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Abstract

Due to its chronic and recurrent nature, a recovery paradigm prioritizing building
resilience and adaptation to depression has to be implemented. Online peer support
interventions (PSIs) have shown to improve recovery in people with depression, while it is yet
unknown which recovery-oriented aspects are targeted specifically and to what degree user
engagement fosters these improvements. Therefore, this study investigated the effect of an
online PSI on the recovery-oriented aspects social support and participation, taking into
account user engagement. A sample of 73 participants filled out an assessment measuring
social support and participation at the start and after 6-months of engaging with the online PSI
while user engagement was tracked. The results indicate improvements in social support and
participation after engagement with the online PSI. However, these improvements were
irrespectively of the amount of user engagement. This study expanded our knowledge
concerning recovery-oriented benefits of online PSls for people with depression.
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Depression, characterized by a persistent feeling of sadness and loss of interest, is
considered a major public health problem worldwide (Jacob, 2012; WHO, 2021). The
disorder is associated with significant disability, suicide, and economic burden (Friedrich,
2017; Greenberg et al., 2021; Hawton et al., 2013). Depression has a chronic nature, with
many experiencing continuous depressive symptoms over 2 years (American Psychiatric
Association [APA], 2022), as well as a recurrent nature, with recent findings indicating that at
least 50% of the individuals developing a first lifetime episode of depression will incur a
second one (Bains & Abdijadid, 2022). Due to this chronic and recurrent nature of depression,
it is of high relevance to implement a recovery paradigm prioritizing building resilience and
adaptation to depression beyond mere symptom reduction.

Literature on the recovery paradigm distinguishes three recovery-oriented categories:
(1) clinical recovery, commonly defined as the reduction of psychiatric symptoms (Cavelti et
al., 2012); (2) personal recovery, concerning the individual psychological adaptation process
to a disorder (i.e., CHIME: Connectedness/social support, Hope, Identity, Meaning,
Empowerment; Cavalti et al., 2012; Leamy et al., 2011); and (3) functional recovery,
indicating the degree of “functioning” (i.e., performance of daily and social activities required
for self-maintenance; Harvey & Bellack, 2009; Robinson et al., 2004). With the aim of

supporting a life beyond services prioritizing resilience and adaptation, mental health policies



worldwide have increasingly focused on promotion of latter two categories of recovery (Piat
etal., 2021).

One promising intervention consistent with the recovery paradigm is peer support
interventions (PSls; Farkas & Anthony, 2010; Huang et al., 2020). Peer support in this context
refers to individuals with a similar (serious) mental illness exchanging information, sharing
experiences, and encouraging or helping each other to overcome challenges (Munce et al.,
2017; Park et al., 2018). A systematic review by Winsper et al. (2020) highlights the
superiority of PSls in initiating recovery compared to other recovery-oriented interventions,
due to its unique provision of role models for individual recovery on top of common
mechanisms of action, enabling users to make upward social comparisons (Wood, 1996).
Specifically, due to its low costs, high accessibility and possible anonymity, online PSIs have
been a topic of interest (Smit et al., 2022; Wright et al., 2003). Patients with depression might
benefit from this type of intervention specifically as it may decrease experienced stigma
(Burke et al., 2019), social isolation (Dennis, 2003) and serve as practice for self-disclosure in
the offline world (Smit et al. 2021). Indeed, research shows improvement in the recovery-
oriented categories after engagement with an online PSI in individuals with depression (Smit
etal., 2022).

Although research points toward a positive relation between online PSls and recovery-
oriented categories in depression, research investigating the effect of such interventions on
individual aspects of the recovery-oriented categories in isolation has been scarce, while the
importance has been highlighted before (Leamy et al., 2011; Weeghel et al., 2019). For
instance, Smit et al. (2022) has stressed the importance of assessing recovery-related indices
separately and in depth to improve validity of their findings. Investigating this effect will
expand our knowledge concerning which aspects of recovery are targeted by online PSls
specifically (and which not), which will increase specificity and might identify aspects of
recovery still left to be stimulated. Therefore, this study aimed to fill this gap in literature by
investigating the effect of an online PSI (i.e., Depression Connect; Smit et al., 2021) on two
relevant individual aspects of the recovery-oriented categories personal and functional
recovery.

