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Abstract

Background: Globally, drug-related deaths (DRDs) are increasing, posing a significant challenge. Scotland has the highest
DRD rate in Europe and one of the highest globally. The Scottish Government launched the Digital Lifelines Scotland (DLS)
program to increase the provision of digital technology in harm reduction services and other support services. Digital technology
responses to DRDs can include education through digital platforms, improved access to treatment and support via telehealth and
mobile apps, analysis of data to identify risk factors, and the use of digital tools for naloxone distribution. However, digital
technology should be integrated into a comprehensive approach that increases access to services and addresses underlying causes.
Digital transformation could enhance harm reduction service and support, but challenges must be addressed for successful
implementation. The DLS program aims to enhance digital inclusion and improve health outcomes for people who use or are
affected by drug use to reduce the risk of DRDs.

Objective: This study aims to explore the role of digital technology as an enabler and supporter in enhancing existing services
and innovating new solutions, rather than being a stand-alone solution. Specifically focusing on individuals who use drugs, the
research investigates the potential of digital inclusion and technology provision for preventing DRDs within the context of the
DLS program.

Methods: Semistructured interviews were conducted with 47 people: 21 (45%) service users, 14 (30%) service providers, and
12 (26%) program staff who were all involved in DLS. Interviews were audio recorded, transcribed, and then coded. Analysis
was done in three phases: (1) thematic analysis of interview data to identify the benefits of digital technologies in this sector; (2)
identification of the challenges and enablers of using digital technologies using the Technology, People, Organizations, and
Macroenvironment conceptual framework; and (3) mapping digital technology provision to services offered to understand the
extent of digital transformation of the field.

Results: Participants identified increased connectivity, enhanced access to services, and improved well-being as key benefits.
Digital devices facilitated social connections, alleviated loneliness, and fostered a sense of community. Devices enabled engagement
with services and support workers, providing better access to resources. In addition, digital technology was perceived as a
preventive measure to reduce harmful drug use. Lack of technical knowledge, organizational constraints, and usability challenges,
including device preferences and security issues, were identified.

Conclusions: The study found that digital inclusion through the provision of devices and connections has the potential to enhance
support in the harm reduction sector. However, it highlighted the limitations of existing digital inclusion programs in achieving
comprehensive digital transformation. To progress, there is a need for sustained engagement, cultural change, and economic
considerations to overcome barriers.
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Introduction

Background
The world is grappling with a drug-related death (DRD)
epidemic, affecting many countries globally. However, specific
statistics for DRDs worldwide are not readily available, although
there were an estimated 600,000 deaths related to drug use
worldwide in 2019 [1,2]. While data vary across countries and
regions, it is evident that DRDs pose a significant challenge on
a global scale. Scotland has been facing a significant issue with
DRDs in recent years. In 2022, a total of 1051 DRDs were
reported in Scotland [3]. The DRD rate in Scotland is several
times higher than in the rest of the United Kingdom and is also
the highest in Europe. High DRD rates worldwide, including
in Scotland, are due to complex and multifaceted issues,
including poverty, a complex drug market, the proliferation of
unregulated drugs, the aging population of people who use
drugs, social inequality, stigma, and a lack of adequate treatment
and harm reduction services [4-7].

The Scottish Government has recognized the severity of the
problem [8]. It declared DRDs a public health emergency and
established a Drug Deaths Taskforce in 2019 to propose
solutions [9]. The Drug Deaths Taskforce and Scottish
Government recognized the potential of digital technology, to
provide connection and support to people at risk of overdose.
This gave rise to the Digital Lifelines Scotland (DLS) program
[10] which provided funding to support the provision of devices
and data to enable digital inclusion and support between 2021
and 2023.

The objective of the DLS program was to enhance digital
inclusion and develop digital solutions that effectively cater to
the specific needs of individuals, thereby improving the health
outcomes for people who use drugs or their families and thereby
reducing their risk of DRDs. Digital inclusion is defined as “the
activities necessary to ensure that all individuals and
communities, including the most disadvantaged, have access
to and use of information and communication technologies”
[11]. The DLS program specifically offered different digital
solutions encompassing digital devices, assistance, education,
well-being services, and innovative approaches to people at risk
of drug-related harm. Following the launch of the DLS program,
we evaluated the impact of digital technology availability and
use on service users and service provision.

Different types of digital technology have the potential to play
a significant role in addressing DRDs [12]. Daneshvar et al [13]
considered that digital technology has the potential to be used
to help combat the problem by providing education, raising
awareness about the risks of drug use, promoting harm reduction
strategies, and providing educational resources to individuals
and communities. Social media campaigns, websites, mobile
apps, and web-based communities can all be effective tools for

disseminating information and reaching a wide audience.
Second, telehealth and telemedicine can improve access to
addiction treatment and mental health support, particularly in
rural or underserved areas where there may be a shortage of
health care providers [14-16]. Telemedicine can facilitate remote
consultations, medication-assisted treatment, counseling, and
follow-up care. Mobile apps also have the potential to act as
support, monitoring, and self-management tools for individuals
experiencing drug use problem by offering features, such as
tracking substance use, setting goals, connecting with support
networks, accessing educational materials, and providing
immediate access to crises helplines [12]. In addition, by
analyzing large datasets and using predictive modeling
techniques, digital technology can help identify patterns and
risk factors associated with DRDs [12,17,18]. This information
can assist policy makers and health care professionals in
targeting interventions and allocating resources more effectively.
Finally, digital tools, such as distribution apps for naloxone (an
opioid overdose reversal medication) or wearable devices, can
help prevent or reverse overdoses by providing timely
information and resources. These technologies can facilitate the
dissemination of naloxone and provide instructions on its use
during an emergency, while wearable devices can detect
overdose situations [12]. Overall, by promoting harm reduction,
facilitating access to support services, enhancing communication
and engagement, and enabling personalized interventions, digital
technology has the potential to empower service users and
improve their overall well-being [12].

This Study
While digital technology holds promise, it is not a stand-alone
solution. It is rather an enabler and supporter for enhancing the
existing service or innovating new services [19]. This paper
examines the potential of digital inclusion and provision of
technology for people who use or used drugs (called service
users in this study) and identifies the barriers and enablers in
the use of digital technologies for preventing DRDs, as part of
the larger study of the evaluation of the DLS program. To do
this, we address the following research questions: (1) What are
the perceived benefits of the provision of digital technology for
service users and what type of services (existing or new) are
offered because of the provision of digital technologies? and
(2) What are the barriers and enablers for using digital
technologies for prevention of DRDs?

We have adopted a qualitative research approach to examine
the views of service users and providers and those delivering
the DLS program.

Methods

Overview
This paper draws on data from a wider study that evaluated the
DLS program using semistructured interviews and surveys [20].
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The study was informed by the Technology, People,
Organization, and Macroenvironment (TPOM) framework [21].
This framework underscores the interconnectedness between
various technological and social dimensions, illustrating how
diverse viewpoints influence the implementation and adoption
of emerging technologies. Qualitative data relating to technology
were considered.

Participants and Recruitment
This study used purposive sampling [22] to recruit participants
from 3 groups: (1) service users who had access to digital
solutions via the DLS program, (2) service providers providing
digital solutions through DLS funding, and (3) members of the
DLS program team or board responsible for the delivery of the
program. We collected data from 3 groups of participants to
provide insight into the DLS program from a range of
viewpoints rather than covering a single perspective.

The inclusion criteria of participants were as follows: first,
service users who were using illicit drugs (or had done so in the
last 12 months) who had wider health and social challenges
(multiple and complex needs) and received a digital
technology–based innovation funded by the DLS program.
Second, the criteria included service providers who were
managers, frontline staff, and volunteers working in third-sector
organizations that provided digital solutions funded by the DLS
program, including harm reduction services, counseling, and
housing support. In the context of the United Kingdom,
third-sector organizations operate distinctively from both the
public and private sectors. This classification encompasses a
variety of voluntary and community groups, including registered
charities, as well as other forms, such as associations, self-help
groups, and community-based organizations. In addition, it
includes social enterprises, mutuals, and cooperatives [23].
Third, the criteria included the program delivery team and the
program board, responsible for the delivery of DLS. Through
purposive sampling, we ensured that participants were recruited
from a range of organizations and initiatives funded by DLS
(eg, types of technology and training and service delivery) with
different genders, roles, and diverse types of technology
received. The exclusion criteria were people aged <18 years,
unable to provide informed consent, unable to speak or
understand English, unable to take part due to severe mental
health or behavioral problems, those not currently living in
Scotland, and those not involved in DLS. We used the DLS
program to identify participants in the study.

