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Abstract

Loss-adaptation has been described as being characterized by ‘waves of grief’, which may result in a Prolonged Grief
Disorder (PGD). Although this assumption about the fluctuating nature of grief is supported by theoretical work, it is
not (yet) supported by empirical work. We are the first to explore to what extent PGD reactions fluctuate in everyday
life and whether fluctuations in PGD reactions are related to overall PGD levels using experience sampling methodology
(ESM). Data from 38 bereaved individuals (74% women, on average 6 years post-loss, 47% lost a parent) were analyzed.
For two weeks, five times per day, participants reported on the severity of 11 PGD reactions in the past three hours (ESM-
PGD). At baseline, overall PGD severity (B-PGD) in the past two weeks was assessed with telephone-interviews using the
Traumatic Grief Inventory—Clinician Administered. Root Mean Square of Successive Differences (RMSSD) were calcu-
lated to reflect fluctuations in ESM-PGD. Spearman correlations between RMSSD values of the 11 ESM-PGD reactions
and B-PGD scores were computed. Mean B-PGD scores were below the clinical cut-off. Some fluctuations in ESM-PGD
reactions were found, as indicated by varying RMSSD values, but also floor effects were detected. B-PGD levels were
related to RMSSD values for ESM-PGD (p between 0.37 and 0.68, all p <.05; and between 0.36 and 0.63 after removal
of floor effects). We found that (some) ESM-PGD reactions fluctuated in everyday life. This may offer new theoretical
insights into loss-adaptation, which may result in optimizing PGD treatment.

Keywords Prolonged grief - Bereavement - Fluctuations - Experience sampling methodology - Ecological momentary
assessment - Daily life

Early theoretical work described a grief process using a
stage-model, which prescribes that people have to work
through a fixed sequence of stages, namely denial, anger,
bargaining, and depression, in order to reach acceptance
of the loss (Kiibler-Ross, 1969). Those ‘stuck’ in these
stages may benefit from psychological care to resolve these
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recent edition of the Diagnostic and Statistical Manual of
Mental Disorders in 2022 (DSM-5-TR; American Psychiat-
ric Association, 2022). DSM-5-TR PGD is characterized by
long-lasting intense grief reactions, described in ten sepa-
rate symptoms (i.e., intense longing for the deceased, preoc-
cupation with thoughts/memories of the deceased, identity
disruption, disbelief, avoidance of loss-reminders, intense
emotional pain (e.g., sorrow or anger), difficulty reintegrat-
ing into one’s relationships/activities, emotional numbness,
feeling life is meaningless, and intense loneliness), that
cause significant distress in daily functioning at least 12
months after the death of a loved one. About 3% of bereaved
people met criteria for PGD in a representative sample of
German bereaved people (Rosner et al., 2021). It has been
estimated that PGD rates are four times higher when the loss
has occurred unexpectedly (e.g., due to accidents; Doering
etal., 2022).

While this stage-model of grief is still often cited in sci-
entific and popular media, it lacks empirical support (for
overviews see: Avis et al., 2021; Stroebe et al., 2017). In
fact, research has shown that PGD symptoms manifest
themselves in multiple ways (Boelen & Lenferink, 2020;
Lenferink & Eisma, 2018) and that these symptoms are not
sequentially ordered (Maciejewski et al., 2007). Moreover,
latent trajectory studies have shown that at least three sub-
groups can be distinguished in terms of the course of PGD
severity in the first years after the death of a loved one (Kris-
tensen et al., 2020; Lundorff et al., 2020; Malgaroli et al.,
2018; Nielsen et al., 2019; Smith & Ehlers, 2020; Sveen et
al., 2018). These three subgroups, ordered from most com-
mon to least common, are characterized by (1) stable low
grief reactions, (2) initial high grief levels that gradually
decrease, and (3) acute severe grief reactions that do not
diminish over time. The most common reactions to loss are
stable low grief reactions, which contrasts early stage-mod-
els on grief stating that all bereaved people experience acute
grief reactions that gradually decrease over time.

These prior trajectory studies provide valuable insights
into differences in the course of overall PGD severity across
months or years after loss, they, however, do not provide
insights in possible changes in PGD symptomatology on
a daily basis within individuals. This is a missed opportu-
nity, as zooming in on symptom fluctuations in daily life
can yield relevant insights in PGD. For instance, losing a
loved one has been described as being characterized by
‘waves of grief” (Arizmendi & O’Connor, 2015) or ‘acute
pangs of grief” (Layne et al., 2002). These waves of grief
might be triggered by reminders of the loss, for instance,
feeling sad when realizing your deceased partner is not next
to you when waking up. While this assumption about the
fluctuating nature of grief reactions is supported by theo-
retical and anecdotal work, it appears not to rest on a solid
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empirical basis (Arizmendi & O’Connor, 2015; Stroebe &
Schut, 1999; Wilson et al., 2021). Current grief research is
dominated by cross-sectional studies that inherently lack
the ability to study the potential fluctuating nature of daily
grief reactions. By using experience sampling methodology
(ESM), we can for the first time test this assumption.

