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Abstract

Recently included in diagnostic manuals, Prolonged Grief Disorder (PGD) can be described as
elevated and persistent mental distress as a result of loss leading to significant functional
impairment. The importance of early interventions has been highlighted and a potential reactivity
effect of Experience Sampling Methodology (ESM) on symptomatology through self-monitoring has
been proposed in post-traumatic stress disorder and PGD studies. However, there is a notable
absence of Randomised Controlled Trials (RCTs) using ESM in PGD literature. The current study is
part of a larger RCT and examined whether using ESM to record the severity of grief reactions five
times daily for 2 weeks could lead to a reduction in PGD symptom levels. Additionally, this study
explored if gender moderated the relationship between ESM and PGD symptoms. In total, 158
individuals who had lost a loved one 3-to-6 months prior were randomly allocated to a waitlist
control, or ESM condition. PGD symptoms were assessed in telephone interviews before and after
the 2 weeks using the Traumatic Grief Inventory-Clinical Administered. Results revealed that
although participants demonstrated significant improvement over time, the ESM condition did not
show significantly greater changes in PGD symptom levels than the control condition. Moreover, the
effect of time and condition on PGD scores did not significantly differ depending on gender. Findings
suggest that ESM alone may not be more effective in reducing PGD symptoms over time than being
waitlisted. However, ESM can still serve as a valuable tool for treatment monitoring purposes and
personalisation of treatment.

Keywords: Prolonged Grief Disorder (PGD), Experience Sampling Method (ESM), Randomised

Controlled Trial (RCT), gender, recently bereaved individuals



Introduction

Losing a loved one has been found to be one of the greatest life stressors faced by humans
(Holmes & Rahe, 1967). There is no universal response to loss, instead, it varies largely between
individuals (Bonanno, 2004). Many people experience moderate to high levels of grief directly after
the loss, which tends to decrease over time, and no treatment is required (Djelantik et al., 2017;
Nielsen et al., 2019). However, approximately 7-10% of bereaved individuals experience high levels
of grief over a longer period of time (Lundorff et al., 2017), leading to functional impairment (Jordan
& Litz, 2014). This type of grief reaction can be classified as Prolonged Grief Disorder (PGD)

(American Psychiatric Association, 2022; World Health Organization, 2022).

PGD can be described as elevated and persistent mental distress as a result of loss (Szuhany et
al., 2021). This is characterised by an intense longing and yearning for, and/or a persistent
preoccupation with thoughts or memories of the deceased. Other symptoms of PGD include identity
disruption, disbelief about the death, avoidance of reminders, emotional numbness, intense
emotional pain, difficulty re-engaging in relationships and activities, feeling a sense of
meaninglessness, and severe loneliness (American Psychiatric Association, 2022). Although distinct
constructs (Djelantik et al., 2017; Lenferink et al., 2020; Wen et al., 2022), PGD is related to post-
traumatic stress disorder (PTSD) and depression as symptoms partially overlap (Komischke-
Konnerup et al., 2021).

Various factors increasing the likelihood of PGD caseness have been identified such as having
inadequate social support (Szuhany et al., 2021; Zisook et al., 2014) and shorter time spans since loss
(Doering et al., 2022). For example, Boelen and Lenferink (2022) found that individuals who met
probable PGD criteria 4 months after being bereaved were 32 times more likely to meet probable
PGD criteria after 1 year compared to those who did not have an indication of PGD 4 months post-
loss. Thus, as severe grief reactions that will not subside over time are detectable early on (Doering
et al., 2022; Kersting et al., 2011; Prigerson et al., 2009), the first 3-to-6 months following the death

of a loved one seem to be especially relevant for early interventions.



In terms of previous research, the majority of grief studies have chosen to asses PGD symptoms
retrospectively (Treml et al., 2020). However, a different method of collecting data on psychological
symptoms, which has been shown to have high ecological validity (van Os et al., 2017), is Experience
Sampling Methodology (ESM) (Hektner et al., 2007). ESM is a momentary assessment technique
designed for intensive data collection in daily life (Hektner et al., 2007). Generally, participants are
required to complete short questionnaires at several time points throughout the day regarding
current mood, cognitions, behaviours, and contextual information in response to beep prompts for a
set period of time (Verhagen et al., 2016).

While ESM has been employed for data collection in a variety of contexts and populations within
mental health literature (Myin-Germeys et al., 2018), with evidence supporting its effectiveness
when incorporated into depression interventions (Kauer et al., 2012; Kramer et al., 2014; Suen et al.,
2022), limited research has explored the potential reactivity effect of repeatedly assessing symptoms
through ESM on symptom levels. However, preliminary findings indicate a reactivity effect, as
studies have demonstrated improvement in assessed variables following a period of ESM (McDevitt-
Murphy et al., 2018). For instance, an ESM study with combat veterans assessing PTSD symptoms,
negative affect, coping, and alcohol use 4 times a day found that the severity of PTSD was
significantly lower post-ESM compared to PTSD symptoms before the ESM period (Possemato et al.,
2015). On the other hand, an exploratory ESM study using single items to assess affective and
cognitive states related to depression did not find clinical improvement in symptomatology amongst
individuals diagnosed with Major Depressive Disorder (Vachon et al., 2016). Yet, it is important to
point out that participants in this study were required to self-assess their depression symptoms two
times a day over a period of 5 months, whereas the majority of ESM research requires participants
to complete assessments more than twice a day over a shorter period of time. Therefore, the
difference in study design potentially influenced the results which may explain the contrasting

findings.



