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Background: Loneliness is a widespread phenomenon associated with a number of negative health outcomes.
Older individuals may constitute one important target group with a need for effective interventions. However,
despite evidence showing that addressing maladaptive social cognition (e.g., via cognitive behavioral therapy
[CBT]) is the most effective intervention strategy for reducing loneliness, most existing programs aimed at older
individuals do not use that method. Further, in terms of mental health service use, older individuals have been
found to be an extremely undertreated population. When developing interventions, active involvement of end
users in the development process is essential to increase later uptake.

Objective: The aim of the present study was to develop an internet-based CBT intervention for loneliness in older
individuals (i.e., aged >65 years) applying a user-centered design. The present report provides an in-depth
description of the development process.

Methods: Two phases of qualitative data collection were conducted in parallel with intervention development
using a sample of N = 12 participants including both potential end users (i.e., older adults) as well as experts (i.e.,
psychotherapists). Measures included semi-structured interviews and usability testing.

Results: In Phase 1 interviews, participants indicated that they were predominantly positive about the idea of an
internet-based program for loneliness targeting older individuals. Individualization and interactivity were named
as crucial features. In Phase 2, usability testing of a prototype program provided important insights into technical
barriers to intervention use. Further, participants reported that they were missing content on philosophy/the-
ology and the role of descendants/relatives. Valuable insights from Phase 1 and Phase 2 were incorporated into
the intervention program resulting in a 7-module internet-based self-help CBT intervention.

Discussion: Findings of this study highlight the significance of including relevant stakeholders in the development
process of an intervention. Additionally, results emphasize the high acceptance of internet-based interventions in
this population, but also underline the need for considering age-specific aspects when developing treatments.

1. Introduction

Loneliness is a widespread phenomenon and has been described as a
serious public health issue (e.g., Holt-Lunstad et al., 2017). In the
literature, it is usually defined as a perceived discrepancy between an
individual's desired and actual social network (Peplau and Perlman,
1982). Indeed, feelings of loneliness have been found to be related to a
broad range of both physical and mental health conditions (Hawkley
and Capitanio, 2015). In line with that, researchers have also

emphasized the high health care costs associated with loneliness (Mei-
sters et al., 2021).

A recent study investigated the age distribution of loneliness feelings
across the adult lifespan (Hawkley et al., 2022). Findings pointed at a
non-linear shape with increased loneliness levels among those at
younger (< 30 years) and older age (>70 years) with an additional peak
found in adults aged around 50-60 years. Interestingly, no significant
association was found between loneliness and age when controlling for a
number of relevant covariates. However, the authors concluded that
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predictive factors for loneliness, such as low income, worse health,
widowhood, and low social contact frequency are more common in
older age and thus may account for the observed differences in the age
distribution of loneliness. Based on these findings, older adults may
constitute one important target group with a need for effective loneli-
ness interventions.

Given the negative effects of loneliness on both the individual and
societal level, there is an increasing interest in finding effective inter-
vention strategies to decrease feelings of loneliness. In 2011, Masi and
colleagues published a meta-analysis on the efficacy of different types of
loneliness interventions (Masi et al., 2011). Based on the literature, the
authors were able to identify four main intervention strategies that were
used to reduce loneliness, namely a) improving social skills, b)
enhancing social support, ¢) providing opportunities for social contact,
and d) addressing maladaptive cognitions (e.g., via cognitive behavioral
therapy [CBT]). Interestingly, interventions using the latter strategy
were found to be most effective. The authors concluded that this result is
in line with the model of loneliness as a regulatory loop according to
which lonely individuals show an increased vigilance for social threats,
remember more negative social information, and tend to engage in so-
cial behavior that confirms their negative expectations (Cacioppo and
Hawkley, 2009). However, despite these findings, most loneliness in-
terventions targeting older individuals have been found to not focus on
maladaptive cognitions, but rather use other strategies (e.g., social
contact) (O'Rourke et al., 2018).