ESM is an intensive longitudinal data-collection method-
ology, whereby participants are asked to complete a brief set
of items multiple times per day (e.g., on their mobile phone).
ESM data have been used to gain insights into the fluctuat-
ing nature of feelings, such as negative affect, whereby fluc-
tuations can be quantified by calculating the Mean Square of
Successive Differences (MSSD or its square root RMSSD).
A meta-analysis indicated that larger fluctuations (i.e., larger
MSSD values) in negative as well as positive feelings were
related to worse mental health outcomes, such as depres-
sion, anxiety, and borderline personality disorder (Houben
et al., 2015). We are the first examining to what extent these
findings generalize to bereaved people.

Accordingly, we assessed PGD reactions using ESM-
items (i.e., ESM-PGD), that each correspond to one of the
ten DSM-5-TR PGD symptoms, five times per day for two
weeks in a sample of Dutch- and German-speaking bereaved
individuals. In this study sample, our research group already
showed that ESM is a feasible and acceptable method to
assess PGD reactions in daily life (Lenferink et al., 2022a).
In this exploratory study, we examined (1) to what extent
each ESM-PGD reaction fluctuates in daily life of bereaved
individuals and (2) to what extent fluctuations in ESM-PGD
reactions are related to PGD severity at baseline (B-PGD).
Because this is the first study exploring fluctuations in PGD
reactions, we examined fluctuations in each ESM-PGD
reaction separately.

Methods
Participants

This study is part of a larger project, titled ‘Grief-ID’, that
aims to study and treat PGD in daily life using ESM (Len-
ferink et al., 2022a). Bereaved Dutch- or German-speaking
adults were eligible to participate when they have lost a
partner, family member, or friend. People who were highly
suicidal, had been diagnosed with a psychotic disorder, or
were bereaved less than three months earlier (all assessed
during baseline interview) were not eligible to participate
to avoid raising distress levels. Possible participants were
recruited in social networks of members of the research
team and by sharing recruitment materials on websites for
bereaved people. To avoid possible bias, the participants
recruited from the social network of the researchers were
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not interviewed by the person who recruited them, but were
interviewed by a fellow team member. Data were collected
between January and March 2022. Participants could partic-
ipate in a raffle and win a €50 voucher. A preprint of the sub-
mitted first version of this manuscript has been published on
ResearchGate.

Procedures

Participation in this study consisted of three parts. At base-
line, prior to the ESM-phase, a 45-minutes telephone-inter-
view took place by trained master-level clinical psychology
university students. After the baseline-interview, partici-
pants were watching an instruction video explaining how to
download and use the Ethica app on their smartphone (Eth-
ica Data, n.d.) for completing the ESM-items. The ESM-
phase included completing a short survey five times per day,
for two weeks (design analog to Schoevers et al., 2020). At
semi-random time-intervals participants received a beep
on their phone; beeps occurred between 8.30-9.30AM,
11.30AM-12.30PM, 2.30-3.30PM, 5.30-6.30PM and
8.30-9.30PM. Reminders were sent after 10 and 20 min-
utes if the participants had not responded yet. Participants
had 60 min to complete the ESM-items after receiving the
first beep. When a participant missed three or more mea-
surements on one day, the interviewer contacted the partici-
pant via telephone or email and encouraged the participant
to complete future measurements. Throughout the entire
study period, participants were able to contact members
of the research team in case they needed support/informa-
tion regarding their participation. Within two days after the
two-week ESM-period, another similar telephone-interview
took place by the same interviewer as the baseline-interview
(the results of this second interview are not analyzed in this
study). For more information about the study procedures see
our earlier work using this study sample (Lenferink et al.,
2022a).

Measures
Baseline PGD levels (B-PGD)

The Traumatic Grief Inventory-Clinician Administered
(TGI-CA; Lenferink et al., 2023) was used to assess inter-
view-based B-PGD severity. The TGI-CA consists of 22
items (download for free from: https://osf.io/abhmc/) in
which people are asked to rate the frequency of their symp-
toms during the past months (but for the purpose of this
study adjusted to the past two weeks) on a five-point scale
(1= ‘never’, 2= ‘rarely’, 3= ‘sometimes’, 4= ‘frequently’,
5= ‘always’). This measure was developed to assess mul-
tiple criteria-sets for disturbed grief (i.e., DSM-5 persistent

complex bereavement disorder, DSM-5-TR PGD, and ICD-
11 PGD). An example item is: “In the past two weeks, did
you feel bitterness or anger related to the death of [ 77
A selection of 11 items (i.e., item 1-3, 6, 8—11, 18-19, and
21) were summed to represent DSM-5-TR PGD severity.
One PGD symptom (‘Intense emotional pain (e.g., anger,
bitterness, sorrow)’) was assessed with two items (item 2
and 8). The highest score on one of these items was used
as indicator for this specific symptom. Total DSM-5-TR
PGD scores ranged from 10 to 50. In adults, a total score
of >33 is indicative for probable DSM-5-TR PGD caseness
(Lenferink, Eisma, Lenferink et al., 2022b). The Dutch and
German TGI-CA has shown to have adequate psychometric
properties (Lenferink et al., 2023). Cronbach’s alpha in this
study was 0.86.