However, despite preliminary findings from PTSD research that assessing psychological symptoms
through ESM may contribute to the improvement of symptomatology, there has been limited
research exploring the effect of ESM on PGD symptom levels. To my knowledge, the only ESM study
within grief literature was conducted recently by Lenferink, van Eersel, and Franzen (2022). In this
pilot study, participants were asked to respond to items assessing PGD symptoms through a
smartphone application five times a day during a 2-week period. Although not the main aim of the
study, results revealed that the bereaved individuals reported significantly lower levels of PGD
following the 2-week ESM phase, compared to 2 weeks prior. The authors proposed that ESM may
serve as a way of self-monitoring symptoms, which in turn might have encouraged change (van Os et
al., 2017). Similarly to self-monitoring, ESM encourages individuals to record their thoughts, feelings,
and behaviours in relation to PGD whilst going about their day-to-day lives. In doing so, ESM
promotes participants’ awareness of cognitive and emotional processes (Telford et al., 2012) and
contributes to increased awareness of behavioural patterns (Myin-Germeys et al., 2018; Snippe et
al., 2016) much like self-monitoring would (van Os et al., 2017). However, it is crucial to point out
that this study was not a controlled trial, therefore when examining potential reactivity effects it
cannot be ruled out that changes in PGD levels occurred due to the passing of time (Lenferink, van
Eersel, & Franzen, 2022).

Since the body of research that uses ESM to assess PGD symptoms is extremely limited and no
controlled trials have been conducted to date, it is imperative that a Randomised Controlled Trial
(RCT) is carried out to establish if the reactivity effect found by Lenferink, van Eersel, and Franzen
(2022) can be attributed to participating in an ESM phase repeatedly assessing PGD symptomes.
Overall, considering Lenferink, van Eersel, and Franzen’s (2022) findings and because evidence from
PTSD literature indicates that ESM potentially improves symptom levels (Possemato et al., 2015),
there might also be a reactivity effect when using ESM to assess PGD symptoms in daily life. This is
why, in the present study, | expected to find that participating in an ESM phase would lead to a

significant decrease in PGD symptom levels compared to being waitlisted.



The Potential Moderating Role of Gender on the Reactivity Effect of ESM on PGD Symptoms

The effect of ESM on grief however might not be straightforward but rather quantified by other
variables such as gender?. Previous research tends to view gender as a binary construct (woman and
man) and indicates that gender influences grief reactions (Burke et al., 2019). Studies suggest that
gender-specific processes and social norms can influence how people express grief symptoms
(Creighton et al., 2013; Stelzer et al., 2019) therefore, women and men may also respond differently
to assessing PGD symptoms through ESM. If the potential reactivity effect of ESM on PGD symptom
levels varies between women and men, distinct forms of support may be needed for each gender.
Consequently, ESM interventions should be tailored accordingly to enhance effectiveness. However,
to my knowledge, there have not been any studies investigating whether gender moderates the
relationship between ESM and PGD symptoms.

During the ESM phase in the current study, participants were instructed to self-report 11 grief
symptoms five times a day in response to smartphone beeps. The ESM items prompted individuals
to reflect on their current emotional state when completing the assessments, therefore the ESM
phase in this study could be considered emotion-focused. Interestingly, an older bereavement
intervention study found that bereaved men benefitted more from an emotion-focused coping
intervention whereas an action-focused coping intervention was more beneficial for women who
were grieving (Schut et al., 1997). Even though generally speaking, men tend to use more action-
focused coping whilst women are more likely to use emotion-focused coping strategies (Jones et al.,
2019; Ptacek et al., 1992), the authors argued that the men and women in their study may have
benefitted from less familiar coping strategies since their go-to coping strategies did not seem to be
effective. Because research suggests that individuals employ different coping strategies for grief

based on gender, and considering that emotion-focused interventions may yield greater benefits for

! Gender has been defined as a socially constructed phenomenon that is not the same as biological sex (World
Health Organization, n.d.). Gender expression can vary between societies and can change over time. Sex, on
the other hand, interacts with gender but refers to the biological and physiological characteristics of females,
males, and intersex persons such as reproductive organs, hormones, and chromosomes (World Health
Organization, n.d.). Throughout this text, gender will be referred to as self-identified gender.



men than women, it is anticipated that ESM will lead to a more pronounced reduction in PGD
symptom levels among men compared to women.
Present Study

The current RCT aimed to investigate whether participating in a 2-week ESM phase influenced
recently bereaved individuals’ PGD symptoms. In doing so, participants were randomly allocated to
an ESM or control condition and PGD symptoms were assessed in a baseline telephone interview
(T1). Subsequently, participants in the ESM condition commenced with a 2-week ESM phase
whereas those in the control condition were waitlisted for 2 weeks. During the ESM period,
participants responded to ESM items assessing PGD symptoms and contextual information. After 2
weeks, symptoms were assessed again amongst all participants (T1b for the control condition and T2
for the ESM condition).

