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A B S T R A C T   

Introduction: Current grief research is dominated by cross-sectional studies assessing prolonged grief disorder 
(PGD) symptoms retrospectively. Examining grief in daily life, using Experience Sampling Methodology (ESM), 
may advance the field. Because of the lack of ESM-research on PGD, we evaluated the acceptability and feasi-
bility of assessing PGD symptoms in daily life of bereaved people. 
Materials and methods: ESM-items assessing PGD symptoms were developed using cognitive interviewing with 
five ESM/grief experts. Eighty bereaved adults completed these ESM-items five times a day for two weeks. Before 
and after this ESM-phase, interviews were administered assessing PGD retrospectively (using the Traumatic Grief 
Inventory-Clinical Administered). t-tests were performed comparing symptom severity of aggregated moment-to- 
moment recall (using ESM-items) with retrospective recall (based on interviews) of PGD symptoms. Acceptability 
of participating in ESM-research (assessed with the Reactions to Research Participation Questionnaire) was 
examined using descriptive statistics. Feasibility was evaluated by reporting compliance and retention rates. 
Results: Minor changes were made to the ESM-items based on expert interviews. Average levels of aggregated 
moment-to-moment recall of the symptoms “yearning” (d = − 1.04), “preoccupation with the deceased” (d =
− 0.91), “marked sense of disbelief” (d = − 0.43), and “intense loneliness” (d = − 0.28) were lower compared with 
retrospective recalling these symptoms. On average, bereaved people were neutral about personal benefits 
gained through participation in this EMS-study. They indicated that participation did not raise emotional re-
actions. Compliance and retention rates were 60% and 65%, respectively. 
Discussion: Our findings indicate that whereas compliance and retention is challenging, using ESM to study PGD 
symptoms in daily life might be useful. Nevertheless, more research is needed.   

1. Introduction 

The death of a loved one is a potential traumatic life event. Most 
people adapt to a loss without professional mental health support, but 
for some the grief process is characterized by intense and long-lasting 
grief reactions that disrupt daily life [21]. These disabling grief re-
actions are labelled Prolonged Grief Disorder (PGD) in the text-revised 
fifth edition of the Diagnostic and Statistical Manual of Mental 

Disorders (DSM-5-TR; [1]) and the 11th edition of the International 
Classification of Diseases (ICD-11; [33]). About 10% of bereaved people 
develop PGD [17]. 

Research on severity of PGD symptoms has mostly been conducted 
by assessment at one timepoint using surveys or interviews. When using 
this method, participants are usually asked to rate to what extent they 
have experienced grief reactions (e.g., “intense longing for the 
deceased”) during the past month [26]. Retrospectively recalling 
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symptoms has shown to be prone to bias. For instance in depression 
research, it has been found that people with depression tend to over-
estimate their depression levels, while people without depression tend to 
underestimate their depression levels when asked about these symptoms 
during the past weeks [3]. Recall bias is explained as the lack of accuracy 
in memory because people cannot draw information directly from their 
episodic memory [2]. Assessing symptoms in daily life overcomes this 
recall bias. One way to study psychological phenomena in daily life is 
using Experience Sampling Methodology (ESM) [11]. ESM is an intense 
longitudinal data collection method whereby people repeatedly answer 
questions, usually multiple times per day, for a certain study period 
[19]. 

To the best of our knowledge, ESM has not been used before to assess 
PGD symptoms in daily life. Assessment of PGD symptoms in daily life 
has several advantages. Firstly, it may give a more accurate assessment 
of severity of PGD symptomatology due to its ecological validity [24]. 
Secondly, it allows for the examination of contextual factors associated 
with increased PGD levels, for instance by examining to what extent 
increased PGD levels are related to social and physical activities (e.g., 
“What are you doing? With whom are you?”), which may inform the 
theorization of grief. Thirdly, it offers new opportunities for treatment of 
PGD. By using ESM to study PGD symptoms in daily life, treatments can 
be provided in daily life as well. ESM-interventions have shown to be 
promising in treating a variety of mental health problems 
[13,19,29–31]. However, the promises of ESM-interventions in PGD 
remain to be explored. 

Studying grief in daily life using ESM may also have potential 
downsides. A qualitative study among 22 patients with various mental 
health conditions showed that completing multiple assessments per day 
was expected to be too burdensome when assessments are too frequent, 
too long, or when items are perceived as irrelevant [7]. A second po-
tential issue in ESM research is related to reactivity effects, which may 
occur when intensive self-report changes the investigated phenomenon 
[8]. Being constantly reminded of one’s own symptoms, or in the case of 
PGD being reminded of the loss and one’s grief reactions, may worsen 
symptomatology [7]. However, using ESM for assessment of symptom-
atology could also serve as self-monitoring of symptoms, which has 
shown to improve symptomatology [29]. A third challenge in ESM 
research is to retain high compliance (i.e., percentage of actual 
completed measures relative to the maximum possible completed mea-
sures) and retention rates (i.e., percentage of participants that did not 
dropout of the study). A meta-analysis including 79 ESM studies among 
various patient groups showed a pooled compliance rate of 79% and 
retention rate of 93% [27]. These 79 ESM studies included on average 7 
assessments per day (including 23 items per assessment) for 11 days. 

