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Abstract: The efficacy of internet and mobile-based interventions (IMIs) has been demonstrated with
different mental health disorders, but little is known about the mediating effect of phobic anxiety on
activity and participation and the differential effect of age. The current study tested a moderated
mediation model with short-term change in phobic anxiety mediating between treatment (IMI vs.
face-to-face, F2F) and long-term change in activity and participation, and age of patients moderating
this mediation. Participants (N = 142) were recruited from psychosomatic rehabilitation clinics
and randomized into the IMI psychosomatic aftercare or F2F psychosomatic aftercare. Moderated
mediation analyses were conducted using R software. Results showed that the long-term treatment
effects of activity and participation (βc = −0.18, p = 0.034; βc’ = −0.13, p = 0.145) were improved
through the successful decrease of phobic anxiety (βa = −0.18, p = 0.047; βb = 0.37, p = 0.010). Older
patients benefited equally from both IMI and F2F interventions regarding short-term treatment
change in phobic anxiety, while younger participants benefited more from IMI (βAge*Treatment = 0.20,
p = 0.004). IMIs targeting mental disorders can improve activity and participation along with phobic
anxiety, especially in younger individuals. The needs of older patients should be considered with the
development and improvement of IMIs.

Keywords: Internet- and mobile-based interventions; digital interventions; mental health disorders;
phobias; social participation; age; rehabilitation; aftercare

1. Introduction

An increased number of patients have mental health disorders, which requires more
effective psychosomatic rehabilitation services [1]. To alleviate the burden of health care
systems, Internet- and mobile-based interventions (IMIs) are highly expected to provide
service options for individuals due to multiple advantages, such as the quick adaptability
to the user’s needs, the possibility to deliver interventions remotely, or to tailor content
to a specific patient group as in a face-to-face (F2F) intervention [2,3]. IMIs are key to
serve patients in terms of making up for the shortage of health care professionals in the
patients’ vicinity as well as improving patients’ mental disorders and social participation
even in the face of mobility constraints. At the same time, research has shown that positive
outcomes vary strongly due to individuals’ age, relating to their digital health literacy
and ability to make positive use of IMIs [4,5]. By comparing IMIs with more traditional
interventions such as F2F group therapy, it has been found that age has a profound effect
relating to whether patients benefit more from IMIs or F2F interventions. Understanding
which individuals benefit most from IMIs is essential in developing and implementing
tailored treatment programs for patients with mental disorders. In previous studies, similar
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improvements across IMIs and F2F treatments in terms of a decrease in symptom intensity
were found with regard to mental disorders such as anxiety disorders [6] and specifically
phobic anxiety disorder [7]. According to literature, a phobic anxiety disorder, with respect
to the International Classification of Disease-10 (ICD-10) manual, is characterized by
symptoms of anxiety related to phobias, which has also been termed as phobic anxiety [8].
Thereby, phobic anxiety represents the symptoms associated with a phobic anxiety disorder.
However, there is still a lack of studies to evaluate whether further outcomes, for example,
social participation, are mediated by the treatment of symptoms related to a phobic anxiety
disorder, especially across age populations [7].

Thus, this study investigates the effects of an IMI in comparison to a F2F intervention
with regard to activity and participation as an indicator of social participation, which is a
crucial outcome. Even though the primary outcome is to evoke a decrease in symptoms
of activity and participation difficulties associated with the diagnosis of a phobic anxiety
disorder, the question of this secondary data analysis is whether the effects of the IMI and
F2F intervention on activity and participation are mediated by a reduction in symptoms
associated with a phobic anxiety disorder and whether this differs with regard to age, as
previous research has shown that age has a significant impact on Internet usage [9–11].
Analyzing this mediation effect is vital and has been previously suggested [7,12], because
the improvement of social participation becomes realistic if symptoms of a phobic anxiety
disorder are treated.