The relevant individual recovery-oriented aspect of the category personal recovery
investigated in relation to the online PSI was social support. Social support has been referred
to as the perception and actuality that one is cared for, respected, and part of a social network
(e.g., family, friends, neighbors, community) available in times of need (Taylor, 2011). This

aspect is relevant for individuals with depression as, according to the stress-buffering model,



social support functions as a buffer against detrimental effects of stressful life events on
mental health (Windle, 1992), meaning that social support might protect individuals from
depression. In line with this, absence of social support has been associated with onset and
relapse of depression (Paykel, 1994). The protective function of social support against
(recurrent) depression and the experienced lack of it reported by depressed people (Smit et al.,
2021) makes social support target for intervention. The online PSI was expected to increase
the experience of social support in individuals with depression as it, for instance, might
decrease social isolation (Burke et al., 2019) and/or supplement offline support (Smit et al.,
2021; Cheng & Vicera, 2022). As such, an increase of social support over time was expected
to relate to interaction with the online PSI.

The important individual recovery-oriented aspect of the category functional recovery
investigated in relation to the online PSI was participation. The International Classification of
Functioning, Disability and Health (ICF; WHO, 2001) defines participation as involvement in
all areas of life, representing the societal perspective of functioning (of an individual as a
member of society). Growing evidence indicates that involvement in social activities is an
important determinant of mental health (Luo et al., 2020), has been associated with decreases
in depressive symptoms (Wang et al., 2022), and contributes to a sense of meaning in life in
individuals with depression (Abuy-Rayya, 2006; Bourassa et al., 2015). However, depressive
symptoms, such as fatigue or loss of interest, can affect one’s ability to fulfil social roles and
take part in society (Fiske et al., 2009). Therefore, finding ways to stimulate participation in
individuals with depression is of high relevance, making it target for intervention as well. The
online PSI was expected to increase participation as it might function as practice to engage in
such activities and/or lower the threshold to do so (Strand et al., 2020; Smit et al., 2021). As
such, an increase of participation over time was expected to relate to interaction with the
online PSI.

Aside from investigating whether there is an overall effect of online PSIs on aspects of
recovery categories, literature has also stressed the importance of discovering what frequency
and amount of engagement with the service yields optimal benefits (Alvarez-Jiminez et al.,
2016; Smit et al., 2022; VVayshenker et al., 2016). Specifically, it is hypothesized that high
engagement is related to greater improvements over time (Carron-Arthur et al., 2015;
Griffiths et al., 2009; Huang et al., 2020; Smit et al., 2022; VVayshenker et al., 2016), similarly
to the positive association between client participation in psychotherapy and improvements
(Garfiel, 1978; Luborsky et al., 1971; Luborsky et al, 1980; Nelson & Borkovec, 1989;
Orlinsky & Howard, 1978). Higher user engagement with the platform was expected to



increase received peer support, thereby possibly contributing to recovery-oriented
improvements. Therefore, this study investigated the effect of user engagement with the
online PSI on the recovery-oriented aspects social support and participation as well,
hypothesizing higher user engagement to relate to greater improvements over time. Overall,
this study was intended to expand our knowledge concerning the potential recovery-oriented
benefits of online PSI for individuals struggling with depression and the most effective
manner to use online PSIs to achieve such benefits.

Methods
This study made use of existing data from a larger, quantitative study conducted by
Smit et al. (2022) on the online platform Depression Connect (DC; Smit et al., 2021), which
was determined to not require ethical approval by the local ethics committee (Commissie

Mensgebonden Onderzoek Arnhem-Nijmegen) due to minimal burden to participants.

Depression Connect (DC)

The online intervention used to facilitate peer support for people coping with
depression was Depression Connect (DC; Smit et al., 2021). This platform was developed by
the Depression Association, the Centre of Expertise for Depression (part of the Pro Persona
Institute for mental health care), and the Radboud University Medical Centre, the
Netherlands, and launched on June 19, 2019. The website was designed to offer individuals
struggling with depression to (anonymously) read or exchange knowledge and experiences
regarding coping with depression. To ensure a constructive and supportive atmosphere,
moderators screened posts twice a day. Members of the platform were able to start new
discussion topics or join one of the eight predetermined topics (based on the experiential
knowledge themes identified in Smit et al., 2020). Besides this, members could read and post
messages on the forum, and send private messages to other users. For more details on DC, see
Smit et al. (2021).