When it comes to the treatment of mental health conditions in the
elderly, older adults have been found to be an extremely underserved
population. Indeed, in a study by Trollor et al. (2007), only a quarter of
older individuals experiencing a mental disorder within the last year had
sought treatment. Lack of perceived need as well as transportation and
mobility limitations have been identified as potential factors impeding
the provision of mental health services to this age group (Knaevelsrud
et al., 2017; Mackenzie et al., 2010). Hence, innovative intervention
approaches are needed in order to circumvent these barriers and narrow
the existing treatment gap among this population (Dworschak et al.,
2022).

Internet-based interventions provide an alternative treatment
approach and have been found to overcome a number of barriers asso-
ciated with face-to-face treatments, such as geographic boundaries
(Knaevelsrud et al., 2017) and stigma (e.g., Cuijpers et al., 2008).
Additionally, this type of intervention has been argued to alleviate social
anxiety associated with seeing a therapist (Soucy and Hadjistavropou-
los, 2017), which has been suggested as particularly beneficial in the
context of loneliness given the high degree of withdrawal and avoidance
shown in lonely individuals (Kall et al., 2020). Importantly, internet-
based interventions have been found to be an effective treatment op-
tion across the adult life span, including older individuals (Andersson
et al., 2019; Dworschak et al., 2022).

A major challenge in internet-based treatments is the low uptake rate
by users (e.g., Eysenbach, 2005). A low level of user engagement in the
development phase of interventions has been described as one of the
major causes for uptake issues (Gemert-Pijnen et al., 2011). One
promising method to address this problem is the active involvement of
potential end users in the development process of an intervention (de
Beurs et al., 2017). A main element in these approaches is to assess users'
needs and use this knowledge as a basis for intervention conceptuali-
zation (e.g., Bartholomew et al., 1998). Generally, in intervention
research, a detailed description of how interventions are developed has
also been mentioned as a crucial step to enable continuous improvement
and dissemination of such programs (e.g., Schueller et al., 2017).

The aim of the present study was to develop an internet-based CBT
intervention for loneliness in older individuals (i.e., aged >65 years)
involving potential end users and experts during two phases of data
collection via a user-centered design (UCD). Importantly, given the
above-mentioned findings, we aimed to develop an intervention that
specifically focused on addressing maladaptive social cognition as the
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main intervention strategy (vs. other strategies). To the best of our
knowledge, there exists no such intervention exclusively targeting older
individuals. The aim of the current report is to provide an in-depth
description of the development process of the intervention.

2. Methods
2.1. Study design

We used a UCD to develop the intervention. UCD describes the active
involvement of potential end users in the development process of an
intervention (de Beurs et al., 2017). Within this method, we imple-
mented a qualitative descriptive design, which aims for a comprehensive
yet simple description of the thoughts and insights provided by partic-
ipants (Bradshaw et al., 2017; Sandelowski, 2000). Two phases of
qualitative data collection with potential end users (PEU) and experts
(E) were conducted in parallel with the development of our intervention.
The aim of the first phase was to identify the needs and preferences of
potential end users; findings were then incorporated into the develop-
ment of a prototype. As soon as a prototype intervention was available,
the second phase of data collection was conducted, which aimed at
testing the prototype and receiving feedback on this first version.
Findings from the second phase were then used to modify the prototype
and develop the final intervention. Fig. 1 describes the study design in
detail. In the following, the methods used in each phase of data collec-
tion are outlined. After that, the results section will cover findings of
both phases of data collection as well as insights into the development of
the prototype and the final version of the intervention program.

2.2. Phase 1 — needs and preference assessment

2.2.1. Participants

Following recommendations of Boddy (2016) on appropriate sample
sizes in qualitative designs, we aimed for a number of 12 participants
taking part in both phases of data collection. The sample was composed
of two subgroups, potential end users (i.e., adults aged >65 years), and
experts (i.e., psychotherapists that had treated at least eight patients
aged >65 years). Additionally, all individuals had to be fluent in
German. With regard to potential end users, we decided to not recruit
lonely individuals specifically, but rather older individuals in general
given the widespread and not per se pathological nature of loneliness.
We aimed for a higher number of potential end users as participants than
experts. Potential end users were recruited via flyers, online advertise-
ments, and the Senior Citizen's University in Zurich. Experts were con-
tacted individually by searching for mental health services in the Zurich
area that offered psychotherapy specifically for older adults. Partici-
pants received a voucher of 50 CHF for their participation in both
phases.