1.1. Social Participation

“Activity and participation” is one of the most important indicators that displays
recovery from mental disorders, with practical meaning for both individuals and soci-
ety [13]. Furthermore, “Social participation is a key determinant of successful and healthy
aging” [14] (p. 2141). According to the explanation of the International Classification of
Functioning, Disability, and Health (ICF), the term activity and participation represents the
individuals’ execution of tasks/action and the involvement in life situations [15]. Individ-
uals with mental health disorders often have “limitations in activities or capacities” and
“restrictions in participation” [15]. The difficulties in activity and participation, for example,
lead to patients with workplace phobia regularly applying for long-term sick leave to avoid
the phobic anxiety reaction when thinking of or approaching their workplace [16].

In a systematic review of 36 studies, social outcomes were specifically synthesized.
However, many studies failed to clearly define the social outcomes being addressed [17].
Thus, a validated measure such as activity and participation [18] would be required. The
authors of the systematic review state that their “findings suggest that there is a need for
more studies that both utilize new and emerging technologies and evaluate their effective-
ness in extended field studies and broader user evaluations” [17] (p. 191). Accordingly,
this gap is to be closed by the current study, especially because social participation was
identified as an area of key importance to be considered when working in Health 2.0, which
encourages making use of technologies to promote collaboration between patients and
medical professionals [19].

Moreover, in the treatment of mental disorders, the interventions that aim to improve
activity and participation need to consider multiple factors, which include social partic-
ipation, psychological factors like anxiety and specifically phobic anxiety, as well as the
interrelations with age [20,21]. Previous studies that considered multiple factors have made
efforts on how to promote activity and participation regarding certain mental illnesses
or disorders, such as anxiety and depression [22]. However, there is a lack of evidence
that explores the mechanisms of whether phobic anxiety mediates the treatment effect of
activity and participation, although meta-analyses aim to research such processes [12].

1.2. Phobic Anxiety

In fact, phobic anxiety disorder is one of the most common mental disorders, and is
usually accompanied by difficulties in activity and participation [23]. There are hundreds
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of phobias to be found and they can be classified into three subtypes: agoraphobia, social
phobia, and simple/specific phobia [24,25]. Individuals with a phobic anxiety disorder,
such as agoraphobia, social phobia, or claustrophobia, will reduce normal activity and
participation due to the fears of being in open spaces (i.e., with agoraphobia) or going
out of the house alone [26]. Moreover, previous studies have found that the comorbidity
rates of phobic anxiety disorders and other mental disorders are high [27]. Therefore, the
treatment of symptoms related to a phobic anxiety disorder is also of importance for the
prevention of other mental disorders [27]. Previous studies have proven that cognitive-
behavioral therapy (CBT) is a robust and effective treatment for mental disorders, in terms
of decreasing maladaptive behaviors by increasing adaptive ones. Practice is needed for
adaptive behaviors in order to result in new learning [28]. Hence, CBT therapy often
requires several weeks or months to produce effects. However, the high costs and long
waiting times with regard to therapy placement make it difficult to be delivered to all
patients in need. Alternative therapy methods, such as one-session treatment (OST) and
acceptance and commitment therapy (ACT), have also been shown to significantly support
mental health and lead to a decrease in symptomatology compared to a waiting control
group or receiving no treatment [29,30]. Hence, these other treatment options provide
alternatives for CBT with regard to certain phobic anxiety therapies [29,30]. Besides the
common F2F therapy, IMIs are also highly promising to provide a digitalized treatment
option for symptoms related to a phobic anxiety disorder, as IMIs are beneficial for the
treatment process in terms of reducing costs for health insurance companies as well as
providing long-term and location-independent help for many patients who are suffering
from a phobic anxiety disorder [31].

Previous studies have proven that IMIs have treatment effects with regard to phobic
anxiety disorders such as social phobia [32], flying phobia [33], fear of childbirth [34],
fear of public speaking, and fear of small animals [35]. While a number of studies have
indicated that IMIs have low adherence rates among patients who display a low motivation
on IMIs, some IMIs are suitable for certain patients. For example, avoidant agoraphobic
patients benefit from IMIs as they might feel less resistance when seeking help online
compared to visiting a therapist [36,37]. The treatment effects of IMIs have been proven
for different patients’ characteristics, including mental health status, belief, and attitude to
technology, personal traits, and social demographics such as gender and age [38].