ESM-items to assess daily PGD reactions (ESM-PGD)

ESM-items were developed to assess PGD reactions dur-
ing the day with input from grief and ESM experts (for
more details see Lenferink et al. (2022a). The 11 ESM-PGD
items correspond to the 10 DSM-5-TR PGD symptoms (see
Supplementary Table 1); i.e., one DSM-5-TR PGD symp-
tom (i.e., ‘Intense emotional pain (e.g., anger, bitterness,
sorrow) related to the death”) was captured with two ESM
items, namely: ‘In the past three hours, I felt bitterness or
anger because of his/her death’ and ‘In the past three hours,
I felt sad because of his/her death’. Participants rated the
frequency of each ESM-PGD reaction experienced in the
past 3 hours prior the beep on a scale from 0 is ‘not at all’
through 6 is ‘very much’. We chose to refer to the past three
hours in each ESM-item, as it matches the time-intervals
between the beeps during daytime. Therefore, we were able
to measure ESM-PGD experiences during the day.

Background and loss-related characteristics

At baseline the following background characteristics were
assessed during the interviews: gender (0 =man, 1 =woman,
2 =other), age (in years), country of birth (0=Germany,
1 =the Netherlands, 2=other), and level of education
(0O=other than college/university, 1=college/university).
Loss-related characteristics were coded as follows: cause of
death (0 =natural death (e.g., illness), 1 =suicide, 2 =homi-
cide, 3=accident, 4 =other), relationship to the deceased
(the deceased is... 0 =parent, 1 =spouse, 2=child, 3 =sib-
ling, 4 =grandparent, 5=friend, 6 =grandchild, 7=other),
and time since loss (in years).
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Statistical analysis
Data cleaning

Due to a technical error, 51 out of 80 people (64%) did not
receive beeps on the last day (i.e., day 14) of the ESM-
phase. We therefore analyzed data from day 1 through day
13 only (i.e., resulting in a maximum of 65 instead of 70
ESM time-points per person). For a flowchart of partici-
pants see Fig. 1. Eighty people were eligible to participate
and completed the baseline interview and started the ESM-
phase. Following prior research (Conner & Lehman, 2012;
Kraiss et al., 2022), participants who completed less than
50% of ESM-items (i.e., < 33 time-points) were excluded
(n=26, 33%). Our retention rate of 68% is slightly higher
than the retention rate of 65% reported in earlier work using
this dataset, because in earlier work we calculated this rate
by counting how many people completed >50% of all 70
(instead of 65) time-points. Additionally, we excluded par-
ticipants who had more than three times missing data on
two or more successive ESM time points (n=16). Follow-
ing prior research (Schoevers et al., 2020), this additional
exclusion criterion was used to prevent successive missing
data to influence the RMSSD values. In total, data of 38
individuals were included in our analyses who completed
on average 51.26 (SD =6.65) out of the 65 ESM time points.

n =80
completed baseline mterview and
started ESM-phase

Those who were excluded from the analyses due to too
many missing data (n=42) were compared with those who
were included in our analyses (n=38) in terms of back-
ground (i.e., gender, age, country of birth, and level of edu-
cation) and loss-related characteristics (i.e., cause of death,
kinship to the deceased, and time since loss) and B-PGD
severity. Binary logistic regression analyses were used to
compare these two groups. A two-sided alpha level of 0.05
was used.

Calculation of fluctuations in prolonged grief reactions in
daily life

Fluctuations in ESM-PGD reactions were quantified by cal-
culating the RMSSD values for each of the eleven ESM-PGD
items separately. The RMSSD value is composed of two
components that capture fluctuation (Bos et al., 2019; Jahng
et al., 2008; Schoevers et al., 2020). This first component is
variability, which is described by the within-person variance
(WPV; which has also been referred to as dispersion), and
captures to what extent a symptom varies within one person.
Higher WPV represents greater extremity in fluctuations.
The second component is temporal dependency, which is
quantified by the autocorrelation. A higher autocorrelation
represents greater resistance to change (which has also been
referred to as inertia). Larger RMSSD values reflect larger

n=26
» excluded because had more than
v 50% mussing data
n=>54
completed at least 50% of ESM-
items
n=16
. excluded because missed more than
¥ three times, two or more successive
n=238 ESM time points

had less than four missing data
series on two or more successive
ESM time points

Fig. 1 Flowchart of participants. Note. ESM = experience sampling methodology.
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fluctuations. For a more detailed description of RMSSD val-
ues and the formula we used see Schoevers et al. (2020;
pp. 3-5). Calculating RMSSD values were performed using
the psych package in R (version 2022.12.0). The RMSSD
value for each of the eleven ESM-PGD items were reported
for each participant separately. This allowed us to explore
for the first time to what extent ESM-PGD items differ in
their susceptible to change from moment-to-moment. For
descriptive purposes, these participant-specific RMSSD’s
were pooled by calculating means and standard deviations
(SDs) for each ESM-PGD item.