The final sample consisted of 12 participants including eight poten-
tial end users and four experts. One of the experts was not a psycho-
therapist by training, but a pastor. However, given his years of

| Phase 1: Needs and Preference Assessment l

| Prototype Development |

U

| Phase 2: Prototype Testing and Feedback |

< Theory and Evidence |

Final Intervention Development |

Fig. 1. Study design.
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experience in the work with older adults (including counselling work),
we decided to include him as an expert. Table 1 presents participants'
demographic characteristics.

2.2.2. Procedure

Data collection took place between December 2021 and February
2022. Interviews were conducted either at the University of Zurich, at
the participant's home or via an online video conference tool depending
on the participant's preference. At the beginning of the session, partic-
ipants gave their consent and filled out a demographic questionnaire.
Additionally, potential end users were asked to report on their internet
use. After that, a semi-structured interview was conducted. The same
two interviewers were running the sessions, with one interviewer pre-
sent per session. All interviews were audio-recorded with permission.
On average, interviews lasted for M = 37.00 min (SD = 10.72).

2.2.3. Measures

For the most part, all measures were the same for both subgroups of
participants; any minor difference is noted in the respective section.
However, the main difference was that while potential end users were
instructed to consider themselves as a representative of the older adult
group and respond from that perspective, experts were instructed to
respond from the background of their knowledge and experience with
the target group.

2.2.3.1. Internet use. To assess potential end users' internet use we used
two questions from Kortmann et al. (2021). The first questions focused
on whether participants had access to the internet (response options: yes,
privately; yes, professionally; no). The second question asked about the
frequency of internet use for seven different purposes (e.g., shopping)
using a response scale ranging from (1) never to (6) daily.

2.2.3.2. Semi-structured interview. A semi-structured interview was used
to identify potential end users' needs and preferences. Both subgroups
were basically asked the same questions; except for two questions that

Table 1
Demographic characteristics.
Subgroup Demographic Details N (%) M (SD)
Potential end users Female 3(37.50)
(n=28) Age 75.75
(8.66)
Nationality
Swiss 6 (75.00)
Dual citizenship 2 (25.00)
(Swiss and other)
Marital status
Single 1 (12.50)
Married 4 (50.00)
Divorced 2 (25.00)
Widowed 1(12.50)
Number of Children 2.13 (1.96)
Highest Education
Apprenticeship / vocational 5 (62.50)
training
High school diploma / 1 (12.50)
Matura
University 2 (25.00)
Current Professional Situation
Retired 8
(100.00)
Experts (n = 4) Female 3 (75.00)
Age 58.00
(2.20)
Years of experience 25.75
(4.79)
Percentage of patients 65+ 76.77
(15.28)

Note. Characteristics of the sample at Phase 1.
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were specific to potential end users. The interview covered four main
topics: (1) loneliness (e.g., definition, relevance), (2) mental health and
service use (e.g., relevance, barriers, facilitators), (3) internet use (e.g.,
relevance, barriers, facilitators), and (4) internet-based loneliness
intervention (e.g., potential barriers and facilitators, important content
and features).

2.2.4. Data analysis

Audio recordings of interviews were transcribed. Data was then
analyzed using Thematic Analysis (Braun and Clarke, 2006), applying
both an inductive and a deductive approach (e.g., Azungah, 2018). Two
coders and one “judge” solving any disagreements between coders were
involved in the coding process. Subgroup analyses were conducted to
identify any systematic differences between potential end users and
experts; in the results table it is noted if a theme was mentioned by one
subgroup only.

