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Abstract

Background: The loss of aloved one is a common yet stressful event in later life. Internet- and mobile-based interventions
have been proposed as an effective treatment approach for individuals with prolonged grief.

Objective: The AgE-hedlth study aimed to investigate the efficacy of an eHealth intervention, trauer @ktiv, in reducing prolonged
grief symptomsin asample of older adults. The trauer@ktiv intervention is an unguided, web-based self-management intervention
based on cognitive behavioral therapy principles, addressing grief in later life.

Methods: The AgE-health study was designed as arandomized controlled trial with an active control group (CG). Recruitment
and data assessment took place between October 2020 and September 2022. A sample of 177 older adults (aged =60 years) with
prolonged grief symptoms was randomly assigned to the intervention group (IG; accessto the trauer@ktiv eHealth intervention)
or the active CG (access to an information brochure on loss and grief). Participants were interviewed at 2 time points, before and
after accessing the intervention, via postal questionnaires (baseline and follow-up 4 months after the intervention). The primary
outcome was the reduction in prolonged grief symptoms assessed with the Prolonged Grief-13 scale. Adjusted mixed-effects
regression models were used to test for changes in primary and secondary outcomes (eg, depression and self-efficacy) as part of
an intention-to-treat (ITT) analysis. The study procedure was described in detail in the study protocol.

Results: From baselineto 4 months after the intervention, 7 participants were lost to follow-up. Final analysesincluded asample
of 170 individuals (1G: n=81, 47.6%; CG: n=89, 52.4%). The study population had an average age of 67.3 (SD 6.4; range 60-95)
years and consisted predominantly of female participants (129/170, 75.9%). While there was a pre-post-reduction in persistent
grief symptoms, the ITT analysis showed no significant differences between |G and CG at follow-up (Prolonged Grief-13 scale,
average marginal effect of 0.56, 95% Cl —2.30to 3.44, P=.70). Similarly, the I TT analysis showed no significant treatment effects
for any of the secondary outcomes at follow-up. The trauer@ktiv intervention was rated high on satisfaction and usability. More
than half of the 1G (49/81, 61%) completed 5 or more of the 8 modules of the eHealth intervention.

Conclusions: The tested eHedlth intervention, trauer@ktiv, showed no superiority compared to an active CG in reducing
prolonged grief symptoms in a sample of older bereaved individuals. Therefore, trauer@ktiv is not suitable as a stand-alone
treatment. However, as the ease of use and satisfaction with the application were high, there may be potential for the intervention
within a stepped and collaborative treatment approach.

Trial Registration: German Clinical Trials Register DRK S00020595; https://drks.de/search/de/trial/DRK S00020595
International Registered Report Identifier (IRRID): RR2-10.1016/j.invent.2021.100451
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Introduction

Background

Persistent grief reactions accompanied by functional
impairments (eg, problems connecting with other people) have
been included as anew disorder under the term prolonged grief
disorder (PGD) in the text revision of the DSM-5 (Diagnostic
and Satistical Manual of Mental Disorders[Fifth Edition]) [1],
as well as the current revision of the ICD-11 (International
Satistical Classification of Diseases and Related Health
Problems, 11th Revision) [2]. According to the ICD-11, PGD
isunderstood as a persistent and pervasive grief responselasting
for an unusually long period (at least 6 months) and exceeding
the expected social norms for the individual’s cultural context.
The prolonged grief response is characterized by the
preoccupation or the longing for the deceased and is
accompanied by intense painful or negative emotions, such as
guilt, anger, difficulty accepting the death, or emotional
numbness. The PGD diagnosis demands functional impairments
in personal, occupational, or other important areas of the
individual'slife[2].

In recent years, severa epidemiological studies have
investigated the prevalence of PGD in the general population.
A cross-national analysisreported PGD prevalenceratesranging
from 2% (lsragl) to 35.5% (China) with an estimated overall
prevalence of 13% across countries [3]. In Germany, the
prevalence of PGD has been reported to be 3.7% in the general
population with a conditional prevalence of 6.7% among
bereaved individuals [4]. A recent review investigating the
prevalence of PGD in older adultsfound large variations among
the included studies, ranging from 3.4% to 26.2% in
epidemiological studies and from 6% to 48.7% in
nonepidemiological studies[5].

Death and the loss of loved ones, such as spouses, family
members, or friends, is a particularly common occurrence in
later life and requires agreat deal of psychological adjustment
on the part of the bereaved. Previous research has investigated
arange of bereavement-related contextual variables, including
the circumstances surrounding the death, the quality of the
relationship with the deceased, and the availability of social
support, to understand their impact on postl oss psychopathol ogy
and the development of PGD. Several studies indicate that
violent or unexpected losses are associated with more
pronounced grief responses and an increased need for
professional help [6,7]. It has been suggested that intense
helplessness and dissociation at the time of death disrupt the
encoding and the consolidation of loss-related memories, thereby
prolonging acute grief reactions [6]. Furthermore, kinship ties
and the perceived closeness to the deceased may influence
postloss grief reactions. The loss of a child, in particular, is
regarded as one of the most painful forms of bereavement [8].
While such aloss can be traumatic across al age groups, older
adults may exhibit more complex grief responses due to
age-related vulnerabilities. A recent review indicated that
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bereaved older parents are at heightened risk for death-related
anxiety, social isolation, and cognitive decline[9]. In contrast,
social support has the potential to strengthen the resilience of
bereaved individuals as it has been shown to be positively
associated with coping capacities[10]. In particular, emotional
support may play acritical role in the context of traumatic loss
[11].

Research has shown that prolonged grief can contribute
substantially to the development of mental illnesses. PGD is
often accompanied by anxiety, depression, somatization, or
traumatic stress disorders, and it has been shown to predict an
increasein substance abuse[12,13]. In addition, arecent review
reported that bereavement in later life islinked to sleep issues,
a higher use of medical services, and weight loss [5].
Furthermore, it has been suggested that PGD in later life may
act asapossiblerisk factor for cognitive decline in older adults
[14].

Despite these negative health impacts, it has been criticized that
the needs of older adults are often neglected. Thisis based on
the widespread assumption that bereavement may be less
problematicin later life and that older adultswould more readily
accept loss [15]. Others have suggested that older adults may
be more vulnerable to PGD than younger age groups due to
smaller social networks and comorbid chronic illnesses [5]. In
fact, several studies show older age to be associated with a
higher risk for PGD [4,16], in addition to female sex, lower
income, and loss of a spouse or a child [4]. However, many
older adults with mental health problems do not receive
psychotherapeutic or psychosocia treatment [17]. Various
factors, such as fear of stigmatization or immobility, may be
possible reasons for this. At the same time, older adults have
become more open to using psychosocial support services in
recent years [18]. In addition, the demand for accessible and
efficient health care provision is becoming increasingly critical
in light of the ongoing sociodemographic change. Projections
indicate that by 2030, individuals aged 60 years and older will
constitute approximately 35% of the German population [19].
As the proportion of older people increases, the demand for
health care services, including medical care, psychosocial
support, and therapeutic interventions, is expected to rise
correspondingly [20].