Within-person versus between-person variability in
prolonged grief reactions

To the best of our knowledge, guidelines for interpreting the
effect size of RMSSD values are not available. To facilitate
interpretation of the within-person fluctuations in ESM-
PGD items, we followed procedures used in prior research

Table 1 Characteristics of participants assessed during baseline inter-
view (N=38)
Gender, N (%)

Man 10 (26)
Woman 28 (74)
Other 0(0)

Age in years, M (SD)
Country of birth, N (%)

41.76 (16.49)

Germany 22 (58)
The Netherlands 15 (40)
Other 1(3)
Level of education, N (%)

Other than college/university 15 (40)
College/university 23 (61)
Cause of death, N (%)

Natural (e.g., illness) 32 (84)
Suicide 3(8)
Homicide 1(3)
Accident 0(0)
Other 2(5)
Deceased relative is my..., N (%)

Parent 18 (47)
Spouse 5(13)
Child 0(0)
Sibling 3(8)
Grandparent 5(13)
Friend 2(5)
Grandchild 0(0)
Other 5(13)
Time since loss in years, M (SD) 6.13 (7.08)
B-PGD severity, M (SD) 19.18 (6.89)

Note. B-PGD severity = interview-based prolonged grief severity
assessed at baseline. B-PGD = baseline PGD severity (B-PGD) in the
past two weeks assessed with telephone-interviews using the Trau-
matic Grief Inventory—Clinical Administered

(Zdanowski et al., 2022). More specifically, we counted
how many participants showed participant-specific RMSSD
values that exceeded the between-person SDs for each
ESM-PGD item separately. We considered within-person
variability in an ESM-PGD item clinically relevant when
the participant-specific RMSSD value was greater than the
between-person SD. The between-person SDs at the first
ESM-timepoint was used for each ESM-PGD item (as was
done in Zdanowski et al., 2022). For illustrative purposes,
plots were generated for two participants; one participant
showing the lowest fluctuations in an ESM-PGD item and
one participant showing the highest fluctuations in an ESM-
PGD item.

Fluctuations in ESM-PGD items in relation to PGD severity
assessed retrospectively at baseline

Data on B-PGD severity and ESM-PGD reactions were not
normally distributed. Spearman’s rho correlation analy-
ses were performed to examine the associations between
B-PGD severity and the RMSSD values for the eleven
ESM-PGD items using SPSS (version 28.0.1.0; IBM Corp,
2017). Correlation coefficients between 0.10 and 0.29 are
considered weak, between 0.30 and 0.49 as moderate, and
>0.50 as strong (Cohen, 1988). Sensitivity-analyses were
conducted by repeating the analyses including people who
completed at least 80% of the ESM-items (N=20; 25%) to
test the extent to which our results were affected by missing
data.

Results
Characteristics of participants

Table 1 gives the characteristics of the participants. Most
participants identified as female, were born in Germany,
and completed college/university. In most cases, the cause
of loss was natural (e.g., due to illness) and in most cases
it was a parent who died. On average the loss happened 6
years earlier. Average B-PGD levels were below the clinical
cut-off of 33. Three people (7.9%) scored above the clinical
cut-off for B-PGD (i.e., participant number 402, 604, and
901; see Supplementary Table 3).

Those who were excluded from the analyses (N=42)
did not significantly differ from people who were included
in the analyses (N=38) in terms of background and loss-
related characteristics and B-PGD severity (see Supplemen-
tary Table 2 for details).
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Fluctuations in prolonged grief reactions in daily
life

There were substantial differences between persons and
between ESM-PGD items in the level of fluctuations. Sup-
plementary Table 3 shows the fluctuations, as quantified by
the RMSSD value, for each ESM-PGD item per person.
Supplementary Figs. 1-11 show heatmaps of the individual
scores per ESM-PGD item.

Despite the presence of high fluctuations in some ESM-
PGD items for some persons, the within-person mean for
each ESM-PGD item was relatively low, pointing to floor
effects (Table 2). The rate of people reporting floor effects

Table 2 Mean and standard deviations of within-person means and
RMSSD values of each ESM-PGD item (N=38)

ESM-PGD item Within Within- RMSSD, RMSSD,
person person  Mean range
mean, mean, (SD)
mean (SD) range

In the past three hours,...

I found myself yearn-  0.69 (1.08) 0-4.98 0.58 0-1.49

ing for him/her. (0.48)

I had intrusive 0.73 (0.94) 0-3.67 0.66 0-1.87

thoughts or images (0.60)

related to the person

who died.

It felt as if a part of me 0.48 (1.09) 0-5.70 0.21 0-1.04

has died along with (0.32)

the deceased.

