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Abstract
Background: Stress and stress-related disorders have risen throughout the years and negatively impacted
individual, organisational and societal levels. Digital stress management interventions are considered
promising additions to the spectrum of programs companies use to support the mental wellbeing of their
employees. However, a series of constraints are identi�ed that hinder the potential bene�ts of such
interventions. These constraints include lack of user engagement, lack of personalization, poor
adherence, and high attrition. Thus, to increase the likelihood of success of implementing ICT supported
stress management interventions it is essential to understand the user requirements.                                 

Methods: With the participation of 22 software employees in three focus groups in Sri Lanka, the current
study further explores the user needs and design requirements of a digital stress management
intervention. Thematic analysis was used to analyse the collected data.   

Results: The analysis of the focus groups’ discussions provided a deeper understanding of the user
needs. Three major themes and twelve subthemes emerged. The main themes were 1. provision for self-
help: individual space, 2. provision for social support: collaborative space and 3. general design
considerations for achieving success. Overall, participants preferred to use web and mobile as their
preferred platforms. Participants emphasized the importance of incorporating content that is familiar to
them and keeping the intervention simple and user friendly. While appreciating the provision for individual
activities female participants highlighted the importance of having the support of peers to manage their
stressful situations. 

Conclusions: The �ndings of the study directed to the implementation of a few design considerations to
govern the artefact design and development process. Such design considerations covered the aspects of
modality and focus of the intervention, rendering personalised experience, provision for active and
passive content generation, social connectedness, and gami�cation.

1. Background
The mental health concerns risen and remained on the surface is a signi�cant healthcare challenge in the
21st century. A recent survey[1] published by Headspace covering over 5000 employees from the US, UK,
Australia, Germany and France also reported a similar situation. They reported that the number of cases
reported from individuals and employers regarding work-stress conditions has increased and highlighted
this as warning signs regarding an individual’s wellbeing and the company’s bottom line. Moreover,
ReMark’s eighth annual Global Consumer Study (GCS)[2] reported on consumer trends globally on
various topics, including COVID-19, and it estimated that 792 million individuals have been living with a
mental health disorder for the past two years. The report indicated that top concerns are associated with
work issues followed by �nancial and family or relationship issues. A high-stress level can cause adverse
cognitive di�culties (e.g., concentration problems, poor judgment, constant nervousness) behavioural
issues. (e.g. poor eating habits, sleeping disorder, use of drugs and alcohol), emotional problems (e.g.
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short temper, depression, impatience, restlessness) and physical problems (e.g. heart problems, blood
pressure, back and neck pains, nausea, anxiety)[3]. Studies exploring the impact of work-related stress on
organisational outcomes have discovered forms of stress behaviour affecting competitiveness,
productivity, and public image[4]. For example, besides the impact on workers’ physical wellbeing, work-
related stress can result in increased absenteeism and presenteeism, reduced commitment, motivation,
higher rate of staff turnover and intention to quit[4]. The GCS report highlighted how individuals are
seeking emotional and psychological support. They reported consumers preference in the following order:
talking to friends and family (50%), meditation and breathing exercises (40.7%), in-person cognitive
behavioural therapy (28.1%), mental health apps (23.3%) and online counselling (23%). The report also
highlighted the importance of providing access to care that provides individuals with a safe and e�cient
space to talk with peers and professionals who are compassionate, ready to listen and provide support.
The growing number of digital interventions offers promising ways to deliver programs for different types
of employees conveniently and e�ciently[5–8]. Thus, it is worthwhile to investigate the potential of
digital technologies to deliver mental health interventions.

1.1 Digital Health Interventions
Digital Health Interventions play a major role in contemporary health care delivery. Research evidence the
role digital interventions can play in delivering support and care conveniently to larger audiences
regardless of their geographical location. The digital health interventions may vary based on the focus on
a particular facet or facet of mental health. Generally, there are three key areas of intervention;1. Online
self-help: provides access to information, resources and tools to help cope with mental health conditions,
2. E-therapy: programs that use a device connected to the internet to deliver interactive interventions via
an e-therapist, and 3. Blended Care: Combination of face-to-face treatment with online sessions[9]. The
digital intervention may deliver using different modalities, including mobile devices, computers, the
internet, wearable devices, etc[10, 11]. Studies show that digital mental health interventions delivered via
web and mobile technologies have consistently demonstrated effectiveness in more than 100
randomised controlled trials over two decades[12]. With the advancements in tools and technologies,
digital interventions have expanded their range of intervention mechanisms. There is a growing trend
toward using emerging technologies like, Extended Reality, Social Networking, Wearables, Chatbots within
the interventions[13]. Digital health interventions provide great deals of potential for its users. Some
advantages include convenient access to resources, provision for the innovative and constant support,
support for multiple engagements and communication methods, lower cost and consistency of the
intervention[9, 11].