Thelast 15 years have seen a surge of health careinterventions
provided through web-based programs or smartphone apps,
specifically in the area of mental health. Such eHealth
interventions have the advantage of a flexible and anonymous
use, the possibility to reduce fear of stigmatization, provide a
first contact with psychosocial care, and ahigher outreach than
traditional health care services. eHealth interventions based on
cognitive behavioral therapies (CBTS) are among the most
researched interventions in this field to date. There is broad
evidencefor the effectiveness of CBTsdelivered viaweb-based
or smartphone apps for various disorders, such as depression,
anxiety, posttraumatic stress disorder (PTSD), or substance
abuse [21-24]. With regard to prolonged grief, there are some
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studies showing promising results for interventions aiming to
normalize grief, aswell asfor interventionsfocusing on theloss
of achild during pregnancy and theloss of first-degreerelatives
[25-27]. Although the likelihood of experiencing loss and the
risk of developing PGD increasesin later life, there are only a
few eHealth interventions focusing specifically on coping with
grief in older adults [28,29]. Most eHealth interventions
targeting grief were delivered via the internet, incorporated
some form of therapist support or guidance, and consisted of 5
to 18 sessions or writing assignments [25-29]. Overall, thereis
considerable variation in the content structure of the
interventions, ranging from writing assignments and
psychoeducation to interactive exercises and exposure-based
components. Notably, 1 study investigated an unguided, online
intervention comprising 5 structured content modul es and found
significant improvements regarding self-efficacy, attitudes, and
state anxiety [25]. Considering previous research in the field,
it becomes evident that devel oping an eHealth intervention for
prolonged grief requires a careful balance between delivering
comprehensiveinformational and therapeutic content while also
taking into account users’ attentional capacitiesand motivational
congtraints. This study reports the results of a randomized
controlled trial (RCT) from the AgE-health project. AgE-hesalth
is a comprehensive research project aimed at developing and
testing the web-based intervention, trauer@ktiv, focusing on
loss and bereavement in later life. The eHealth intervention is
based on established CBTs and has been developed by mental
health care professionals (eg, psychologists, psychotherapists,
and psychiatrists) with theinvolvement of older adultswith loss
experiences. The acceptance of the intervention was assessed
beforethetrial using aqualitative approach [30]. Wefound high
acceptance and good operability of use from both the perspective
of the target group and of mental health care experts working
in the field of geriatrics [30]. Trauer@ktiv is an unguided
intervention. As such, users work through the program without
therapeutic support. Unguided eHealth interventions illustrate
the classic self-management approach and have been shown to
be effective in treating depression and achieving similar effect
sizes comparabl e to those of guided interventionsin long-term
follow-ups [31]. In the context of eHealth, self-management
refers to interventions that enable individuals to take an active
role in managing their own health issues [32]. Furthermore,
older adults may be particularly suited for such interventions.
A study testing an unguided, web-based self-management app
for depressive symptoms reported higher adherence ratesamong
older adults compared to younger participants [33]. Unguided
eHedlth interventions offer low-threshold interventions for
mental health struggles, can account for logistical obstaclesand
mobility problems, and thus pave the way for seeking
professional help.

Objectives

This study aimed to assess the efficacy and acceptability of the
web-based intervention, trauer @ktiv, to reduce prolonged grief
symptoms in a sample of older bereaved individuas. The
trauer@ktiv intervention focused on loss in later life and
associated symptoms of grief reactions.
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Methods

Study Context I nformation

The AgE-hedlth study isa2-arm, parallel-group RCT comparing
an intervention group (1G) with an active control group (CG).
The study was registered with the German Clinical Trials
Register (DRK S00020595) and has been described in detail in
the associated study protocol [34]. Tria results were reported
in accordance with the CONSORT-EHEALTH (Consolidated
Standards of Reporting Trials of Electronic and Mobile Health
Applicationsand Online Tel ehealth) statement [35] (Multimedia
Appendix 1).

Ethical Considerations

The ethics committee of the Faculty of Medicine at Leipzig
University, Germany, approved the study (ID 052/20-ek).
Participants received comprehensive information about the
AgE-health study, study aims, study procedure, and data security
according to legal standards. Written informed consent was
obtained from all participants before study participation. The
AgE-hedlth study adhered to the Declaration of Helsinki and
the International Council for Harmonization Good Clinical
practice Guidelines [36]. Furthermore, the study implemented
an external data monitoring committee (DMC) to ensure that
the study was performed in accordance with the Guidelines of
Good Clinical Practice. The task of the DMC was to monitor
protocol adherence, study safety, and study progress.
Participants received an incentive of €30 (approximately US
$34.9) for their study participation. To safeguard data privacy
during the use of the web-based intervention and the
transmission of metadata, anonymous log files were secured
using Secure Sockets L ayer technol ogy. Passwords were stored
in hashed form using the BCrypt algorithm, and all textual data
entrieswere encrypted with AES-256 encryption via OpenSSL
(the OpenSSL Project). Participants were free to discontinue
study participation at any time. Accessto the datawas restricted
to the research team.

Sample Recruitment

The study sample was recruited through multiple pathways,
including the publication of articles and study calls in local
newspapers, distribution of flyersand postersin cemeteriesand
medical practices, and contacting support groups and older adult
clubs. Furthermore, study callswere posted online via Facebook,
advertisements (formerly “eBay Kleinanzeigen”), and mental
health forums. Additional recruitment strategies included
reaching out to former participants from previous studies at the
research facility, conducting a local radio interview, and
approaching church communities and hospices. Recruitment
took place from September 2020 to May 2022. Interested
individuals contacted the AgE-hedth study team. Consent
papers, ascreening assessment, and detailed information about
the AgE-health study were delivered by postal mail to interested
individuals. After the return of the consent form and completion
of the screening assessment, individuals wereinformed of their
inclusion or exclusion in the study. Individuals excluded from
study participation received additional information on grief,
mental health, and professional help.
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Inclusion and Exclusion Criteria

Textbox 1. Inclusion and exclusion criteria.

Welzel et d

Study inclusion and exclusion criteria are provided in Textbox
1[37-39].

Inclusion criteria

«  Experience of the death of a close person

« A period of 6 months or longer since the loss

« A scoreof 22 on the Brief Grief Questionnaire [37]
o Aged =60 years

. Internet access

«  Sufficient proficiency in the German language

Exclusion criteria

«  Suicidal tendencies (a score of =2 on the suicidality item of the Beck Depression Inventory [38,39])

«  No contact person in case of acrisis (genera practitioner or other medical specialist)

o Current psychotherapy

«  Unstable psychopharmacological treatment (changes of medication within the last 6 weeks)
»  Having had a severe mental disorder not related to bereavement that needed medical treatment within the last year

Randomization and Blinding

Eligible participants were sequentially randomized to the |G or
CG. Randomi zation was performed using ablock randomization
algorithm with an allocation ratio of 1:1, stratified by sex and
grief severity to ensure balanced sample sizesin both allocation
groups and to control for relevant covariates. Randomization
block listswere generated by an independent statistician externa
to the study team. The sequential group allocation, according
to the generated randomization lists, was carried out by a staff
member external to the study team. Furthermore, block lists
were coded to conceal the strata identification from the person
responsible for the group allocation. Finaly, the data analyst
(AP) was blinded to the group allocation.