1.3. Age Differences

Although mental disorders are common in the elderly population, they are less likely
to receive professional mental health care compared to the younger population [39]. This
occurs especially with IMIs since older populations meet more technological barriers due
to a lack of skills or not being engaged with mobile devices. Previous studies found
that people aged ≤50 years engaged more with IMIs than the older population [9–11].
It was also found that a depression diagnosis was negatively related to eHealth literacy
scores, which were lower among an older population aged and over 60 [40]. However, in
a systematic review, age was not found to be related to treatment effects [9]. A previous
systematic review also pointed out that many studies did not investigate age differential
effects, although age was considered an important aspect compared to other factors, such
as region, race, and personality traits, in the use of IMIs [41,42].

In this study, the role of age was also investigated. We used a randomized controlled
trial to examine if IMIs can significantly improve mental health (treatment study) in
comparison to F2F therapy across age groups, with secondary data analysis, to gain
insights into the mechanisms of IMIs in the treatment of mental disorders and to improve
social participation. The research conceptual model predicting mechanisms of treatment
effectiveness in activity and participation mediated by phobic anxiety and moderated by
age is outlined in Figure 1.
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Figure 1. Conceptual model predicting mechanisms of treatment effectiveness in activity and
participation mediated by phobic anxiety and moderated by age.

1.4. Research Questions

We also aimed to facilitate decisions on further implementation and sustainability
of IMIs in routine care settings with the main focus on mechanisms and moderators, i.e.,
subgroup analyses. This is novel as the primary paper from this data set investigated only
the effects in general and in different subgroups, but not the mediating mechanisms. This
will increase the understanding of digital evidence-based interventions in the future as
well as provide directions for future research. Accordingly, the following hypotheses are
examined:

(1) The short-term change in phobic anxiety mediates the relationship between treat-
ment (IMI vs. F2F) and long-term change in activity and participation.

(2) Age of patients moderates the treatment effect of the short-term change in phobic
anxiety disorders.

2. Materials and Methods
2.1. Procedure

This experimental study used a randomized controlled trial (RCT) design to compare
the effectiveness of an online (IMI) and a face-to-face (F2F) rehabilitation aftercare. Re-
habilitants who declared their participation in written consent were randomly assigned
in a parallel design (1:1) by blinded administrative staff to the intervention (IMI) or the
active control group (F2F). Block randomization using permuted variable-length blocks
was performed using Randlist software. Double-blinding was not implemented as it was
clear to the patient in which group s/he was.

Outcomes were assessed by online questionnaires at the end of rehabilitation (baseline
of aftercare, T1), 12 months after the end of rehabilitation (after completion of aftercare,
T2), and 18 months after the end of rehabilitation. At the measurement timepoints of
T2 and T3, study participants were invited to complete the questionnaires by email and
were reminded 2 and 4 weeks later. The digital platform soscisurvey.de was used for data
collection. Data protection and security guidelines of the platform as well as a detailed
data protection concept are available.

All processes were tested in a feasibility study before the start of this RCT study. It in-
cluded ten qualitative interviews with participants of the first groups of the web-based and
the F2F follow-up on the usability of the technical application as well as on the therapeutic
procedure. No changes were required. The study protocol was published on ResearchGate.
The Ethics Committee of the North Rhine Medical Association granted approval for the
study design (number of the decision 2015351, and date of approval 04.12.2015). This study
was run in a rehabilitation treatment program and aftercare setting. The approval was
given by the pension funds (Bund, Braunschweig-Hannover and Rheinland) and corre-
sponding patient councils. The clinical trial registration was retrospectively performed with
ClinicalTrials.gov with the name of “Effectiveness and Equivalence of an Internet-based
Virtual Classroom Intervention for Psychosomatic Aftercare”.
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2.2. Participants

Participants were recruited from three psychosomatic rehabilitation clinics from Dr.
Becker Klinikgruppe, Germany. During rehabilitation stays at the clinics, patients were
asked whether they wanted to take advantage of an aftercare therapy offer. In the case
that participants expressed a desire to take part in the study, they were informed in
writing about the study conditions. Recruitment took place at the clinics Dr. Becker Klinik
Möhnesee March 2017 to May 2018, Dr. Becker Klinik Juliana March 2017 to April 2018,
and Dr. Becker Burgklinik March 2017 to September 2020.