Based on findings from PTSD and PGD literature, | expected to find that taking part in an ESM
phase assessing PGD symptoms multiple times a day led to a significant decrease in PGD symptoms
compared to being waitlisted (H1). Furthermore, although no previous studies have explored
moderators of the potential reactivity effect of ESM on PGD symptom levels, research findings on
emotion-focused interventions led me to predict that gender moderated the relationship between
ESM and PGD symptoms and that PGD symptoms decreased more for men than for women within
the ESM condition (H2).

Methods
Design

The current RCT is part of the Grief in Daily Life project that intends to examine PGD symptoms in
everyday life. Upon enrolling in the study, participants were allocated to the ESM condition or the
control condition using computer-generated randomisation. All participants were interviewed at the
beginning of the study (T1) and upon completion of the ESM phase (T2), as shown in Figure 1. After
the baseline interview, participants in the ESM condition immediately commenced with the 2-week

ESM phase, whereas individuals in the control condition were waitlisted for 2 weeks before starting



the ESM phase. After the 2 weeks of ESM or waitlist, a second interview was scheduled with all
participants (T2/T1b). Subsequently, the participants in the waitlist condition had a final interview

upon completion of the ESM phase (T2).

Figure 1

Study Design

T1 T2

Randomisation

Waitlist

T1b T2

2 weeks 2 weeks

Participants

Adults who lost a partner, family member, or friend in the past 3-to-6 months were able to enrol
in the study. The bereaved individuals needed to speak Dutch fluently and have access to a
smartphone to be eligible to participate. In line with previous research (Lenferink, van Eersel, &
Franzen, 2022), participants who had been diagnosed with a psychotic disorder or were acutely
suicidal were excluded as assessed with single items at baseline. Participants were recruited through
convenience and snowball sampling using an online grief monitoring tool available at

https://rouwbehandeling.nl/. This tool was created by the principal investigator to help individuals



assess whether they required professional grief support. Data collection took place from February
2023 until August 2023 and there was no reward for participating.

In total, 623 potentially eligible participants were invited to take part of whom 187 were
interviewed at baseline. Of those, four were excluded because they met the exclusion criteria and a
further 25 participants in the ESM condition dropped out during the ESM phase. Thus, the total
sample consisted of 158 participants, with 70 people in the ESM condition and 88 individuals in the
control condition. Table 1 contains an overview of the background and loss-related characteristics. In
sum, 84.8% of participants were women (n = 134) and 15.2% were men (n = 24). Although gender
originally included three categories (woman, man, other), none of the participants selected ‘other’
therefore this category was discarded. The mean age was 53.5 (SD = 12.2) ranging from 22 to 84. The
majority were college or university-educated (63.9%). In almost half of the cases, participants
reported the death of a spouse/partner (46.8%) and the average age of the deceased was 62.6 (SD =
20.1) years old. Most participants lost their loved ones due to a natural cause (77.2%) and indicated
that they experienced the loss as completely unexpected (33.5%). Besides this, just over half of
participants had a history of support (53.2%) yet the majority did not receive support specifically
related to grief (59.5%). At T1, 94 out of 158 participants (59.5%) met the criteria for probable PGD
based on a cut-off score of 54 or higher. This score is based on findings from previous research using
the TGI-SR (Boelen et al., 2019), as studies are still being undertaken to determine a cut-off score for
the TGI-CA (Lenferink et al., 2019).

Procedure

Individuals who had indicated in the online grief monitoring tool that they were willing to
participate in grief research, were invited to take part through email. A standardised format was
used explaining what the research was about, what was required from participants, the expected
benefits of participating, the inclusion criteria, the contact details of the principal investigator, and a
link to an information sheet and consent form. After 1 week, a reminder email was sent out to

increase engagement.
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Once individuals signed the informed consent form, they were contacted by a member of the
trained research team (all master-level psychology students) to schedule a baseline phone interview
(T1) and were randomly allocated to the ESM condition or the control condition. The T1 interview
took between 30 and 45 minutes in which PGD symptoms, as well as other variables not relevant to
the current study (i.e., depression, PTSD, self-reflection and self-insight), were assessed using
guestionnaires. Participants’ responses were given verbally and inputted in Qualtrics by the
interviewers. The order of the questionnaires and their questions remained the same for each
participant. At the end of the baseline interview, the next interview was scheduled (T1b or T2).
Participants in the ESM condition were sent an email directly after the baseline interview containing
instructions on how to download and use the smartphone application for the ESM phase. To collect

ESM data the Ethica app was used (www.ethicadata.com). Alternatively, participants in the control

condition were waitlisted for 2 weeks, after which a second interview was conducted (T1b), app
instructions were sent, and the ESM phase was started. Approximately 1 to 2 days before all
scheduled telephone interviews, standardised reminder emails were sent out to all participants to
increase adherence.