Despite the advantages embedded in digital health interventions, there are challenges attached to digital
mental health interventions. These include the di�culty of selecting the right solution for an individual,
assuring privacy of data, governance of application as there are no industry-wide standards to regulate
digital mental health interventions, etc[9]. Moreover, poor adherence, lack of engagement, high attrition,
and lack of personalisation hinder such interventions’ potential bene�ts[14]. Thus, careful identi�cation
and analysis of user needs and a collaborative effort of a multidisciplinary team during the design and
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development of the intervention are considered essential[15]. World Health Organization’s Healthy
Workplaces Framework[16] also emphasised aspects in designing work-related stress management
interventions (SMIs). These guidelines suggest that the intervention content should be based on sound
scienti�c theory, identify potential psychosocial risks to employee wellbeing, tailor the intervention
components and tools to the particular occupational sector and organisation, and be implemented
systematically with straightforward strategies. Thus, it is necessary to identify the actual user preferences
of the intervention to design and develop an intervention valued by the target audience.

1.2 User Needs: Quantitative and Qualitative Data
Customer input and involvement are considered vital aspects in the current design process of digital
health interventions[17, 18]. Different techniques are used to collect quantitative and qualitative data
during different product life cycle stages. Accordingly, user input is collected mainly via qualitative
approaches during the pre-development stage as no working product or implementation is available[18].
Techniques such as customer surveys, interviews and observation are typically used in this stage to
understand customer perceptions of new products or functionality[18]. Qualitative data gathering
techniques require active participation from users. They capture data from a limited sample; however,
these techniques have the ability to capture detailed and in-depth textual descriptions of how individuals
perceive speci�c situations[19]. On the other hand, using a quantitative approach enables a larger volume
of requirements to be collected from a broader target group to support the design and development[18].
However, qualitative and quantitative approaches are suggested to complement each other to better
understand user preferences and design requirements[18]. Where quantitative approaches support
reaching a broader understanding of the subject matter, qualitative methods would provide the avenues
to grasp a deeper understanding. Data collection methods like focus group discussions provide an
opportunity to reach a wider audience embracing a deep discussion with the participants in an interactive
manner[20].

A focus group is considered a “form of data collection whereby the researcher convenes a small group of
people with similar attributes, experiences, or “focus” and leads the group in a nondirective manner”[21].
One obvious advantage of focus group discussion compared to interviewing individuals is the e�ciency,
where a focus group allows the researcher to speak with several people simultaneously[21, 22]. Focus
group discussion is also recognised as a “cost-effective” and “promising alternative” in participatory
research, offering a platform to collect differing views. Though this method is extensively used in the
different domains, few empirical studies exist to guide researchers in determining the number of focus
groups and the number of participants required[23]. One commonly cited guideline is that focus group
research requires at least two groups for each de�ning demographic characteristic[23]. However, a
comprehensive analysis of 40 focus group-based studies revealed that three focus groups were enough
to identify the most prevalent themes within the data set[23]. Another essential aspect to consider is the
number of respondents to be invited for the discussion. Although it is generally accepted that between six
and eight participants are su�cient, other studies have reported as few as four and as many as �fteen
participants[21].
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2. Background: Sri Lankan Software Industry
The current study carries two-fold aim; �rst, it focuses on deepening the understanding of user needs
gathered during an early phase of the research process when a survey was conducted, answered by 408
software employees in Sri Lanka. Secondly, it targets to collect design requirements of digital stress
management intervention appreciated by the software employees. The proposed study could extend the
previous study, which used a quantitative approach to gather digital stress interventions user needs. Both
the studies were based in Sri Lanka, and the target audience consisted of software employees working in
software companies located in the Colombo district.

Sri Lanka is a multi-cultural and multi-ethnic country lying southeast of India, with a 21.54 million
population as of November 2021. Recent statistics at the Mental Health Unit of Sri Lanka’s Health
Ministry mirror the global stress conditions; the statistics show that one in �ve public sector employees
suffers from stress, which has become a real issue that needs to be addressed at the workplace[24].
Though the stress-related problems at the workplace remains a serious challenge within society, general
uptake of treatment is considerably at a low rate[25]. This situation may have been caused by the stigma
related to mental health, lack of awareness, insu�cient resources, and unaffordability for consultations
and treatment[26]. Due to the scarcity of mental healthcare human resources within the country, there has
been particular interest in introducing innovations to deal with the situation[27]. However, a recent report
compiled on the mental health campaign and advocacy in Sri Lanka highlighted that regardless of the
country’s high digital literacy level, the involvement of technology in mental health aspects is low[25].