Nevertheless, there are various options to increase the feasibility of 
ESM research. When studying phenomena in daily life using ESM, it has 
been recommended to use a brief item-pool to limit the burden for 
participants. For instance, it has been recommended to not use >30 
items in total per measurement [29]. When developing ESM-items it is 
important to use items that are susceptible to change [8]. Using items 
from traditional surveys/interviews that require retrospective recall 
over the last weeks or months are therefore not applicable to assess on a 
daily basis. Furthermore, it is important that ESM-items show face and 
content validity [9]. Face-validity concerns the extent to which an in-
strument is subjectively covering the concept that it supposed to mea-
sure. One way to test face-validity is by cognitive interviews [22]. 
During these cognitive interviews, respondents think out loud while 
reading and answering the questions. Furthermore, face-validity can be 
evaluated by asking experts to what extent they think the items are 
comprehensible and acceptable to use in ESM-research. Content validity 
relates to the degree that the measure represents and captures all facets 
of the construct it supposes to measure. One way of testing this is by 
asking participants to what extent they think the items represent a 
certain construct. While many ESM-researchers emphasize the impor-
tance of evaluating the validity of ESM-items, it is often neglected, 

which may lead to biased results [9]. 
In sum, despite corresponding challenges, assessment of PGD 

symptoms in daily life using ESM offers new and important research 
possibilities. The first aim of the current study was to develop ESM items 
to assess PGD symptoms in daily life (Part 1). In doing so, we used 
cognitive interviewing to evaluate the comprehensibility of the items 
among grief and ESM experts. In part 2, our aim was to explore possible 
differences in severity of PGD symptoms in bereaved people by 
comparing scores on moment-to-moment recall (using ESM-items) with 
retrospective recall (based on interviews) of PGD symptoms using 
methods from prior research [3]. Our third aim was to evaluate the 
acceptability of assessing PGD symptoms in daily life using ESM, by 
asking bereaved people about their experiences with completing daily 
diary assessments. Our fourth aim was to explore possible reactivity 
effects, by comparing interview-based PGD levels before and after the 
ESM-phase. Our last aim was to evaluate the feasibility of assessing PGD 
symptoms in daily life using ESM, in terms of compliance and retention 
rates and correlates thereof. 

2. Materials and methods 

2.1. Participants and procedures 

This study is part of the Grief in Daily life (Grief-ID) project which 
aims to examine and treat PGD symptoms in daily life. In part 1, ESM 
and grief experts from the social network of the authors were invited to 
take part in the cognitive interviews. ESM experts had to have a PhD and 
had to have experience with conducting and publishing ESM research in 
the field of psychiatry/psychology. Grief experts had to have completed 
their PhD dissertation on the topic of grief or had to work as a licensed 
psychologist in treating people with PGD. We stopped inviting experts 
for the cognitive interviews once we did not receive new information 
from the interviewees. The cognitive interviews were undertaken by a 
trained interviewer in November 2021 using a video-call program. All 
experts signed an informed consent form prior to participation. Experts 
did not receive any compensation in exchange for participation. Ethical 
approval for conducting Part 1 was obtained by the ethics committee of 
the University of Twente (number: 211167). 

In part 2, adults who lost a loved one (e.g., partner, family member, 
or friend) at least three months earlier were eligible to sign up for the 
study. Bereaved people needed to be fluent in Dutch or German and to 
possess a smartphone in order to participate. People who had a high 
suicide risk or had been diagnosed with a psychotic disorder (both 
assessed with single items at baseline) were excluded from participation. 
People were recruited using social media advertisements in social net-
works of the research team and by posting recruitment materials on 
websites for bereaved people. Data collection took place from January 
till March 2022. 

After reading the information letter, people signed an informed 
consent form and were then contacted by one of the trained interviewers 
(all master-level psychology students) to schedule a telephone interview 
(T1). T1 interviews lasted on average 47 min. After completion of T1 
interviews, people received an instruction video explaining how to 
install and use the smartphone app for the ESM-phase. The Ethica app 
was used for collecting ESM-data (www.ethicadata.com). 

During the ESM-phase, people received five beeps per day on 14 
consecutive days. On each day, the first beep occurred randomly be-
tween 8.30 and 9.30 AM. Every three hours participants received a beep 
on their phone at semi-random time intervals (i.e., between 11.30 AM- 
12.30 PM, 2.30–3.30 PM, 5.30–6.30 PM and 8.30–9.30 PM). After 10 
and 20 min a reminder was sent when people had not yet completed the 
ESM-survey. People had 60 min to complete the ESM-survey. Each 
survey consisted of 17 ESM-items. Completion of these items took 
approximately 1–2 min. When someone missed more than half of the 
surveys on one day (i.e., ≥3 surveys), the interviewer contacted that 
person via telephone or email to encourage them to complete future 
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surveys. Within two days after completing the ESM-phase, a second 
telephone interview (T2) was scheduled. People took part in a raffle 
where they could win one €50 voucher. Ethical approval for Part 2 was 
obtained by the University of Twente (number: 211101). 