Service users were recruited via service providers, who were
emailed and provided with information about the study by the
DLS program team and asked to pass this on to relevant
individuals. Staff in the organizations then arranged interviews
with the study researchers at a suitable date or time. Service
providers were recruited via email from the DLS program team,
who provided them with information about the study and asked
them to contact the research team to arrange an interview. The
program team or program board was emailed by the research
team and invited to participate, with interviews being arranged
directly with the researchers.

Semistructured Interviews
The interview guide was developed by HD, CM, and HC
(Multimedia Appendix 1), incorporating relevant areas of the
TPOM and drawing on insights from the broader DLS program
delivery work and a prior user need study [20]. The topic guide
for service user participants primarily addressed the social or
human (People) domains, examining how the technology was
used and its impact on service users and their relationships with
service providers.

Participants were provided with an information sheet and had
the opportunity to ask questions. Written or verbal informed
consent was provided before each interview. All interviews
were conducted between August 2022 and February 2023.
Interviews took place either in person, on the web, or over phone
by one of the researchers (HD, GS, and JG) and lasted an
average of 32 minutes. All interviews were audio recorded.
Interviews with service users explored their experiences of
receiving support as part of DLS; service provider interviews
covered the infrastructure of digital services and current
availability and levels of digital literacy. Interviews with the
program team explored their views of the impact of the program
and gaps, barriers, and enablers at an organizational and
macroenvironment level. Participants were provided with a
debrief sheet that outlined information about the study and
sources of support.

Data Analysis
The TPOM provided a broad conceptual framework for analysis
[21]. This framework is designed to cover areas of evaluation
that allows for provision of both formative and summative
evaluation for studying technology in health and social care
settings [21]. The interviews were transcribed verbatim by an
external transcriber and identifiable information was removed,
with the Scottish dialect retained. Data analysis was completed
using NVivo (version 12; Lumivero), which streamlines
qualitative research by allowing researchers to organize, manage,
and code data efficiently, including text, thereby saving time,
and enhancing accuracy [24]. NVivo was chosen as it is the
software regularly used by members of the research team. GS
coded 3 transcripts to develop the initial coding framework,
which was reviewed by HC. Because no structural changes were
necessary, GS and HD proceeded to code the remaining
transcripts.

Data analysis had 3 phases. In phase 1, to understand the
promises of digital technologies and their transformative
outcomes, we used thematic analysis [25] within the technology
domain of the TPOM to identify categories of perceived
benefits. The coding started in a line-by-line manner on data,
and it involved understanding the “meanings” of the messages,
rather than the words used to communicate [26]. We then
searched for common subthemes across codes in an iterative
process where we moved back and forth between the codes to
identify commonalities.

In phase 2, we coded the data related to the challenges and
enablers of using digital technologies for the provision of harm
reduction and services. Then, in an iterative process, we grouped
the codes into subthemes around challenges. In this phase, we
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identified the enablers in response to challenges as shown in
Figure 1, where the green boxes are added to the original TPOM

framework.

Figure 1. Adapted Technology, People, Organization, and Macroenvironment (TPOM) framework diagram.

In phase 3, we reviewed findings against a conceptual
framework (Figure 2) by Daneshvar et al [27] to explore the
relationship between existing and new digital technology and
the provision of existing and new services. We used this model
to categorize the potential of different types of technologies.

This model encompasses 2 main components: the integration
of digital tools into provision of existing services, and the
creation of novel services through adoption and use of
established or emerging digital tools.
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Figure 2. Digital technology and service providers.

Ethical Considerations
This study adhered to the guidelines of the Declaration of
Helsinki and received approval from the University of Stirling’s
General University Ethics Panel (7799—August 2022), the
Ethics Subgroup of the Research Coordinating Council of the
Salvation Army, Turning Point Scotland, and Shine Mentoring.
All participants provided informed consent either through a
consent form or verbally. All data and quotes, including
secondary data, were pseudonymized and attributed to each
participant; identifiable names, places, or people were removed.

Service user participants received a £10 (US $13) shopping
voucher as an honorarium for their participation. All data
protection and General Data Protection Regulation aspects of
the project and data privacy have been reviewed and approved
by the Data Protection Office of Stirling University, and a Data
Protection Impact Assessment form has been issued.

Results

Overview
The DLS program provided diverse digital solutions, including
devices, support, education, and innovative services, to
individuals at risk of drug-related harm. A total of 534 devices
were distributed by 13 (81%) of the 16 organizations involved
in the DLS program: 265 (49.6%) smartphones, 145 (27.2%)
data packs, 75 (14%) tablets, and 49 (9.2%) laptops.

In total, 47 interviews were conducted by researchers, with 21
(26%) service users, 14 (30%) service providers, and 12 (45%)
program team or board members. Table 1 shows the breakdown
of the number of service users, service providers, and program
team or board participants. The differences in the total number
of participants from each organization are due to the different
sizes of organizations. The demographics of participants were
not collected, but they were similar to those in our related papers
[20,28].
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Table 1. Participation numbers and organizations.

Participation, n (%)Breakdown of interview participants (n=47) by organization, program team, or board member

Program team or board members (n=12, 26%)

4 (9)Program organization 1

2 (4)Program organization 2

2 (4)Program organization 3

2 (4)Program organization 4

1 (2)Program organization 5

1 (2)Program organization 6

Service provider (n=14, 30%)

5 (11)Service provider 1

2 (4)Service provider 2

2 (4)Service provider 3

1 (2)Service provider 4

1 (2)Service provider 5

1 (2)Service provider 6

1 (2)Service provider 7

1 (2)Service provider 8

Service user (n=21, 45%)

9 (19)Service provider 1

8 (17)Service provider 5

3 (6)Service provider 2

1 (2)Service provider 4

The findings are presented as 3 themes and 7 subthemes as
presented in Textbox 1. Then, they are brought together to
represent the journey of digital transformation in the sector.

Textbox 1. Themes and subthemes of the findings.

Themes and subthemes

• The perceived and actual benefits of digital technology for service users

• Increased connectivity for informal support

• Increased access to service

• Improved well-being

• Challenges of and enablers for using digital technology

• Technological

• People

• Organizational

• Macroenvironment

• The journey to digital transformation

The Perceived and Actual Benefits of Digital
Technology for Service Users
The benefits of technology provision described by participants
were (1) increased connectivity for informal support, (2)
increased access to services, and (3) improved well-being.

Increased Connectivity for Informal Support
The first category of benefits of digital devices as identified by
participants was making connections with others to receive
some type of support. This support could range from overcoming
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loneliness to creating friendships and a sense of community
building:

Before I got the iPad...I wasn’t really connecting with
people...But it [iPad] opened up a lot of doors for me,
aye [yes]...it did. It made me feel more connected with
people...I think more and more people are getting
there...I know people in the community are getting
connected. [Service user participant 1]

This benefit was discussed most frequently by both service users
and service providers, with many providing examples of
connectivity to family and friends:

I stay on my own just now, my oldest son he’s in the
Army, he’s 27 so I can Zoom him. My grandson, I can
Zoom him...I can Zoom my other son, he’s in prison.
He’s done it all the time. He’s 25...in prison, they’ve
got these [computers] in the visit room. They started
giving virtual visits during COVID, so we got a visit
with him with Zoom. [Service user participant 21]

We are asking people what they want, and mostly
people want access to community. They want to be
able to get on to social networks. They want to be
able to interact with friends and family digitally,
because their friends and family might have left
[city/town], or they might have moved here from
somewhere else, and they don’t have that community.
[Service provider participant 5]

Increased connectivity was also mentioned to be of high
importance for those who had recently completed drug treatment
recovery programs or those who were released from prison who
were at risk of overdose if they started using drugs again:

The first kind of most important thing that they use it
for is that initial contact, and that’s then how we work
with them and do the project really. So, I think without
a phone, and without that kind of line of contact, it’s
pretty difficult. You know, I’ve had a few women that
have come out (of prison) and not had contact
numbers. And quite a lot of the time it means, you
know, disengagement and you find them further along
down the line but it’s really important initially.
[Service provider participant 14]

Several participants noted that if it were not for the provision
of technology, many would lose any benefit obtained from
having a digital connection:

See, until I get a new smartphone, I am not getting
any contact wi’ [with] ma [my] house, my Mum
hasnae [hasn’t] been. She had my phone number, so
she can see me. [Service user participant 13]

Increased Access to Services
The use of digital devices improved access to existing services.
This was perceived as a benefit to both service users and service
providers:

I do suspect as well that, again, if we’re giving people
decent enough phones, they’re going to need to use
them for other aspects of their life anyway and they’ll
actually get quite used to them, you know. So, whether

it’s speaking to your daughter, or speaking to your
dealer, the phone’s quite important to you. But if at
the same time, we can utilize that to be able to access
those services when they’re ready and able to do so,
then that for me is a win-win scenario. [Program team
participant 6]

An increase in access to services was likely due to several
factors. First, people who were originally excluded due to lack
of access to technology had an increased chance of being
engaged as technology was provided to them:

We can cover things that are happening here. So, that
access to those devices was quite helpful for engaging
with people who normally wouldn’t get a chance to
engage. [Service provider participant 4]

As technology provision increased, access to support was made
available to individuals, and therefore service users were better
engaged with support workers:

Eighty-five percent of people in the project said that
they engaged more with their support worker since
having digital [devices]. And the reason for that is
that the person is available to be contacted at any
time and if they are in a moment of need, you know,
we’re available to them and they’re available to us
so it’s just that easy way of staying in contact. And
that’s massive because not only is it like obviously
that extra connection between the service and the
person, it also means that when there is a moment of
need, we’re able to help. [Service provider participant
12]

Another reason that access to services was increased was that
new offerings such as upcoming events could be more easily
identified by service users:

[I find out about things] on Facebook and that, it
keeps me connected digitally and also, I know where
I can go and meet people, like events are advertised
and what not. [Service user participant 1]

One participant highlighted the connections between DLS and
several wider policy programs of social inclusion. They
highlighted that such digital inclusion programs give people
more choices regarding access to resources and information to
support their own self-management and preventive care:

The benefit, I guess, is to improve access and ideally
outcomes for people in being able to connect in with
services and support...I think it should bring in more
choice to people about when and how they want to
access services. So, rather than being told, ‘well, this
is where you have to be at a particular time,’ you’ve
more choice. I think it also should empower people
more in terms of self-management and early
intervention. So, rather than wait for somebody to
tell you what’s wrong, you’re able to get data and
information in real time that’s giving you some
information around choices or decisions as you can
make, and I suppose bring things into more real time.
[Program team participant 10]
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Program team members and service providers discussed benefits
from several perspectives, contrasting short- and longer-term
benefits and objective versus more subjective aspects. One noted
that participation in the project had led to directly intervening
in several potentially fatal overdoses. Hence, delivery of
prevention services was enabled through the use of technology:

We have intervened in six scenarios where there was
a kind of near-death experience and we’ve managed
to turn that around. That, for me, would be a great
story to tell but whether we’re going to be able to tell
it or not, I don’t know, we’re obviously still recruiting
[participants for study]. [Program team participant
6]

The same participant discussed “softer,” but still “life-changing,”
benefits that included service users being able to connect with
services and other supports at key points in their recovery or
rehousing journey:

So, you know, we’ve got a number of impacts that
we’ve already [seen?], some of them are very kind of
softer impacts though, you know, the stuff that’s
coming out of the digital inclusion piece that [service
providers] have been leading on? You know, it’s even
just things like, you know, speaking to my housing
officer. You know, connecting into services that were
very difficult for you to connect into before. Or settle
in quicker when you’re discharged from prison and
maybe not linking up with your previous networks.
You know, so some of those kind of softer life
changing stories I think are equally valuable from a
policy perspective. [Program team participant 6]

Participants suggested that while not everyone who receives
devices will be at risk of overdose, these devices could still have
a positive impact by preventing individuals from engaging in
harmful behaviors associated with drug use in the long term:

I think it’s okay that as well like a lot of people who
get devices will not be someone that may have
overdosed, but the device may be the thing that has
stopped them taking that longer term pathway...We
just need to kind of cut into like why are we doing
this? Who’s it for? What are the projected long-term
benefits? And equally I think being really bold about
the fact that some of this stuff is a total unknown.
[Program team participant 1]

Improved Well-Being
Digital technologies are seen by participants to have significant
potential in improving the well-being of the community. While
the original intention of the provision of technology was the
prevention of DRDs, one additional potential that was observed
was improving people’s lives, which could result in reduced
drug use and related harms:

I also think, to state the obvious, it shouldn’t just look
at preventing drug death. It should look at supporting
people’s wellbeing and ways into the community from
drug use. [Service provider participant 5]

For instance, when individuals were given access to technology,
some tried to use it to make positive life changes, such as using
the technology to learn new skills to find employment:

I think it’s just opening doors for people...for example,
one guy, he came along and he’s really trying to get
his life on track. He’s come along to the computer
group on a Tuesday and he’s just really wanting to
change, really wanting to do something. He’s in a bit
of better place, he’s more stable. He came along and
he’s wanting to look for jobs so that’s his benefit.
[Service provider participant 9]

The well-being of individuals was also perceived as improving,
by enhancing their confidence through the use of technology.
This in turn could lead to other benefits, such as connecting to
a support network that was previously unavailable to them:

So, everyone’s really receptive of why we’re needing
skills with computers, tablets, mobiles. And it’s just
building their confidence as well. And it gives them
that option to have that support network that they
wouldn’t really have before. [Service provider
participant 2]

Another benefit identified in terms of well-being was that access
to high-quality technology and the provision of web-based
services could reduce people’s feelings of stress because they
could access support more quickly than they might have
previously:

So, when you compare that to only having a two-hour
session, you’re spending 15, 20 minutes booting [up
the equipment]. I think having good equipment and
having an IT suite that actually works as it should
enables people to come in and quickly do the things
they want to do. That has made a massive difference.
Because, anecdotally, prior to that, we had equipment
that people would wait ages for things to happen,
which would create a stressful environment, which
would add stress on to individuals that don’t need
stress adding on. [Service provider participant 2]

One program team member noted the importance of and
challenges in measuring the softer impacts. They also reflected
that this project was relatively novel and that measures of
success should be considered emergent:

...We just need to kind of cut into like why are we
doing this? Who’s it for? What are the projected
long-term benefits? And equally I think being really
bold about the fact that some of this stuff is a total
unknown. So, it’s like you can’t just give devices to
like, you know, 25 people who are supported by the
[service provider] and saying that is going to cut drug
deaths by ten percent. There might be a point where
we have some evidence base that really succinctly
shows that, but it’s very, very difficult... [Program
team participant 1]
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Challenges of and Enablers for Using Digital
Technologies

Overview
While the program intended to offer a range of benefits to
service users by provision of technologies, not all perceived
benefits were realized. This was due to numerous barriers at the
individual (eg, lack of technical knowledge), organizational (eg,
lack of resources), and macroenvironmental (eg, negative media
impact) levels. Some of these barriers led to slow adoption of
existing technologies for the services, while others led to limited
innovations, which restricted new service provision. The
subthemes are presented under technological, people, and
organizational challenges.

Technological Challenges
Although benefits associated with technology provision were
realized, the usability of the devices, digital technologies, and
apps raised concerns. There were different preferences and
feelings expressed toward different devices offered by the
program. Some devices were perceived to be easier to use than
others:

If somebody offered me a tablet, I’d definitely take it,
because it would help me with my college work. And
it would be easier, probably, to use a tablet than the
Chromebook. [Service user participant 21]

There were different factors affecting the usability of devices,
such as age, level of education, and preexisting conditions. For
instance, one participant explained how their dyslexia made it
more challenging to work with laptops than tablets:

I guess tablets are just the same as the phones. I mean
it’s still kind of like touchscreen. But again, with my
dyslexia I’d have to get someone to set it up because
my son-in-law had to set this up ‘cos I’ve not got a
clue how to set phones up. But I would prefer the
tablets to like the laptops as well...Because I find they
are a lot easier for me to like use because there’s no
buttons. And I get confused on what buttons I am
pressing. [Service user participant 14]

Another point that was highlighted was how “digitally savvy”
an individual was. Smartphones and tablets were identified as
more learnable and usable to those who were less proficient, as
opposed to laptops and Chromebooks (Google LLC):

So, we did a trial last year where we did basically the
same program but with 100 people. That told us that
the two most popular devices for the type of people
we’re supporting would be a smartphone or a tablet.
Very few people would need or have use for a
Chromebook really, or a laptop. The people we’re
supporting tend to be at the start of their digital
journey. [Service provider participant 10]

Apart from devices, the operating system on the devices seemed
to have an impact on the usability of technology:

I tried to [offer] a bit of mix of phones and tablets,
because the operating software on the tablet, which

tends to be an iPad, is quite user-friendly. [Service
provider participant 4]