Assessment Procedure

Eligible participants were assessed before receiving access to
the intervention or bibliotherapy and before being notified of
their group all ocation (baseline assessment), aswell as4 months
after the baseline assessment (follow-up), using comprehensive
guestionnaires sent by postal mail. Up to 3 postal reminders
were sent in cases of missing returns.

Interventions

The trauer @ktiv | ntervention

Participants of the I1G received free access to trauer@ktiv, a
web-based intervention. Trauer@ktiv is an unguided and
self-management promoting program designed to aleviate
symptoms of prolonged grief and prevent late-life depression
in grieving older adults. Trauer@ktiv was developed by mental
health care professionalsand is based on established CBTs. The
intervention focuses specifically on adults aged 60 years and
older, including respective example characters leading through
the program. The intervention consists of 8 modules and has
been described in detail in the study protocol [34]. Participants
of the IG were advised to use the intervention regularly and
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work through 1 module per week. However, participants were
free to use the intervention according to their own needs. In
order to improve usability and ensure consistency in the
implementation of theintervention, an instructional manual was
provided within the trauer @ktiv intervention and was accessible
to participants upon log-in.

Bibliotherapy

Participants of the CG received psychoeducational materia in
theform of aninformation brochure. The bibliotherapy consisted
of 8 chapters providing genera information on symptoms of
grief, prolonged grief, as well as coping strategies and access
to professional help. The study protocol provides an overview
of the contents of the information brochure [34].

Outcomes and M easures

The measurement instruments and outcome variables of the
trial have been described in detail in the study protocol [34].

Screening Assessment

The screening assessment included questions on
sociodemographic characteristics (age and sex) and questions
to assess the eligibility criteria outlined in Textbox 1. The
screening questionnaire further asked for the name and address
of a medica contact person in case of a suicida crisis.
Individuals eligible for study participation underwent a
comprehensive assessment regarding loss and bereavement,
grief, and psychosocia health at baseline and follow-up.

Primary Outcome

The primary outcome was prolonged grief at follow-up,
measured by the Prolonged Grief-13 scale (PG-13[40,41]). The
PG-13 assesses salf-reported symptoms of prolonged grief and
has been shown to have good psychometric properties (Cronbach
0=0.94, test-retest reliability was 0.80 [40]). The instrument
consists of 11 items measuring typical grief symptoms (eg,
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yearning and trouble accepting the loss) on a 5-point Likert
scale. Two additional items assess functional impairments and
the duration of the grief symptoms. A total scorewas calculated
(range 11-55), with higher scores indicating more severe grief
symptoms [42].

Secondary Outcomes

Secondary outcomesincluded the assessment of grief symptoms
on 5 dimensions using the Wiirzburger Trauerinventar (WUTI
[43]). The WUTI is a 24-item scale, rated on a 4-point Likert
scale, covering the following 5 subscales. impairment, growth,
guilt, empathy, and closeness to the deceased. Raw scores for
each subscale are converted into percentile ranks based on
gender-specific normative values [43]. Symptoms of depression
were assessed with the 21-item Beck Depression Inventory,
Second Edition (BDI-I1 [38,39]). In this study, a sum score was
calculated (range 0-63). Higher scores indicated more severe
symptoms of depression [38,39]. Participants’ social integration
was measured with the Social Adaptation Self-Evaluation Scale,
a20-item scale assessing socia activity [44,45]. Each item was
rated on a0 to 3 scale, resulting in atotal score ranging from 0
to 60. Higher scores illustrated a higher degree of socia
integration [44,45]. Furthermore, social isolation was assessed
using the 6-item Lubben Social Network Scale [46]. The total
score ranged from O to 30, with a cutoff value less than 12
indicating an increased risk of social isolation [46]. The 12-item
Short-Form Health Survey (SF-12 [47]) was used to measure
health-related quality of life [47]. The SF-12 is a brief version
of the 36-item Short-Form Health Survey, comprising 12 items
rated on a 5-point Likert scale. The SF-12 measures quality of
life across 2 main dimensions. physical and mental health. In
each dimension, higher scores reflect a higher health-related
quality of life [47]. Loneliness was measured with the 6-item
De Jong Gierveld Loneliness Scale [48], which assesses both
emotional and social loneliness on a5-point Likert scale. Higher
scores correspond to ahigher degree of loneliness[48]. Finally,
self-efficacy was assessed with the hope and self-efficacy
subscale from the questionnaire for the Assessment of
Empowerment in Patients with Affective and Schizophrenic
Disorders[49]. A sum score was calculated (range 0-24), with
higher scores indicating a higher degree of self-efficacy [49].

Assessments of Uptake, Acceptability, and Satisfaction

The follow-up assessment included additional questions on the
satisfaction and uptake of theintervention or bibliotherapy. The
10-item System Usability Scale [50] was used as a measure of
the acceptability of the eHealth intervention [50]. A total score
(range 0-100) was calculated, with scores more than 80
indicating good to excellent usability [50]. In addition,
pseudonymized metadata on the use of the eHealth intervention
(log-in data and the access date of content modules) were
collected. Engagement with the web-based intervention,
trauer @ktiv, was operationalized asthe total number of modules
completed by the user. For each of the 8 modules, timestamps
were recorded corresponding to the user’s access of the first
and the last page. A module was considered completed if
timestamps were available both for the first and for the last
page, indicating that the user had accessed the entire module.
With regard to the bibliotherapy, participants were asked to
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indicate whether they had engaged with the information
brochure (response options: yes or no) and, if applicable, to
report the frequency of their engagement.

Other Measures and Covariates

Furthermore, basic sociodemographic information (age, sex,
marital status, education, living status, height, and weight), as
well asinformation on religious belief, type of loss and time of
loss, the use of health care and antidepressant drugs, internet
use and internet familiarity, and personality characteristics
(Big-Five Inventory—short form [51]) were assessed. Education
was classified into three categories: low, middle, and high. L ow
educational attainment refersto individual s without aformal
qualification or those with alower secondary school certificate
(typically completed by 9th grade), with or without vocational
or semiskilled training. Middle educational attainment refers
toindividualswith an intermediate secondary school certificate
(completed by 10th grade) or a high school diploma, with or
without additional vocational or semiskilled training. High
educational attainment encompasses individuals who have
completed a degree at a university of applied sciences, an
engineering school, or a university.