Inclusion criteria for further study participation were an indication for psychosomatic
aftercare (indication according to the framework concept of rehabilitation aftercare [43])
and access to a commercially available computer, tablet, or smartphone with broadband
Internet connection (DSL or LTE). The exclusion criteria for participation in the study were
also according to the framework concept of rehabilitation aftercare [43], these included
the ability to perform <3 h/day in the general labor market, receiving or applying for an
old-age pension of at least two-thirds of full-time, and receiving a benefit that is regularly
paid until the start of an old-age pension (disability pension). Furthermore, patients with
acute addictive disorders and psychosis were excluded.

There were 167 participants included in this study who met the inclusion criteria
(randomized to the IMI, n = 79 or the F2F, n = 88). Among them, 5 participants of the IMI
group and 20 participants of the F2F group were found to have violated the study protocol
during the follow-up. Excluding those non-adherent participants, 142 participants were
analyzed in this study. All participants had been diagnosed at the clinics according to
the ICD-10 diagnostic criteria (F20.0-F61 and G43.1). The most frequent diagnoses were
F33.1 Recurrent depressive disorder (n = 46), F32.1 Depressive episode (n = 25), and F43.2
Adjustment disorders (n = 21). The mean age of participants was 50.9 years old (SD = 9.28;
range 27–67). Among participants, 62% were women (n = 88); 54.9% were unmarried
(n = 78); 76.1% were employed (n = 108); and 52.8% had an education level under high
school (n = 75).

2.3. Aftercare Interventions

The aftercare intervention among the F2F participants was based on the concept of the
Curriculum Hannover [44,45], which was mainly conducted through group interventions.
In addition to the intake and final interview (each a 50-min individual interview), 25 weekly
group sessions with a duration of 90 min each and with a group size of 8–10 participants
took place. Contents included, for example, how to cope with conflicts at home or the
workplace, how to relax, and how to get through daily life. Learning content was delivered
by therapists using hard copies and physical whiteboards.

The IMI aftercare was carried out according to the same concept and timeline [44],
but had technical features due to the digital nature: The participants were instructed in
advance in the use of the video platform by means of an e-learning video; this also included
the rules for communication in the “virtual classroom” as well as for instructions on how
to regularly check the digital line. The psychotherapists were prepared for the specifics of
the new medium through standardized “train-the-trainer” courses in order to be able to
establish a therapeutic relationship in a targeted manner. Learning content was delivered
by therapists using PowerPoint presentations or an online whiteboard, accompanied by
the distribution of digital handouts or homework.

There were 12 therapists who participated in the study. All of them were licensed psy-
chotherapists, who worked in rehabilitation clinics or were established as psychotherapists
in the outpatient sector.

2.4. Measurements

Phobic anxiety was measured by the five-item subscale of the Hamburg Modules for
the Assessment of Psychosocial Health in Clinical Practice (HEALTH-49) on a 5-point Likert
scale [18]. The HEALTH-49 covers six independent modules from A to F. The measurement
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of phobic anxiety used a subscale of module A (psychological and somatoform complaints).
The example statement was “I fear going out of the house alone” and was scored from
1 (“not at all”) to 5 (“very much”); a lower score of phobic anxiety therefore indicating a
better mental health status. The Cronbach’s Alpha in this study was 0.89.

Activity and participation was measured on a 5-point Likert scale by means of 6 items
from a subscale of HEALTH-49 (module E) [18]. The example statement was “I couldn’t
work as carefully as usual” and was scored from 1 (“never”) to 5 (“always”); a lower score
of activity and participation therefore indicating better mental health regarding activity
and participation in this study. The Cronbach’s Alpha in this study was 0.89.

Participants also answered socio-demographic questions, such as age (using an open-
ended question and categorizing it evenly as a three-level variable), gender, marital status,
employment status, and education level (dichotomous variables).