2.3. Phase 2 - prototype testing and feedback

2.3.1. Participants

The same participants as in Phase 1 took part in Phase 2. Only one of
the experts who participated in Phase 1 was not able to take part in the
second phase and was therefore replaced by a new participant.

2.3.2. Procedure

As soon as a prototype version of the intervention was available,
Phase 2 started (the prototype is described in the results section). Data
collection took place in June 2022. Due to the technical set-up, testing
sessions had to be conducted either at the University of Zurich or at the
participant's home. The session was split into two parts. In the first part
of the session, a Think aloud walkthrough was conducted, and notes were
taken by the respective interviewer. The second part of the session
involved a semi-structured interview. The same two interviewers as in
Phase 1 were running the sessions, with one interviewer present per
session. Additionally, a third interviewer undertook two sessions. The
entire session (both parts) was audio-recorded with permission. The
average duration of the sessions was M = 94.25 min (SD = 20.21).

2.3.3. Measures

2.3.3.1. Think aloud walkthrough. To gain information on the usability,
content and design of the prototype intervention, participants were
asked to perform some standardized “think aloud” (Nielsen, 1993) and
“cognitive walkthrough” (Lewis and Wharton, 1997) tasks (referred to
as Think aloud walkthrough). As part of these methods, participants are
asked to engage in specific activities (e.g., using a program) and
verbalize any thought that comes to their mind. By using these ap-
proaches, researchers can easily identify any features that hinder the
intuitive use of the system as well as gain information on how partici-
pants like or dislike specific aspects of a program (Burchert et al., 2019).
The Think aloud walkthrough was conducted in three steps with breaks in
between. In the first step, participants were asked to perform a few basic
critical tasks of the intervention on a laptop (e.g., login). As part of the
second step, participants were asked to use the intervention indepen-
dently on a laptop for a maximum of one hour. They were instructed to
get an overview of the program, test the functionalities, and take a look
at each module. Every 15 min, participants were informed about the
time passed. This task was stopped when either a) the entire program
had been completed, b) one hour had passed or c) the participant wanted
to stop the task. In the third part, participants were asked to briefly test
the intervention on a smartphone and on a tablet (total duration of 10
min). In each of these steps, individuals were instructed to verbalize
their thoughts and were reminded to do so, if they forgot. During the
entire Think aloud walkthrough the respective interviewer took notes and
observed the participant.
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2.3.3.2. Semi-structured interview. To gain feedback on specific aspects
of the intervention, a semi-structured interview was conducted. The
interview covered three main topics: (1) general impression of the
intervention (e.g., overall opinion, greatest challenge, potential barriers,
relevance, usefulness), (2) content (e.g., useful/useless topics, missing
topics, suggestions), and (3) design and illustrations (e.g., aspects they
liked/disliked, missing aspects, suggestions).

2.3.4. Data analysis

Audio recordings were transcribed as a first step, except for the Think
aloud walkthrough. For the latter, the notes taken by the interviewer were
used since the recording only served as a quality backup. Data was then
analyzed using Thematic Analysis (Braun and Clarke, 2006), applying
both an inductive and a deductive approach (e.g., Azungah, 2018). Data
from both parts of the session were combined. The aim of data analysis
was to develop a feasible list of suggestions in order to modify the
prototype. Two coders and one “judge” solving any disagreements be-
tween coders were involved in the coding process. Subgroup analyses
were conducted to identify any systematic differences between potential
end users and experts; in the results table it is noted if a theme was
mentioned by one subgroup only.

3. Results
3.1. Phase 1 — needs and preference assessment

Regarding potential end users' internet use, results showed that
seven individuals had access to the internet privately. All seven partic-
ipants used the internet at least for communication and information
seeking purposes. Overall, potential end users most frequently used the
internet for (1) communication, (2) searching for information, and (3)
entertainment and culture (for full results, see Table S1).