Sri Lankan software industry is considered the fourth largest export revenue segment within the
economy[28]. According to the recent statistics[28], the Sri Lanka Association of Software and Services
Company (SLASSCOM) the apex body of Sri Lankan software and service companies) marked 600 + ICT
companies within the country with an 88,051 IT workforce 2021. Among them, nearly 60% are involved in
software engineering (39%), quality assurance (15%), and business analysis (6%) domains. The industry
is mainly male dominant with 34% of female participation. Findings of the previous study revealed that
the majority of software employees were with a moderate level of stress. They perceived work stressors
and role stressors as common causes of stress. The most frequently used coping strategy was to seek
social support, followed by digital activities and sports and physical exercises. The male and female
design preferences varied to a greater extent but only slightly varied based on their job category. The
study �ndings also indicated software employee preferences on the platform, functional and non-
functional requirements, support and guidance.

Thus, the current study focused on enriching the �ndings from the previous study (the survey) using
multiple focus group discussions. Such a combination of quantitative and qualitative approaches could
strengthen the pre-development stage requirement gathering adding su�cient depth and breadth to the
user needs[18].

3. Methods
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In order to attain the stated aims, the study involved an exploratory and qualitative approach. A multiple
focus group approach was used as the data collection method. An online form (see Additional �le 1) was
created using the Stockholm University survey tool to recruit participants for the stud. Several channels
were utilised to disseminate the form link, including publishing in social media platforms or groups for Sri
Lankan software employees and direct emailing to software companies. The participant recruitment form
was available for three weeks until 25 responses were collected. At the recruitment stage, consent to
participation was collected online using the same form.

With the prevailing Covid-19 situation in the country, the focus group discussions were planned to be
conducted online via the Zoom platform. The preferred date and time were selected based on the
participants’ availability captured through the form. Initially, an email invitation was sent to all the
respondents specifying the proposed date and time for the discussion. Out of 25 participants, 23
con�rmed their availability. Reminder emails and the link to the meeting were sent three days and one day
prior to the meeting. However, one previously agreed participant did not join the session due to o�cial
commitments.

3.1 Formation of Focus Groups
The rationale for forming focus groups was based on the insights received from the previous study of
408 software employees who participated in the survey (see Additional �le 2). The previous study
�ndings revealed gender-wise statistically signi�cant differences in user preference for intervention
features, support mechanisms and non-functional requirements. Males preferred physical exercises,
conversations, and gaming components over females. The female group mean scores were high in
support seeking mechanisms, where females preferred to seek support from peers and counsellors over
their counter group. Thus, gender was considered the primary attribute when establishing the focus
groups and one focus group was dedicated to female participants. Next, the job category was also
considered important during the participant allocation in each focus group. Age, years of experience and
size of the company were not prioritised during the group formation, but the distribution was considered
to re�ect the composition of the software industry. Accordingly, three focus groups were created as
follows (see Table 1).
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Table 1
Demographics of Focus Group Participants

Focus Group ID Participant
ID

Gender Age
Range

Job
Category*

Years of
Experience

Group 01

(Female Participants Only)

G1_1 Female 35–39 PM 9

G1_2 Female 25–29 SE 4

G1_3 Female 25–29 SE 2

G1_4 Female 40–44 QA 15

G1_5 Female 25–29 SUP 3

G1_6 Female 25–29 QA 5

Group 02

(Male Participants Only)

G2_1 Male 25–29 SE 7

G2_2 Male 35–39 QA 9

G2_3 Male 40–44 PM 16

G2_4 Male 30–34 SUP 6

G2_5 Male 35–39 SE 11

G2_6 Male 30–34 SE 7

G2_7 Male 30–34 PM 8

G2_8 Male 25–29 UI/UX 5

Group 03 (Both Male and Female
Participants)

G3_1 Female 30–34 BA 8

G3_2 Female 25–29 QA 6

G3_3 Male 35–39 SE 11

G3_4 Male 35–39 SE 8

G3_5 Male 30–34 QA 6

G3_6 Female 25–29 QA 4

G3_7 Male 25–29 UI/UX 4

G3_8 Male 30–34 SE 9

*Software engineer (SE.); quality assurance engineer (QA); user interface and user experience engineer (UI/UX); project manager (PM);

business analyst (BA); implementation and support engineer (SUP);

3.2 Conduct of Discussions
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The meeting was started 10 minutes before the scheduled time and was open for participants to join at
any time during the session. The study’s �rst author played the moderator role in all three sessions. Prior
to the commencement of the discussion, the moderator requested the participants’ consent to make a
digital recording of the session. Upon receiving the approval, the moderator started the session’s formal
proceedings by welcoming and introducing herself to the participants. Then an overview of the current
study and objectives of the study is presented using a PowerPoint presentation slide. During this
presentation, �ndings from the previous study were presented to create a background for the discussion.
After the introduction, the discussion round was started. During the discussion, participants were
requested to reveal their thoughts and views on the presented ideas or any new ideas. The discussion
was carried out through a series of questions and sub-questions to deepen understanding of user needs
and design requirements. All the discussions were carried out for nearly an hour and �fteen minutes. The
discussions were conducted using English or in the participant’s native language (Sinhala). During the
discussion, from time to time, participants were encouraged and posed with questions to get them
involved in the discussions. At the end of the discussions, the moderator summarised the discussion
points and sought con�rmation.