During the ESM phase, participants were prompted to complete 11 ESM items and six contextual
guestions in the smartphone app by beeps at semi-random time intervals approximately every 3
hours (i.e., between 08.30 - 09.30, 11.30 - 12.30, 14.30 — 15.30, 17.30 — 18.30, and 20.30 — 21.30).
Participants had 60 minutes to complete the questions and reminder notifications were sent 10 and
20 minutes after the window opened. To increase compliance, encouragement emails were sent out
if participants missed more than 50% of the measurements on one day (i.e., =3 surveys). Moreover,

upon completing each assessment participants were provided with a link (www.rouwbehandeling.nl)

containing additional information about formal and informal grief support in order to mitigate the
possible harms of participating in the study.
Within 7 days after completing the ESM phase, the final phone interview was conducted (T2).

This interview took approximately 20 minutes and consisted of questions about participants’


http://www.ethicadata.com/
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experience using the app as well as the PGD, depression, PTSD, and self-reflection and self-insight
guestionnaires used in the baseline interview.

Measures

Background and Loss-Related Characteristics

During the baseline interview, various questions were asked regarding the background and loss
circumstances of participants. Concerning background characteristics, participants were asked about
their gender (0 = male, 1 = female, 2 = other), date and country of birth, level of education (0 =
primary school, 1 = high school, 2 = vocational education, 3 = college/university), history of
psychological support (0 = yes, 1 = no), grief support (0 = yes, 1 = no), and current support (0 = yes, 1
=no). In terms of loss circumstances, individuals were asked about the date of death, age of the
deceased, relationship to the deceased (0 = partner, 1 = child, 2 = parent, 3 = sibling, 4 =
grandparent, 5 = grandchild, 6 = friend, 7 = other), cause of death (0 = physical illness, 1 = accident, 2
= suicide, 3 = homicide/manslaughter, 4 = other, namely), and unexpectedness of death (1 =
completely expected to 5 = completely unexpected).

Traumatic Grief Inventory-Clinician Administered (TGI-CA)

The TGI-CA (Lenferink et al., 2019) was used to assess PGD symptoms at T1, T1b, and T2. This
guestionnaire has been developed in Dutch and German language to measure PGD criteria based on
the DSM 5-TR, as well as the ICD-11 (Lenferink et al., 2023). The TGI-CA consists of 22 interview
items, adapted from the self-report version of the measure: The Traumatic Grief Inventory — Self
Report Plus (TGI-SR+) (Lenferink, Eisma, et al., 2022). Each item enquires about the extent to which
participants experienced specific grief reactions during the specified time period. In 14 out of 22
guestions, the interviewer can incorporate the deceased individual’s name or the relationship to the
deceased person (e.g., “In the past 2 weeks, did you have intrusive thoughts or images related to the
death of John/your brother?”). Moreover, the original version of the TGI-CA enquires about “the
past month”, which was replaced with “the past 2 weeks” to match the time period of the ESM

phase. For the TGI-CA, answers are given using 5-point Likert scales with anchors 1 = never, 2 =
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rarely, 3 = sometimes, 4 = often, 5 = always. The tool yielded a total score between 22 and 110 with
higher scores indicating a higher probability of PGD symptoms being present. Therefore a new
variable was created by summing the scores of each participant across all 22 items to represent total
scores on the TGI-CA at T1 and T1b/T2 to assess participants’ PGD symptom increase or decrease.
Importantly, the measure has been found to have good internal consistency based on previous
research (Lenferink, Franzen, et al., 2023). At T1, Cronbach’s alpha for the TGI-CA in this sample was
.890 in the ESM group and .883 in the control group. At T1b/T2, Cronbach’s alpha for the TGI-CA in
this sample was .871 in the ESM group and .911 in the control group. Therefore, the TGI-CA seemed
to be a reliable and valid interview tool to assess PGD symptomatology.

ESM-Items

During the 2-week ESM phase, participants rated 17 items five times a day. Eleven of these ESM
items represented PGD symptoms and were adapted to fit the ESM timeframe (Lenferink, van
Eersel, & Franzen, 2022). Examples of such items were: “In the past 3 hours, | felt lonely” and “In the
past 3 hours, it was difficult for me to do something (e.g., studying, working, social activities, sports,
hobbies”. Besides this, six contextual items were presented at each interval (e.g., “being alone vs. in
company”, “being at work vs. being at home”).

Planned Data Processing and Statistical Analyses

Data analysis was conducted using SPSS V.29.0.1.0. Before analysing the data, all participants
who dropped out between T1 and T1b/T2 were removed from the data set (n = 25). Although PGD
scores in the control condition were not normally distributed, as assessed by a Shapiro-Wilk test,
normality was assumed due to the relatively large sample size.

Subsequently, baseline comparisons between the ESM (n = 70) and control condition (n = 88)
with respect to background and loss-related characteristics were performed to ensure an equivalent
distribution of scores across the conditions (see Table 1). Chi-square tests were employed to assess
dichotomised variables (gender (0 = man, 1 = woman), educational level (0 = non-university

education, 1 = university), kinship (0 = other than child/partner, 1 = child/partner), cause of death (0
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= natural, 1 = unnatural), history of support (0 = yes, 1 = no), and grief support (0 = yes, 1 = no). A
Mann-Whitney U test was used for the ordinal variable expectedness of death. T-tests were utilised
for continuous variables (i.e., age in years, age of the deceased, time since loss in days, and PGD
scores). Current support was not included in Table 1 due to the amount of missing values in the data.
Finally, mean PGD scores and standard deviations at baseline and T1b/T2 were calculated as well as
indication of probable PGD (see Table 2).