Phase 1 interviews provided important insights regarding potential
users' needs and preferences (see Table S2). Participants described
loneliness as a highly stigmatized topic and defined it as “social isola-
tion” or “being alone™:

“Well, that are people who have little or no social contacts.”
(P07, male, 82, PEU)

With regard to mental health, lack of knowledge, a perceived age
difference between patient and therapist, and stigmatization were
indicated as potential barriers to mental health service use, while
medical doctors were identified as potential facilitators. The general
attitude towards the internet was predominantly positive; however, lack
of support and knowledge were mentioned as important barriers.
Overall, participants were very positive about the idea of an internet-
based loneliness intervention for older adults and described the low-
threshold and easily accessible character of the program as particu-
larly beneficial:

“It's maybe also an intermediate step to a psychologist, right? (...)
And maybe you can find solutions directly in this program”
(P03, male, 67, PEU)

“Especially today, when we have so little contact to people it's — and
when people are home alone so often — to just be able to open the
laptop and then I click here and ask there (...)”

(P02, male, 77, PEU)

Individualization (i.e., providing options to make the program suit
one's individual needs) and interactivity (e.g., interactive exercises)
were mentioned as crucial features of such an intervention.

3.2. Prototype development

The prototype intervention was developed based on both existing
literature and results from Phase 1 interviews. In line with the literature
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on loneliness (e.g., Masi et al., 2011), CBT was chosen as the main
therapeutic approach with a particular focus on cognitive restructuring.
The method of cognitive restructuring was introduced in Module 2
including explanations and exercises on (a) how to identify maladaptive
cognitions in a first step and (b) challenge and substitute them using
various strategies and techniques in a second step (e.g., evidence gath-
ering). Cognitive restructuring was then applied to various cognitions
specifically relevant in the context of loneliness across modules, such as
challenging negative evaluations of being alone (module on conscious
aloneness) or questioning one's own expectations from others, as well as
reflecting on the impact of expectations on relationship satisfaction
(integrated into the module on social relations). Additionally, since
loneliness is robustly associated with reduced general well-being (e.g.,
Windle and Woods, 2004) as well as depression (e.g., Erzen and Cikrikci,
2018), some elements specifically addressing these “comorbid” aspects
were incorporated. To this aim, we also included techniques from other
psychological approaches, that have been shown to be particularly
useful and effective for addressing these aspects in older adults, such as
positive psychology (for improvement of well-being in older age; e.g.,
Carr et al., 2021) or life-review therapy (for improvement of depressive
symptoms in later life; e.g., Forstmeier et al., 2023; Pinquart and For-
stmeier, 2012). Actions implemented based on results from Phase 1 in-
terviews can be seen in Table S2. This process resulted in an internet-
based intervention consisting of seven modules. Each module focused
on a different topic (for an overview, see Table 2) and consisted of texts,
pictures and audio recordings and included both explanations as well as
practical exercises. A fictional e-coach guided users through the inter-
vention. Additionally, the program included six fictional characters

Table 2
Prototype intervention modules and additions in the final version of the
intervention.

Prototype Final version
Module  Topic Content Content-wise additions
1 Welcome e Program e Introduction of the
introduction and metaphor of a
outlook “mountain hike” to
e Introduction of e- describe how to work
coach and fictional with the program
characters
e Motivation and goal-
setting
2 Lonelinessand e Definition of e Film clip on the
negative loneliness experience of loneliness
thoughts e Development of
loneliness
e Introduction of the
thought-feelings-
actions triangle
model
3 Conscious e Difference between
aloneness aloneness vs.
loneliness
o Conscious aloneness
4 Social e Reflection on one's e Particular focus on
relations own social relations relations with
e Social fears descendants/relatives
e Expectations in
social relations
5 Wellbeing e Rumination e Particular focus on self-
e Sleep hygiene care
e Routines and day e Film clip on self-care
structure
6 Losses o Grief after a loss o Film clip on the
e Fear of loss experience of loss
7 Closure o Reflection and e Topic “meaning of life”
review of the
program
o Preserving
achievements

Further resources
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sharing their personal experiences with loneliness. These characters
were of varying age (but all >65 years) and gender and faced different
life circumstances. The intervention was designed as a self-guided self-
help intervention; no therapist support (i.e., guidance) was integrated.
This decision was made given the project's aim of developing (and
testing in future studies) an intervention specifically focusing on mal-
adaptive social cognitions as the main treatment strategy and being able
to disentangle effects due to CBT techniques from those of guidance that
may be particularly relevant in the context of loneliness (e.g., effects
associated with the formation of a trusting relationship with the thera-
pist) (Kall et al., 2020).