3.3 Analysis of Data
Each transcript was transcribed verbatim and kept separately from the Mural content of that session. The
analysis of the data was carried out alongside the conduct of the focus group by the moderator. The
transcripts from the discussions and Mural data were analysed using the inductive thematic analysis
process. The inductive thematic analysis supports identifying, analysing, and reporting patterns from
responses or data, which allows the researcher to organise and describe the data in detail[29].

4. Results
As a result of the inductive thematic analysis, three major themes emerged. The themes and subthemes
(see Table 2) are explained in detail in this section. The descriptions are supported with direct quotations
from the focus group discussions. 

Table 2 

Summary of Themes and Subthemes
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Subthemes Themes

Screening and Self-assessment  

 

Provision for Self-Help: Individual Space

Monitoring and Tracking

Automated Chatbot

Online Relaxation Activities

Availability of Information on stress
management 

Peer-to-Peer Support Network Provision for Social Support: Collaborative Space

Ask for Expert Option

Platform and Focus  

 

General Design Considerations for Achieving
Success

Simplicity and Familiarity

Privacy, Security and Con�dentiality

Gami�ed Content

Customized and Personalized Feature Set

 

4.1 Theme 01: Provision for Self-Help: Individual Space
The �rst theme emerged based on the users feature preferences. These features mainly fell into the self-
help category, where individuals seek features that can be used by themselves to identify and manage
their stress levels. The �rst theme consists of �ve subthemes as described below.  

4.1.1 Screening and Self-assessment
Overall, participants, especially group 02, highlighted the importance of having a feature to do online
screening and assess stress levels. They highlighted the importance of using biomarkers to identify the
stress levels connecting with the available sensory features in their mobile devices. They also seek the
possibility of having a simple questionnaire to answer and identify the current stress levels. They believed
that such a feature would help them evaluate their current condition by themselves rather than seeking
external support. 

Grp02: “if you have a platform that can identify your stress levels and stress factors and provide suitable
activities based on preferences like reading a cooking recipe or sports or whatever is one thing (…).”
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Grp03: “An app can be integrated with our existing mobile devices and its sensors and readings to get to
know whether the user is stressed or not”

Grp03: “If the app can facilitate to identify or recognise whether you are stressed, it is important. If the
app automatically identi�es that you’re stressed, maybe when a given threshold level is passed, the app
noti�es and respond to you accordingly.”

4.1.2 Monitoring and Tracking
The participants’ preferences on monitoring and tracking possibilities had spread across a wide range.
They elaborated their preference for background processes capturing user behaviours like eye strain,
typing speed, social media and internet usage statistics, etc. They also seek the possibility of having a
daily brie�ng and noti�cation feature highlighting essential activities and upcoming deadlines. The
participants expressed that they fall into stressful situations when they cannot manage their workload
within the given timeframe. So they believed this type of feature would help them plan their work and
appropriately adjust their work routines.

Grp01: “We get stressed because of poor time management, so it can have a feature to manage our time
daily basis I think we can reduce stress.” 

Grp01:” When we login if we can get a dashboard, it’s useful. Maybe a customisable dashboard based on
our preferences.”

Grp02: “If the application can get information from what you are wearing or by analysing your calls or
checking screen time, idle time, track what you are doing is important. If they are being captured and
analysed automatically rather than we are constantly telling that this happened this time and this
happened that time would be great.”

Grp03:” If the app sends noti�cations based on our work plans deadlines and remind us to start our work
early or expedite the work, it would be great.”

Moreover, group 03 participants highlighted the importance of a diary or journaling feature, giving them a
personal space to write down their feelings and track their mood changes. Few participants from group
01 shared their experience with a similar application called “Happiness Calendar”, where employees could
record their feelings from time to time in the application. The application can summerise the moods and
display using visual aids. They believed such a feature helps them recognise how their moods swing over
time and quickly identify the root causes of stressful situations. 

Grp03: “We are used to keeping a diary to write things happened to us, and when something good or bad
happens, we tend to write them there... so if the app also could support similar like a journaling feature is
good. Then we can record and track them and keep it with us all the time.”
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Grp03: “The app can have a mood tracking feature so time to time, users can record their current mood
using a simple emoji so the mood tracking outcome may be displayed at the HR dashboards as well as
individual dashboards as well. Later these can be used for predictions even.”