Procedure

All individuals registered at the launch of DC on June 19, 2019 and new members up
until September 24, 2020 received an email with information on the study, an invitation to
participate as well as contact information. Participation was completely voluntarily, and
participants did not receive any financial- or other compensation. Those interested to

participate provided consent in a digital form to log and analyze their data and were asked to



complete the survey at three timepoints: (1) at baseline: 1 or 2 days after joining DC, (2) 3
months-, and (3) 6 months after joining DC. Due to the restrictiveness of this paper, only
those that at least completed baseline and the 6-months assessment were included.

Participants

A total of 1374 new DC members joined the platform during recruitment period of the
larger study by Smit et al. (2022). From these, 301 participants completed baseline assessment
without deleting their accounts (301/1374; 21.91%), of which 74 participants completed the
6-months assessment as well (74/301; 24.58%). These datasets will be used for inclusion in

this study.

Survey materials
Demographic and Clinical Characteristics

At baseline, participants were asked to indicate their demographic and clinical
characteristics, with age, sex, current treatment and depression severity (described below)
being recorded in this study. For more detail on the demographic and clinical characteristics

of this sample, see Smit et al. (2022).

Depression Severity

Depression severity was assessed in this study as well, using the Dutch version of the
Beck Depression Inventory-11 (BDI-11; Beck et al., 1996). This 21-item questionnaire scores
answers on a scale from 0 to 3, with a total score ranging from 0 to 63 (higher scores
indicating more severe depressive symptoms). The severity of depressive symptoms was
considered ‘minimal’ for scores between 0 and 13, ‘mild’ for scores between 14 and 19,
‘moderate to severe’ for scores between 20 and 28, and ‘severe’ for scores between 29 and 63
(von Glischinski et al., 2019). The BDI-II has shown good psychometrics properties (Smit et
al., 2022; Wang & Gorenstein, 2013).

Social Support

Social support was operationalized based on experiential knowledge by summing the
scores of the following subscales to one total score per assessment (baseline and 6 months),
divided by the number of subscales, creating a score ranging from 0 (low social support) to 4
(high social support): Seeking support (i.e., the degree to which the individual seeks and

maintains support from professionals and significant others) from the Assessment of Self-



management in Anxiety and Depression questionnaire (ASAD; Krijnen-de Bruin, 2021), the
reversed coded subscale of Getting along (i.e., amount of ease experienced when interacting
with others) from the World Health Organization Disability Assessment Schedule 2.0
(WHODAS 2.0; Ustiin et al., 2010), and Social support (i.e., the degree of experienced social
support), Connectedness (i.e., the degree of experienced belonging and fitting in), and Caring
community (i.e., the degree of experienced acceptance and respect from society) from the
Netherlands Empowerment List (NEL; Boevink et al., 2017). The ASAD has shown good
validity and reliability (Krijnen-de Bruin et al., 2021) and ranges on a 5-point Likert scale
from O (not at all) to 4 (very much). Moreover, the WHODAS 2.0 (Ustiin et al., 2010) has
been considered as a valid and reliable instrument (Federici et al., 2017) and ranges on a 5-
point Likert scale from 0 (no effort et all) to 4 (much effort). Finally, the NEL (Boevink et al.,
2017) showed good internal consistency and validity (Goossens et al., 2017; Boevink et al.,
2008; Boevink et al., 2017) as well, with all items in these dimensions being rated on a 5-

point Likert scale, ranging from O (strongly disagree) to 4 (strongly agree).

Participation

Participation is operationalized based on experiential knowledge by summing the
scores of the following subscales to one total score per assessment (baseline and 6 months),
divided by the number of subscales, creating a score ranging from 0 (low participation) to 4
(high participation): Activities (i.e., actions of the individual to stay active during the day, like
going outside, finding a hobby, creating goals and doing a job) from the Assessment of Self-
management in Anxiety and Depression questionnaire (ASAD; Krijnen-de Bruin, 2021), the
reversed coded subscale of Participation (i.e., experienced amount of ease experienced with
joining in community activities) and the reversed coded subscale of Life activities (i.e.,
amount of ease experienced with day-to-day activities, such as work, school, leisure and
domestic responsibilities) from the World Health Organization Disability Assessment
Schedule 2.0 (WHODAS 2.0; Ustiin et al., 2010). As mentioned above, both instruments have
shown to be valid and reliable (Krijnen-de Bruin, 2021; Federici et al., 2017), with the ADAS
(Krijnen-de Bruin, 2021) ranging from on a 5-point Likert scale from 0 (not at all) to 4 (very
much) and the WHODAS 2.0 (Ustiin et al., 2010) ranging from 0 (no effort et all) to 4 (much
effort).