Moreover, the need to use passwords and other security features
was seen to negatively impact the usability of the technologies
provided:

Sometimes logging into things can be a bit hard when
you forget your passcode and that. [Service user
participant 18]

People Challenges
While many benefits were envisaged and realized by our study
participants, the lack of technical knowledge among service
users was the most evident challenge highlighted. This could
lead to low engagement or short intervals of engagement with
technology:

There are people that engage for a little while. There
are people that come and say they don’t know how
to work this. They can barely get online. They don’t
even have an email address. They want to know how
to log in to Zoom, all those kinds of stuff. [Service
provider participant 4]

There are also other service users who are more confident but
have limited technology skills. They reported being more
engaged in trying to find ways to gain the technical knowledge
needed:

I’m confident to use [digital technology] but there’s
certain parts like sending emails I’m not good at, I
can receive emails but not send them. [Service user
participant 21]

To overcome the lack of knowledge, some service providers
offered different types of training. They ranged from setting up
email addresses to using social media:

It’s giving them the chance to set up things like email
accounts, social media accounts as well, so they can
keep in touch with friends and family and stuff like
that. So, it is having a massive effect. [Service
provider participant 2]

Training could boost the confidence of service users, which
could further improve their engagement with technology:

It’s just that initial fear that, “oh, I can’t do this.”
But then when you show them, it’s like, “if you press
that, that and that your whole world lights up.” And
just by doing that you see the reaction on their faces.
Like, “oh, this isn’t quite as hard as I expected it to
be.” [Service provider participant 2]

Some service users suggested that it would be beneficial for
free training to be widely available for people to further develop
their skills in using digital technology:

[They should] advertise free courses to show people
how to use digital devices. Like the Job Centre, you
can go in and use their computers and all that now,
right? But see this scheme, where I got the tablet and
stuff... [Service user participant 15]

Technology provision without appropriate training could lead
to a lack of engagement or even individuals selling their devices:
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But the other thing with that is that we’ve found that
if you just give people a smartphone and they don’t
know how to use it and there’s no support and there’s
no connectivity, of course, they’re going to sell it. It’s
useless, it’s a lump of metal in their pocket and they
can get £100 for it. If you teach somebody the value
of digital [technology], and people start to realize
that what digital is bringing to their lives in terms of
the social connection, the benefits, the finances, the
health, all of it, that is worth so much more to them
than the second-hand resale price of what they would
get going to a Cash Converters [pawn shop] and
getting £40 for a second-hand phone. [Service
provider participant 12]

We identified that one of the important and challenging issues
in technology provision and adoption programs is the
sustainability of engagement after initial technology provision
by the program:

And so, we’re now looking at, well, actually what’s
the next iteration of Connecting Scotland? And if we
were to do something similar, hand out kit
connectivity, what else do we need to put in place
around it? Now, unfortunately we don’t have the
funding that we did because it was Covid funding,
and lots of it has dried up. But actually, we’ve still
got all that research and evidence to say, well, there’s
other things you need to do around it to help support,
and it’s more than just that kind of kit connectivity
and then skills and support...that support word goes
a lot further than I think we envisaged previously.
[Program team participant 11]

“Connecting Scotland” is a program aimed at supporting every
citizen in Scotland to get on the web, thereby bridging the digital
divide. It was launched in response to the COVID-19 pandemic,
recognizing the importance of internet access in keeping people
connected to their friends, family, and essential services, as well
as enabling learning, work, and access to public services.

This means avoiding the disconnection of service users from
the digital community and to keep them connected for the long
term to ensure improvements in well-being and other related
areas of their lives could be sustained:

...we should be looking for something a bit
longer-term that’s right for them...And that might not
be a continuation of a SIM card, that might be home
broadband using social tariffs or something like that.
It’s difficult because everyone is different, but what
we’re really conscious of is not allowing people after
the 12 months to fall off a cliff and come back round
and start from square one again, because that would
just be a year wasted in a way. [Service provider
participant 10]

This sustained engagement can lead to increased inclusion in
the community and reduced DRDs. Technology was seen as
part of a larger suite of options to keep people included in
society:

I think the more options that we give people, the
better. I think, you know, we say this all the time, but
digital [technology] isn’t the way to solve drug
deaths, but it’s one small part of the picture... Like
the more that we can connect people, the better.
[Service provider participant 7]

Sustainability of engagement, however, requires an
understanding of the need for cultural changes in the sector.
One participant gave an example of how improved
understanding of technology use can help sustainability:

It’s that ability to think critically and that ability to
really reflect that we need to be giving people or
helping people to understand. Now, not everybody
will feel comfortable with it, so it’s finding ways into
it because if you can do that, actually their ability to
then use digital tools becomes much greater because
they’re much more consciously aware of what they’re
doing. And ultimately, then, what you would do is you
would have an impact on culture and society.
[Program team participant 11]

Another challenge highlighted was the economic challenges
faced by individuals, leading to unintended consequences, such
as the need for food, leading to the potential selling of devices:

A sort of £80 resale probably isn’t really worth it,
whereas a £200 resell is worth it. You know, if you’ve
got nothing to eat and you’ve got no electricity, and
I think there’s a real challenge that we face probably
within Digital Lifelines and the broader digital
connection work around the cost-of-living crisis...I
had that a couple of weeks ago with a woman who
came into our access hub on the Thursday and she
wasn’t getting paid until the Tuesday and she didn’t
want to sell her device, but the reality was she had
absolutely no money. She had no money. No food. So,
we were able to get her like an emergency food
package to keep her going over the weekend and I
said this at the last Digital Lifelines meetings, like we
almost need like a personal budget to go alongside
the devices. So that if people are at absolute crisis
point that organizations have a little bit of like wiggle
room where they can do say, let’s buy you a weeks’
worth of shopping...in order to keep hold of your
device. [Service provider participant 3]

However, the program team highlighted that while the selling
of devices was identified as a challenge, only 10% of service
users engaged in DLS either lost, sold, or had their devices
stolen. Of those who did sell their devices, most sold them at
pawn shops and later bought them back.

Organizational Challenges
A range of challenges related to the organizational adoption of
technologies by service providers require careful consideration.
As digital innovation is occurring fast, it is the adoption into
practice that is perceived as a considerable challenge:

So, you bring out the technology, you develop apps
or digital services that can do things. And the
industry’s absolutely fantastic, they can develop
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anything. The challenge is actually to integrate it into
our service delivery models and that means working
with people, changing their roles, and the way they
go about doing what they do, and that is very, you
know, again, the human being factor is the bit that
always is the most challenging but also the most
rewarding. [Program team participant 6]

One reason for these adoption issues is that service providers
are already under pressure, lacking time and resources to spend
on planning for the effective adoption of technologies:

Another of the challenges is just how much work there
is going on in the field of drug death prevention at
the moment and lots of frontline organizations feel
completely overwhelmed...we’re a small fish in part
of the whole of that pool. So, actually organizations
have had the absolute best of intentions, but they’ve
been pulled off from focusing on the digital inclusion
element from other aspects. [Program team participant
6]

This further leads to a lack of provision of digital services. While
digital devices are made available to the service users, services
for those at risk of drug-related harm are not effectively offered
on the web:

I mean probably the best example is like we’re giving
people devices, but very few of these organizations
have what you would really call a true digital
service...generally the public want access to an
addiction service or a homelessness service and can
go on and find it and I can self-refer. I can speak to
someone right now when I’m in that service, I know
what you’re doing with my data I know where I’m at
in the pathway. [Program team participant 1]

Moreover, there existed a notable gap in knowledge of service
providers relating to data security concerns in the use of
technologies within their organizations. For instance, the use
of Google services posed potential risks to the security of service
user data, and there was a lack of governance adherence to the
General Data Protection Regulation.

The Journey to the Digital Transformation of the
Sector
Participants across all groups described various uses and benefits
of different types of technologies provided by the program. The
technologies provided included different types of devices, such
as smartphones, tablets, and laptops, and internet connectivity
tools, with service users generally preferring smartphones:

In terms of the device, it’s usually either a smartphone
or a tablet. We have given out some
Chromebooks...But I know the majority is mobile
phones, probably about 60% and then 40% tablets.
[Service provider participant 12]

None of the participants described any type of new technology
provided; that is, the technologies provided were laptops,
smartphones, internet connections, and tablets; for example,
new data-driven innovative apps were not provided. In addition,
despite the provision of digital technologies, most benefits were
described around existing services, for instance, making the

existing knowledge more readily available, connecting more
easily to their support workers, or being informed about different
existing events. Only in cases of service users identifying new
unintended use, such as learning new skills or identifying new
support groups, resulted in some extent of innovative service
delivery observed. Overall, by analyzing our findings against
the model in Figure 2, we find that in the context of preventing
DRD, the digital inclusion program offered current technologies
mainly serving existing services, and only occasionally leading
to changes in services.