2.2. Measures 

2.2.1. Background and loss-related characteristics 
At T1, several questions were asked related to the background and 

loss circumstances of bereaved participants. In terms of background 
characteristics, we asked about gender (0 = male, 1 = female, 2 = other), 
date and country of birth, and highest obtained educational level (0 =
primary school, 1 = high school, 2 = vocational education, 3 = college, 4 =
university). We also asked whether the participants have received sup-
port from a psychologist, therapist, or psychiatrist related to coping with 
the death of their loved one (0 = no, 1 = yes) and, if yes, whether they 
currently still receive that support (0 = no, 1 = yes). In terms of loss 
circumstances, we asked about the date of the death, relationship to the 
deceased, cause of death (0 = physical illness, 1 = accident, 2 = suicide, 3 
= homicide/manslaughter, 4 = other, namely), and unexpectedness of the 
death (1 = completely expected to 5 = completely unexpected). 

2.2.2. Traumatic grief inventory-clinician administered (TGI-CA) 
At T1 and T2, PGD symptoms were assessed using the TGI-CA. The 

TGI-CA is a 22-item interview to assess PGD symptoms as defined in 
DSM-5-TR as well as other definitions of a grief disorder [15]. The TGI- 
CA is the interview-version of the self-report measure Traumatic Grief 
Inventory – Self Report Plus (TGI-SR+) [14]. For the current study, items 
representing DSM-5-TR PGD criteria were summed (i.e., item 1, 3, 6, 9, 
10, 11, 18, 19, 21, and the highest answer option on item 2 or 8). Par-
ticipants were asked to rate on a scale from 1 (never) through 5 (always) 
to what extent they experienced each grief reaction during the past two 
weeks (e.g., “In the past two weeks, did you feel alone or detached from 
others?”). In the original TGI-CA, the time period is the “past month”. 
We adapted this time frame for the current study to “past two weeks” to 
match the time period of the ESM-phase which was also two weeks. The 
TGI-CA has sound psychometric properties [15]. Cronbach’s alpha for 
the DSM-5-TR items in this sample was 0.88 at T1 and 0.89 at T2. 

Following the diagnostic scoring rule of DSM-5-TR [1], we consid-
ered probable caseness of PGD when the participant endorsed at least 
one out of two B criterion symptoms, ≥ 3 out of 8 C criterion symptoms, 
and the functional impairment criterion. Following prior research, a 
score of >3 represented symptom endorsement [14]. 

2.2.3. Reactions to research participation questionnaire (RRPQ) 
To examine the acceptability of assessing PGD symptoms in daily life 

at T2, we used eight items from the RRPQ [20]. These items include the 
subscale Personal Benefits (i.e., four items e.g., “I found participating in 
daily diary measures in the app beneficial to me.”) and the subscale 
“Emotional Reactions” (i.e., four items e.g., “Participating in daily diary 
measures in the app raised emotional issues for me that I had not ex-
pected.”). Following prior research [32], we referred to “participating in 
daily diary measures in the app” in each item. For instance, “I gained 
insight about my experiences through research participation” was 
adapted to “I gained insight about my experiences through participation 
in daily diary measures in the app”. People were asked to rate each 
question on a scale from 1 (strongly disagree) through 5 (strongly agree). 
Psychometric properties of the original and adapted version has shown 
to be sufficient [20,32]. In the current study, Cronbach’s alpha levels 
were 0.86 for Personal Benefits subscale and 0.88 for Emotional 
Reactions. 

2.2.4. Questions regarding dropout 
We constructed three questions to assess feasibility. At T2 we first 

asked “Did you decide to stop answering the questions in the app pre-
maturely? Yes/no”. When participants responded “yes”, we asked them 

the following two open-ended questions: (i) “Why did you decide to stop 
answering the questions in the app prematurely? Please provide a brief 
comment” and (ii) “Do you have any suggestions for us on how to pre-
vent people from dropping out in future research?” 

2.3. Development of ESM-items 

ESM-items to assess PGD symptoms as defined in DSM-5-TR were 
drawn from the TGI-SR+. Items from the TGI-SR+ that map onto the 
DSM-5-TR criteria were selected. After discussion in the research team 
(i.e., authors of this manuscript), consensus was reached upon how to 
adapt these items to ESM-items. As can be seen in Table 1, we added “in 
the past three hours” to each ESM item. In addition, we changed the 
wording of the TGI-SR+ item “I felt that moving on (e.g., making new 
friends, pursuing new interests) was difficult for me” to “In the past three 
hours, it was difficult for me to do something (e.g., studying, working, 
social activities, sports, hobbies)”. 

These ESM-items were presented to the experts using cognitive 
interviewing. The cognitive interviews consisted of three steps. In step 1, 
the experts were asked to complete the ESM-items on a 7-point scale 
with 0 (not at all) trough 6 (very much). While completing the items they 
were asked to verbalize their thoughts by thinking out loud. The inter-
viewer does not interrupt this process, but merely observed the expert 
and took notes. If needed, the interviewer used probes to encourage the 
expert to think out loud (e.g., “Please continue verbalizing your 
thoughts”). The following instruction was used: “I will post the ESM items 
in the chat in a moment. I would like to ask you to answer the questions as if 
you were a participant in the study. As you read and answer the questions, I 
will invite you to think aloud. While you do this, I will observe you and take 
notes. I may also ask you for clarification.” In case the interviewer 
observed that the expert had difficulty understanding or answering the 
items, the participant was invited to elaborate on this in step 2 of the 
cognitive interviews (e.g., “I saw you had to reread that question twice, 
please tell me why?”). In step 3, experts were asked to answer two 
questions for each ESM-item. The first question was “To what extent do 
you think this item measures the symptom? (1 = insufficiently, 2 =
moderately, 3 = sufficiently, or 4 = well)”. We presented the DSM-5-TR 
PGD symptom and the ESM-item to the expert. The second question 
was “To what extent do you think this item is suitable to be administered 
in an ESM study? (1 = insufficiently, 2 = moderately, 3 = sufficiently, or 4 
= well)”. When experts answered these questions with 1 or 2, we asked 
them to clarify their answer. The interview script for the cognitive 
interview was pilot-tested among an ESM expert to test and evaluate the 
procedures before conducting the interviews with the five experts. 