User engagement



In order to determine user engagement, data logs encrypted and provided by the
website host of DC were analyzed (De Digitale Poli, 2022). Following, after 3- and 6 months
of engagement with the platform, three parameters were computed, making use of metrics
most widely utilized to categorize user engagement in online health communities (Carron-
Arthur et al., 2015; Carron-Arthur et al., 2014). The three computed parameters were: (1) the
total time spent, (2) the number of pages viewed, (3) the number of posts published on DC.

Sessions during which the surveys were completed were excluded in the parameters.

Design and statistical analysis

The data was analyzed using IBM SPSS Statistics (Version 28). A mixed factor
ANOVA was conducted, with the completion of the surveys at two time points (baseline and
6-months) as the first factor (i.e., time; within-subject independent variable) and user
engagement profiles as the second factor (between-subject independent variable). The
dependent variables were social support, as well as participation. The effect of time on social
support and participation was investigated, as well as the interaction effect between time and

user engagement on these variables.

Data management plan

All data and data management were handled in accordance with the national
guidelines for academic research for behavioral and social sciences (formulated by the Deans
of Social Sciences faculties, DSW Committee, 2018). Specifically, data was anonymized
(according to GDPR; data was saved and registered with a code) and stored for 15 years, in
ownership of Pro Persona, Nijmeegsebaan 61, Nijmegen, the Netherlands.

Results
Data preparation

An a priori power analysis was conducted using G*Power version 3.1.9.6 (Faul et al.,
2007) to determine the minimum sample size required to test the study hypotheses. Results
indicated that the required sample size to achieve 80% power for detecting a medium effect,
at a significance criterion of a = .05, was N = 42 for a mixed ANOVA. Of the 301 DC users
who participated in the study by completing baseline measurement and providing consent, 74
(24.6%) individuals completed the survey at the 6-month time point as well. After checking
the assumptions, one participant (participant number 66) was excluded from the analysis due

to outliers. The final sample size for the analysis was 73 DC users, which according to



G*Power 3.1.9.6 (Faul et al., 2007) yields sufficient power (.97%) and is thereby adequate to
test the study hypotheses.

User engagement profiles

From the three parameters (1) the total time spent, (2) the number of pages viewed, (3)
the number of posts published on DC, engagement profiles were created by Smit et al. (2022).
A K-medoids cluster analysis was performed to identify subgroups sharing similar forum use
patterns. For each participant, the above-mentioned three parameters were computed for the
first- and last 3 months. Four clusters (i.e., user engagement profiles) were opted from this
information by Smit et al. (2022), ranging from (1) very low, (2) low, (3) medium, to (4) high.
For more details on the analysis, see Smit et al. (2022).

Due to the small number of participants in the high user engagement profile (N = 7),
the two highest user engagement profiles were taken together as one profile in this study

(medium and high, together N = 26) to be able to make accurate comparisons.

Baseline characteristics of participants

Demographic and clinical characteristics as well as means and SDs for the outcome
variables at baseline of the participants are shown in Table 1. The total sample of 73 DC users
included participants with a mean age of 53.4 (SD = 11.2), and 61.6% (45/73) females. The
overall mean baseline BDI score for the total sample was 26.3 (SD = 11.5), with around
41.1% of the participants reporting severe depressive symptoms (30/73; M = 37.5, SD = 5.32),
more than one quarter reporting moderate to severe symptoms (24/73, 32.9%; M = 23.6, SD =
2.7), 16.4% reporting mild symptoms (12/73; M = 16.5, SD = 1.9) and 9.6% (7/73; M = 4.9,
SD = 5.6) minimal symptoms. Moreover, the overall mean baseline social support score for
the total sample was 2.0 (SD = .44), and the overall mean baseline participation score was
2.07 (SD = .60). Regarding current treatment, 74% of the overall sample received treatment at
baseline (54/73).