4.1.3 Automated Chatbot
Another feature requested by the participants is the automated chat option. They revealed their
experience with similar applications like “Siri” and “Cortona” and sought the possibility of embedding a
similar feature in the intervention. They elaborated that this feature could help them have an interactive
conversation when bored or stressed. They also highlighted that chatbots could guide through required
information on stress management and related activities. They also considered this type of conversation
is necessary when they cannot reveal their matters to others but need someone to listen and provide
emotional support.  

Grp02: “I prefer less guidance from a third party. But automated help would be useful.” 

Grp03: “App could minimise the isolated situation and act as a companion. Like a chatbot.”

4.1.4 Online Relaxation activities
All the participants highlighted the importance of having simple artistic relaxation activities that they
could perform online. Their preferences included the possibility of listening to relaxational music, playing
their favourite playlist, mandala artwork, watching amusing videos, etc. They preferred to have a content
based on their preferences, while the intervention may suggest content based on their preferred
categories. Moreover, they emphasised adding a feature to suggest physical activities that can be done
within a limited time frame to make themselves more relaxed within a work setting. They believed that
this type of engagement could help to change their work pattern and be relaxed while working.

Grp01: “as a feature, can we add fun activities that we can engage in simple, fun activities in less time?”

Grp01:” We can include discussion forums and newsletters as well. Motivational quotes and self-calming
music are also good to have as a feature.”

Grp02: “(….) something to divert the thinking pattern from one angel to a different angle, maybe watching
a movie or maybe do some workout, anything that is different from the usual pattern so that the trend will
be broken (…).”

Grp03:” Application must be simple which cater our individual requirements. Many friends of mine listen
to music while working, but for me, I cannot work while listening to music. When I start working, I tend to
work long hours without taking any breaks, so at the end of the day, I �nd it really di�cult. So, if I can get
a feature to remind me to take a break every hour or so this would be a good feature for me.”
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4.1.5 Availability of Information on stress management
The participants emphasized the importance of having access to authentic information on stress and
stress management activities. They also highlighted the possibility of recommending online books and
content to read and refer to. They believed this informational support would help them �nd the right
solution and motivate them to discover new ways of managing their stressful situations.  

Grp02: “(…) then the second part would have the knowledge to avoid stress or stress factors it may be
training for eye exercises or simple stretching (..)” 

Grp03:” Receiving information and tips on stress management is also helpful. So we can try to �nd a
solution by ourselves.” 

 

4.2 Theme 02: Provision for Social Support: Collaborative
Space
Similar to the �rst theme, the second theme also emerged based on the users’ feature preferences. These
features focus on collaborative aspects where individuals expand their social circle to peers and experts
to engage and seek support. 

4.2.1 Peer-to-Peer Support Network
Participants, especially group 01, underlined the importance of having a feature to share experiences
success stories, create discussion forums and have chat conversations among their colleagues. They
also highlighted the importance of managing the visibility settings for their content. So users could select
a preferred audience and restrict the visibility of their posts and activities. They shared their own
experiences and explained that they have their friends groups in the actual environment where they share
their concerns and problems and seek support. So they believed that if this can be re�ected in the virtual
setting, they will be able to communicate more e�ciently and seek support where necessary. 

Grp01: “We have groups, at the moment also we have groups that we use to communicate with..  these
groups keep us updated, and whenever I get a problem though I cannot reveal it to everyone, I can expose
it to my group members.”

Grp03: “If we can have a collaborative platform, it is important. This platform may support gathering as
friends, team members or individuals from the same expertise, this will help share experience, generate
creative ideas, collaborate, and support each other. “
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Some participants suggested having a peer community within similar job categories. They believed that
people from similar jobs would be able to share similar types of problems, and, if they could work closely,
they could �nd solutions more easily. 

GRP02: “(….) that anyone can initiate a topic and the participants should be grouped based on each
expert areas, problems faced by the BAs may not be the same problem set for the project managers. So if
you group them in areas of expertise, you may realise that the same stress level has been faced by some
senior guy years ago, you may talk to them and will be able to act before it reaches the red light.”

Participants highlighted that this community-based conversation feature would encourage them to
engage in conversations actively and support others in their hard times.  

4.2.2 Ask for Expert Help
Apart from the peer support network, participants elaborated their preference on a mechanism to seek
support from experts in particular circumstances. They explained that it is necessary to seek professional
support when the user is in a severe mental health condition or need extra support to manage the
situation. Participants also highlighted that this communication should not be limited to the counsellors
and stress experts support but also enable the possibility of conveying certain situations and concerns to
the appropriate administrative levels with or without revealing user identity. They believed that this type of
expert involvement would enable receiving professional support at their convenience. They also
mentioned that when the employee’s conditions are noti�ed to the employer, they will take remedial
actions to safeguard the employee by providing adequate resources and support. Participants believed
that this type of support within a work setting could place the employee in a safer place to combat work
demands. 