To compare the effect of condition (ESM and control) and measurement timepoints (T1 and
T1b/T2) on PGD scores, a two-factorial mixed ANOVA was conducted with condition and time as the
independent variables and PGD scores as the dependent variable (model 1). Before running the
analysis, all assumptions were checked. The data was normally distributed, as assessed by Shapiro-
Wilk's test of normality (p > .05), except for T1b/T2 PGD scores in the control condition (p = .016).
However, because of the relatively large sample size and robustness of ANOVAs, the analysis was
run as usual. Furthermore, there was homogeneity of variances (p > .05) as assessed by a Levene’s
test. Because the within-subjects factor consisted of two categories (T1 and T1b/T2), the F-value did
not need to be corrected for violations of sphericity. The interaction effect of condition x time
revealed if PGD scores at T1 and T1b/T2 differed significantly depending on the condition that
participants were assigned to, testing hypothesis 1.

For the second hypothesis, the model was expanded to include a potential moderator (gender)
which was tested and observed through a three-way interaction. To test the potential moderating
effect of gender, a three-factorial mixed ANOVA was run with condition, time, and gender as the
independent variables and PGD scores as the dependent variable (model 2). PGD scores were
normally distributed, as assessed by Shapiro-Wilk's test (p > .05), except for T1b/T2 PGD scores in
woman-control (p =.016) and T1 PGD scores in man-control (p = .047). Again, because of the sample
size and robustness of the test, the mixed ANOVA was run regardless. There was homogeneity of
variances for PGD scores at T1 (p = .418) and PGD scores at T1b/T2 (p = .501), as assessed by

Levene's test for equality of variances. The three-way interaction of condition x time x gender
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revealed whether the relationship of condition and time on PGD scores was the same or different for
women as for men, testing H2.

For both analyses, a significance level of p < .05 was used to determine statistical significance.



Table 1

Background and Loss-Related Characteristics of Participants at Baseline

15

Condition
Analysis
Characteristic Total sample (N = 158) ESM (n = 70) Control (n = 88) Test df P
N % N % N %
Gender X’ = .372 1 .542
Women 134 84.8 58 82.9 76 86.4
Men 24 15.2 12 17.1 12 13.6
Other 0 0.0 0 0.0 0 0.0
Level of education x> =1.182 2 .554
Primary school 0 0.0 0 0.0 0 0.0
High school 12 7.6 5 7.1 7 8.0
Vocational 45 28.5 23 329 22 25.0
College/university 101 63.9 42 60.0 59 67.0
Kinship x> =.411 1 .522
Partner 74 46.8 30 42.9 44 50.0
Child 14 8.9 7 10.0 7 8.0
Parent 54 34.2 26 37.1 28 31.8
Sibling 7 4.4 5 7.1 2 2.3
Grandparent 1 0.6 1 14 0 0.0
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Condition
Analysis

Characteristic Total sample (N = 158) ESM (n =70) Control (n = 88) Test df P

Grandchild 1 0.6 0 0.0 1 1.1

Friend 3 1.9 0 0.0 3 34

Other 4 25 1 1.4 3 34
Cause of death x> =.161 1 .688

Natural cause 122 77.2 53 75.7 69 78.4

Accident 8 51 6 8.6 2 2.3

Suicide 9 5.7 5 7.1 4 4.5

Homicide 0 0.0 0 0.0 0 0.0

Other 29 12.0 6 8.6 12 14.8
Expectedness of U= .935
death 3102.500, z

=.081

Completely 36 22.8 13 18.6 23 26.1

expected

Slightly 23 14.6 14 20.0 9 10.2

unexpected

Somewhat 22 13.9 12 17.1 10 11.4

unexpected

Very unexpected 24 15.2 8 11.4 16 18.2
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Condition
Analysis

Characteristic Total sample (N = 158) ESM (n =70) Control (n = 88) Test df P

Completely 53 33.5 23 329 30 34.1

unexpected
History of support ® 84 53.2 38 54.3 46 52.3 x? =.063 1 .801
Grief support?® 64 40.5 27 38.6 37 42.0 X% =.195 1 .659

M SD M SD M SD

Age (years) 53.5 12.2 52.3 133 54.5 11.1 t=-1.108 133.887 .270
Age of deceased 62.6 20.1 62.4 18.8 62.7 21.2 t=-114 157 .909
(years)
Time since loss 144.8 36.1 145.4 34.8 144.3 37.3 t=.191 156 .849
(days)
PGD score 56.4 14.0 56.9 14.2 55.9 14.0 t=.440 156 .661

Note. The following variables were dichotomised as was done in previous research (Lenferink et al., 2023): educational level (0 = other than

college/university, 1 = college/university), relationship to the deceased (0 = other than child/partner, 1 = child/partner), and cause of death (0 = natural

cause (i.e., physical illness), 1 = unnatural cause (i.e., accident, suicide, homicide, or other)).