Overall, we observed that the digital inclusion program used
current technologies to enhance the provision of existing
services. Interestingly, some participants highlighted that such
programs were effective in their emphasis on teaching and
promoting fundamental digital skills. While impactful, it does
not cater for the transformation of existing services and
practices, hence it is not a program of digital transformation:

I think because the Digital Lifelines work, you know,
it’s about basic digital skills. It’s not necessarily
about, you know, a big digital transformation or
developing digital services. A lot of it is quite simple,
on the surface. [Program team participant 1]

Digital transformation requires rethinking and redesigning of
processes, not adding a digital layer to existing cumbersome
processes [29], and as the example mentioned subsequently
indicates, this change of processes was not evident in many
settings, neither drug-related nor other areas of health care
provision:

Last time I needed to make a phone call to the doctor
to try and get an appointment for my daughter, I made
135, I think, repeat phone calls...which is bonkers.
And actually, what happened in that process was the
receptionist took my details and said doctor will
phone you back. Doctor then phoned me back within
a couple of hours...But actually, what we’ve done
there is instead of really thinking about a smart digital
approach, is we’ve actually layered up two telephone
calls and a face-to-face and increased costs rather
than decreased costs...So, let’s think about that in a
different way. Quite a lot of adults are now used to
doing some form of digital or telehealth care.
[Program team participant 11]

By pointing to other areas of health and care provision and
highlighting examples of transformations, participants pointed
to the need for similar actions in the field of prevention of DRD.
In this process, COVID-19 was seen as an accelerator of
transformation:

Yes, I think because of COVID, things pushed through
a lot quicker than they maybe have before because it
was needs must, and you couldn’t see your GP. So,
things like digital conferencing for appointments, and
stuff like that, really ramped up throughout that as
well. I think people through COVID have had to
become acquainted with technology in a lot of
ways...So, it’s how do we keep plodding ahead where
appropriate and utilizing the momentum? [Program
team participant 12]
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Some participants were aware of the need for transformative
changes to service provision, while others were mainly
concerned about improving the day-to-day activities using digital
technologies:

You’d go into the travel agents, and you’d sit down,
and you’d look through the brochures...‘this is the
holiday that I really fancy’ and then you’d sit down
with somebody. Actually, doing all of that online has
changed it dramatically and you need to feel confident
about doing that. And the supports and the people
that you could have talked to aren’t always there
when you need them to be there. So, that’s a complete
transformation of how the travel industry has shifted
its way of working. So, if we’re trying to do a
transformation of how our health and care system
works then we’re going to go through similar changes
when we’re introducing digital into that. So, it’s not
just a matter of me and you talking over a video
instead of sitting down and, you know, having a coffee
in a café, and blethering about it. This is a really
simple digital interaction because we’re doing what
we always do, we’re just using a different channel to
do it. When you’re actually looking at digital services,
they can completely change the way that you access
something and how you actually use it, and we’ve not
even scratched the surface of that within Digital
Lifelines at this stage. [Program team participant 6]

Hence, digital transformation needs new value creation, creating
new digital services that did not exist previously in models of
health and care. Such services have started to increase more
recently as digital technologies are made available to those, for
instance, in rural areas:

Those areas like, for example, the people in recovery,
the people in the [rural area] that I was talking to
you about. We weren’t able to help them in a digital
way whereas we can now because we’ve got the offer
of the devices and people can take them away and we
can help them in that way. So, that’s a massive
difference. [Service provider participant 9]

As participants highlighted, digital transformation does not have
to be about radical changes. Instead, even a focus on a particular
niche as part of that bigger picture of transformation can
improve the lives of people:

So, as somebody’s kind of working through that
element of it are there particular parts of that, that
by using digital services it makes it better and it makes
it easier? Do you know whether it’s chat rooms or
do, you know, what kinds of things it is that might
actually help people at those particular little glitches,
those problem areas, that they experience as they go
along? So, that’s the bit I’m kind of interested in and
where I think we can make a contribution. [Program
team participant 6]

Digital transformation may not necessarily be achieved easily.
Apart from having a clear understanding and strategic planning
for transformation, other aspects of society and organizations
also need to go through change. For instance, digital

transformation requires particular skills; staff either need to be
trained or new employees need to be hired:

I think part of it is that a lot of frontline staff don’t
even have the digital skills to pass on to the people
they’re working with...I think a lot of charities don’t
really have a grasp of the digital skill set of their staff.
If you are a big social care charity with 2000 staff,
we really need to get to grips with your status of
digital skills and competence and where it’s lacking.
How would you support them and how do you train
them? [Program team participant 1]

Digital transformation also requires cultural and structural
changes in organizations:

I think there are those cultural issues and change
management within services, and again, ensuring that
the staff that are supporting people feel confident and
equipped to use digital. [Program team participant
10]

Discussion

Principal Findings
This study explored the benefits and challenges of the provision
of digital technologies for digital inclusion, which aimed to
support people at risk of DRDs through digital technology.
Findings indicate that the provision of digital technologies offers
many benefits to service users and providers. The technologies
examined ranged from smartphones, tablets, and laptops to
internet connectivity tools. We identified 3 main categories of
perceived benefits for these devices: increased connectivity for
informal support, increased access to services, and improved
well-being.

This research found that provision of such devices and tools
allowed service users to connect with others, overcome
loneliness, create friendships, and build a sense of community,
thus reducing the digital divide. Participants provided examples
of connectivity to family and friends, as well as the importance
of connectivity to a range of harm reduction and support
services. Increased access to services was another benefit of
digital devices, as described by both service users and providers,
as people who were originally excluded from receiving
information and support, due to a lack of access to technology,
had an increased chance of being engaged in receiving such
services. In most cases, they described better access to existing
services, such as more readily available information or access
to support workers, and better identification of existing events
through web-based news, email, and media.

A novel finding was that digital technologies were seen to have
significant potential in improving the well-being of the
community by improving mental health and emotional
well-being. Participants noted that access to digital technology
provided a way to improve self-esteem and confidence. Some
also noted that they used digital technologies provided by the
program to learn new skills, which appeared to improve their
mental well-being.
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In general, the provision of digital technologies led to improved
access to existing services and sources of support and
information. At the time of this research, only in occasional
cases, new services were designed, or existing services were
somewhat transformed to web-based services. However, such
cases had significant potential; for instance, as a participant
highlighted because of new service provisions, 6 potential cases
of prevention of overdose death were reported.

While the provision of technology has many potential benefits,
we also identified technological, people-related, organizational,
and macroenvironmental challenges that led to limited adoption
and effective use of technology. Examples of the most evident
challenges were inadequate digital literacy of service users
(which could have other negative knock-on effects such as short
intervals of engagement and periods of stress), technology
usability issues, service providers being under pressure and
being underresourced leading to limited planning for the offering
of new services and effective adoption of technologies, and
negative public and media perceptions of the program due to
the particular context—drug use.

Comparison With Prior Work
These findings contribute novel information in several ways.
Our findings contribute to the literature on the potential benefits
of digital technologies to tackle drug overdose by identifying
3 categories of benefits. Previous studies, such as McClure et
al [30] and Ozga et al [31], found that there are still many
concerns about the digital divide for marginalized populations,
and our study shows that national programs that provide
technologies can help mitigate some of these problems by
providing better access to informal support, better access to
existing formal services, and offering new or transformed
services. This supports studies that show that digital technologies
can be effective in treating drug use disorders [32,33]. While
adoption of digital technologies is useful, our study found that
implementation of technology alone is not sufficient for tackling
the immense problems of drug overdose. Participants noted that
many organizations were using some digital technology for
providing activities and support to service users, but that was
not transforming their services. The findings highlight the need
for new value creation to enable new pathways such as new
digital services. For instance, digital technologies can be used
to redesign processes to streamline the existing ones or allow
organizations to offer new services that are not offered if digital
technologies were unavailable, such as remote consultations.
Hence, digital transformation, a change process in organizations
or societies driven by the use of digital technologies [34], is
needed to better tackle such a complex issue. Digital
transformation is not just about adopting digital technologies
but also about redesigning and rethinking the existing processes
to offer new and improved services [34]. Our evaluation
confirmed that in drug harm reduction services, the digital
transformation process requires particular skills, cultural and
structural changes in organizations [29], and the transformation
of society as a whole [35].