2.4. Statistical analyses 

To examine to what extent ESM responses differed from retrospec-
tive recall responses, paired t-tests were conducted for each item sepa-
rately. Before doing that, we transformed the 5-point Likert scale of the 
TGI-CA at T2 to a 7-point scale as was used in the ESM-items using linear 
transformation. Then, we aggregated the ESM responses following 
procedures from Ben-Zeev and Young [3]. For each ESM-item we 
aggregated the scores per day. When less than three out of five signals 
per day were complete, these ESM rating were excluded from analysis. 
For each participant, all the daily scores were averaged to provide an 
average ESM score for the two-week ESM phase. Only those who 
completed ESM-items for at least 7 days were included in the analysis. A 
two-sided alpha level of 0.05 was used. 

To examine acceptability, descriptive statistics were used for the 
RRPQ scales. We also ran correlation analyses between the scores on the 
subscales and PGD levels at T1 and T2. For examining possible reactivity 
effects, we compared T1 PGD levels with T2 PGD levels using paired t- 
tests. 

To evaluate the feasibility of the study, we reported frequencies of 
compliance (i.e., % of actual completed measures relative to the 
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maximum possible completed measures). For determination of retention 
rate, we reported the % of participants that did not dropout of the study. 
Those who terminated participation early or those who completed 
<50% of the measurements were considered dropouts (i.e., <50% 
completion of measurements is a commonly used guideline for exclusion 
of participants in data-analyses in prior ESM-research [8]). 

In addition, a binary logistic regression analysis was run with 
dropout vs. non-dropouts as dependent variable and background, loss- 
related variables, and T1 PGD levels as independent variables simulta-
neously. For background we included gender (0 = male, 1 = female), age 
of participants (in years), and educational level (0 = other than college/ 
university, 1 = university). Concerning loss-related variables, we included 
cause of death (0 = illness, 1 = suicide/accident/homicide/other), rela-
tionship to the deceased (0 = loss other than child/spouse, 1 = child/ 
spouse), and time since loss in months. 

Furthermore, answers to the two open-ended questions regarding 
dropout at T2 were analyzed qualitatively by JvE and checked by MF, by 
dividing the answers into meaningful units. These units were then 
labelled with labels that reflected the content of these units (called 
subthemes). Overarching themes across these subthemes were extracted 
(called main themes). 

3. Results 

3.1. Characteristics of experts 

Five experts evaluated the ESM-items in cognitive interviews (see 
Supplemental Materials Table 1 for characteristics of the experts). Four 
out of five experts worked as an academic, namely as assistant-professor. 
One expert was a PhD-student and scientist-practitioner. Two experts 
had ≥4 years of experience with research and/or treatment of PGD. Four 
experts had 2 through 8 years of experience with ESM research. 

3.2. Development ESM-items to assess PGD symptoms in daily life based 
on expert reviews 

During the cognitive interviews with experts, no issues were raised 
regarding the comprehensibility of the items. All experts completed the 
ESM-items, while thinking out loud and interpreted the questions as we 
intended. Subsequently, for each item, we assessed to what extent the 
expert thought the specific item was covering the PGD symptom accu-
rately, as defined in DSM-5-TR, and to what extent the item was suitable 
to assess in an ESM-study (see Table 2). 

As can be seen in Table 2, none of the experts rated an item as 
insufficient in terms of accuracy or suitability. Consequently, only 
relatively minor adaptations were made to 5 out of 11 ESM-items (see 
Table 1). These adaptations included an explicit referral to the death of a 
loved one in the ESM-items (three items did not initially refer to this). 
For instance, “In the past three hours, I felt emotionally numb.” was 
adapted to “In the past three hours, I felt emotionally numb because of 
his/her death.” Experts remarked that for the symptom “Difficulty 
reintegrating into one’s relationships and activities after the death (e.g., 
problems engaging with friends, pursuing interests, or planning for the 
future)” the emphasis on social relationships was not sufficiently 
captured with our initial ESM-item. We therefore made changes to this 
item. The last change we made was related to the item measuring the 
symptom “Intense emotional pain (e.g., anger, bitterness, sorrow) 
related to the death.” This symptom was split up in two ESM-items (one 
referring to anger and one referring to sorrow). A comment was made 
that the item capturing sorrow could be formulated simpler to make it 
more suitable for ESM-research. 

3.3. Characteristics of bereaved people 

In total, 80 bereaved people completed the T1 interview and started 
the ESM-phase. See Table 3 for an overview of the characteristics. In 

Table 1 
Overview of development of ESM-items to assess PGD symptoms.  

DSM-5-TR PGD 
symptom 

TGI-SR+ item ESM item in 
cognitive 
interview 

Adapted ESM 
item based on 
experts review 

Intense yearning/ 
longing for the 
deceased person. 

I found myself 
yearning for 
him/her. 