2 Reflects the number and percentage of participants answering “yes” to this question.
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Results

Descriptive Statistics

Baseline background and loss-related characteristics are presented in Table 1. There were no
statistically significant differences at baseline between the ESM and control condition on the
background and loss-related characteristics. Therefore, both conditions appear to have been well

balanced.

At T1, 60% (n = 42) of participants in the ESM condition showed indications of clinical levels
of PGD, whereas 59.1% (n = 52) of participants in the control condition demonstrated probable PGD.
At T1b/T2, 41.4% (n = 29) of participants in the ESM condition exhibited potentially clinical levels of
PGD, and 44.3% (n = 39) of participants in the control condition displayed symptom levels indicative

of PGD (see Table 2).

Table 2

Descriptive Statistics of PGD Scores and Probable PGD per Condition

Total ESM condition Control condition
PGD scores, M (SD)
T1 measurement 56.4 (14.0) 56.9 (14.2) 55.9 (14.0)
T1b/T2 measurement 50.5 (14.6) 49.5 (14.2) 51.3(14.9)
Probable PGD, n (%)
T1 measurement ? 94 (59.5) 42 (60.0) 52 (59.1)
T1b/T2 measurement?® 68 (43.0) 29 (41.4) 39 (44.3)

Note. M = mean, SD = standard deviation.

2 Cut-off score > 54, based on findings from previous research using the TGI-SR (Boelen et al., 2019).
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Primary Analyses

Change in PGD Scores Over Time Depending on Condition

A two-factorial mixed ANOVA was conducted to examine if PGD scores changed differently
over time depending on the condition that participants were assigned to (ESM or control). The
ANOVA revealed no significant interaction effect between condition and time on PGD scores, F(1,
156) = 1.528, p = .218, partial n2 =.010. In other words, PGD scores did not change (i.e., increase or
decrease) significantly more from T1 to T1b/T2 for those in the ESM condition compared to the

control condition.

When focusing on main effects, results uncovered that there was a statistically significant
main effect of time, F(1, 156) = 27.634, p < .001, partial n2 = .150. This main effect demonstrated
that, when not taking into account the condition that participants were assigned to, PGD scores at
T1b/T2 were significantly lower than PGD scores at T1. Alternatively, no statistically significant main
effect of condition was observed, F(1, 156) = .045, p = .833, partial n2 = .000 (see Table 3). This
finding indicates that there was no statistically significant difference in mean PGD scores between

the ESM condition and the control condition.

Exploring Gender as a Moderator

Furthermore, the study aimed to explore gender as a potential moderator of the relationship
between time (T1 and T1b/T2) and condition (ESM or control) on PGD scores. Even though no
statistically significant relationship was found between time and condition on PGD scores, a three-
factorial mixed ANOVA was run nonetheless. The analysis of variance demonstrated that there was
no statistically significant three-way interaction between gender, condition, and time, F(1, 154) =
.314, p = .576, partial n2 = .002. In other words, the effect of time and condition on PGD scores was
not significantly different for women and men. Besides that, no significant two-way interactions

were found, however, main effects of time and gender were uncovered, see Table 3.



Table 3

Efficacy of Condition, Time, and Gender on PGD Symptom Levels
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Effect Type lll Sum df Mean Square F Sig. Partial Eta
of Squares Squared
Model 1
Time Sphericity Assumed 2809.520 1 2809.520 27.634 <.001 .150
Condition Sphericity Assumed 13.806 1 13.806 .045 .833 .000
Time * Condition Sphericity Assumed 155.393 1 155.393 1.528 218 .010
Error(Time) Sphericity Assumed 15860.129 156 101.667
Model 2
Time Sphericity Assumed 1020.730 1 1020.730 9.985 .002 .061
Condition Sphericity Assumed 44.171 1 44.171 146 .703 .001
Gender Sphericity Assumed 1266.161 1 1266.161 4.172 .043 .026
Time * Condition Sphericity Assumed 29.172 1 29.172 .285 .594 .002
Time * Gender Sphericity Assumed 88.046 1 88.046 .861 .355 .006
Condition * Gender Sphericity Assumed 136.232 1 136.232 .449 .504 .003
Time * Condition * Gender Sphericity Assumed 32.110 1 32.110 314 .576 .002
Error(Time) Sphericity Assumed 15742.126 154 102.222

Note. df = degrees of freedom.
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Discussion

The aim of this study was to examine (1) if self-reporting grief symptoms multiple times a day
significantly decreased PGD symptoms over time compared to being waitlisted and (2) if gender
moderated this relationship in that, within the ESM condition PGD symptoms decreased more for
men than for women. This is, to my knowledge, the first study explicitly examining the potential
reactivity effect of ESM on PGD symptomatology. In doing so, 158 Dutch, recently bereaved
individuals recorded the severity of eleven grief reactions in the past 3 hours, five times a day for 2
weeks. Results revealed that participants demonstrated significant improvement over time in PGD
symptom levels, yet, those in the ESM condition did not show significantly larger changes over time
than participants in the control condition. Furthermore, the effect of time and condition on PGD

scores did not significantly differ depending on gender.