Digital transformation is the process of integrating digital
technologies into an organization’s operations, strategies, and
services to drive innovation, efficiency, and improved outcomes

[19]. For drug service providers, digital transformation involves
leveraging digital tools and technologies to enhance the delivery
of addiction treatment and support services. We integrated a
conceptual framework provided by Daneshvar et al [27] to
explore the relationship between digital technology and the
services provided to determine how far along the journey the
sector is in relation to digital transformation. We show that
currently, in most cases, existing digital tools are used to deliver
existing services (in a digital form). Only very few new services
were offered because of adopting digital tools (both existing
and new digital tools). Hence, we propose that in the field of
prevention of overdose death, we are only at the early stages of
digital transformation. There are several reasons for this as either
identified in previous research or by our study. For instance,
many organizations do not have the required digital
infrastructures [36], there are challenges with regard to data
security and privacy [37-39], limited digital literacy [40], and
technology usability in health and care [41,42]. Our study
contributes to these areas of concern by indicating ways in which
these challenges can be addressed. For example, training
programs offered by service providers (eg, setting up accounts
and email addresses to use social media) can be a very effective
approach to boost the confidence of service users, which further
improves their engagement with technology. We found different
preferences and feelings expressed toward different devices
offered by the digital inclusion program. Smartphones and
tablets were considered more learnable and usable to those who
were less digitally proficient, as opposed to laptops and
Chromebooks. Thus, the usability of digital technologies was
important. Hence, digital transformation programs need to
consider these aspects when designing or transforming services.

Implications for Policy, Practice, and Research
The findings underscore the necessity for policies and programs
aimed at addressing digital inclusion to ameliorate the digital
divide among marginalized populations. Provision of access to
devices and internet connectivity can facilitate social
connections and access to support services for people who use
drugs. Government policies are essential to ensure the secure
and ethical use of digital technologies in the health care sector,
encompassing protections for sensitive health data. Regulatory
frameworks surrounding privacy and consent should be fortified.
Harm reduction organizations could integrate digital
technologies, such as telehealth, mobile health apps, and
web-based tools, into service delivery models where appropriate.
Digital modalities can enhance convenience, accessibility, and
engagement. Service providers could necessitate training in
both using new technologies and imparting digital skills to
service users. Supporting digital literacy and usability is
imperative for successful adoption. Practitioners must consider
user preferences and be cautious of a one-size-fits-all approach
to technology.

There is a need for more rigorous studies and formative
evaluations to establish the efficacy of specific digital health
interventions for substance use disorders, particularly newer
mobile health apps and wearable biosensors. Research should
investigate how technology influences intended treatment
outcomes. Qualitative data on user experiences are also
invaluable. Cost-effectiveness studies would bolster
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decision-making regarding investment in digital modalities
versus traditional delivery methods. Further exploration of
barriers to digital transformation of addiction services could
steer stakeholders toward transitioning from simple digitization
of existing services to more innovative care models. Quantitative
studies, such as randomized controlled trials, might be possible
in the future to compare outcomes of those with particular digital
technologies. In addition, a mixed methods study could
investigate whether the availability of technology might lead
to unintended consequences, such as facilitating connections
with drug providers.

Strengths and Limitations
This work is timely and coincides with the urgent impetus to
respond to DRD and significant political appetite in Scotland,
as well as the enhanced availability of digital health care funding
because of COVID-19 [20,36]. To the knowledge of the authors,
this is the first study to attempt to combine primary data
regarding the digital inclusion for harm reduction and prevention
of overdose death from the perspective of service users, service
providers, and the program team. The specific strengths of this
study lie in those areas that were identified as complementing
academic literature. For example, the themes presented here
were intentionally selected for their ability to elucidate the
sociotechnical task faced by technologists and intervention
implementation teams. The subtleties of the challenge, such as
the delicate balances required to achieve acceptability, may be
highly specific to this population. The opportunity presented to
support the development of the TPOM for this sector and
sociotechnical theory more broadly was also welcomed. Another
strength of the work is the total number of interviews (n=47)

conducted for this study, which provides a comprehensive
perspective on the topic across stakeholders.

A limitation of the work is that our sample population consisted
of people who participated in the program and therefore
provided with access and support to digital tech. While we tried
to speak to people who declined to participate in DLS, there
was no engagement from them. Participation from individuals
and groups involved in DRD prevention at the level of policy
and elected officials would have added finer details concerning
the macroenvironment and, thus, greater strategic insight into
the overall feasibility of digital programs.

Conclusions
Digital inclusion programs can offer a platform for engagement
of individuals at risk of drug-related harm to offer them a space
for accessing informal support, formal existing services, or, in
some cases, experiencing and benefiting from new services.
However, challenges remain, including service users' concerns
regarding data security, digital literacy, and technology usability
issues. Addressing these concerns necessitates a training
program for both service providers and users to enable them to
fully embrace the opportunities provided by digital connections,
as well as initiating a cultural and societal shift toward the
development and use of technologies to tackle DRDs. Moving
beyond device provision, such programs should focus on the
development of new digital services. Digital transformation is
complex and may take a long time to achieve, but it can have
a significant impact on preventing DRDs. In the modern
landscape of health and social care, access to digital technology
for all is no longer a luxury but an essential necessity.

Acknowledgments
The authors would like to thank the Digital Lifelines Scotland and Technology Enabled Care program of the Scottish Government,
who funded this project. They would like to thank all the participants across services, the program team, and the delivery team,
as well as those who helped with recruitment. The authors also want to thank Tessa Parkes, Josh Dumbrell, and Joe Schofield,
who supported other aspects of the study.

Authors' Contributions
HD and CM conceptualized, designed, and developed this part of the analysis. HD wrote the first draft of the paper. CM and HC
led the design of the wider study. GS, HD, and JG carried out all data collection. GS and HD performed data coding, while GS,
HD, HC, and CM conducted data analysis and prepared the write-up. Our team comprised members of mixed gender, all of whom
are educated to the master’s or PhD level and have extensive experience working with people who use drugs and service staff.
GS has relevant lived experience. We discussed the data collection process and analysis as a team, ensuring our findings were
grounded in participants’experiences. All authors participated in reviewing, editing, and finalizing the manuscript, and all approved
the final version.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Topic guide.
[DOCX File , 18 KB-Multimedia Appendix 1]

References

1. World drug report 2021. United Nations. 2021. URL: https://www.unodc.org/unodc/en/data-and-analysis/wdr2021.html
[accessed 2024-09-11]

J Med Internet Res 2024 | vol. 26 | e52345 | p. 14https://www.jmir.org/2024/1/e52345
(page number not for citation purposes)

Daneshvar et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v26i1e52345_app1.docx&filename=0c4012a48da06ff7113cf35a22661587.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e52345_app1.docx&filename=0c4012a48da06ff7113cf35a22661587.docx
https://www.unodc.org/unodc/en/data-and-analysis/wdr2021.html
http://www.w3.org/Style/XSL
http://www.renderx.com/


2. McAuley A, Matheson C, Robertson JR. From the clinic to the street: the changing role of benzodiazepines in the Scottish
overdose epidemic. Int J Drug Policy. Feb 2022;100:103512. [doi: 10.1016/j.drugpo.2021.103512] [Medline: 34753047]

3. Drug-related deaths in Scotland in 2022. National Records of Scotland. 2023. URL: https://www.nrscotland.gov.uk/
statistics-and-data/statistics/statistics-by-theme/vital-events/deaths/drug-related-deaths-in-scotland/2022 [accessed 2023-10-24]

4. Jalali MS, Botticelli M, Hwang RC, Koh HK, McHugh RK. The opioid crisis: a contextual, social-ecological framework.
Health Res Policy Syst. Aug 06, 2020;18(1):87. [FREE Full text] [doi: 10.1186/s12961-020-00596-8] [Medline: 32762700]

5. Cicero TJ, Ellis MS, Kasper ZA. Increased use of heroin as an initiating opioid of abuse. Addict Behav. Nov 2017;74:63-66.
[doi: 10.1016/j.addbeh.2017.05.030] [Medline: 28582659]

6. Heroin research report. National Institute on Drug Abuse. URL: https://nida.nih.gov/publications/drugfacts/heroin [accessed
2023-06-28]

7. Opioid overdose. World Health Organization. 2023. URL: https://www.who.int/news-room/fact-sheets/detail/opioid-overdose
[accessed 2023-06-28]

8. National mission on drug deaths: plan 2022-2026. The Scottish Government. Aug 2022. URL: https://www.gov.scot/binaries/
content/documents/govscot/publications/strategy-plan/2022/08/national-drugs-mission-plan-2022-2026/documents/
national-mission-drug-deaths-plan-2022-2026/national-mission-drug-deaths-plan-2022-2026/govscot%3Adocument/
national-mission-drug-deaths-plan-2022-2026.pdf [accessed 2024-09-11]

9. Drug Deaths Taskforce response: a cross Government approach. The Scottish Government. Jan 2023. URL: https://www.
drugsandalcohol.ie/37914/ [accessed 2024-09-11]

10. Welcome to Digital Lifelines Scotland. Digital Lifelines Scotland. URL: https://digitallifelines.scot/ [accessed 2024-09-11]
11. Reisdorf B, Rhinesmith C. Digital inclusion as a core component of social inclusion. Soc Incl. May 14, 2020;8(2):132-137.