2.5. Dropouts

All 142 participants completed the questionnaire at T1. Among IMI participants
(n = 74), 30 participants completed the questionnaire at T2 (dropout rate from T1 to T2
was 59.5%), and 26 participants completed the questionnaire at T3 (dropout rate from
T1 to T3 was 64.9%). Among F2F participants (n = 68), 26 participants completed the
questionnaire at T2 (dropout rate from T1 to T2 was 61.8%), and 20 participants completed
the questionnaire at T3 (dropout rate from T1 to T3 was 70.6%). There were no significant
differences between the participants who completed T2 and those who dropped out at
T2 regarding gender (χ2

142 = 1.36, p = 0.244), age (F1,141 = 1.03, p = 0.311), baseline phobic
anxiety (F1,141 < 0.001, p = 0.984), and baseline activity and participation (F1,141 = 0.12,
p = 0.726). Furthermore, there were no significant differences between the participants who
completed all waves (T1, T2, T3) and those who dropped out at T2 or T3 regarding gender
(χ2

142 = 0.85, p = 0.357), age (F1,141 = 0.31, p = 0.579), baseline phobic anxiety (F1,141 = 0.03,
p = 0.853), and baseline activity and participation (F1,141 = 0.08, p = 0.780).

2.6. Statistical Analysis

The statistical analyses were performed using R software (Version 4.0.4, Foundation
for Statistical Computing, Vienna, Austria). The missing variables were estimated through
multiple imputations using the MICE package, which created multiple imputations based
on the Fully Conditional Specification method, where each incomplete variable is imputed
by a separate model [46]. Previous studies have shown that multiple imputation estimates
have the lowest bias compared to other options (e.g., paired exclusion, and regression
imputation) if the dropout rate is high in each case [47]. In particular, the MIDAStouch
procedure was applied in MICE to relatively lower the bias caused by small sample
sizes [48]. The lavaan package in R was used to conduct analyses of a moderated mediation
model [49]. Significance was considered statistically accepted at p ≤ 0.05.

3. Results
3.1. Preliminary Analyses

Overall, 142 participants were included in the study with ages ranging from 27 to
67 years (Table 1). To investigate the treatment effects of phobic anxiety among different
age populations, the participants were evenly divided into three age groups: G1 (27–49
years old, n = 50), G2 (50–56 years old, n = 45), and G3 (57–67 years old, n = 47).
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Table 1. Descriptive statistics of main study variables at baseline (N = 142).

Variables
Face-to-Face Treatment Online Treatment

Range t p Cohen’s
dn M (SD) n M (SD)

Age (years) 68 51.10 (9.72) 74 50.70 (8.93) 27–67 0.26 0.798 0.04
G1 (years, n = 50) 22 39.10 (6.65) 28 41.32 (5.80) 27–49 −1.27 0.212 0.36
G2 (years, n = 45) 21 53.29 (2.24) 24 52.67 (2.06) 50–56 0.97 0.339 0.29
G3 (years, n = 47) 25 59.84 (2.19) 22 60.50 (2.60) 57–67 −0.95 0.350 0.28
Phobic anxiety T1 68 1.56 (0.63) 74 1.87 (1.01) 1–5 −2.16 0.032 0.36

Activity and participation T1 68 2.85 (0.89) 74 3.08 (0.96) 1–5 −1.49 0.138 0.25

Variables
Face-to-Face Treatment Online Treatment

χ2 p Cohen’s
hn % n %

Gender 1.18 0.277 0.18
Women 39 57.4% 49 66.2%

Men 29 42.6% 25 33.8%
Marital status 3.27 0.071 0.30

Married 36 52.9% 28 37.8%
Unmarried 32 47.1% 46 62.2%

Employment status 1.15 0.285 0.18
Employed 49 72.1% 59 79.7%

Unemployed 19 27.9% 15 20.3%
Education level 0.133 0.715 0.06

Elementary school 37 54.4% 38 51.4%
Higher school and above 31 45.6% 36 48.6%

The IMI group reported a short-term outcome regarding phobic anxiety (T2) of
M = 1.66 (SD = 0.62) and a long-term treatment outcome regarding activity and par-
ticipation (T3) of M = 2.67 (SD = 0.73). The F2F group reported a short-term outcome
regarding phobic anxiety (T2) of M = 1.68 (SD = 0.75) and long-term treatment outcome
regarding activity and participation (T3) of M = 2.83 (SD = 0.62).