Data Management and Quality Control

Data were collected in a pseudonymous form and entered in a
database using the statistical software SPSS (version 27.0, IBM
Corp). A double-entry check was performed to ensure the
completeness and accuracy of data entry. In addition, a
commissioned external statistician conducted data auditing.
Auditing consisted of reviewing the data collection to check its
consistency with the electronic data file and included the
inspection of 5% of the questionnaires at baseline and follow-up.
The questionnaires were randomly drawn and inspected.

Sample Size

On the basis of previous comparable trials using the PG-13 as
primary outcome [26,28,52], a moderate effect size of Cohen
d=0.5 was considered to power the trial. Given a significance
level of a=.05 and a statistical power of 1-3=.8, the optimal
sample size to detect a moderate between-group effect at
4-month follow-up was calculated to be 128 (n=64, 50% per
group). Considering a dropout rate of 25% based on previous
trials [53,54], an initial sample size of 170 participants at
baseline was aimed for.

Statistical Analysis

Data quality checks showed a generaly low frequency of
missing information (ie, 8/170, 4.7% of the cases or less) for
most variables at baseline; however, the frequencieswere higher
for BDI-Il (12/170, 7.1%) and the WUTI subscale growth
(10/170, 5.9%), and highest for the SF-12 (15/170, 8.8%). Cases
with missing data were excluded from the analyses.

Intention-to-treat (ITT) analyses were performed to evaluate
the efficacy of the intervention with regard to primary and
secondary outcomes. Descriptive data were presented as case
numbers with percentages or means with SDs or 95% Cls.
Treatment effects at 4-month follow-up were analyzed using
mixed-effects linear regression models for all outcomes except
the De Jong Gierveld Loneliness Scale, for which mixed-effects
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tobit regression models were used. All models included group,
time, and the group-by-time interaction as fixed effects; a
random intercept to account for patient-level heterogeneity; and
adjustmentsfor sociodemographic characteristics (age, sex, and
education) and relevant covariates (professional treatment for
grief symptomsand psychotropic medication). Treatment effects
in outcomes were shown as average marginal effects with 95%
Cls, which indicate the sample average of the estimated group
difference in an outcome at follow-up. The Huber White
sandwich estimator was used to estimate SEsin all models.

Statistical analyses were conducted using SPSS Statistics
(version 27) and Stata (version 16.1 Special Edition; StataCorp
LL C) software package. Thelevel of statistical significancewas
set at P<.05 for all analyses.

Results

Participants

An overview of the participant flow is shown in Figure 1. In
total, 275 interested individuals contacted the study team. Of
those, 80.4% (221/275) were screened for eigibility. In most
cases, individuals became aware of the study via newspaper
articles and study calls published in newspapers (117/221,
52.9%). Furthermore, awareness of the AgE-health study
through postings on cemeteries (28/221, 12.7%), family or
friends (23/221, 10.4%), and the internet (22/221, 10%)
contributed with similar proportions. Further avenues through
which participants became aware of the study comprised medical
practices (8/221, 3.6%), support groups (6/221, 2.7%), and
hospices (5/221, 2.3%), in addition to a range of other access
ways (eg, churches and senior citizen clubs; 12/221, 5.4%). Of
those screened, 177 were eligible for study participation and
randomized to either |G (n=87, 49.2%) or CG (n=90, 50.8%).
Most frequently, individuals were excluded from study
participation dueto a current psychotherapy treatment (25/221,
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11.3%). Other reasonsfor exclusion were age (<60 years; 2/221,
0.9%), lack of internet access (8/221, 3.6%), ascore of lessthan
2 on the Brief Grief Questionnaire (2/221, 0.9%), suicidality
(4/221, 1.8%), lack of accessto amedical expert (2/221, 0.9%),
having had a severe mental disorder in the last year (7/221,
3.2%), and recent changes in psychotropic drug use (2/221,
0.9%). Of those randomized, 4.1% (7/177) of the participants
were lost to follow-up. Finally, 170 individuals were included
intheanalysis. Included and excluded individualsdid not differ
with regard to age (included individuals: mean 67.3, SD 6.4y
vs excluded individuals: mean 67.1, SD 7.4 y; 2-tailed
t519=0.179; P=.86) and sex (included individuals: 129/170,
75.9% female vs excluded individuals: 42/51, 82% female;
x%=0.9; P=.33). However, excluded individuals had a higher
symptom severity on the Brief Grief Questionnaire (included
individuals: mean 6.7 vsexcluded individuals: mean 7.3; 1-tailed
t,16=1.86; P=.03) and were prescribed psychotropic drugs more
frequently (included individuals: 19/170, 11.2% vs excluded

individuals: 14/51, 28%; x*,=8.2; P=.007).

Sociodemographic characteristics for the total sample, |G, and
CG are provided in Table 1. The recruited sample was aged on
average 67.3 (SD 6.4) years, predominantly female (129/170,
75.9%), widowed (87/170, 51.2%), and living alone (117/170,
68.8%). Half of the AgE-health sample had a high (87/170,
51.2%) or a middle educational status (80/170, 47.1%), and
only 1.8% (3/170) had a low educational status. Less than
one-third (53/170, 31.2%) of the sample was working, and less
than one-quarter (39/170, 22.9%) belonged to a church.
Participants of the IG and CG did not differ in their
sociodemographic characteristics. With regard to the primary
outcome, the mean score on the PG-13 was 31.15 and 31.38 in
the |G and CG, respectively.

The primary and secondary outcomes at baseline for both
treatment groups are provided in Table 2.
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Figure 1. Flowchart of sample selection and randomization in the AgE-hedlth trial.

[ Enrollment }
Assessedforeligibility (N=221)
Excluded (n=44):
o Mot rmeetinginclusion criteria (n=44)
* Dedinedtoparticipate(none)
e Ctherreazons(none)
Randomized (n=177)
)
¥ [ Allocation 1 hJ
1 J
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Table 1. Sociodemographic characteristics of the AgE-health sample (N=170).

Characteristics Total sample Intervention group (n=81)  Control group (n=89)
Age (y), mean (SD; range) 67.3 (6.4; 60-95) 67.0 (5.1; 60-83) 67.6 (7.3; 60-95)
Sex, n (%)

Female 129 (75.9) 63 (77.8) 66 (74.2)

Male 41 (24.1) 18(22.2) 23(25.8)

Marital status, n (%)2

Married or in partnership 38 (22.4) 18 (22.2) 20 (22.5)
Divorced or separated 30 (17.6) 15 (18.5) 15 (16.9)
Widowed 87 (51.2) 43(53.1) 44 (49.4)
Single 13(7.6) 4(4.9) 9(10.1)
Living alone, n (%6)° 117 (68.8) 53 (65.4) 64 (71.9)

Educational status, n (%)°

High 87 (51.2) 43(53.1) 44, (49.4)

Middle or low 83 (48.8) 38 (46.9) 45 (50.6)
Working, n (%)° 53 (31.2) 21 (25.9) 32(36)
Belonging to a church, n (%) 39 (22.9) 16 (19.8) 23(25.8)
BMI, mean (SD)° 27.1(55) 27.1(5.4) 27.1(5.6)

3Mlissing data of 2 individuals.
PMissing data of 1 individual.