3.3. Phase 2 - prototype testing and feedback

Results of Phase 2 interviews and prototype testing are shown in
Table S3. As some emerging themes were contradictory, we decided to
only consider themes that were mentioned by at least three potential end
users or two experts. In general, participants particularly liked the
design and illustrations as well as the language used:

“(...) it is very well designed and really nicely done. It has nice
pictures, which go very well with the modules. Color-wise it is
beautifully made (...) I am surprised, the result is really a very
beautiful program.”

(P5, female, 65, PEU)

“The texts (...) were well drafted, they are understandable, it is not a
scientific wording.”
(P10, male, 85, PEU)

With regard to the content, they described the intervention as
comprehensive and highly acceptable:

“They [the program's topics and content] are good. They are very
good, they are very diverse, they cover many areas of psychotherapy
itself, don't they? Very complete. Yes. It's really very good content-
wise.”

Some participants were missing input on philosophy/theology as
well as on the role of descendants and relatives. Both potential end users
and experts appreciated the intuitive use of the intervention, but had
difficulties with some specific buttons (e.g., “next” button). Indeed,
some of the technical difficulties we observed seemed to be rather
related to the general use of a website or a laptop than specific to our
intervention program.

3.4. Final intervention development

Results of Phase 2 interviews provided a feasible list of suggestions,
that was then used to modify the prototype and develop the final
intervention. The monitoring sheet developed by Shala et al. (2020) was
used in a modified form in order to guide the adaptation and decision-
making process and to transparently document the procedure. As part
of this sheet, for each negative aspect or suggestion raised by the par-
ticipants, the strength of the evidence was evaluated (derived from the
number of participants mentioning it) and two team members inde-
pendently made suggestions on how to adapt the prototype. We adapted
the monitoring sheet of Shala et al. (2020) by (1) renaming the column
“quality of evidence” “strength of evidence”, (2) adding a separate col-
umn collecting and evaluating the strength of evidence from the liter-
ature in favor and/or against participants' suggestions (filled out
individually by team members; strength of evidence was derived from
the number and consistency of findings) as well as (3) adding another
separate column evaluating the technical feasibility of the suggestion.
Team members then met periodically and discussed suggestions. Final
decisions regarding adaptations were made in team discussions based on
both opinions of participants as well as research evidence. Generally,
while we gave more weight to participants' feedback when deciding on
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surface adaptations (e.g., design, technical usability), we gave more
weight to research evidence when discussing content-wise adaptations.
A third team member took on the role of a “judge” to resolve any po-
tential disagreements. An excerpt of the monitoring sheet can be found
in the supplementary material (see Table S4).

A number of adaptations were made. With regard to technical as-
pects, main adaptations included the addition of a “restart module”
button on every page and the enlargement of the “logout” button. The
number and length of texts was reduced and some texts were converted
into audio recordings. Additionally, within longer paragraphs of written
texts, several words were marked in bold to facilitate reading. As par-
ticipants suggested adding motivational input, weekly emails were
installed (sent in the name of the e-coach) and motivational messages
were added at the end of extensive modules. Additionally, short film
clips were incorporated in order to make the program more entertaining
and illustrate the content. Furthermore, as the fictional characters
included were perceived very positively, we increased their appearance
within the modules to provide examples. The feedback on the original
voice of the fictional e-coach used within audio recordings was pre-
dominantly negative; we therefore re-recorded the audios with a new
voice. As we observed several challenges and problems with regard to
the rather general use of a website, we decided to add some form of
technical support to the intervention (i.e., we provided a phone number
and email address for technical support). Content-wise adjustments and
additions to the final version of the program are presented in Table 2.