It felt unreal that he/  0.54 (0.89) 0-4.10 0.48 0-1.64

she is dead. (0.51)

I avoided places, 0.41(0.73) 0-2.83 0.31 0-1.76

objects, or thoughts (0.48)

that reminded me that

he/she is dead.

I felt sad because of 1.00 (1.31) 0-5.82 0.76 0-2.07

his/her death. 0.57)

I felt bitterness or 0.44 (0.81) 0-3.46 0.27 0-1.33

anger because of his/ (0.39)

her death.

It was difficult forme 0.50 (1.05) 0-5.53 0.32 0-1.16

to do something (e.g., 0.37)

social activities, study-

ing, working, sports,

hobbies) because of

his/her death.

I felt emotionally 0.42 (0.90) 0-4.23 0.21 0-1.69

numb because of his/ (0.35)

her death.

I felt that life is unful- 0.49 (1.16) 0-5.85 0.26 0-1.47

filling or meaningless (0.36)

without him/her.

I felt alone or detached 0.51 (1.16) 0-5.80 0.23 0-1.30

from other individu-
als because of his/her
death.

ESM=Experience Sampling Methodology; PGD =Prolonged Grief
Disorder; RMSSD=Root Mean Square of Successive Differences;
SD =standard deviation

(0.35)
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(i.e., people reporting the minimum score; in our case a
RMSSD value of 0) varied between 16% and 61% for the
separate ESM-items (Supplementary Table 3). The three
ESM-PGD items with the largest proportion of floor effects
were: ‘I felt emotionally numb’ (n=23, 61%), ‘I avoided
places, objects, or thoughts that reminded me that he/she is
dead’ and ‘It felt as if a part of me has died along with the
deceased’ (both n=22, 58%).

Relatively, the highest fluctuations were found for the
ESM-PGD item ‘I felt sad because of his/her death’, fol-
lowed by the ESM-PGD items ‘I had intrusive thoughts or
images related to the person who died’ and ‘I found myself
yearning for him/her’. These three items also had the least
number of people reporting floor effects (n=6, 16%, n=38,
21%, and n=10, 26%, respectively).

Lowest fluctuations, as indicated by the lowest mean
RMSSD levels, were observed for the ESM-PGD items ‘It
felt as if a part of me has died along with the deceased’ and
‘I felt emotionally numb because of his/her death’. Figure 2
shows an example of one participant with the lowest fluc-
tuations in the ESM-PGD item ‘I felt sad because of his/her
death’ and one participant with the highest fluctuations in
this same ESM-PGD item.

Within-person versus between-person variability in
prolonged grief reactions

For most participants and most ESM-PGD items, the
RMSSD (indicating participant-specific variability) was
smaller than one between-person SD on that item. For five
ESM-PGD items, RMSSD values were below one between-
person SD for all participants (see Table 3). For the other six
ESM-PGD items (i.e., ‘I had intrusive thoughts or images
related to the person who died’, ‘It felt unreal that he/she is
dead’, ‘I avoided places, objects, or thoughts that reminded
me that he/she is dead’, ‘I felt sad because of his/her death’,
‘I felt bitterness or anger because of his/her death’, and ‘I
felt emotionally numb because of his/her death’), fluctua-
tions were greater than one between-person SD for some
participants. This indicates that most participants did not
show fluctuations in PGD symptoms that exceeded the
between-person differences.

Fluctuations in ESM-PGD items in relation to PGD
severity assessed at baseline

All associations between fluctuations in ESM-PGD items
and B-PGD levels were positive, moderate through strong,
and significant, indicating that higher PGD levels, assessed
retrospectively, at the start of the study were related to
larger fluctuations in prolonged grief reactions in daily life
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Table 3 Between-person mean and standard deviations (SDs) of PGD
symptoms at time point 1 and number of participants whose within-
person fluctuations exceeded between-person variability (N=38)
ESM-PGD item Between-person  Number of participants
mean and SD whose fluctuations
at ESM time- exceeded one between-
point 1 person SD, N (%)
In the past three hours,...

I found myself yearning
for him/her.

I had intrusive thoughts
or images related to the
person who died.

It felt as if a part of me
has died along with the
deceased.

It felt unreal that he/she
is dead.

I avoided places,
objects, or thoughts that
reminded me that he/she
is dead.

I felt sad because of his/
her death.

I felt bitterness or anger
because of his/her death.

1.06 (1.57) 0 (0)

1.32 (1.74) 2(5.3)

0.55 (1.41) 0(0)

0.94 (1.41) 3(7.9)

0.71 (1.47) 1(2.6)

1.52 (1.84) 2(5.3)

0.55 (1.03) 3(7.9)
It was difficult for me

to do something (e.g.,
social activities, study-
ing, working, sports,
hobbies) because of his/
her death.

I felt emotionally numb
because of his/her death.
I felt that life is unful-
filling or meaningless
without him/her.

0.65 (1.36) 0 (0)

0.55 (1.23) 1(2.6)

0.68 (1.51) 0 (0)

I felt alone or detached
from other individuals
because of his/her death.