In the past three 
hours, I found 
myself yearning 
for him/her. 

n/a 

Preoccupation with 
thoughts or 
memories of the 
deceased person 
(in children and 
adolescents, 
preoccupation may 
focus on the 
circumstances of 
the death). 

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

In the past three 
hours, I had 
intrusive 
thoughts or 
images related to 
the person who 
died. 

n/a 

Identity disruption 
since the death (e. 
g., feeling as 
though part of 
oneself has died) 
since the death. 

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

In the past three 
hours, it felt as if 
a part of me has 
died along with 
the deceased. 

n/a 

Marked sense of 
disbelief about the 
death. 

It felt unreal that 
he/she is dead. 

In the past three 
hours, It felt 
unreal that he/ 
she is dead. 

n/a 

Avoidance of 
reminders that the 
person is dead. 

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

In the past three 
hours, I avoided 
places, objects, 
or thoughts that 
reminded me 
that he/she is 
dead. 

n/a 

Intense emotional 
pain (e.g., anger, 
bitterness, sorrow) 
related to the 
death. 

I experienced 
intense 
emotional pain, 
sadness, or pangs 
of grief. 

In the past three 
hours, I 
experienced 
intense 
emotional pain, 
sadness, or pangs 
of grief 

In the past three 
hours, I felt sad 
because of his/ 
her death. 

Intense emotional 
pain (e.g., anger, 
bitterness, sorrow) 
related to the 
death. 

I felt bitterness or 
anger related to 
his/her death. 

In the past three 
hours, I felt 
bitterness or 
anger related to 
his/her death. 

In the past three 
hours, I felt 
bitterness or 
anger because of 
his/her death. 

Difficulty 
reintegrating into 
one’s relationships 
and activities after 
the death (e.g., 
problems engaging 
with friends, 
pursuing interests, 
or planning for the 
future). 

I felt that moving 
on (e.g., making 
new friends, 
pursuing new 
interests) was 
difficult for me. 

In the past three 
hours, It was 
difficult for me to 
do something (e. 
g., studying, 
working, social 
activities, sports, 
hobbies). 

In the past three 
hours, It was 
difficult for me 
to do something 
(e.g., social 
activities, 
studying, 
working, sports, 
hobbies) because 
of his/her death. 

Emotional numbness 
(absence or 
marked reduction 
of emotional 
experience) as a 
result of the death. 

I felt emotionally 
numb. 

In the past three 
hours, I felt 
emotionally 
numb. 

In the past three 
hours, I felt 
emotionally 
numb because of 
his/her death. 

Feeling that life is 
meaningless as a 
result of the death. 

I felt that life is 
unfulfilling or 
meaningless 
without him/her. 

In the past three 
hours, I felt that 
life is unfulfilling 
or meaningless 
without him/her. 

n/a 

Intense loneliness as 
a result of the 
death. 

I felt alone or 
detached from 
other 
individuals. 

In the past three 
hours, I felt alone 
or detached from 
other 
individuals. 

In the past three 
hours, I felt 
alone or 
detached from 
other individuals 
because of his/ 
her death. 

Note. n/a = not applicable. 
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sum, about three out of four participants were female. The youngest 
participant was 20 years old and the oldest was 84. Two-thirds of the 
participants were born in Germany and two-thirds had a college or 
university degree. Four out of five people lost a loved one due to an 
illness. Time since loss varied from three months to 46 years. In half of 
the cases, the people lost a parent. At T1, two out of 80 participants 
(2.5%) met criteria for probable PGD using the diagnostic scoring rule 
for DSM-5-TR. 

3.4. Moment-to-moment versus retrospective recall of PGD symptoms 

Fifty-four people completed at least three out of five ESM-surveys for 
at least 7 out of 14 days, completed the T2 interview, and were therefore 
included in the analysis regarding the difference in severity of PGD 
symptoms between moment-to-moment and retrospective recall. Four 
out of eleven items differed significantly in terms of severity levels. The 
average severity levels of aggregated moment-to-moment recall of the 
symptoms “yearning” (d = − 1.04), “preoccupation with the deceased” 
(d = − 0.91), “marked sense of disbelief” (d = − 0.43), and “intense 
loneliness” (d = − 0.28) were lower compared with the retrospective 
recall of these symptoms (see Table 4). 

3.5. The acceptability of assessing PGD symptoms in daily life using ESM 

At T2, 75 people completed four items about whether they experi-
enced personal benefits regarding their participation in daily diary 
measures in the app. The mean item score was 2.90 (SD = 1.00), which 
reflects a neutral response (i.e., response option 3 was ‘neutral’). They 
also responded to four items about whether participation in daily diary 
measures in the app raised emotional reactions. The mean response was 
1.89 (SD = 1.00), which indicated that people overall did not agree with 
this (i.e., response option 2 was ‘disagree’). See Fig. 1 for an overview of 
all responses. 

The associations between agreement with personal benefit as a result 
of participating in daily diary measures and PGD levels at T1 and T2 
were moderate, positive, and significant (T1 ρ = 0.44, p < .001; T2 ρ =
0.42, p < .001). Associations between agreement with emotional re-
actions as a result of participating in daily diary measures and PGD 
levels at T1 and T2 were strong, positive, and significant (T1 ρ = 0.54, p 
< .001; T2 ρ = 0.68, p < .001). 