4. Discussion

The aim of this study was to describe the user-centered development
of an internet-based CBT intervention for loneliness in older adults. To
the best of our knowledge, there exists no such intervention exclusively
targeting older individuals. Two phases of data collection were con-
ducted, including semi-structured interviews and a usability testing,
which resulted in valuable insights regarding the needs and preferences
of the target group as well as barriers and facilitators to intervention use.
A main strength of this study is the continuous and iterative improve-
ment of the program and its features as well as the extensive involve-
ment of relevant stakeholders in the development process.

4.1. Summary of findings

Phase 1 interviews provided a number of important insights, two of
which should be highlighted here. First, participants were predomi-
nantly very positive about the idea of an internet-based self-help pro-
gram for loneliness and named the low-threshold and easily accessible
character of the intervention as particularly beneficial. Although older
adults are still underrepresented in research on internet-based in-
terventions (Crabb et al., 2012), this treatment approach has been found
to be acceptable (e.g., Mewton et al., 2013) and effective in this popu-
lation (Dworschak et al., 2022). Our findings are in line with this evi-
dence and emphasize the need to develop more such interventions for
this age group.

Further, participants highlighted the importance of individualization
within such a program. This is consistent with the literature describing
tailoring as one factor (among others) mediating effects of internet-
based treatments (Morrison et al.,, 2012) as well as with studies
showing that individualization within an intervention may enhance
engagement and adherence (e.g., Schubart et al., 2011). Thus, although
we were limited in our possibilities to provide a fully tailored program,
we still tried to include some features for individualization, such as
making all modules accessible right from the beginning, enabling par-
ticipants to skip subtopics, and allowing users to choose one out of six
fictional characters.

With regard to results of Phase 2, the usability testing of the proto-
type provided some crucial insights into technical barriers to the use of
our program. Although some of these issues could be adjusted in the
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final version, a number of problems that occurred were rather associated
with participants' lack of knowledge on the general use of a website. This
emphasized the need for us to provide at least some technical support
during intervention use (e.g., via phone/email address that can be
contacted in case of technical issues) and has also been recommended in
the literature on internet-based interventions for older populations (e.g.,
Crabb et al., 2012).

Interestingly, in Phase 2, experts also mentioned that they were
missing some philosophical or theological content in the prototype.
Indeed, the relevance of “finding meaning” has been highlighted as a
crucial goal (Grosse-Holtforth and Grawe, 2000) as well as develop-
mental task in higher age (Erikson, 1982). Also, “finding meaning” is a
central element in life-review therapy, a treatment approach specifically
aimed at older individuals (e.g., Butler, 1963). There is also evidence for
“meaning-oriented” interventions showing robust beneficial effects (Vos
et al., 2015). Taken together, these findings emphasize the need for
adapting interventions to specific age groups and consider age-specific
developmental aspects when designing interventions, as has also been
suggested by other researchers (Laidlaw and Kishita, 2015).

4.2. Limitations

Results of the current study have to be considered in light of several
limitations. First, potential end users were not included based on their
experience of loneliness. Thus, insights provided by these participants
may not correspond to those of actual end users. Second, all participants
included as potential end users were German-speaking and swiss. Hence,
we may have missed important insights of particularly vulnerable in-
dividuals (e.g., migrants). Third, there was a high probability of self-
selection bias in our sample, which may have resulted in only highly
motivated individuals participating, curtailing the validity of our
results.

4.3. Conclusion

The aim of the current study was to provide an in-depth description
of the user-centered development of an internet-based CBT intervention
for loneliness in older individuals. To the best of our knowledge, this
intervention is the first of its kind. Results of the two phases of quali-
tative data collection provided crucial insights regarding the needs and
preferences of potential end users, usability of the program, as well as
barriers and facilitators to actual intervention use, which were then
implemented into the program. Findings of the present study underline
the significance of involving relevant stakeholders in the development
process of an intervention.
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