In total, 33 (45.2%) participants showed very low user engagement, 14 (19.2%) low
user engagement, and 26 (35.6%) showed medium to high user engagement. Within these
user engagement profiles, the mean baseline BDI score was highest among those with a low
user engagement (M = 29.8, SD = 9.9), with this cluster showing the highest percentage of
individuals struggling with severe depressive symptoms (50%). Moreover, the overall mean

baseline social support score was highest among those with a medium to high user



engagement profile (M = 2.1, SD = .5), while the overall mean baseline participation score

was highest among those with a low user engagement profile (M = 2.2, SD = .5).

Table 1
Demographic and Clinical Characteristics of Participants at Baseline
Baseline characteristics Very low user Low user Medium/high user Full sample
engagement engagement engagement (N=73)
(N=33; 45.2%) (N=14;19.2%) (N=26; 35.6%)
Female, n (%) 20 (60.6) 6 (42.9) 19 (73.1) 45 (61.6)
Age (years; range: 18-99), 55.1(11.1)2 55.1 (10.0) 50.4 (11.5) 53.4 (11.2)
mean (SD)
Depressive symptoms (BDI- 25.5(11.6) 29.8 (9.9) 25.6 (12.2) 26.3 (11.5)
[1)*, mean (SD)
Severity of depressive
symptoms (BDI-II )¢, n (%)
Minimal depressive 4(12.1) 0(0) 3(11.5) 7 (9.6)
symptoms
Mild depressive 6 (18.2) 2(14.3) 4 (15.4) 12 (16.4)
symptoms
Moderate to severe 10 (30.3) 5(35.7) 9 (34.5) 24 (32.9)
depressive symptoms
Severe depressive 13 (39.4) 7 (50) 10 (38.5) 30 (41.1)
symptoms
Current treatment, n (%)¢ 27 (81.8) 8 (57.1) 19 (73.1) 54 (74.0)
Social support, mean (SD) 2.0 (.4) 1.9 (.4) 2.1(.5) 2.0 (.4)
Participation, mean (SD) 2.0 (.6) 2.2 (.5) 2.1(.6) 2.1(.6)

Note. This table demonstrates the demographic and clinical characteristics of the participants at

baseline.

20wing to 1 missing value, N = 32 for this variable.

bBDI-1I: Beck Depression Inventory-I1.

¢ Severity based on the BDI cutoff scores (von Glischinski et al., 2019): 0-13 = minimal depression;

14-19 = mild depression; 20-28 = moderate to severe depression; 29-63 = severe depression.

dIncluding any type of mental health care (e.g., general, specialized or alternative support).

Outcomes

10



There was a significant main effect of time on social support, F(1, 70) = 13.318, p
<.001, n? = .160. The same holds true for the main effect of time on participation, F(1, 70) =
4.851, p <.05, n? = .065. These effects tell us that independently of the engagement of users
with DC, social support and participation changed significantly over time. The estimated
marginal means to determine the nature of these associations revealed that both social support
(baseline: M = 2, SE = .06; 6-months: M = 2.1, SE = .06) and participation (baseline: M = 2.1,
SE =.08; 6-months: M = 2.2, SE = .07) increased over time. See Figure 1 and Figure 2 for a
visualization of these main effects. Moreover, there was a non-significant main effect of user
engagement profile on social support, F(1,70) =.762, p =.471, nw?=.021, and participation,
F(1, 70) = .451, p = .639, n? = .013. This effect tells us that social support and participation
ratings did not significantly differ between user engagement profiles, independent of time.

There was a non-significant interaction between time and user engagement profile on
social support, F(1,70) = 1.335, p = .270, n? = .037, as well as on participation, F (1,70) =
1.974, p = 1.47, w2 = .053. This effect tells us that the change in social support and

participation over time did not significantly differ between the three user engagement profiles.

Figure 1

Increase in Social Support over Time

Social Support (0-4)

Baseline 6-months

Time

Note. This figure depicts the increase of social support reported by Depression Connect users
from baseline to 6-months assessment.

Figure 2
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Increase in Participation over Time

Participation (0-4)

1.90
Baseline 6-months

Time

Note. This figure depicts the increase of participation reported by Depression Connect users

from baseline to 6-months assessment.