Grp02: “There can be severe cases as well. Where they may need counselling, and some may be at
medical terms. So, if the system can alert or trigger such situations, an expert may jump in to provide
required support without reaching the red line.”

Grp03: “If the app has a feature to reserve a slot with a counsellor or doctor or expert that would also be
good (….).” 

 

4. 3 Theme 03: General Design Considerations for Achieving
Success
The �nal theme is woven around the points that emerged related to the non-functional requirements and
factors that make users actively engage and continue using the proposed intervention. 
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4.3.1 Platform and Focus
Three focus groups responded to this aspect in similar ways. They all preferred to have a hybrid solution
which is rendered as both web-based application and mobile-based application. Participants believed
that this would help them use the application conveniently anytime and anywhere using their own
devices. 

Grp01: “I prefer an online app that can be used on my phone as well as my laptop. Not a desktop or
isolated application.”

Grp03: “Currently, I’m using a mobile app, but I feel it’s better to support both mobile and web apps with a
chrome plugin to capture our activities and screen time, so we can get some sort of a guide to manage
our time and work.”

Moreover, group 02 and group 03 highlighted the importance of embedding wearable devices into the
application. They thought it would help capture the required bodily measurements to identify the stress
levels and capture the actual behaviours of the employee to customise the interventional content.   

 Grp02: ”An app can integrate with our existing mobile devices and its sensors and readings to get to
know whether the user is stressed or not.”

Furthermore, focusing on the participants’ preference for the delivery mode of the application, they
preferred a community-based intervention that supports collaborative features over a standalone
application. All three focus groups generally brought this point, but group 01 emphasised their high
preference for community-based applications for communicating and engaging with peers. 

Grp01: “Better to have a web application which looks like Facebook, but there are introverts and extroverts
so if it can have both options then it’s good. Because some don’t like to interact with the community so
better to have an option to handle privacy based on user preferences.”

Grp03: “It is good to have groups… so we can communicate our problems in the group and seek support.” 

4.3.2 Simplicity and Familiarity
The participants strongly emphasised a simple and easy application without signi�cant con�gurations.
They also highlighted that the features should be user friendly and easy to engage. Some participants
preferred to have features running in the background to capture user behavioural data automatically
without disturbing their work. They also emphasised that the simple application and feature set would
motivate users to use the system conveniently without signi�cant effort.  

Grp02:” my preference of the application would be like a lightweight background process, which involves
one-time effort to con�gure and setup.”
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Grp02:” In my personal experience, I’m not using these health applications because they are complex to
con�gure at the start. They can be simpli�ed, so you don’t need much time to con�gure.”

One crucial factor identi�ed within the conversations is “familiarity”. Participants always tried to match
their requirements with experience with similar applications. They highlighted Facebook when discussing
the peer-to-peer network feature and highlighted its features supporting interactive conversations and
engagements with peers. Moreover, when discussing the automated chat option, they have highlighted
similar applications like Siri and Cortona to resemble their feature preferences. Further, during the
discussion of the possibility of monitoring and tracking, participants highlighted an application called
“Happiness Calendar” and its features as their preferred mechanism to capture the mood. Moreover, when
identifying the suitable online relaxation activities, they emphasised the importance of having their usual
activities on the applications, e.g. Mandala art, clay activities, etc. They believed such familiarity would
help them to engage with the application e�ciently. 

Grp01: “Currently, I’m doing this Mandala Art when I feel stressed, I use this. I just get a printout and try to
colour. So, I think something would be good to have.”

Grp01: “I’m used to having a clay ball with me. When I feel stressed, I try to make animals with them. So if
I can see learn more on similar, it would be great.”

Grp03:” In our o�ce, there is a dashboard that we see memories and past events popped up from time to
time. So, it helps us to refresh ourselves, and newcomers also get inspired. So some similar features
maybe add into the app.”

4.3.3 Privacy, Security and Con�dentiality
Privacy, security, and con�dentiality were raised as a top priority in the application by all the participants.
Participants were most concerned about the con�dentiality of the data captured through the application
and how such data is managed securely. Moreover, participants were also concerned about securing
privacy when engaging and communicating with unknown people outside their social circle. Contributors
also sought the possibility of anonymous posting, guest user logins, hidden identity conversations with
counsellors, etc. They emphasised that identity revealing or hiding options will support introverts and
extroverts in carrying out their conversations and engagements at their own pace within a comfortable
setting. 