3.6. Exploration of possible reactivity effects 

T1 and T2 DSM-5-TR PGD levels were compared among 75 people 

Table 2 
Comprehensibility and suitability of ESM-items based on expert ratings (N = 5).  

Item Median 
accuracy 
capturing 
DSM-5-TR 
symptom 

Observed 
range 

Median 
suitability 
for ESM- 
research 

Observed 
range 

In the past three 
hours, I found 
myself yearning 
for him/her. 

4 2–4 2 2–4 

In the past three 
hours, I had 
intrusive thoughts 
or images related 
to the person who 
died. 

3 2–4 4 4–4 

In the past three 
hours, it felt as if a 
part of me has 
died along with 
the deceased. 

3 2–4 2 2–3 

In the past three 
hours, It felt 
unreal that he/she 
is dead. 

4 3–4 4 3–4 

In the past three 
hours, I avoided 
places, objects, or 
thoughts that 
reminded me that 
he/she is dead. 

4 2–4 4 2–4 

In the past three 
hours, I 
experienced 
intense emotional 
pain, sadness, or 
pangs of grief 

3 2–4 4 3–4 

In the past three 
hours, I felt 
bitterness or 
anger related to 
his/her death. 

4 3–4 4 4–4 

In the past three 
hours, It was 
difficult for me to 
do something (e. 
g., studying, 
working, social 
activities, sports, 
hobbies). 

3 2–3 3 2–4 

In the past three 
hours, I felt 
emotionally 
numb. 

4 3–4 4 3–4 

In the past three 
hours, I felt that 
life is unfulfilling 
or meaningless 
without him/her. 

4 3–4 3 3–4 

In the past three 
hours, I felt alone 
or detached from 
other individuals. 

4 2–4 4 2–4  

Table 3 
Characteristics of bereaved people (N = 80).  

Gender, N (%)  

Male 18 (23) 
Female 62 (78) 
Other 0 (0) 

Age in years, M (SD) 41.51 (16.96) 
Country of birth, N (%)  

Germany 46 (58) 
The Netherlands 32 (40) 
Other 2 (2) 

Level of education, N (%)  
Lower than college/university 32 (40) 
College/university 48 (60) 

Cause of death, N (%)  
Natural cause (e.g., illness) 65 (81) 
Suicide 6 (8) 
Accident 1 (1) 
Homicide 1 (1) 
Other 7 (9) 

Unexpectedness of the death, M (SD) 3.30 (1.60) 
Deceased relative is my…, N (%)  

Parent 37 (46) 
Grandparent 16 (20) 
Partner/spouse 10 (13) 
Sibling 4 (5) 
Friend 2 (3) 
Child 1 (1) 
Grandchild 1 (1) 
Other 9 (11) 

Time since loss in months, M (SD) 67.78 (90.40) 
Received professional grief support, N (%) 26 (33) 
Currently receiving professional grief support, N (%) 7 (9) 

Note. M = mean, SD = standard deviation. 
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who completed both interviews. On average the PGD levels were higher 
(d = 0.79) at T1 (M = 19.15, SD = 7.06) compared with T2 (M = 15.89, 
SD = 0.42). This difference was found to be significant (t = 6.86 (df =
74), p < .001). 

3.7. Feasibility of assessing PGD symptoms in daily life using ESM 

In terms of absolute compliance rates, we found that on average 
39.88 (SD = 17.37) measurements were completed. This means that on 
average 57% of measurements were completed. Due to two technical 
errors — i.e., (1) during one weekend, in the 3 months data-collection 
phase, participants did not receive notifications on their phone and 
(2) some participants received <5 measurements on day 14 of the ESM- 
phase — some measurements were not sent to participants. When 
adjusting for this, the weighted compliance rate was 60%. 

In terms of retention rate, 52 people (65.0%) completed at least 50% 
of the measurements. At T2, 7 out of 75 people who completed T2 re-
ported they terminated their participation in the ESM-phase early; only 

1 of them completed >50% of the measurements. Thus, in total 29 
people (36%) were considered dropouts. 

Differences between people who did and did not dropout from the 
study were examined in terms of background and loss-related charac-
teristics and PGD levels at T1. None of these variables were significantly 
related to the likelihood of dropping out of the study (see Supplemental 
Materials Table 2). 

3.8. Reasons for dropout from the perspectives of bereaved people 

At T2, seven participants answered ‘yes’ on the question to indicate 
whether they stopped answering the questions in the app prematurely. 
Based on their answers about why they had decided to stop answering 
questions in the app two categories emerged, namely 1) answering the 
questions was experienced as too repetitive (n = 5) and 2) they expe-
rienced technical issues (n = 2). 

When we asked these seven participants about suggestions to prevent 
dropouts in future research, five categories emerged when analyzing 
their responses, namely 1) adjust the questions based on the provided 
answers (n = 2), 2) reduce the number of measurement occasions per 
day (n = 2), 3) make the questions less repetitive by changing the 
content or the order of the items daily (n = 1), 4) add questions that 
measure normal grief in addition to the PGD symptoms (n = 1), and 5) 
make sure the app-notifications are turned on (n = 1). 