[doi: 10.17645/si.v8i2.3184]
12. Oteo A, Daneshvar H, Baldacchino A, Matheson C. Overdose alert and response technologies: state-of-the-art review. J

Med Internet Res. Feb 15, 2023;25:e40389. [FREE Full text] [doi: 10.2196/40389] [Medline: 36790860]
13. Daneshvar H, Oteo A, Schofield J, Parkes T, Matheson C, Baldacchino A. Mapping of overdose detection and alert

technologies: a summary. Universities of Stirling and St Andrews. Feb 2022. URL: https://digitallifelines.scot/media/1115/
digital-lifelines-odart-mapping-summary.pdf [accessed 2024-09-11]

14. Molfenter T, Roget N, Chaple M, Behlman S, Cody O, Hartzler B, et al. Use of telehealth in substance use disorder services
during and after COVID-19: online survey study. JMIR Ment Health. Feb 08, 2021;8(2):e25835. [FREE Full text] [doi:
10.2196/25835] [Medline: 33481760]

15. Mimigiannis C, Gallos P, Mantas J. The drug addicts' usage of information and communication technologies. Stud Health
Technol Inform. Nov 23, 2020;275:236-237. [doi: 10.3233/SHTI200734] [Medline: 33227780]

16. Ganesh R, Rao R, Deb KS, Bhad R, Yadav D. Digital capacity and interest in mHealth interventions among individuals on
opioid agonist maintenance treatment: a cross-sectional community-based study. Indian J Psychol Med. Jul
2022;44(4):354-358. [FREE Full text] [doi: 10.1177/02537176211027239] [Medline: 35949629]

17. Carrà G, Crocamo C, Humphris G, Tabacchi T, Bartoli F, Neufeind J, et al. Engagement in the Overdose Risk Information
(ORION) e-health tool for opioid overdose prevention and self-efficacy: a preliminary study. Cyberpsychol Behav Soc
Netw. Dec 2017;20(12):762-768. [doi: 10.1089/cyber.2016.0744] [Medline: 29148826]

18. Roth AM, Tran NK, Cocchiaro B, Mitchell AK, Schwartz DG, Hensel DJ, et al. Wearable biosensors have the potential to
monitor physiological changes associated with opioid overdose among people who use drugs: a proof-of-concept study in
a real-world setting. Drug Alcohol Depend. Dec 01, 2021;229(Pt A):109138. [FREE Full text] [doi:
10.1016/j.drugalcdep.2021.109138] [Medline: 34781097]

19. Hess T, Matt C, Benlian A, Wiesböck F. Options for formulating a digital transformation strategy. MIS Q Exec. Jun
2016;15(2):123-139. [doi: 10.4324/9780429286797-7]

20. Evaluation of the Digital Lifelines Scotland Programme, March 2023. Digital Lifelines Scotland. Jul 31, 2023. URL: https:/
/digitallifelines.scot/news-events/evaluation-of-the-digital-lifelines-scotland-programme-march-2023/ [accessed 2024-09-11]

21. Cresswell K, Williams R, Sheikh A. Developing and applying a formative evaluation framework for health information
technology implementations: qualitative investigation. J Med Internet Res. Jun 10, 2020;22(6):e15068. [FREE Full text]
[doi: 10.2196/15068] [Medline: 32519968]

22. Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K. Purposeful sampling for qualitative data collection
and analysis in mixed method implementation research. Adm Policy Ment Health. Sep 2015;42(5):533-544. [FREE Full
text] [doi: 10.1007/s10488-013-0528-y] [Medline: 24193818]

23. What are third sector organisations? National Audit Office. URL: https://www.nao.org.uk/successful-commissioning/
introduction/what-are-civil-society-organisations-and-their-benefits-for-commissioners/ [accessed 2024-02-22]

24. Zamawe FC. The implication of using NVivo software in qualitative data analysis: evidence-based reflections. Malawi
Med J. Mar 2015;27(1):13-15. [FREE Full text] [doi: 10.4314/mmj.v27i1.4] [Medline: 26137192]

25. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3(2):77-101. [doi:
10.1191/1478088706qp063oa]

26. Miles MB, Huberman AM. Qualitative Data Analysis: An Expanded Sourcebook. Thousand Oaks, CA. SAGE Publications;
1994.

J Med Internet Res 2024 | vol. 26 | e52345 | p. 15https://www.jmir.org/2024/1/e52345
(page number not for citation purposes)

Daneshvar et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.drugpo.2021.103512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34753047&dopt=Abstract
https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/vital-events/deaths/drug-related-deaths-in-scotland/2022
https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/vital-events/deaths/drug-related-deaths-in-scotland/2022
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-020-00596-8
http://dx.doi.org/10.1186/s12961-020-00596-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32762700&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2017.05.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28582659&dopt=Abstract
https://nida.nih.gov/publications/drugfacts/heroin
https://www.who.int/news-room/fact-sheets/detail/opioid-overdose
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2022/08/national-drugs-mission-plan-2022-2026/documents/national-mission-drug-deaths-plan-2022-2026/national-mission-drug-deaths-plan-2022-2026/govscot%3Adocument/national-mission-drug-deaths-plan-2022-2026.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2022/08/national-drugs-mission-plan-2022-2026/documents/national-mission-drug-deaths-plan-2022-2026/national-mission-drug-deaths-plan-2022-2026/govscot%3Adocument/national-mission-drug-deaths-plan-2022-2026.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2022/08/national-drugs-mission-plan-2022-2026/documents/national-mission-drug-deaths-plan-2022-2026/national-mission-drug-deaths-plan-2022-2026/govscot%3Adocument/national-mission-drug-deaths-plan-2022-2026.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/strategy-plan/2022/08/national-drugs-mission-plan-2022-2026/documents/national-mission-drug-deaths-plan-2022-2026/national-mission-drug-deaths-plan-2022-2026/govscot%3Adocument/national-mission-drug-deaths-plan-2022-2026.pdf
https://www.drugsandalcohol.ie/37914/
https://www.drugsandalcohol.ie/37914/
https://digitallifelines.scot/
http://dx.doi.org/10.17645/si.v8i2.3184
https://www.jmir.org/2023//e40389/
http://dx.doi.org/10.2196/40389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36790860&dopt=Abstract
https://digitallifelines.scot/media/1115/digital-lifelines-odart-mapping-summary.pdf
https://digitallifelines.scot/media/1115/digital-lifelines-odart-mapping-summary.pdf
https://mental.jmir.org/2021/2/e25835/
http://dx.doi.org/10.2196/25835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33481760&dopt=Abstract
http://dx.doi.org/10.3233/SHTI200734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33227780&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/02537176211027239?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/02537176211027239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35949629&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2016.0744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29148826&dopt=Abstract
https://europepmc.org/abstract/MED/34781097
http://dx.doi.org/10.1016/j.drugalcdep.2021.109138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34781097&dopt=Abstract
http://dx.doi.org/10.4324/9780429286797-7
https://digitallifelines.scot/news-events/evaluation-of-the-digital-lifelines-scotland-programme-march-2023/
https://digitallifelines.scot/news-events/evaluation-of-the-digital-lifelines-scotland-programme-march-2023/
https://www.jmir.org/2020/6/e15068/
http://dx.doi.org/10.2196/15068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32519968&dopt=Abstract
https://europepmc.org/abstract/MED/24193818
https://europepmc.org/abstract/MED/24193818
http://dx.doi.org/10.1007/s10488-013-0528-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24193818&dopt=Abstract
https://www.nao.org.uk/successful-commissioning/introduction/what-are-civil-society-organisations-and-their-benefits-for-commissioners/
https://www.nao.org.uk/successful-commissioning/introduction/what-are-civil-society-organisations-and-their-benefits-for-commissioners/
https://europepmc.org/abstract/MED/26137192
http://dx.doi.org/10.4314/mmj.v27i1.4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26137192&dopt=Abstract
http://dx.doi.org/10.1191/1478088706qp063oa
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Daneshvar H, Anderson S, Williams R, Mozaffar H. How can social media lead to co-production (co-delivery) of new
services for the elderly population? A qualitative study. JMIR Hum Factors. Feb 12, 2018;5(1):e5. [FREE Full text] [doi:
10.2196/humanfactors.7856] [Medline: 29434014]