Based on Lenferink, van Eersel, and Franzen's (2022) findings that ESM may be able to serve as a
way of self-monitoring PGD symptoms, it was hypothesised that participating in an ESM phase would
lead to a significant decrease in PGD symptoms compared to being waitlisted. However, contrary to
what was expected, the current study found that although PGD symptoms decreased from T1 to
T1b/T2, PGD symptom levels did not decrease significantly more for those in the ESM condition
compared to the control condition. Perhaps self-reporting PGD symptoms multiple times a day does
not result in significant reductions in PGD symptom levels compared to being waitlisted because
simply registering one’s symptoms is not adequate to enhance individuals’ awareness of cognitive
and emotional processes, as well as behavioural patterns. Alternatively, intervention studies from
depression literature suggest that combining ESM with personalised feedback enhances its
effectiveness compared to solely engaging in ESM (Kramer et al., 2014; Suen et al., 2022). Including a
personalised feedback component presented participants with a summary of their current affective
state in a variety of daily contexts, as well as the relationship with their mood state, which provided

participants with an explicit overview of their symptoms. Reflecting symptoms back to participants
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through ESM-derived feedback may have enabled individuals to recognise the variability in symptom
levels. This may have helped them acknowledge times with little to no PGD symptoms and identify
real or imagined causal relationships between activities, emotions, or time of day and symptom
levels potentially increasing participants sense of control over their grief reactions leading to more
pronounced and long-lasting effects on PGD symptomatology. Overall, as the current findings
suggest that ESM in itself is not enough to reduce PGD symptom levels in recently bereaved
individuals future research should consider examining the effectiveness of an intervention

combining ESM and personalised feedback.

Alternatively, there might truly be no difference in PGD symptom level change over time
between participating in an ESM phase and being waitlisted. It cannot be ruled out that the PGD
score changes over time in both groups were attributable to study procedures that could have had
an activating effect, such as the interviews at the beginning of the study. During the baseline
interviews, participants had the opportunity to share their bereavement experiences in a supportive
environment with a trained interviewer. Doing so may have encouraged participants to start actively
processing the loss as well as increasing awareness of one’s grief reactions, regardless of the
condition participants were assigned to. Therefore, findings in the current study preliminarily
suggest that merely enrolling in a grief study and completing a baseline interview may be enough to
reduce PGD symptoms in recently bereaved individuals. However, as this is the first RCT examining
the reactivity effect of ESM on PGD symptom levels, replication is imperative to corroborate these

findings.

On the other hand, it is also possible that the change in PGD symptom levels over time is
significantly different for the ESM condition compared to the control condition, but that the effect
could not be detected in the current sample. Upon inspection of the standard deviations, the
variability of PGD scores in both conditions at all time points appeared to be relatively large (SD =

14), potentially resulting in a statistical lack of power. As PGD symptoms tend to naturally decrease
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over time (Szuhany et al., 2021) symptom levels at 3 months post-loss compared to 6 months post-
loss can differ substantially, therefore the time point at which individuals enrolled in the study may
have resulted in considerable disparity in PGD scores between participants. Besides that, sample
sizes in both conditions were somewhat unequal both potentially leading to a loss in power to detect
group differences. Indeed, although not found to be significant, descriptive statistics did suggest the
existence of an interaction effect as mean PGD scores decreased more for those in the ESM
condition (from M =56.90 (SD = 14.19) to M = 49.49 (SD = 14.15)) than for participants in the control
condition (from M =55.91 (SD = 13.96) to M = 51.32 (SD = 14.92)). Besides that, over half of
participants (54.3%, n = 38) reported that they gained something positive from participating in the
ESM phase (although keep in mind the risk of agreement bias (Chang et al., 2019)). These factors
seem to suggest that individuals did experience some utility from participating in the ESM phase
even though this was not reflected in the inferential statistics. Thus, to determine if there is truly no
significant effect of ESM on PGD symptom level change compared to being waitlisted, replication is
needed involving a large sample with comparable numbers of participants in each condition using an

even more concise time frame of time since loss.

Furthermore, based on findings from a previous study (Schut et al., 1997), it was expected that
men would benefit more from emotion-focused items, while women would benefit more from
action-focused items. Thus, the hypothesis was that the ESM phase, which could be considered
emotion-focused as it required participants to think about their current emotional state, would
reduce PGD symptoms over time significantly more for men than for women. However, results did

not indicate gender differences in the reactivity effect of ESM on PGD symptom levels over time.

The lack of gender differences in reactivity to the ESM phase may be attributable to the fact
that, although completing the ESM assessments encouraged participants to contemplate their
current emotional state, the ESM phase did not exclusively comprise emotion-focused items. It could

be argued that despite the majority of ESM items appearing to be emotion-focused (i.e., In the past
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three hours, | felt sad because of his or her death/I felt bitterness or anger because of his or her
death/I felt emotionally numb because of his or her death), some of the ESM items (i.e., In the past
three hours, | avoided places, objects, or thoughts that reminded me that he or she is dead/it was
difficult for me to do something), as well as the contextual items (i.e., In the past three hours, what
activity did you spend the most time on), could be considered action-focused instead as they
targeted the behavioural aspects of grief. Thus, since a combination of emotion-focused and action-
focused items were used, women and men may have benefitted equally from the ESM phase

resulting in no significant gender differences in the effect of ESM on PGD symptom levels over time.