ESM =Experience Sampling Methodology; PGD =Prolonged Grief
Disorder; SD =standard deviation

0.74 (1.48) 0 (0)

Table 4 Spearman’s rho correlations between fluctuations in ESM-
PGD items and PGD severity assessed at baseline (N=38)

ESM-PGD reactions B-PGD
severity

In the past three hours,...

I found myself yearning for him/her. 0.60%**

I had intrusive thoughts or images related to the person 0.51%*%*

who died.

It felt as if a part of me has died along with the deceased.  0.54***

It felt unreal that he/she is dead. 0.68%**

I avoided places, objects, or thoughts that reminded me 0.44%*

that he/she is dead.

I felt sad because of his/her death. 0.50%*

I felt bitterness or anger because of his/her death. 0.51%%*

It was difficult for me to do something (e.g., social activi-  0.63***

ties, studying, working, sports, hobbies) because of his/

her death.

I felt emotionally numb because of his/her death. 0.37*

I felt that life is unfulfilling or meaningless without him/ ~ 0.59***

her.

I felt alone or detached from other individuals because of ~ 0.49%**

his/her death.

B-PGD=baseline PGD severity (B-PGD) in the past two weeks
assessed with telephone-interviews using the Traumatic Grief Inven-
tory—Clinical Administered; ESM=Experience Sampling Meth-
odology; PGD =Prolonged Grief Disorder. * p<.05, ** p<.01, ***
p<.001

(Table 4) 2. When repeating the analyses including only
those who completed at least 80% of ESM measurements
(N=20), no meaningful differences were found in terms of
direction and strength (i.e., weak, moderate, and strong) of
associations (see Supplementary Table 4). With one excep-
tion; the correlation coefficient between the RMSSD value
of ‘I felt emotionally numb because of his/her death’ and

2 In response to reviewer comments, we conducted post-hoc power
analyses. Post-hoc power-analyses using G*power indicated that we
achieved a power of 66% for the smallest correlation coefficient and a
power of 99% for the largest correlation coefficient.
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B-PGD severity changed from moderate (p=0.37, p <.05)
to weak (p=0.23, p>.05) when including only those who
completed at least 80% of ESM measurements.

Due to the major floor effects found in the RMSSD val-
ues of the ESM-PGD items (likely artificially inflating the
found associations), additional post-hoc sensitivity analyses
were carried out by rerunning the planned correlations anal-
yses, but this time excluding participants with floor effects
in fluctuation in ESM-PGD reactions. Again moderate to
strong associations were found between fluctuation in the
eleven ESM-PGD reactions and B-PGD severity (p between
0.36 and 0.63, all ps <0.05, except for one association; see
Supplementary Table 5). Notably, three out of eleven cor-
relation coefficients changed quite substantially in strength
(i.e., change in p>0.20). So after excluding participants
with floor effects, the strength of the associations reduced
substantially between B-PGD severity and the RMSSD
value of the item ‘I found myself yearning for him/her’ and
‘It felt unreal that he/she is dead’ (from large to moderate
effect size), while the association between the item ‘I felt
emotionally numb because of his/her death’ substantially
increased (from moderate to large effect sizes).

Discussion

The aim of this exploratory study was to examine (1) to
what extent ESM-PGD reactions fluctuate in daily life of
bereaved people and (2) to what extent fluctuations in ESM-
PGD reactions are related to overall PGD severity assessed
before the ESM-phase. This is, to the best of our knowledge,
the first study examining fluctuations in PGD reactions in
bereaved people using ESM. In doing so, 38 German and
Dutch bereaved people rated the intensity of eleven grief
reactions (in terms of PGD symptoms as defined in DSM-
5-TR (American Psychiatric Association, 2022) in the past
three hours, five times per day for 14 days, resulting in 2660
datapoints.

Our first main finding was that all eleven ESM-PGD reac-
tions fluctuated to some extent, as evidenced by the vari-
ance in the within-person means and the RMSSD values of
the ESM-PGD items. The fluctuations in some ESM-PGD
reactions were, within some participants, even larger than
one standard deviation difference between participants. This
study therefore offers the first empirical support for earlier
claims about the possible fluctuating nature of grief (Stroebe
& Schut, 1999), such as bereaved people often describing
their adjustment process as ‘waves or pangs of grief” (Ariz-
mendi & O’Connor, 2015; Layne et al., 2002). Our finding
that ESM-PGD reactions, such as sadness, preoccupation
with the deceased, and yearning for the deceased, may
go up and down in daily life of bereaved people contrasts
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earlier theories stating that grief is a static process in which
people go through fixed stages before they reach acceptance
(Kiibler-Ross, 1969).