Discussion

The aim of this study was to investigate whether the recovery-oriented aspects social
support and participation in depression are targeted by online PSls, taking into account the
role of user engagement. Research thus far has shown a positive relation between online PSls
and recovery-oriented categories in depression, while neglecting investigating individual
aspects of these categories. To partly fill this gap, this study investigated the effect of an
online PSI (i.e., Depression Connection; Smit et al., 2021) on two relevant individual aspects
of recovery in depression, social support and participation. Moreover, the role of user
engagement was taken into account to investigate the most effective manner to use online
PSlIs to achieve optimal benefits. This study was conducted as a way to expand knowledge
concerning the potential recovery-oriented benefits of online PSIs, identify the most effective
manner to use the intervention, increase specificity and possibly identify aspects still left to be
stimulated. The hypotheses of this study were as follows: Engagement with the online PSI
will increase the experience of social support, as well participation, over time. Moreover,
higher user engagement with the platform will relate to greater improvements of these aspects
over time.

12



The first hypothesis was confirmed: the experience of social support did increase over
time in interaction with the online PSI. This might be due to that peer support decreased
social isolation (Burke et al., 2019) and/or supplemented offline support (Cheng & Vicera,
2022; Smit et al., 2021), thereby increasing the experience of social support. This is beneficial
for people struggling with depression as research has shown that social support is highly
desired by these people (Smit et al., 2021) and can function as a buffer against detrimental
effects of stressful life evens on mental health (Windle, 1992) and relapse of depression
(Paykel, 1994). In this way, offering peer support and thereby possibly improving the
experience of social support might be a way to build resilience and adaptation to depression,
in line with the desired recovery paradigm.

The second hypothesis was confirmed as well: participation did increase over time in
interaction with the online PSI. This might be explained by that peer support functioned as
practice to take part in society (again) and/or lower the threshold to do so (Strand et al., 2020;
Smit et al., 2021). Increasing participation in individuals struggling with depression is of
relevance as it can, beyond mere symptom reduction (Luo et al., 2020; Wang et al., 2022),
contribute to a sense of meaning in life (Abuy-Rayya, 2006; Bourassa et al., 2015), thereby
fitting the desired recovery paradigm as well. Overall, the data contributes to a clearer
understanding of the effects of online PSIs on the recovery-oriented aspects social support
and participation.

The last and third hypothesis was rejected: higher user engagement with the platform
did not relate to greater improvements in the experience of social support nor participation
over time. Although there is a significant amount of literature dedicated to finding ways to
facilitate user engagement with online mental health interventions (e.g., Borghouts et al.,
2021; Deng et al., 2023; Tait & Lester, 2005), only little research has investigated the actual
effect of user engagement with the intervention on health-related improvements. Some studies
show positive effects of high user engagement with online communities on health-related
improvements (without opting a working mechanism; Auster-Gussman et al., 2022; Costello
etal., 2019; Doherty et al., 2012), while no such association has been found for online peer
support specifically (Smit et al., 2022), in line with the results of the current study. As such,
the mechanisms of action of online PSIs remain unknown.

The insignificant interaction effect of user engagement is opposed to literature on the
positive association between client participation in psychotherapy and improvements as well
(Garfield, 1978; Luborsky et al., 1971; Luborsky et al, 1980; Nelson & Borkovec, 1989;

Orlinsky & Howard, 1978), which, based on these results, does not generalize to user

13



engagement with an online PSI. This might be explained by the presence of non-specific
factors, which might be to a higher degree accountable for the established improvements in
social support and participation over time compared to the specific factors of the intervention.
Non-specific factors are commonly investigated in psychotherapy efficacy research (Bordin,
1979; Chatoor & Krupnick, 2001; Luborsky et al., 1985), in this context referring to
components of a therapy contributing to improvement while not being specified in the
theoretical or practical delineation of the treatment (Oei & Shuttlewood, 1996). Examples of
such components are therapeutic characteristics (Rogers, 1957), the expectation of
improvement as a result of the therapy, hope and motivation for change (Oei & Shuttlewood,
1996). On the other hand, specific factors refer to components of the therapy (i.e., specific
techniques and interventions) clearly delineated as the active causes of change (Chatoor &
Krupnick, 2001; Oei & Shuttlewood, 1996). Research has shown that non-specific factors of
therapy contribute significantly to treatment outcome (Chatoor & Krupnick, 2001). Similarly,
non-specific factors of online PSIs might be (more) responsible for the improvements in
recovery-oriented aspects such as social support and participation as opposed to the specific
factors. For instance, the expectation of improvement, the knowledge of a support system to
fall back on, hope and motivation for change might be more accountable for the
improvements in social support and participation as opposed to the degree of experienced
peer support particularly. In this way, the non-specific factors of an online PSI will increase
the experience of social support and participation irrespectively of the amount of user
engagement with the PSI.