4. Discussion 

The aim of this study was to examine to what extent assessing PGD 
symptoms in daily life of bereaved people is acceptable and feasible. In 
doing so, we analyzed interview-data collected among five ESM and 
grief experts and 5600 datapoints by 80 bereaved people collected via 
ESM. In addition, before and after the ESM-phase interview-based 
assessment of PGD symptoms took place. This is to our knowledge the 
largest ESM study among bereaved people. Moreover, this is also the 
first study examining PGD symptoms in daily life. 

We started with developing ESM items to assess PGD symptoms, as 
defined in DSM-5-TR [1], using items from an existing self-report mea-
sure, the TGI-SR+ [14]. The TGI-SR+ assesses PGD levels as experienced 
in the past month. We adapted this time-frame in the ESM-items by 
referring to the past 3 h. Based on cognitive interviews with five ESM 
and/or grief experts, small adjustment to the wording of the items were 
made. Overall, the experts rated the ESM-items as accurate in terms of 
measuring the corresponding PGD symptom. The experts also indicated 
that they generally think that the proposed items are suitable for use in 
ESM-research. These findings offer first support for face- and content- 
validity of the ESM-items assessing PGD symptoms in daily life. 

In the second part of this study, we compared scores on moment-to- 
moment recall (based on aggregated ESM-responses over the two-week 
ESM period) and retrospective recall of interview-based PGD symptoms 
referring to the past two weeks assessed after the ESM-phase. The 
comparisons showed that for four out of 11 symptoms the average 
severity levels of aggregated moment-to-moment recall were signifi-
cantly lower than for retrospectively recalling over the same time 
period. No significant differences were found for the other PGD symp-
toms. This aligns with depression research, indicating that retrospective 
recall of symptoms is prone to bias [3]. Our findings offer tentatively 
support that moment-to-moment assessment of PGD symptoms mini-
mizes the risk of recall bias, which may result in more accurate assess-
ment of PGD symptomatology. 

More specifically, large differences were found for the PGD symp-
toms “yearning for the deceased” and “preoccupation with thoughts or 
memories of the deceased”. Small differences were found for marked 
sense of disbelief about the death and intense loneliness after loss. 
Yearning for, and being preoccupied with, the deceased form the first 
symptom cluster in DSM-5-TR PGD (i.e., one of them should be present 
according to the diagnostic scoring rule) and are often considered the 

Table 4 
Moment-to-moment versus retrospective recall of PGD symptoms (N = 54).  

DSM-5-TR PGD symptom Moment to 
moment 
recall 

Retrospective 
recall 

t-test  

M SD M SD  

Intense yearning/longing for the 
deceased person. 

0.56 0.96 1.61 1.51 t = − 7.63 
(53), p <
.001 

Preoccupation with thoughts or 
memories of the deceased 
person (in children and 
adolescents, preoccupation may 
focus on the circumstances of 
the death). 

0.59 0.84 1.64 1.55 t = − 6.67 
(53), p <
.001 

Identity disruption since the death 
(e.g., feeling as though part of 
oneself has died) since the 
death. 

0.38 0.95 0.42 1.07 t = − 0.37 
(53), p =
.712 

Marked sense of disbelief about 
the death. 

0.47 0.82 0.97 1.43 t = − 3.13 
(53), p =
.003 

Avoidance of reminders that the 
person is dead. 

0.31 0.63 0.33 1.00 t = − 0.23 
(53), p =
.819 

Intense emotional pain (e.g., 
sorrow) related to the deatha 

0.84 1.17 0.92 1.41 t = − 0.69 
(53), p =
.494 

Intense emotional pain (e.g. anger, 
bitterness) related to the deatha 

0.34 0.72 0.39 0.84 t = − 0.52 
(53), p =
.603 

Difficulty reintegrating into one’s 
relationships and activities after 
the death (e.g., problems 
engaging with friends, pursuing 
interests, or planning for the 
future). 

0.38 0.91 0.28 0.88 t = 0.93 
(53), p =
.358 

Emotional numbness (absence or 
marked reduction of emotional 
experience) as a result of the 
death. 

0.33 0.78 0.31 0.89 t = 0.21 
(53), p =
.835 

Feeling that life is meaningless as a 
result of the death. 

0.38 1.00 0.31 1.10 t = − 0.11 
(53), p =
.914 

Intense loneliness as a result of the 
death. 

0.42 1.00 0.75 1.29 t = − 2.04 
(53), p =
.047 

Note. DSM-5-TR = text-revised fifth edition of the Diagnostic and Statistical 
Manual of Mental Disorders; PGD = prolonged grief disorder. aIn DSM-5-TR this 
symptom is formulated as follows “Intense emotional pain (e.g. anger, bitter-
ness, sorrow) related to the death.” Following prior research [14], we assessed 
this symptom with two items; the first item focuses on sadness, the second item 
focuses on anger. 
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hallmark symptoms of disordered grief [18,23,25]. Moreover, these 
symptoms are also the most commonly reported symptoms in bereaved 
people; for instance, people reported higher item means for these 
symptoms compared to other symptoms [5]. Based on latent class ana-
lyses [4,10,16] and item response theory [12,23], it is often shown that 
these symptoms do not distinguish well between people with or without 
PGD. In the present study, we showed, for the first time, that these two 
symptoms seem biased when assessed retrospectively, because people 
tend to overestimate the severity of these symptoms. 