Grp01: “Can we keep both the types, registered and guest user access? Maybe some people do not like to
introduce themselves” 

Grp03:” If the app has a feature to reserve a slot with a counsellor or doctor or expert is also good to have.
The company also could get noti�ed based on such appointments. So, they are also aware of such a
situation, but users should have the provision to nominate the levels to be noti�ed. Also, there may be
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situations users need to escalate something to HR without revealing their identity. So, both the aspects
should be covered.” 

4.3.4 Gami�ed Content
The participants always embraced interactivity and engagement. They believed that the gami�ed content
rendered in the application would intrinsically encourage users to engage with the application. They
highlighted that user would be motivated to collect if the application recognises the conversations and
engagements through badges or stars. When the achievements are shared among peer groups, members
are also motivated to follow. This would indirectly help them improve their mental health conditions while
assisting others in growing. Participants also highlighted the importance of setting workout targets, e.g.
step count, mind-calming activities, breathing exercise, etc. Then the application would remind them to
achieve those set targets during their busy work schedules. This would help the user break the usual work
pattern and enjoy a quality break. 

 Grp01: “When members are contributing and supporting each other or practising health activities like
walking, exercising, doing yoga, they may be recognised with badge or star point system so individually
they get motivated, and the other members also would get motivated.”

Grp03: “It’s better to have different team challenges. I have one experience with a client where they
provided a platform for us to do a step count challenge as a team, this encouraged us to do something
out of work even some tried to walk while there are working in the o�ce.”

4.3.5 Customized and Personalized Feature Set
The participants preferred to have personalised content through the application customised according to
their preferences and mental level conditions. Some participants emphasised their preference for online
music activities, while others highlighted artistic activities. Different participants had their preferred list of
activities they would like to perform in stressful situations. Similarly, some participants liked to log in with
their actual identity, whereas others were interested in having a virtual login. Some participants expected
recurring noti�cations, whereas some thought it was a disturbance to their work. Collectively, participants
appreciated a tailormade content based on their preferences. They thought such a personalised feature
set would make the application more usable and motivate users to engage more. 

Grp01: “I think it is better to have the option to set security levels and a possibility to add group members
based on my preference.”

Grp02:” Application must be simple which cater our individual requirements. Many friends of mine listen
to music while working, but for me, I cannot work while listening to music.”
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Grp03:” The app should have activities catered for both levels. I would say one is individual-level activities
and then the group level where we as a group can have chat services and conversations to discuss our
things.”

5. Discussion
The current study used a qualitative approach to further explore and re�ne user needs and identify
requirements for the design of a digital stress management intervention for software engineers in Sri
Lanka. The starting point for this study was the user needs identi�ed through a survey study with
software engineers in Sri Lanka. The focus group discussions facilitated in-depth conversations with the
participants to deepen the understanding of the user needs and to co-generate some design ideas to be
incorporated in the intervention. The �ndings highlighted several key factors to be addressed in the
design process; �rstly, the ‘modality’ of the intervention in which the intervention is delivered. Next, the
‘focus’ of the intervention, focus de�nes the scope of the intervention; individual, group, organizational
level etc. Thirdly, how to render a personalised experience to the user to increase perceived �t and
usefulness. The �nal factor that arose is how to incorporate automation and gami�cation into the
intervention.

Focus group participants highlighted their interest in a cross-platform application accessible via mobiles
and computers. They also seek the possibility of embedding sensors in their existing mobile devices to
the intervention. Their selection was primarily based on their familiarity and availability of devices and
technologies. The current spectrum of intervention delivery modalities includes text messages,
smartphones, smart devices, computers and other handheld devices[10, 11, 30]. The selection of the
modalities will restrict the capabilities of technology embedded in the intervention. For instance, selecting
devices with larger screens allow the delivery of a high volume of information. In contrast, the selection of
small devices like smartphones and smartwatches would restrict information on a single screen, but
since smartphones and smart devices are carried and used on a daily basis by individuals, such devices
could provide convenient and frequent access to the intervention. Moreover, smartphones support sensor
technology, GPS, image and voice recognition and many other technologies that could render a range of
interventions[31]. Though there is only limited research on harnessing sensor technology in interventions,
it is considered a promising way to detect and enable the intervention at critical time points[30, 31].
Multiple studies showed the possibility of using sensors in mobile devices for real-time stress detection
and monitoring purposes[11]. Such mechanisms also supported interactive visualisation of stress
measurements. Moreover, such smart devices have the potential for predictive prevention as well[32].
Though text messages carry less visual effect, they can reach a larger audience, including those with no
smart devices or internet facilities. Study results of a randomised trial of smoking cessation using mobile
phone text messaging showed that smokers who received advice, support and distraction in the form of
text messages were twice as likely to quit smoking compared to its control group[33]. Thus, it is essential
to decide on the modality of the delivery prior to the design of the intervention.
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The focus of the intervention also plays a vital role in the design process. During the current study,
participants identi�ed two main aspects. On the one hand, they focused on a personal space with self-
help options. They could engage in some personalised activities to identify and manage their own stress
levels with automated guidance or minimal guidance. This activity list may be generated based on their
familiarity and interest while receiving the relevant expert recommendations. On the other hand,
participants were interested in sharing their ideas and seeking support from their social circles. They were
keen on learning and engaging with peers to enhance their skills and get positive motivation to carry out
healthy behaviours. The expert support also appreciated by the users, and they believed such support
would guide them in right direction especially when the stress symptoms are severed. A systematic
review[11] of digital mental health interventions shows that most of the interventions focus on
individuals, and few interventions focus on the organisational levels. Individual-level interventions
primarily focused on employees undergoing stress symptoms and providing them with the required
knowledge and skills to cope effectively[34]. However, the major challenge identi�ed in such interventions
is less engagement and high attrition[35]. Previous studies show that peer support mechanisms along
with expert support could increase engagement and adherence with the intervention[10, 36]. Thus, the
combination of personal space with a collaborative space allows the user to engage in a wide range of
interventional activities, improving the intervention’s e�ciency and addressing the generic challenge of
poor adherence, engagement and attrition associated with digital interventions[36, 37].