At the same time, we found that some participants did
not experience any elevations in severity of ESM-PGD
reactions during their daily life (as indicated by case exam-
ple 1) as well as major floor effects (range 16—-61%) in the
distribution of the ESM-PGD items. This is not surprising
given that the vast majority of our sample did not experi-
ence clinically relevant PGD severity. Thus, our findings
offer additional support for the notion that the vast majority
adapt well to loss (Bonanno & Malgaroli, 2020; Lenferink
et al., 2020; Nielsen et al., 2019; Sveen et al., 2018).

Nevertheless, a small minority of our participants did
experience fluctuations in ESM-PGD reactions. Those fluc-
tuations were positively and moderately to strongly related
to overall PGD severity at baseline. This finding mirrors
findings indicating that fluctuations in positive and negative
affect were larger for people with depression and/or anxi-
ety disorder than for people in remission (Schoevers et al.,
2020). And the latter group showed higher fluctuations in
affect than people who were never diagnosed with depres-
sion or anxiety. The fact that we found higher RMSSD
values being related to higher B-PGD severity suggest that
PGD reactions may fluctuate even more in people with
PGD.

Zooming in on specific symptoms, we found that, on
average, the largest RMSSD values, and thus largest fluctu-
ations, were observed for the item ‘I felt sad because of his/
her death’, followed by ‘I had intrusive thoughts or images
related to the person who died’ and ‘I found myself yearning
for him/her’. We now showed that these hallmark symptoms
of PGD also seem to show the largest variation within peo-
ple. This finding may indicate that retrospectively recalling
these key symptoms of PGD using a one time-point assess-
ment might be more difficult due to its fluctuating nature.
Indeed, in an earlier study, using the same data-set, we found
lower aggregated ESM-PGD severity levels for the items ‘1
had intrusive thoughts or images related to the person who
died’ and ‘I found myself yearning for him/her’ compared
to recalling these symptoms over the past two weeks (Len-
ferink et al., 2022a). Using ESM-PGD items may therefore
yield a more accurate assessment of the dynamic nature of
PGD. Moreover, the fact that we found that these ESM-items
fluctuated the most in our sample, of whom the vast major-
ity did not experience PGD, may suggest that fluctuations in
these grief reactions are not indicative of poor bereavement
outcomes per se, but may even reflect adequate adjustment
to loss. This aligns with findings from item response theory
(Kokou-Kpolou et al., 2022) and latent class analyses, indi-
cating that the ability of these items to distinguish people



Current Psychology (2024) 43:35821-35832

35829

with probable PGD from people without probable PGD is
relatively poor (Boelen, 2021; Heeke et al., 2022).

The lowest fluctuations were observed for the ESM-
PGD items ‘It felt as if a part of me has died along with the
deceased’ and ‘I felt emotionally numb because of his/her
death’, potentially due to the floor effects found in three out
of five participants. When these findings replicate in a sam-
ple of people with PGD, this may indicate that these PGD
reactions do not tend to fluctuate and are therefore less suit-
able for ESM-research. Meanwhile, one could also argue
that the limited fluctuations of these items in our particu-
lar sample (i.e., a non-clinical sample) provide preliminary
evidence for the discriminant value of the symptoms these
items represent. Prior research showed that these two items
are one of the least frequently (retrospectively) reported
PGD symptoms, e.g., these two symptoms were both pres-
ent in 7% of a representative German bereaved sample,
while the ‘yearning’ symptom was present in 17% (Treml et
al., 2022). It may therefore not be a surprise that these items
fluctuated the least in our sample.

These differences in the extent to which each ESM-PGD
item fluctuates would have gone unnoticed when looking at
composite scores only. A composite score may reduce mea-
surement error compared to single-item scores (Bolger &
Laurenceau, 2013). Yet, a valid and reliable scale to assess
PGD (e.g., using multilevel confirmatory factor analysis) in
daily life suitable for ESM research remains to be devel-
oped. Furthermore, information regarding the fluctuating
nature of single items would be lost when looking at com-
posite scores.

Study limitations

Our study is the first examining fluctuations in PGD reac-
tions in bereaved people using ESM and our findings there-
fore allow for first insights into individual differences in the
grief process in daily life. At the same time, our study also
has drawbacks. First, about half of our sample was excluded
from analyses due to too many missing data on ESM-items.
We not only excluded people from our analyses who com-
pleted less than 50% of the ESM time-points, which is
common practice in ESM-research (Conner & Lehman,
2012), but we also excluded people who missed two suc-
cessive ESM time-points more than three times. While our
approach may have led to a more accurate assessment of
the possible dynamic pattern of ESM-PGD reactions, it also
resulted in a reduced retention rate possibly introducing
attrition bias. We tried to explore possible attrition bias by
examining whether those who were included in the analy-
ses differ from those who were excluded from the analysis
in terms of background- and loss-related characteristics, as
well as baseline grief severity. No differences were found

between the groups, suggesting that other factors, that we
did not measure, may have compromised compliance in our
study. It should be noted that participants did not receive
individual compensation for study participation, but had the
opportunity to participate in a raffle for one voucher. Com-
pensation, such as providing personalized feedback at the
end of the ESM period or a monetary reward (with a mean
value of €64 for on average 60 ESM-measurements across
11 days as found in a meta-analysis) are the main design
factors related to lower attrition (Vachon et al., 2019). Com-
pensating participants in future ESM-studies is therefore
highly recommended to increase compliance and retention.