3.2. Mediation Effects

It was investigated whether the short-term change in phobic anxiety (T2-T1, mediator)
mediated the relationship between treatment (independent variable) and long-term change
in activity and participation (T3-T1, dependent variable) when controlling for gender,
marital status, employment status, and education level (control variables). There was
no further information on diagnoses included in the model. The mediated model with
standardized regression coefficients is depicted in Figure 2. It showed a good model fit,
with a ratio of mean chi-square to degrees of freedom (CMIN/DF) = 1.25, Tucker-Lewis
index (TLI) = 0.96, and root mean square error of approximation (RMSEA) = 0.04. It
revealed that the association between treatment and long-term change of activity and
participation (see Figure 2, path c) was significant when controlling for the covariates,
indicating that the IMI improved activity and participation more than the F2F intervention.
The association between treatment and the short-term change in phobic anxiety (Figure 2,
path a) was significant when controlling for the covariates, too. This indicated that the IMI
reduced phobic anxiety more than the F2F intervention.
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Figure 2. Mediated model with standardized regression coefficients predicting mediation effects of
short-term change in phobic anxiety between treatment and long-term change in activity and partici-
pation. T1, baseline time point measurement; T2, 12-months follow-up time point measurement; T3,
18-months follow-up time point measurement.

The association between the treatment and the long-term change in activity and
participation became insignificant when including the mediator short-term change in
phobic anxiety (T2-T1) (Figure 2, path c′). Thus, it was found that the short-term change in
phobic anxiety (T2-T1) fully mediated the relationship between treatment and the long-
term change in activity and participation (T3-T1). While the IMI rehabilitation aftercare
was associated with a greater decrease in phobic anxiety and activity and participation
difficulties compared to F2F rehabilitation aftercare in general, the mediation was as
expected: If patients benefitted from the intervention in terms of a reduction in phobic
anxiety, then they were also more enabled to adopt activity and participation but the
advantage of the IMI treatment on activity and participation disappeared. The patients
who were not able to make use of the treatments (indicated by a decrease in phobic anxiety)
were also not achieving activity and participation.

3.3. Moderated Mediation Effects

To further test whether the mediation of the short-term change in phobic anxiety
(mediator) between treatment (independent variable) and long-term change in activity
and participation (dependent variable) differed across age groups (moderator), moderated
mediation effects were tested controlling for gender, marital status, employment status,
and education level (control variables). There was no further information on diagnoses
included in the model. The conceptual model is depicted in Figure 1.

The overall moderated mediation model provided a good model fit to the data, with
a ratio of mean chi-square to degrees of freedom (CMIN/DF) = 1.24, Tucker-Lewis index
(TLI) = 0.90, and root mean square error of approximation (RMSEA) = 0.04. The model was
supported with the index of moderated mediation β = 0.11 (95% CI (0.01, 0.21), p = 0.033).
The results indicated a significant moderating effect of age: the term Age*Treatment had a
significant interaction effect with β = 0.20 (95% CI (0.01, 0.38), p = 0.004), which indicated
that age moderated the relationship between treatment and short-term change in phobic
anxiety. The interaction effect was >0 while the treatment effect of short-term phobic
anxiety was <0 (Figure 2). The mediation effect of phobic anxiety tended to weaken as
age increased. That is to say, the younger participants showed a stronger relationship
between treatment and short-term phobic anxiety change and, with that, on activity and
participation. Figure 3 displays the results from testing age as a moderator of the short-term
treatment change in phobic anxiety between the IMI and F2F rehabilitation aftercare. This
short-term treatment change in the IMI rehabilitation aftercare was significantly better in
G1 compared to F2F rehabilitation aftercare (F1,46 = 8.61, p = 0.003), which indicates G1
participants benefitted especially from the online treatment regarding short-term treatment
change in phobic anxiety. Among G2 and G3 participants, the change in phobic anxiety
in IMI rehabilitation aftercare and F2F rehabilitation aftercare did not show significant
differences (G2: F1,41 = 0.30, p = 0.588; G3: F1,44 = 0.16, p = 0.689), indicating that the two
older groups benefitted equally from both interventions.
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Figure 3 
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Figure 3. Visualization of the results testing age as a moderator of the short-term treatment change
in phobic anxiety in the IMI and the F2F rehabilitation aftercare. G1, 27–49 years old; G2, 50–56 years
old; G3, 57–67 years old. T1, baseline time point measurement; T2, 12 months follow-up time
point measurement.