Lack of personalisation is a signi�cant drawback in digital interventions causing a lack of user
engagement. This was recon�rmed during the focus group discussions. Participants showed their
interest in an intervention match with their context, experience, and values rather than a one-size-�ts-all
solution. Individuals were keen on the intervention’s perceived �t and sought the possibility of
customising the content based on their preferences, interest, and familiarity. The results identi�ed a
positive correlation between the perceived �t and the perceived usefulness. Perceived usefulness refers to
the users’ experience with intervention and their perceptions of whether it would be helpful to them[10].
Participants believed that if the intervention can cater to the individual need, it will increase the
usefulness of the intervention. Not only with the intervention content, but they also expect to see similar
tailormade facilities in privacy and security levels, guidance, and support. Literature shows that the
increased perceived usefulness would encourage and motivate users to engage and adhere to the
intervention[10]. Thus, it is vital to recognise the individual needs prior to the design of the intervention.

The �nal factor emerged relating to the possibility of adding automation and gami�ed content into the
intervention. Participants highlighted their interest in receiving automated content based on sensory or
user behaviours. Moreover, they believed that if the application automatically recognises increased stress
levels or work routines and responds according to the condition, it will help manage their activities. This
type of passive data collection mechanism facilitates receiving insights into user behaviours without
disturbing the usual work routines of an individual[31]. They also look forward to having an automated
chatbot system to keep them engaged with the intervention. They thought such agents would support
and guide them through hard times and act as a companion. Previous studies show that such
noti�cations, guidance and support improve user engagement with the intervention[11, 38]. Another
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important aspect captured in the discussions was how the gaming concept could be embedded in the
intervention. Participants were interested in having group-level activities to improve their health
behaviours. Participants pointed out their experience of different group challenges, which helped them
achieve the set targets as a team. They believed such activities helped them increase social
connectedness while cultivating positive, healthy behaviours among individuals. Moreover, participants
were interested in having mini-games or activities that they could play as individuals within short periods.
They also highlighted the importance of acknowledging their commitment to positive behavioural
changes through incentives like badges, stars, etc. They believed such recognition would motivate them
to engage more with the intervention. There is considerable research evidence that serious games
positively contribute to individuals mental health conditions[39, 40]. Though its primary focus is not to
deliver entertainment, such gaming elements help to leverage individuals knowledge, skills and attitudes
on mental health conditions in an effective manner[41]. Moreover, research has shown that digital game
interventions provide a unique and interactive platform for its players to facilitate learning among the
players and improve the skill set of individuals[42]. Assessing the current technological support available
for games, and adding gaming elements to the intervention, may improve the range of interventions while
supporting prevention, intervention, and treatment[39].

6. Conclusion
Digital mental health interventions are considered a promising solution in the contemporary technological
and societal context. However, there is the considerable research evidence on constraints embedded in
such interventions that hinder the potential bene�ts of the intervention. The �ndings of this study
addressed the importance of identifying users and their requirements during the design process to deliver
an intervention that matches the user needs. Thus, the factors identi�ed in this study can guide the
design of new digital interventions for occupational stress management to be used by software engineers
in Sri Lanka. The current study could be considered part of a study process that identi�es user needs to
design a digital intervention for occupational stress management. Embedding the evidence collected
through empirical studies and knowledge accumulated referring to previous literature, the team will focus
on designing an intervention for occupational stress management in future studies.
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