A second limitation is related to our sample composition.
Due to convenience sampling, our sample included only
three people with probable PGD, which likely resulted in
the floor effects of the ESM-responses. Furthermore, peo-
ple who identified as women and who have lost their par-
ent due to a physical illness were overrepresented in our
sample and, on average, the loss took place six years earlier.
Moreover, none of the participants lost a child. The loss of
a child, experiencing a sudden or violent death of a loved
one, identifying as a woman, and (to a lesser extent in terms
of effect size) experiencing the loss more recently have
been identified as risk factors for PGD (Burke & Neimeyer,
2013; Doering et al., 2022). Our sample composition may
have affected our results such that the found fluctuations
are underestimating the potential fluctuating nature of PGD
symptoms when compared to people who are more affected
after loss (cf. Schoevers et al., 2020). More research is there-
fore needed in larger samples of people with PGD, people
with other gender identities, people bereaved by unnatural
causes, and people who are more recently bereaved to draw
firm conclusions about the fluctuating nature of ESM-PGD
reactions in bereaved people.

Third, due to technical errors we were unable to analyze
data from the last day of our sampling schedule, resulting in
analyzing a maximum of possible 65 time-points, instead of
70. While technical errors should be prevented at all costs
in future research, we expect that this unforeseen error did
not have a substantial impact on our findings regarding the
fluctuating nature of PGD reactions, because there was still
a relatively large number of measurement occasions ana-
lyzed per participant. To illustrate, the number of measure-
ment occasions in our study is higher than the mean number
of 60 ESM measurements occasions across 11 days as found
in a meta-analysis including 79 ESM-studies (Vachon et al.,
2019).

Fourth, our post-hoc power-analyses showed that we had
limited statistical power for some of the correlation analyses
that we conducted, which may have increased type I and/or
type II error rates. Given that including larger samples in
ESM-research is often challenging, Bayesian instead of a
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frequentist data-analytic approach seems valuable to tackle
the issue of statistical power in future ESM-research (Dora
et al., 2024). For instance, the Bayesian approach has mini-
mum requirements regarding sample size and number of
time-points per participant and can handle heavily skewed
data well (Leijon et al., 2023).

Suggestions for future research

It seems worthwhile to further explore the fluctuating
nature of ESM-PGD reactions, and if it relates to overall
PGD levels, in a larger and more diverse samples including
people with PGD. In addition, more research is needed as
for reasons why grief reactions vary in intensity within the
daily life of bereaved people. It is likely that those who are
more sensitive to loss reminders have less helpful ways of
regulating grief symptoms. Examples of how loss remind-
ers trigger grief reactions are: being overwhelmed with sad-
ness when hearing your loved one’s favorite song on the
radio, or feeling intense loneliness when you go to bed and
realize your partner is not next to you. Moreover, it seems
valuable to examine what factors have buffering effects on
adaptation to loss in daily life, such as feeling less lonely
when having supportive interactions with others or being
less preoccupied with the loss when being at work (Lenfer-
ink et al., 2018; Scott et al., 2020). Examining the associa-
tions between ESM-PGD reactions and contextual factors,
such as who you are with (e.g., alone vs. with others), where
you are (e.g., at home or at work), or what activity you are
doing (e.g., socializing or listening to music), including the
perceived satisfaction with these interactions and activities,
are needed to further our understanding about how grief
may unfold in the daily life of bereaved people. Under-
standing fluctuations in PGD reactions better may create
a window of opportunity to intervene in daily life, which
has yielded promising preliminary effects in treatment of a
variety of disorders not related to bereavement (Kramer et
al., 2014; Myin-Germeys et al., 2018; van Os et al., 2017).
For instance, zooming in on daily life by examining when
bereaved people feel better (e.g., less ESM-PGD inten-
sity when being with others or when physical exercising)
or worse (e.g., increase in ESM-PGD severity when being
home alone) can provide input for tailored interventions in
daily life (e.g., exercise or contact friends more often when
grief reactions intensify).

Conclusion
The current exploratory study is, to our knowledge, the
first study offering preliminary evidence for the notion

about the potential fluctuating nature of grief reactions. We
found that ESM-PGD reactions may fluctuate in bereaved
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people. Moreover, larger fluctuations in ESM-PGD reac-
tions seem to be related to increased retrospective recalling
of PGD symptom severity. However, our findings are based
on a non-clinical sample, which limited the generalizabil-
ity our findings to people with PGD. Pending replication
of our findings in larger and more diverse samples, prefer-
ably including people diagnosed with PGD, we tentatively
conclude that examining how PGD reactions unfold in daily
life of bereaved people using ESM may offer new theoreti-
cal insights into how bereaved people adapt to the loss of a
loved one, which ultimately may result in optimizing treat-
ment for PGD.
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