Additionally, the indirect effect within various age groups (setting G1 = 1, G2 = 2,
G3 = 3) further revealed the moderated mediation: for participants in G1, the conditional
indirect effect was 0.01 (95% CI (−0.14, 0.16)); for participants in G2, the conditional indirect
effect was 0.12 (95% CI (−0.11, 0.35)). This means older age weakened the indirect effect
from treatment to long-term change in activity and participation via the short-term phobic
anxiety change compared to young participants. For participants in G3, the conditional
indirect effect was continued to be larger to 0.23 (95% CI (−0.09, 0.55)), which means that
the indirect effect from treatment to long-term change in activity and participation via the
short-term phobic anxiety change was further diminished. These results indicated that the
indirect effect of treatment on the long-term change in activity and participation through
the short-term change in phobic anxiety was dependent on the age of patients, such that
older patients had a decrease in the indirect effect’s magnitude, i.e., they seemed not to
benefit more from the IMI intervention, particularly in increasing activity and participation
by decreasing their phobic anxiety, whereas this was not the case for the younger patients.

4. Discussion

This study with 142 psychosomatic patients conducted a moderated mediation model
to investigate the mechanisms underlying the relationship between treatment and long-
term change in activity and participation, with the short-term change in phobic anxiety as a
mediator and age as a moderator. Compared to the F2F, the IMI had a greater improvement
in activity and participation, which indicated a better treatment outcome. Moreover, the
IMI had a better treatment outcome for mental health regarding phobic anxiety with a
greater decrease in symptoms compared to F2F. The short-term change in phobic anxiety
mediated the relationship between treatment (IMI and F2F) and the long-term change
in activity and participation. Furthermore, this mediation differs across age groups, as
older patients showed decreased indirect effect magnitude in this process compared to
younger patients.

The mechanisms explored in this study, with short-term treatment change in phobic
anxiety mediating the treatment effect on activity and participation, are relatively new.
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This finding is in line with and adds to previous studies, which reported that phobic
anxiety interfered with individuals’ lives and activities [26]. It provides the insight that
when identifying and providing treatment to individuals with activity and participation
difficulties, phobic anxiety should also be considered as one of the possible barriers to
becoming active. While the IMI was able to reduce phobic anxiety and to improve activity
and participation in younger patients, IMI appeared to not be more helpful for older
patients in comparison to F2F.

Furthermore, phobic anxiety was common among the elderly population and should
receive the attention of health professionals [50]. The findings of this study have shown
that the older participants (age ranged 50 to 67 years old in this study) benefitted equally
from both IMIs and F2F interventions regarding short-term treatment change in phobic
anxiety, while younger participants (age ranged 25 to 49 years old in this study) benefit
more from IMIs. One possible reason for this finding might be that younger participants
have higher self-efficacy, digital literacy, and abilities using online health services compared
to older participants [51].

Another possible reason for the advantage of IMIs in younger patients might be that
many young adults face time conflicts between household activities and their personal
activities, such as taking care of small children. For young populations, IMIs provide more
flexible time arrangements and less time spent on the way to F2F treatment. Adults around
and over 50 years old have relatively more time for personal activities like taking part in
therapy (as children might need less time to be accompanied).