Another possible explanation for the insignificant results might be that those with high
user engagement offer more support as opposed to receiving it. As mentioned before, the
profiles were created based on three parameters: (1) the total time spent, (2) the number of
pages viewed, (3) the number of posts published. It was hypothesized that higher user
engagement would increase recovery-oriented improvements as it increases received peer
support. However, the third parameter, the number of posts published, might not reflect
experienced peer support appropriately. Specifically, individuals portraying high user
engagement might be those that focused more on helping others and less on their own needs
and recovery, thereby predominantly offering peer support as opposed to receiving it. In this
way, high user engagement does not contribute to improvements in recovery-oriented aspects.

These results should be interpreted with caution as a number of limitations should be
borne in mind. Firstly, a limitation of this study worth mentioning is the lack of a control

condition. Without a control condition, it’s harder to be certain that the improvements in
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social support and participation were actually caused by the online PSI and not by other
variables (e.g., treatment), thereby affecting the internal validity of this study. Therefore, the
conclusions concerning improvements in social support and participation as a result of
interaction with the online PSI should be interpreted with caution.

Another limitation is the restriction of this study to those users that completed baseline
and the 6-months assessment, thereby excluding data from users that completed the 3-months
assessment only (after baseline). Due to the complexity of the necessary statistical analysis to
include these participants (i.e., multiple linear regression) and the restrictiveness of this paper
in educational settings, only those that at least completed baseline and the 6-months
assessment were included. The data from users that completed baseline and the 3-months
assessment only might hold valuable information concerning the conclusions of this study and
therefore future research is recommended to conduct a multiple linear regression with the
same research questions including those participants.

Finally, a limitation worth mentioning is the methodological shortcomings in the
construction of outcome variables social support and participation. Specifically, these
variables were self-constructed by combining subscales from several questionnaires related to
the variables, based on shared experiential knowledge. Although the subscales are validated
individually, the constructions of the variables have not been validated as a whole (yet). As
such, it is uncertain to what extent these constructions are accurate in finding true scores of
social support and participation (Kimberlin & Winterstein, 2008). In addition, in the absence
of perfect validity, “responsiveness” or “sensitivity to change” should be considered as a
psychometric characteristic (Guyat et al., 1989). Responsiveness can be defined as the ability
of measures to accurately assess change (Ebesutani et al., 2012), with measures insensitive to
change possibly failing to detect true effect of an intervention trial (Kristal et al., 1994). As
responsiveness of the constructions in this study has not been proven yet, the constructions
might not be sensitive enough to change (e.g., to the influence of user engagement).
Therefore, the results should be interpreted with caution.

Further avenues for future research include inventory of possible disadvantages of
online PSls for people struggling with depression. As mentioned above, it might be that high
user engagers predominantly offer peer support as opposed to receiving it, which might
obstruct recovery-oriented improvements as these individuals might get absorbed by other
people’s problems and needs or feel responsible for them. To possibly protect these
individuals from such distressing experiences, disadvantages of online PSls should be

mapped. In addition, further avenues include using well validated and responsive measures
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for the outcome variables to examine the accuracy of the results in this study. Furthermore,
research is recommended to investigate the effect of online PSIs on other individual aspects of
recovery, such as confidence and purpose, as a way to increase knowledge concerning the
effects of online PSIs on building resilience and adaptation to depression.

The current study found that the recovery-oriented aspects social support and
participation in depression increased after engagement with an online PSI. However, this
relation was independent of the amount of user engagement participants displayed. These
results expanded our knowledge concerning recovery-oriented benefits of an online PSI for
people with depression. However, it is still to wait for future research to investigate the effect
of online PSlIs on other individual aspects of recovery, as well as possible disadvantages of

the intervention.
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