28. Strachan G, Daneshvar H, Carver H, Greenhalgh J, Matheson C. Using digital technology to reduce drug-related harms: a
targeted service users' perspective of the digital lifelines Scotland programme. Harm Reduct J. Jul 01, 2024;21(1):128.
[FREE Full text] [doi: 10.1186/s12954-024-01012-y] [Medline: 38951880]

29. Matt C, Hess T, Benlian A. Digital transformation strategies. Bus Inf Syst Eng. Aug 4, 2015;57:339-343. [doi:
10.1007/s12599-015-0401-5]

30. McClure EA, Acquavita SP, Harding E, Stitzer ML. Utilization of communication technology by patients enrolled in
substance abuse treatment. Drug Alcohol Depend. Apr 01, 2013;129(1-2):145-150. [FREE Full text] [doi:
10.1016/j.drugalcdep.2012.10.003] [Medline: 23107600]

31. Ozga JE, Paquette C, Syvertsen JL, Pollini RA. Mobile phone and internet use among people who inject drugs: implications
for mobile health interventions. Subst Abus. 2022;43(1):592-597. [FREE Full text] [doi: 10.1080/08897077.2021.1975871]
[Medline: 34491889]

32. Monarque M, Sabetti J, Ferrari M. Digital interventions for substance use disorders in young people: rapid review. Subst
Abuse Treat Prev Policy. Feb 17, 2023;18(1):13. [FREE Full text] [doi: 10.1186/s13011-023-00518-1] [Medline: 36805783]

33. Marsch LA. Digital health and addiction. Curr Opin Syst Biol. Apr 2020;20:1-7. [FREE Full text] [doi:
10.1016/j.coisb.2020.07.004] [Medline: 32885099]

34. Vial G. Understanding digital transformation: a review and a research agenda. J Strateg Inf Syst. Jun 2019;28(2):118-144.
[doi: 10.1016/j.jsis.2019.01.003]

35. Braa J, Sahay S, Monteiro E. Design theory for societal digital transformation: the case of digital global health. J Assoc
Inf Syst. 2023;24(6):1645-1669. [doi: 10.17705/1jais.00816]

36. Matheson C, Carver H, Parkes T, Daneshvar H, Connell C, Dumbrell J, et al. Digital inclusion to prevent drug related
deaths: scoping user needs. Digital Lifelines Scotland. 2022. URL: https://www.stir.ac.uk/research/hub/publication/
1825538#panel_1_1 [accessed 2024-09-11]

37. Molfenter T, Brown R, O'Neill A, Kopetsky E, Toy A. Use of telemedicine in addiction treatment: current practices and
organizational implementation characteristics. Int J Telemed Appl. Mar 11, 2018;2018:3932643. [FREE Full text] [doi:
10.1155/2018/3932643] [Medline: 29713341]

38. Boonstra A, Broekhuis M. Barriers to the acceptance of electronic medical records by physicians from systematic review
to taxonomy and interventions. BMC Health Serv Res. Aug 06, 2010;10:231. [FREE Full text] [doi:
10.1186/1472-6963-10-231] [Medline: 20691097]

39. Sittig DF, Singh H. A new sociotechnical model for studying health information technology in complex adaptive healthcare
systems. Qual Saf Health Care. Oct 2010;19 Suppl 3(Suppl 3):i68-i74. [FREE Full text] [doi: 10.1136/qshc.2010.042085]
[Medline: 20959322]

40. Pillai NM, Mohan A, Gutjahr G, Nedungadi P. Digital literacy and substance abuse awareness using tablets in indigenous
settlements in Kerala. In: Proceedings of the IEEE 18th International Conference on Advanced Learning Technologies.
2018. Presented at: ICALT 2018; July 9-13, 2018; Mumbai, India. [doi: 10.1109/icalt.2018.00026]

41. Holden RJ, Campbell NL, Abebe E, Clark DO, Ferguson D, Bodke K, et al. Usability and feasibility of consumer-facing
technology to reduce unsafe medication use by older adults. Res Social Adm Pharm. Jan 2020;16(1):54-61. [FREE Full
text] [doi: 10.1016/j.sapharm.2019.02.011] [Medline: 30853507]

42. de Joode E, van Heugten C, Verhey F, van Boxtel M. Efficacy and usability of assistive technology for patients with
cognitive deficits: a systematic review. Clin Rehabil. Aug 2010;24(8):701-714. [doi: 10.1177/0269215510367551] [Medline:
20543021]

Abbreviations
DLS: Digital Lifelines Scotland
DRD: drug-related death
TPOM: Technology, People, Organization, and Macroenvironment

J Med Internet Res 2024 | vol. 26 | e52345 | p. 16https://www.jmir.org/2024/1/e52345
(page number not for citation purposes)

Daneshvar et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://humanfactors.jmir.org/2018/1/e5/
http://dx.doi.org/10.2196/humanfactors.7856
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29434014&dopt=Abstract
https://harmreductionjournal.biomedcentral.com/articles/10.1186/s12954-024-01012-y
http://dx.doi.org/10.1186/s12954-024-01012-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38951880&dopt=Abstract
http://dx.doi.org/10.1007/s12599-015-0401-5
https://europepmc.org/abstract/MED/23107600
http://dx.doi.org/10.1016/j.drugalcdep.2012.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23107600&dopt=Abstract
https://europepmc.org/abstract/MED/34491889
http://dx.doi.org/10.1080/08897077.2021.1975871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34491889&dopt=Abstract
https://substanceabusepolicy.biomedcentral.com/articles/10.1186/s13011-023-00518-1
http://dx.doi.org/10.1186/s13011-023-00518-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36805783&dopt=Abstract
https://europepmc.org/abstract/MED/32885099
http://dx.doi.org/10.1016/j.coisb.2020.07.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32885099&dopt=Abstract
http://dx.doi.org/10.1016/j.jsis.2019.01.003
http://dx.doi.org/10.17705/1jais.00816
https://www.stir.ac.uk/research/hub/publication/1825538#panel_1_1
https://www.stir.ac.uk/research/hub/publication/1825538#panel_1_1
https://doi.org/10.1155/2018/3932643
http://dx.doi.org/10.1155/2018/3932643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29713341&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-10-231
http://dx.doi.org/10.1186/1472-6963-10-231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20691097&dopt=Abstract
https://europepmc.org/abstract/MED/20959322
http://dx.doi.org/10.1136/qshc.2010.042085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20959322&dopt=Abstract
http://dx.doi.org/10.1109/icalt.2018.00026
https://europepmc.org/abstract/MED/30853507
https://europepmc.org/abstract/MED/30853507
http://dx.doi.org/10.1016/j.sapharm.2019.02.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30853507&dopt=Abstract
http://dx.doi.org/10.1177/0269215510367551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20543021&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by N Cahill; submitted 01.09.23; peer-reviewed by S Hinder, M Barratt, H Veldandi; comments to author 23.01.24; revised
version received 23.02.24; accepted 31.07.24; published 24.09.24

Please cite as:
Daneshvar H, Carver H, Strachan G, Greenhalgh J, Matheson C
From Digital Inclusion to Digital Transformation in the Prevention of Drug-Related Deaths in Scotland: Qualitative Study
J Med Internet Res 2024;26:e52345
URL: https://www.jmir.org/2024/1/e52345
doi: 10.2196/52345
PMID:

©Hadi Daneshvar, Hannah Carver, Graeme Strachan, Jessica Greenhalgh, Catriona Matheson. Originally published in the Journal
of Medical Internet Research (https://www.jmir.org), 24.09.2024. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original publication on
https://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2024 | vol. 26 | e52345 | p. 17https://www.jmir.org/2024/1/e52345
(page number not for citation purposes)

Daneshvar et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2024/1/e52345
http://dx.doi.org/10.2196/52345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

