the analysis of
social media posts provides useful insights in the
absence of these users, and provides deeper insights
towards user needs than that which can be obtained by
surveys alone. This broad comparison is highly
transferable to other contexts in which access to a
target cohort is limited. Interviews to ascertain needs
or requirements are time intensive and therefore
limited. Survey participation has its own challenges
and recruiting participants who are known to be time
poor then reflects in the response rate, and therefore
the applicability of the outcomes. Social media’s high
accessibility across a broad range of contexts and
interest groups translates to it being a useful tool in
requirements analysis in many areas, and not just
autism or eHealth.
It is important to acknowledge the inherent bias
in assuming an mHealth tool is needed by this or any
other hard to reach cohort however the intent of this
paper is to explore if the use of social media could
result in meaning insights from hard to reach target
users. The discussion of if the perceived need fits the
cohort is a subject for another paper.
One limitation of this current study is that the data
was gathered from publicly accessible groups. We
acknowledge that carers may also subscribe to private
groups where a different set of concerns are discussed
in a more private environment and these privately
disclosed concerns may differ from those able to be
collected publicly. There is therefore potential that the
use of social media to elicit system requirements may
still not capture a full set of needs, yet our study has
shown that there is indeed improvement in our insights
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when we engage with publicly available posts, rather
than rely on traditional population data collection
methods such as surveys, and that such attempts to
better understand the needs of vulnerable and
unreachable groups is worthy of being undertaken.
A further limitation of the study was that the
observation of the cohort was undertaken during a
limited time frame of 4 weeks. This is a small snapshot
within their annual routine and may not fully capture
the variation that occurs through a year with school
terms and holiday time. Additionally, as the
observations were limited to public Australian social
media posts, and over the short time frame, this limited
the observation to only 347 Facebook posts, which is
a smaller dataset than that collected for Twitter or
Instagram. A longer observation window could have
enabled more insights to be gained from a larger
dataset.

6. Conclusion
User-Centered Design (UCD) is the best practice
framework that is commonly adopted in production of
products, including software, to ensure the resulting
output is of high usability and that it addresses users’
needs. However, when the target users are hard to
reach within a traditional development cycle, this will
result in the design occurring without the needed
stakeholder input. As a result, we see many
applications, and specifically mobile health
applications where UCD is absent.
This paper has presented a study where social
media was used to ascertain the unmet needs for a
cohort of users who would be traditionally hard to
reach. Time pressures due to being in a caring role to
a minor with a serious medical condition results not
only in a stressful living environment, but also,
understandably, little time to participate in the design
process for software. This cohort was used as a pilot
case to explore what the need are of a complex cohort,
to see whether a less invasive requirements analysis
could be undertaken. The outcomes were compared
favourably to those which were also collected through
a more traditional approach.
Social media and mobile health applications are
not a trend, but a common accepted part of modern IT
usage. This study has shown social media platforms
can be leveraged to improve the quality of mobile
health applications and the support that they provide.
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