®Middle and low educational status are reported in 1 category as only 1.8% (3/170) of the total sample had alow educational status. Low educational
status: individuals without aformal qualification or those with alower secondary school certificate (typically completed by 9th grade), with or without
vocational or semiskilled training; middle educational status: individuals with an intermediate secondary school certificate (completed by 10th grade)
or ahigh school diploma, with or without additional vocational or semiskilled training; high educationa status: individualswho have completed adegree
at auniversity of applied sciences, an engineering school, or a university.

9included individuals are those with a pension or unemployment status who have a minor job simultaneously.
®Missing data of 5 individuals.
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Table 2. Primary and secondary outcomes at baseline for the intervention group (IG) and control group (CG; N=170).

Outcome CG (n=89) 1G (n=81)
Participants, n (%) Values, mean (95% Cl) Participants, n (%) Values, mean (95% CI)

Primary outcome

PG-132 sum score
Baseline 89 (100) 31.38(29.39-33.36)  78(96) 31.15 (29.06-33.23)
4 months 85 (96) 29.28 (27.16-31.39)  79(98) 29.16 (26.88-31.44)

Secondary outcomes

Grief symptoms (WUTI®P)

Impairment
Baseline 83 (93) 47.34(41.35-53.34)  79(98) 47.91 (41.43-54.38)
4 months 87 (98) 4021 (34.12-46.29) 76 (94) 38.47 (32.20-44.75)
Growth
Baseline 84 (94) 46.88 (41.21-52.54)  79(98) 4751 (41.80-53.22)
4 months 85 (96) 50.25 (44.61-55.88)  75(93) 53.09 (47.80-58.38)
Guilt
Baseline 85 (96) 61.90 (56.01-67.79) 79 (98) 63.01 (56.96-69.05)
4 months 85 (96) 54.31 (48.32-60.30)  78(96) 53.53 (47.27-59.78)
Empathy
Baseline 86 (97) 55.53(49.35-61.71)  78(96) 47.88 (41.22-54.54)
4 months 86 (97) 55.53 (49.20-61.87) 77 (95) 50.22 (43.98-56.46)
Closeness
Baseline 87 (98) 62.43 (56.71-68.15) 79 (98) 64.54 (58.33-70.75)
4 months 85 (96) 58.54 (52.42-64.66) 77 (95) 57.30 (50.72-63.87)

Depression (BDI®)
Basdline 81 (91) 15.67 (13.65-17.70) 77 (95) 16.46 (14.38-18.54)
4 months 82 (92) 13.45(11.55-15.35) 77 (95) 13.64 (11.59-15.68)
Loneliness (DJGLSd )

Emotional loneliness

Baseline 87 (98) 252 (2.36-2.68) 80 (99) 2.38(2.19-2.57)

4 months 84 (94) 2.46 (2.29-2.63) 80 (99) 2.29 (2.11-2.47)
Social loneliness

Baseline 87 (98) 2.13(1.95-2.30) 81 (100) 2.07 (1.91-2.24)

4 months 83(93) 2.09 (1.91-2.26) 80 (99) 2.09 (1.90-2.27)

Social activity (SASS®)
Baseline 86 (97) 39.60(38.09-41.29) 76 (94) 40.89 (39.33-42.45)
4 months 81 (91) 41.01(39.22-42.80) 77 (95) 41.44 (39.55-43.34)
Social isolation (L SNS)
Basdline 88 (99) 1543 (14.21-16.64) 79 (98) 15.58 (14.40-16.75)
4 months 88 (99) 15.27 (14.01-1654) 80 (99) 15.79 (14.56-17.01)

Self-efficacy (EPASY)
Baseline 86 (97) 13.76 (12.74-14.79)  79(98) 14.36 (13.41-15.31)

https://www.jmir.org/2025/1/e68662 JMed Internet Res 2025 | vol. 27 | €68662 | p. 9
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Welzel et d
Outcome CG (n=89) 1G (n=81)
Participants, n (%) Values, mean (95% Cl) Participants, n (%) Values, mean (95% CI)
4 months 84 (94) 14.32(13.30-15.35) 80 (99) 15.21 (14.20-16.22)
Quality of life (SF-12")

Physical health

Baseline 80 (90) 42.99 (40.53-45.45)  75(93) 44.37 (42.02-46.72)

4 months 78 (88) 4323 (40.67-4579)  73(90) 44.60 (42.27-46.94)
Mental health

Baseline 80 (90) 41.02(38.71-4334)  75(93) 40.15 (37.65-42.66)

4 months 78 (88) 42.04(39.52-44.56) 73 (90) 44.05 (41.29-46.80)

3pG-13: Prolonged Grief-13 scale.

bwWUTI: Wiirzburger Trauerinventar. Reported scores were percentile ranks: WUTI acute emotional and cognitive impairments subscale, WUTI general
personality development and growth subscale, WUTI feelings of guilt or self-reproaches subscale, WUTI increase in sensibility or empathy for others

subscale, and WUTI closeness to the deceased subscale.
°BDI: Beck Depression Inventory.

9DIGLS: De Jong Gierveld Loneliness Scale.

®SASS: Socia Adaptation Self-Evaluation Scale.
fLSN'S: Lubben Social Network Scale.

9EPAS: Empowerment in Patients with Affective and Schizophrenic Disorders, hope and self-efficacy subscale.

NSF-12: Short-Form Health Survey.

Attrition

In total, 3.9% (7/177) of the participants randomized did not
complete assessments at 4-month follow-up. Of those, 6
participants belonged to the IG and 1 participant belonged to
the CG. Two participants refused further participation in the
trial. In 5 cases, assessment questionnaires were not returned
despite repeated reminders. Sensitivity analyses showed no
significant differences between participants lost to follow-up
(7/277, 3.9%) and completers (170/177, 96%) regarding age
(mean 67.1 vs mean 67.3; z score=—0.173; P=.87), sex (5/7,
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71% vs 129/170, 75.9% female, participants; x%=0.1; P=.79),
or symptom severity on the primary outcome (PG-13: mean
33.3 vsmean 31.3; t,7,=0.536; P=.59) at baseline.

ITT Analyses

Results of the ITT analyses are provided in Table 3. No
significant differences were found between the IG and CG in
the primary outcome at 4-month follow-up (PG-13: average
marginal effect 0.56, 95% CI —2.30 to 3.44). Similarly, there
were no significant differencesfor secondary outcomes between
the IG and CG at follow-up.
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Table 3. Results of the AgE-health trial based on the intention-to-treat analysis. between-group differences in primary and secondary outcomes at

4-month follow-up (N=170).