These results are consistent with previous findings that IMIs appear to be non-inferior
to F2F treatments for mental disorders; some of which even revealing an advantage in
saving time and costs [51,52]. IMIs are becoming increasingly expected to assist face-to-
face psychosomatic rehabilitation in terms of making up for the shortage of health care
professionals in the area the patients reside in and overcoming the challenges of a pandemic
such as COVID-19 [53].

When taking this advantage into account, it should be noted that IMI treatments
appear more suitable so far for certain patients who benefit from remote treatment, i.e.,
young participants in this study. This is also supported by previous studies examining
age differences in the IMIs [51,54]. Besides age, other variables, such as e-health literacy,
might affect the positive outcomes from IMIs; accordingly, such aspects should also be
considered in the future [40,55]. Future studies should address older patients specifically in
order to meet their needs better. This is especially important because some patients might
also face mobility limitations and difficulties in commuting to their psychotherapy or F2F
group sessions.

While this study illuminated the mechanism of the treatment regarding the mediation
effect of age, further work needs to be done to better understand how the intervention
might work. There is some previous work theorizing that IMIs may work by means of
“. . . Offering ongoing or one-time social and emotional support. . . . Providing information
and psychoeducation to improve informed decision-making. . . . Improving evidence gath-
ering and documentation. . . . Improving mental health outcomes (depressive disorders,
generalized anxiety disorder. . . ).” [12] (p. 6). Importantly, the authors also conclude, “With
the proliferation of mobile devices and the ubiquity of Internet coverage (even in some low-
income settings), . . . digital interventions are considered a cost-saving, provider-mediating,
and scalable bargain. Particularly, where they augment conventional modalities by target-
ing a spectrum of health and psychosocial outcomes related to . . . victimization, including
suicidality, depression, anxiety disorders, PTSD, social withdrawal, low self-esteem and
self-efficacy, economic self-sufficiency, and other sequelae” [12] (p. 6). Accordingly, the
intervention applied in the current study appears to be such a digital intervention with
several potentials. To make better use of IMIs, as previous digital intervention studies
have also suggested, meeting the requirements of patients is of high importance for the
acceptance and treatment effects of IMIs [12,56]. Individualized digital services are also
needed to address the older patient groups more adequately as the needs of older patients
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are more difficult to imagine but should be actively involved. What exactly older patients
need with an IMI remains an open question for future research.

The results of this study should be interpreted with caution due to several limitations.
Firstly, the dropout rate was high, and multiple imputations were used to reduce bias. In the
future, to lower the dropout rate specific strategies should be adopted, such as providing
individually tailored interventions to address the patients’ needs using IMIs. Secondly,
this is a secondary analysis with the data being collected for the treatment outcome study,
which did not focus on the role of age. Considering sample size and range, age was
evenly divided into three groups. The age range was rather small and the individuals over
67 years old were not included at all. Moreover, other socio-demographic variables, such
as the number and age of children that patients have, might help to clarify the treatment
effect differences and need further attention. Thirdly, other fears were not controlled for
as covariant variables, as the main focus of this study was the change in phobic anxiety
and its mediation role for activity and participation. The psychosomatic severity was not
included. It might affect treatment efficacy and is suggested to be investigated in further
research. Finally, this study was conducted in Germany. Due to the differences in mental
disorders rehabilitation aftercare, the findings might be different in other countries with
other health care systems; thus, replication studies should follow.

5. Conclusions

The findings of this study suggest that IMIs can be an effective treatment for phobic
anxiety disorders and, with that, improve activity and participation. Older participants
benefit equally from both IMIs and F2F interventions regarding short-term treatment
change in phobic anxiety, while younger participants benefit especially from IMIs. How to
actually accomplish a long-term treatment change with regard to activity and participation
through the short-term effects on phobic anxiety in all age groups remains open for future
research. This study demonstrates that patients who are using IMIs to improve their mental
disorders and overcome symptoms related to a phobic anxiety disorder also benefit in
terms of their activity and participation (indicating a full mediation effect), whereas those
who do not overcome their phobic anxiety with the provided IMIs presumably require a
more tailored IMI to their (age-related) needs and barriers.
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