One possible reason for overestimating the severity of these two 
symptoms, when assessed retrospectively, may have to do with socially 
desirable responding. It is likely that people tend to overestimate the 
extent in which they long for, and think about, the deceased because that 
is more socially accepted than reporting that you do not experience 
these reactions. When asking about these reactions during the past two 
weeks, people may tend to overreport these symptoms compared with 
asking whether this reactions were experienced during the past three 
hours. However, more research is needed to test this assumption. 

Our third main finding was that bereaved people were neutral about 
whether they found completing daily diary measures in the app 
personally beneficial, but they also indicated that it did not raise any 
emotional issues for them. In other words, there is no indication that 
participation in an ESM-study assessing PGD symptoms is harmful for 
participants. This aligns with findings from prior research, indicating 
that participation in ESM-research is safe, feasible, and not too 
burdensome [7,32]. It should be noted that the vast majority of our 
sample did not experience PGD. We found that increases in PGD levels 
were associated with higher positive reactions (i.e., personal benefits), 
but also higher intensity of emotional reactions. Consequently, it is 
plausible that people with PGD would benefit more from participation in 
ESM-research than people without PGD, while they may also find 
participation more emotional. 

One of these benefits of participating in ESM-research might be an 
increase in insights in one’s own grief reactions through self-monitoring. 
Self-monitoring of symptoms has been related to reduced symptom-
atology across various patients groups and settings [29]. Based on the 
comparisons between severity of interview-based PGD levels before and 
after the ESM-phase, we found indications that this might also be the 
case for bereaved people. After completing the two-week ESM-phase 
people reported significantly lower overall interview-based PGD levels 
compared to two weeks earlier. Pending replication of our findings in 
controlled trials, self-monitoring of PGD symptoms using ESM might be 

useful as a first-step treatment to prevent or treat PGD, before referral to 
more specialized treatment is indicated. 

Our last aim was to evaluate the feasibility of assessing PGD symp-
toms in daily life, in terms of (correlates of) compliance and retention 
rates. We found that, on average, 60% of the measures were completed. 
This rate is relatively low compared with the average 79% compliance 
rate found in a meta-analysis by Vachon et al. [27]. Furthermore, two- 
third of the participants in our study completed at least 50% of the 
measurements. This retention rate is also relatively low compared with 
average retention rates of 93% found in prior research [27]. When 
looking at correlates of dropout, we did not find support that back-
ground or loss-relates characteristics were related to an increase risk of 
dropout. While our sample size was relatively low for these group- 
comparisons, which increased type II error rates, it is likely that other 
factors may play a more prominent role in why people discontinue with 
completing daily diary measures. People who terminated early 
mentioned that answering the ESM-items was too repetitive and they 
suggested to personalize the items and/or to reduce the number of 
measurement occasions. Research on personalizing ESM diaries to meet 
the needs of psychiatric non-bereaved patients is underway [6]. In case 
these approaches seem to benefit clinical utility, it would be worthwhile 
to implement them in grief research as well. Moreover, it has been 
shown that higher incentives, higher time intervals between successive 
measurement occasions, and fewer evaluations per day were related to 
higher compliance rates in ESM-research in various patient groups [27]. 
Offering each participant an incentive and reducing the number of 
measurements per day may likely increase compliance and retention 
rates in future ESM studies in bereaved people. 

Several limitations should be taken into account when interpreting 
our findings. The ESM-items assessing PGD symptoms were evaluated in 
cognitive interviews with five experts, of which only one worked as a 
grief therapist. Including more clinicians might have provided a more 
well-rounded picture of the quality of these ESM-items. While our 
sample size of 80 participants is relatively high for an ESM-study (e.g., 
19 participants is the median sample size found in prior ESM-studies 
[28]), it was relatively low for the group-comparisons in this partic-
ular study. This may have led to a loss in power to detect group differ-
ences. Furthermore, when examining possible reactivity effects, we were 
not able to compare the responses with a control group. We therefore 
cannot rule out that changes in PGD levels might have occurred because 
of the passage of time. Lastly, our sample included only one person who 
lost a child and most people experienced a natural loss. On average, the 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

I gained insight about my experiences through participating in daily diary

measures in the app

I gained something positive from participating in daily diary measures in

the app

I found participating in daily diary measures in the app beneficial to me.

I found participating in daily diary measures in the app personally

meaningful.

Participating in daily diary measures in the app raised emotional issues for

me that I had not expected.

I experienced intense emotions during participating in daily diary measures

in the app

I was emotional during participating in daily diary measures in the app

Participating in daily diary measures in the app made me think about things

I didn't want to think about.

strongly disagree disagree neutral agree strongly agree

Fig. 1. Extent of agreement with reactions to participating in the daily diary measures in the app (N = 75).  
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loss occurred 5.5 years earlier and very few people met PGD DSM-5-TR 
criteria. Our results may therefore not generalize to people who (i) lost 
their child, (ii) lost a loved one due to traumatic circumstances, expe-
rienced a relatively recent loss, or (iii) experience PGD. 

In conclusion, this study resulted in the development of ESM-items to 
assess PGD symptoms in daily life of bereaved people that were deemed 
suitable by experts. Moment-to-moment assessment of PGD symptom 
may result in lower symptomatology compared with retrospective 
recalling of symptoms. However, compliance and retention was chal-
lenging. Moreover, according to bereaved people, participating in 
research examining PGD symptoms in daily life using ESM does not seem 
harmful and it might even be used as a therapeutic self-monitoring tool. 
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