QOutcome Participants, n (%) AME? (95% Cl) P vaue
Primary outcome
PG-13” sum score 169 (99.4) 0.56 (-2.30 to 3.44) 70
Secondary outcomes
Grief symptoms (WUTI®)
Impairment 169 (99.4) 0.85 (-7.33 0 9.04) 84
Growth 168 (98.8) 1.67 (-5.82109.17) .66
Guilt 168 (98.8) -0.84 (-9.12 to 7.43) 84
Empathy 168 (98.8) -5.32(-13.99t0 3.34) .23
Closeness 169 (99.4) -0.15 (-8.62 t0 8.31) 97
Depression (BDIY) 169 (99.4) 0.29 (-2.16 10 2.75) 81
Loneliness (DJGLSY)
Emotional loneliness 170 (100) -0.20 (-0.47t0 0.07) A5
Sacial loneliness 170 (100) 0.02 (-0.27 10 0.32) .88
Social activity (SASS) 169 (99.4) 0.32 (-2.16 t0 2.81) 80
Social isolation (LSNSY) 169 (99.4) 0.27 (-1.45 to 2.00) 76
Sdf-efficacy (EPASY 170 (100) 0.73 (-0.64 o 2.10) 30
Quality of life (SF-12')
Physical health 166 (97.6) 1.13 (-2.13t0 4.39) 50
Mental health 166 (97.6) 1.34 (-2.04t0 4.74) 44

3AME: average marginal effect; all modelswere adjusted for age, sex, education, professional treatment for grief symptoms, and psychotropic medication.

bpG-13; Prolonged Grief-13 scale.

SWUTI: Wiirzburger Trauerinventar. Reported scores were percentile ranks, WUTI acute emotional and cognitive impairments subscale, WUTI general
personality development and growth subscale, WUTI fedlings of guilt or self-reproaches subscale, WUTI increase in sensibility or empathy for others

subscale, and WUTI closeness to the deceased. subscale
9BDI: Beck Depression Inventory.

®DJIGLS: De Jong Gierveld Loneliness Scale.

fSASS: social Adaptation Self-Evaluation Scale.

9L SNS: Lubben Social Network Scale.

PEPAS: Empowerment in Patients with Affective and Schizophrenic Disorders, hope and self-efficacy subscale.

ISF-12: Short-Form Health Survey.

Per-Protocol Analyses and Response and Remission
Rates

Per-protocol analyses involving participants in the 1G who
accessed the trauer@ktiv intervention (IG: 69/158, 43.7% and
CG: 89/158, 56.3%) showed no significant between-group
effects at follow-up for primary and secondary outcomes. In
addition, remission frequency, defined as PG-13 <35 according
to Pohlkamp et al [55], showed no significant difference between
IG and CG at 4-month follow-up (remission in CG: 6/28, 21%
and I1G: 6/27, 22%). Similarly, response rates, defined as a
decrease of 33% in symptom severity on the PG-13 from
baseline to follow-up, showed no statistical difference between
|G and CG (33% response in CG: 6/85, 7% and |G: 4/77, 5%).
Of the 81 participants randomized to the 1G, 51 (63%) improved

https://www.jmir.org/2025/1/e68662

in their grief intensity, 6 (7%) experienced no change, and 20
(25%) showed symptom intensification on the PG-13 from
baseline to follow-up. With regard to the 89 participantsin the
CG, 55 (62%) improved in their grief intensity, while 3 (3%)
experienced no change and 27 (30%) showed an increased grief
intensity on the PG-13 from baseline to follow-up.
Improvements on the PG-13 were, on average, 4.9 (range 1-18)
pointsinthe |G and 4.8 (range 1-18) pointsin the CG. Symptom
intensification was, on average, 4.0 (range 1-11) pointsin the
IG and 3.4 (range 1-9) pointsin the CG.

Uptake, Adherence, and Acceptability of the
Intervention

In total, 85% (69/81) of the participants of the |G stated that
they had accessed trauer@ktiv during the intervention period.
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In addition to the self-reported data, the pseudonymized log-in
data were evaluated. More than half (49/81, 61%) completed 5
or more modules, and further 22% (18/81) completed between
1 and 4 modules of trauer@ktiv. A total of 28% (23/81) of the
participants completed all 8 modules of the intervention
trauer@ktiv. Analysis of the System Usability Scale showed
an average sum score of 81.0 (SD 15.8), indicating an overall
good usability for the intervention. Information on satisfaction
with the intervention was provided by 84% (68/81) of the
respondents of the I1G as part of the follow-up assessment. Of
these 68 respondents, 63 (93%) were satisfied or very satisfied
with trauer@ktiv, 4 (6%) were dissatisfied, and 1 (2%) were
very dissatisfied. Thosewho did not test theintervention (12/81,
15%) most frequently stated that they could not yet bring
themselves to do it (5/81, 6%); they experienced technical
problems with their internet connection, their device, or the
intervention (5/81, 6%); or they lacked motivation to test
trauer @ktiv (4/81, 5%).

Regarding the bibliotherapy, 78 (88%) of the 89 participants of
the CG stated that they had read the information brochure. Of
these 78 participants, 60 (77%) were satisfied or very satisfied,
14 (18%) were dissatisfied, and 3 (4%) were very dissatisfied
with the bibliotherapy. Those who did not read the information
brochure (11/89, 12%) most frequently stated that they lacked
motivation to read the bibliotherapy (7/89, 8%), they could not
yet bring themselves to read it (4/89, 5%), or they had doubts
asto whether the bibliotherapy would be hel pful to them (3/89,
3%).

Harms

Throughout the intervention period, 1 adverse event (AE) with
a possible causal link to the web-based intervention,
trauer @ktiv, was recorded when a participant of the |G reported
an increase in distress after inappropriate intensive use of the
intervention. The participant had completed al program modules
of trauer@ktiv in quick succession, contrary to the study team's
recommendation, and subsequently experienced a temporary
increase in emotional distress. The AE was countered with
supportive talks conducted by a psychotherapist (FW) via
telephone. The discussion focused on ways of relieving stress,
using the personal and professional support system, and pausing
the program. Intotal, 3 monitoring checkups were administered.
Supportive talks led to a noticeable relief in stress symptoms.
The participant remained in the trial and took part in the
follow-up assessment. The AE was documented using an AE
or severe AE protocol form and was continuously reviewed by
2 principal investigators (ML and SGR-H) and the DMC.

Discussion

Principal Findings

This study aimed to test the efficacy of the web-based
intervention, trauer@ktiv, at reducing prolonged grief symptoms
in a sample of older adults. Contrary to the expectation, ITT
analyses showed no significant differences between the |G and
CG for the primary outcome or any of the secondary outcomes
at the 4-month follow-up assessment. Similarly, no significant
group differences were found using per-protocol analyses. On
average, both IG and |G demonstrated a reduction of 2 points
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in symptom severity on the primary outcome. Furthermore, no
between-group differences were found in terms of remission or
responserates. However, uptake of and adherenceto the eHealth
intervention were overall satisfactory, with more than half
(49/81, 61%) of thel G completing 5 modules or more. Of those
who accessed the intervention, more than 92% were satisfied
or very satisfied with it. There was 1 AE linked to an
inappropriate excessive use of the intervention trauer @ktiv.