However, caution is advised when interpreting the results due to the substantial differences in
sample size between women (n = 134) and men (n = 24) in the current study. While gender could be
a significant moderator, in that the effect of condition on PGD symptom level change over time does
vary depending on gender, the imbalance in sample size may have restricted the study’s ability to
detect such differences. The prevalent overrepresentation of women, consistent with broader
bereavement research trends (Stroebe et al., 2003), complicates the examination of gender effects
in convenience samples. It is therefore empirical that future research explores the moderating effect
of gender on PGD symptoms over time depending on condition, using population-representative

samples.

The present study had several strengths. Firstly, the sample size of 158 participants is relatively
large compared to previous ESM studies (van Berkel et al., 2017). Furthermore, as the current study
was a RCT a control group was used to examine the effectiveness of ESM on PGD symptom change
compared to being waitlisted. Moreover, participants’ background and loss-related characteristics

were found to be comparable between conditions.

Numerous limitations should be considered when interpreting the current findings. First of all,
the majority of participants were college or university-educated and experienced a natural loss.

Furthermore, no individuals indicated having been bereaved because of homicide. Besides that, no
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one in the current sample identified as non-binary. The results may therefore not be generalisable to
individuals who (i) are not college or university-educated, (ii) lost a loved one due to traumatic
circumstances, specifically homicide, or (iii) do not identify as woman or man. Secondly, participants
were mainly recruited through an online grief monitoring tool. Because of this, the sample consisted
of individuals who self-selected to take part and had actively searched for information about
bereavement symptoms and grief care. Therefore, the current study may have attracted individuals
with higher PGD symptom levels compared to the population of recently bereaved individuals, again
impacting the generalisability of findings. Although challenging and time-consuming, future research
should contemplate using random sampling techniques to recruit participants in order to reduce
self-selection bias. Thirdly, because retrospective data was used to determine PGD symptom levels,
there is a risk of recall bias influencing reporting. Participants may have overreported negative mood
states (Sato & Kawahara, 2011), provided answers biased to their current mood or cognitive state
(Faul & LaBar, 2022; Nahleen et al., 2019), or answered based on the most intense and proximate
events experienced during the assessed period (Horwitz et al., 2023) which could have led to an
over- or under-estimation of symptoms. To minimise recall bias, future studies could compare
aggregated ESM scores with PGD symptom levels reported by participants in the interviews to
ensure alignment or they could choose to investigate temporal effects within the ESM data (e.g.,
comparing score at the start versus the end of the study period) rather than relying primarily on
retrospective questionnaires. Finally, although there is preliminary evidence that telephone
administration of the TGI-CA provides reliable and valid data (Lenferink et al., 2023), it is unclear to
what extent the results would have differed if virtual self-reporting had been used instead.
Moreover, interviewer differences could not be controlled for which, in the absence of tests of inter-
rater reliability, might raise concerns regarding the reliability of measurement. Despite standardised
training and efforts to minimise interviewer impact by using scripts, variations in consolation,
interest, and/or time allocation by research assistants may have occurred. If participants perceived

an interviewer as more supportive and felt validated, they may have been more inclined to share
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difficult emotions and provide truthful information about their symptoms thereby influencing
responding above and beyond the condition that an individual was assigned to. Thus, future studies
should consider either utilising a single interviewer for conducting all interviews or recording

interviews and providing feedback to research assistants to minimise interviewer differences.

Despite these limitations, the present study has advanced our understanding of the effect of
self-reporting symptoms multiple times a day on PGD symptom levels. Even though ESM was not
found to significantly decrease PGD symptoms over time compared to the control condition, self-
monitoring symptoms using ESM may still help recently bereaved individuals gain some insight into
their grief symptoms. Importantly, as this is the first RCT of its kind, replication of the study is
necessary to determine if there is truly no effect of ESM on PGD symptom levels compared to being
waitlisted amongst Dutch recently bereaved individuals. If so, research should focus on examining
the effectiveness of combining ESM and personalised feedback as an intervention to reduce PGD
symptoms. Moreover, even if ESM does not directly reduce PGD symptoms, it might still be a
valuable tool for treatment monitoring purposes in clinical practice (Bos et al., 2015). Furthermore,
self-monitoring through ESM can provide clinicians and patients with additional information that can
contribute to the personalisation of treatment (Verhagen et al., 2016). For instance, if the worsening
of symptoms tends to be linked to a certain time of day, clinicians can tailor treatment interventions

accordingly.

In conclusion, this study demonstrated that while participants’ levels of PGD symptoms
significantly improved over time, the ESM condition did not exhibit significantly greater changes over
time than the control condition. Several explanations may account for these findings, such as the
absence of a personalised feedback component or insufficient statistical power to detect group
differences within the current sample. Alternatively, changes in PGD symptom levels over time in
both conditions may have been attributable to study procedures having an activating effect.

Additionally, the influence of time and condition on PGD symptom levels did not significantly vary by
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gender. However, sample characteristics limit the generalisability of findings and self-selection bias,
recall bias, and interviewer differences may have influenced the results. Pending replication, it can
tentatively be concluded that solely self-monitoring symptoms through ESM does not reduce PGD

symptom levels more than being waitlisted.
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