This study examined the superiority of an unguided eHealth
intervention over a bibliotherapy in adults aged 60 years and
above who had experienced the loss of a close person. Its
findings contrast with previous research reporting the efficacy
of eHealth interventionstargeting grief symptomsor prolonged
grief [28,29,56-58]. Discrepancies in findings may be partly
explained by methodological differences across studies, such
as variations in sample characteristics, level of guidance, and
CG design. Litz et a [29] developed and tested a
therapi st-assisted web-based intervention in recently bereaved
adults. Participants were caregivers who had lost aloved one 3
months to 1 year before the study inclusion. The intervention
focused on self-care, wellness, and behavioral activation and
proved to be effective in reducing prolonged grief symptoms
compared to awaitlist CG [29]. Similarly, Brodbeck et al [28]
reported significant improvements with regard to grief,
depression, distress, and loneliness for a guided eHealth
intervention aimed at widowed older adults and individuals
after separation or divorce. However, only 23% of the sample
were older adults after spousal bereavement. Most of the sample
consisted of adults who had experienced separation or divorce
[28]. Generally, both studies included mostly younger older
adults, with an average sample age of 51 [28] and 55 [29] years.
In comparison, participants in this study had an average age of
67 years, ranging from 60 to 95 years. It isimportant to make
this distinction. Younger older adults are often still working
and have a larger socia network and therefore more social
resources compared to older adults aged more than 65 years,
who are retired and may have to cope with multiple loss
experiences, greater social isolation, and chronic health issues.
Furthermore, both studies compared theintervention to awaitlist
rather than an active CG. RCTs comparing an |G to awaitlist
control have been criticized for producing exaggerated treatment
effects and a possible nocebo effect [59,60]. Generally,
methodol ogical issuesareimportant to consider when comparing
RCT resultson the effectiveness of digital interventions. Zuelke
et al [58] provided a systematic review and meta-analysis on
the effectiveness of web-based interventions targeting grief,
including prolonged or complicated grief. The authors further
assessed the overall quality of the included studies and the
applied web-based interventions. While the meta-analysis
showed moderate effect sizesfor reducing grief and depression
and a large effect size for reductions in PTSD symptoms, the
analysis further indicated publication bias, specifically for
interventions on grief and depression. In their discussion, the
authors evaluated the overall quality of existing evidence on
digital grief interventions as low for the reduction of grief
symptoms and depression, and moderate for PTSD [58]. Few
studies have reported mixed results with regard to the
effectiveness of web-based self-help interventions [61,62]. Tur
et al [61] tested aweb-based CBT for prolonged grief in asmall
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sample of 6 younger adultsand found inconclusive results. Only
half of the sample benefited interms of experiencing aclinically
significant reduction in grief symptoms[61].

There are several possible reasonsfor the nonsignificant results
in this study. First, the implementation of the trial fell entirely
within the period of the COVID-19 pandemic; however, the
trauer @ktiv intervention had been devel oped and finalized just
before the pandemic began. Thus, the intervention did not take
into account the challenges posed by a pandemic. It is well
known that the COVID-19 pandemic had a strong impact on
grief and bereavement support. It has been suggested that grief
may be more difficult to process during the pandemic because
of associated factors, such as traumatic deaths, social isolation
in the aftermath of a loss, higher tensions within families or
households, alimited availability of health care, or anincreased
anxiety about contagion in social contacts[56,63]. While older
adults have been shown to cope comparatively well with such
difficulties during that time [64], the COVID-19 pandemic
specifically disrupted certain grief rituals and the possibilities
to say farewell to the deceased. In line with those challenges,
studies have reported high needs for emotional support of
bereaved individuals and expressed concern for an increased
risk of developing PGD during the COVID-19 pandemic
[65,66]. Therefore, it can be assumed that the COVID-19
pandemic itself may have negatively affected individuals' ability
to copewith their loss, even when provided with anintervention.
Furthermore, the trauer@ktiv intervention has a strong focus
on behavioral activation and the establishment of new social
relationships or the resuming of previous ones. Because such
activitieswere strictly limited during the COV1D-19 pandemic
to avoid further contagion in the population, the mismatch
between the intervention content designed to promote behavioral
activation and the real-life conditions of social isolation may
have been the most important reason for itslack of effectiveness.
A review on web-based grief interventions found the highest
attrition rate in a behavioral activation group in 1 study,
suggesting that behaviora change may generally be more
difficult to achieve by oneself [57]. Similarly, recent reviews
have reported that web-based grief interventions appear to be
more effective in reducing grief-related PTSD symptoms than
in reducing grief symptoms per se [57,58]. In this respect, it
may also be possible that the focus on behavioral activation in
our study is in itself less effective than a stronger focus on
exposure would have been. While one of the modules in
trauer@ktiv specifically addressed the relevance of exposure
to difficult emotions and memories, thismay have been too low
in intensity to achieve a meaningful effect. However, Litz et a
[29] demonstrated the effectiveness of an eHealth intervention
that focused mostly on self-care and behavioral activation and
did not include any exposure sessions. Therefore, future studies
should test for the specific contents of eHealth interventions
that are effectivein reducing grief severity and PTSD symptoms.

Another possible reason for the nonsignificance of the
intervention tested in this study may be related to the level of
guidance. We tested the efficacy of an unguided
self-management intervention. Unguided eHealth interventions
have been shown to be effective; however, they usually appear
to have smaller effect sizes compared to guided interventions,
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specifically in the short term [31]. With respect to grief
interventions, most eHealth applicationstested in RCTs provided
some form of minima guidance or therapy support
[28,29,57,58,67]. A higher degree of guidance and level of
personal feedback provided to participants of such eHealth
interventionsfor grief have been associated with lower attrition
rates[57]. It hasfurther been suggested that bereaved individuals
experiencing prolonged grief may need more personal support
to continue with the intervention [57], which is in line with
previous studies reporting a high need for emotional and social
support of the bereaved in general [63,65].

With regard to this study, the uptake of the trauer @ktiv eHealth
intervention was high. Approximately 85% (69/81) of those
included in the analysis and assigned to the 1G logged into the
intervention at least once. Previous studies have reported lower
average uptake rates of 70% to 79% for digital mental health
interventions[33,68]. Regarding adherenceto trauer @ktiv, 60%
(49/81) of the participants completed 5 or more modules, and
28% (23/81) completed all 8 modules of the intervention.
Similar compl etion rates have been reported by a previous study
testing the effectiveness of a web-based, unguided CBT for
depression [33]. The authors report a completion rate of 27%
for the oldest age group of adults aged =60 years. Interestingly,
they found improved adherence with increasing age, as only
10% of the youngest (18-39 years) and 22% of the middle-aged
(40-59 years) participants completed the intervention [33]. In
another study, which investigated the effectiveness of a
web-based, unguided intervention with a specific focus on loss
during the COVID-19 pandemic, only 5.1% of those assigned
to the IG completed the intervention [56]. Completion rates
have been shown to vary substantially across studies [69].
Generally, adherence rates appear to be higher for guided
compared to unguided eHealth interventions [28,70]. Still, the
uptake and adherence to the eHealth intervention in this study
were satisfactory for an unguided intervention, with more than
half of the participants assigned to the | G compl eting more than
half of the intervention. However, some form of low-level
guidance, such as weekly feedback or reminders for those who
do not progress, may be needed to further improve adherence
and outcome effects, specifically in a sample of bereaved
individuals.

Although there was no superiority of the trauer@ktiv eHealth
intervention compared to an active CG, the results also show
that most (57/81, 70%) participants did not deteriorate in their
grief through using the eHealth intervention. Both treatment
groups showed small, abeit not significant, improvements in
grief symptom severity over the course of 4 months. Asusability
and satisfaction with the application were high among older
bereaved individuals, trauer@ktiv may have potential within a
stepped and collaborative treatment approach offering easy
access to grief support independent of time or mobility
constraints of the bereaved.

Strengthsand Limitations

The AgE-hedth study is characterized by various strengths,
such as arobust RCT design, the use of validated instruments,
low attrition rates, and adequate power. Therobust RCT design,
which included the stratified block randomization performed

JMed Internet Res 2025 | vol. 27 | 68662 | p. 13
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

by an external statistician, allowed for balanced samplesin the
IG and CG at baseline. Both groups did not differ with regard
to sociodemographic characteristics, the primary outcome, or
relevant covariates at baseline. Furthermore, a rigorous data
quality control was achieved through double data entry checks
and an externa data auditing of 5% of the questionnaires at
baseline and follow-up, each. Another strength of the study was
the implementation of an external DMC. The DMC monitored
study safety, study progress, and the conduct of the study in
accordance with the Guidelines of Good Clinical Practice.
Generally, the tested intervention, trauer@ktiv, was safe and
easy to use for the intended target group of older adults. On
average, participants of the |G did not deteriorate in their grief
severity through the use of the intervention. There was 1 mild
AE linked to an inappropriate, excessive use of the eHealth
intervention within a short time frame, contrary to the
recommendation of the study team. Albeit being an unguided
eHealth intervention, there was a satisfactory uptake and
adherence to it by older adults. Furthermore, those who tested
trauer@ktiv were mostly satisfied or very satisfied with the
intervention. Another strength of this study wasthe comparison
of the intervention against an active CG, thus reducing the risk
of exaggerated treatment effects or bias of results through a
possible nocebo effect.

There are also a few limitations to consider. First, the sample
consisted predominantly of female participants who were well
educated, thus limiting the generalizability of the results. This
is a common problem with intervention studies in the field of
mental health research and specifically with regard to grief
interventions. There are several reasons for the
overrepresentation of women in such studies. For one, in the
population of older adults, women are generally more often
widowed than men [71]. It has further been suggested that
women may be more frequently involved in the care of sick or
terminally ill family members, making them more susceptible
to traumatic experiences with regard to the death of loved ones
[67]. Finally, studies have shown women to be more open with
regard to psychosocial support than men [72]. Furthermore, the
absence of explicit considerations for cultural diversity during
participant recruitment may have led to sample selection bias,
thereby limiting the extent to which the trial’s findings can be
generalized to the wider population of older adultsin Germany.
In addition, due to the nature of thetrial, participants were not
blinded to their group alocation, which may have introduced
a potential expectation bias and potentially compromised the
internal validity of the study findings. However, no significant
differences were observed in either the primary or secondary
outcomes between the IG and CG, and participants in both
groups reported high level s of satisfaction with the trauer @ktiv
intervention or the bibliotherapy. Thus, the likelihood of an
expectation biasinfluencing the results appearsto be low. With
regard to the level of education, the nature of the study itself,
testing an eHealth intervention, may have introduced a sample
selection bias, as access to the internet was a prerequisite to
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participate in the trial. Another limitation to consider is the
reliance on self-report assessments in this study rather than
clinical diagnoses of PGD. However, in this study, prolonged
grief was assessed using the PG-13, which is a validated
instrument to assess PGD and has been shown to have good
psychometric properties [40]. Similarly, self-report measures
were used instead of clinical diagnoses to evaluate additional
dimensions of psychosocial health (eg, BDI-Il). While
self-report instruments may be subject to bias related to recall
or self-assessment of symptoms, only validated toolswith robust
psychometric properties were included in the study. As an
additional limitation, no imputation methods were applied to
address missing data. However, the frequency of missing data
was relatively low, and a sensitivity analysis indicated that
mi ssingness was not associ ated with gender or educational level.
Age emerged as the only variable associated with increased
missingness, as older participants were more likely to provide
incomplete data. Furthermore, the pattern of higher rates of
missing dataamong ol der participantsis consistent with previous
research [73]. Furthermore, the COVID-19 pandemic and its
associated restrictions on daily activities and social
connectedness may have acted as a possible confounder on the
treatment results, asthe RCT was conducted entirely within the
time frame of the pandemic.

Conclusions

The tested eHealth intervention, trauer@ktiv showed no
superiority in reducing prolonged grief symptomsin comparison
to an active CG in a sample of bereaved older adults. Both
treatment groups showed small improvements of similar size
on the primary outcome 4 months after access to the eHealth
intervention or the information brochure. The trauer@ktiv
eHealth intervention was developed before the COVID-19
pandemic and relied partly on behavioral activation. However,
measuresto prevent contagion during the COVID-19 pandemic
may have had a detrimental impact on the effectiveness of the
eHedlth intervention asthe conduction of thetrial fell completely
within the time frame of the pandemic. On a positive note, the
trauer@ktiv intervention showed high satisfaction ratings and
can generally be considered safe and easy to usefor older adults
experiencing prolonged grief symptoms. Thus, trauer@ktiv may
have potential in a stepped-care approach as a low-threshold
intervention, defined as a readily accessible web-based
intervention, which can be used without professional support
or fixed time and place requirements. In light of the limited
evidence on eHealth interventions targeting prolonged grief in
older adults, the results of this study should be considered
preliminary. Further research is essential to expand upon these
results. Future studies should investigate which contents of grief
interventions, such as behavioral activation or exposure, are
most effective for prolonged grief in older adults when provided
via web-based interventions. Furthermore, there is still a need
for methodologically robust RCTstesting eHealth interventions
against active CGs rather than waitlist conditions.
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BDI-II: Beck Depression Inventory, Second Edition

CBT: cognitive behavioral therapy

CG: control group

CONSORT-EHEALTH: Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications
and Online Telehedlth

DMC: data monitoring committee

DSM-5: Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition)

ICD-11: International Statistical Classification of Diseases and Related Health Problems, 11th Revision
IG: intervention group

ITT: intention-to-treat

PG-13: Prolonged Grief-13 scale

PGD: prolonged grief disorder

PTSD: posttraumatic stress disorder

RCT: randomized controlled trial

SF-12: Short-Form Health Survey

WUTI: Wiirzburger Trauerinventar
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