
Distinguishing prolonged grief and mental well-being after homicidal loss: a
longitudinal factor analytic study in the context of a criminal trial
Nijborg, L.C.J.; Westerhof, G.J.; Kunst, M.J.J.; Keijser, J. de; Lenferink, L.I.M.

Citation
Nijborg, L. C. J., Westerhof, G. J., Kunst, M. J. J., Keijser, J. de, & Lenferink, L. I. M. (2026).
Distinguishing prolonged grief and mental well-being after homicidal loss: a longitudinal factor
analytic study in the context of a criminal trial. European Journal Of Psychotraumatology, 17(1),
1-14. doi:10.1080/20008066.2026.2713263
 
Version: Publisher's Version
License: Creative Commons CC BY-NC 4.0 license
Downloaded from: https://hdl.handle.net/1887/4309952
 
Note: To cite this publication please use the final published version (if applicable).

https://creativecommons.org/licenses/by-nc/4.0/
https://hdl.handle.net/1887/4309952


European Journal of Psychotraumatology

ISSN: 2000-8066 (Online) Journal homepage: www.tandfonline.com/journals/zept20

Distinguishing prolonged grief and mental well-
being after homicidal loss: a longitudinal factor
analytic study in the context of a criminal trial

Lieke C.J. Nijborg, Gerben J. Westerhof, Maarten J.J. Kunst, Jos de Keijser &
Lonneke I.M. Lenferink

To cite this article: Lieke C.J. Nijborg, Gerben J. Westerhof, Maarten J.J. Kunst, Jos de Keijser
& Lonneke I.M. Lenferink (2026) Distinguishing prolonged grief and mental well-being after
homicidal loss: a longitudinal factor analytic study in the context of a criminal trial, European
Journal of Psychotraumatology, 17:1, 2713263, DOI: 10.1080/20008066.2026.2713263

To link to this article:  https://doi.org/10.1080/20008066.2026.2713263

© 2026 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

View supplementary material 

Published online: 24 Aug 2026.

Submit your article to this journal 

View related articles 

View Crossmark data

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=zept20

https://www.tandfonline.com/journals/zept20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/20008066.2026.2713263
https://doi.org/10.1080/20008066.2026.2713263
https://www.tandfonline.com/doi/suppl/10.1080/20008066.2026.2713263
https://www.tandfonline.com/doi/suppl/10.1080/20008066.2026.2713263
https://www.tandfonline.com/action/authorSubmission?journalCode=zept20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=zept20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/20008066.2026.2713263?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/20008066.2026.2713263?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/20008066.2026.2713263&domain=pdf&date_stamp=24%20Aug%202026
http://crossmark.crossref.org/dialog/?doi=10.1080/20008066.2026.2713263&domain=pdf&date_stamp=24%20Aug%202026
https://www.tandfonline.com/action/journalInformation?journalCode=zept20


BASIC RESEARCH ARTICLE

Distinguishing prolonged grief and mental well-being after homicidal loss: a 
longitudinal factor analytic study in the context of a criminal trial
Lieke C.J. Nijborg a, Gerben J. Westerhof a, Maarten J.J. Kunst b, Jos de Keijser c and 
Lonneke I.M. Lenferink a,c

aDepartment of Psychology, Health, and Technology, Faculty of Behavioural, Management and Social Sciences, University of Twente, 
Enschede, the Netherlands; bInstitute of Criminal Law and Criminology, Faculty of Law, Leiden University, Leiden, the Netherlands; 
cDepartment of Clinical Psychology and Experimental Psychopathology, Faculty of Behavioural and Social Sciences, University of 
Groningen, Groningen, the Netherlands

ABSTRACT
Background: As per the dual-continua model, mental illness and mental well-being are 
related, distinct continua of mental health. Whether this association generalises to bereaved 
people and is stable over time remains uncertain. Moreover, criminal justice system (CJS) 
involvement may pose a risk to the different continua of mental health of bereaved people.
Objectives: We investigated (1) whether the factor structure of prolonged grief disorder (PGD) 
and well-being remains stable over time, and (2) whether aspects of CJS involvement are 
related to latent PGD and well-being levels reported after the criminal trial.
Method: In a sample of MH17-bereaved people (N = 237), we used (longitudinal) confirmatory 
factor analysis to examine the factor structure of PGD and well-being over time. To examine 
whether aspects of CJS involvement are associated with PGD and well-being levels, we 
regressed PGD and well-being levels on aspects of CJS involvement in a structural model.
Results: Regarding the first objective, PGD and well-being were distinct, negatively related, 
constructs among people bereaved by the MH17 plane disaster. This association appears stable 
over time. Regarding the second objective, no aspects of CJS involvement were related to PGD 
and well-being levels reported after the trial, while accounting for levels before the criminal trial.
Conclusions: Mental healthcare professionals may want to assess and treat well-being levels in 
addition to PGD levels, to determine whether targeting well-being in treatment may be a 
fruitful avenue to pursue. Future studies might want to examine which positive psychology 
interventions would work well in conjunction with existing grief therapies for people 
experiencing clinically relevant PGD levels with below-average well-being levels. Also, if 
replicated, the findings indicate that CJS involvement may not significantly affect the mental 
health of bereaved people, raising questions about the generalizability of the framework of 
therapeutic jurisprudence and justice theories to this population.

Distinguiendo el duelo prolongado y el bienestar mental tras una pérdida 
por homicidio: un estudio longitudinal de análisis factorial en el contexto 
de un juicio penal  
Antecedentes: De acuerdo con el modelo de los dos continuos, la enfermedad mental y el 
bienestar mental constituyen dos continuos relacionados, pero distintos, de la salud mental. 
Aún no está claro si esta relación puede generalizarse a las personas en duelo y si se 
mantiene estable a lo largo del tiempo. Además, la participación del sistema de justicia 
penal puede representar un factor de riesgo para los distintos continuos de la salud mental 
en las personas en duelo.
Objetivos: Investigamos (1) si la estructura factorial del trastorno por duelo prolongado (PGD 
por sus siglas en ingles) y del bienestar se mantiene estable a lo largo del tiempo y (2) si 
distintos aspectos de la participación en el sistema de justicia penal se asocian con los 
niveles latentes de PGD y de bienestar reportados tras el juicio penal.
Método: En una muestra de personas en duelo por la catástrofe aérea del vuelo MH17 (N = 
237), utilizamos análisis factorial confirmatorio longitudinal para examinar la estructura 
factorial del PGD y del bienestar a lo largo del tiempo. Para evaluar si distintos aspectos de 
la participación en el sistema de justicia penal se asociaban con los niveles de PGD y de 
bienestar, se realizó una regresión de estos niveles en función de dichos aspectos en un 
modelo estructural.
Resultados: En relación con el primer objetivo, el PGD y el bienestar constituyeron constructos 
distintos, aunque negativamente relacionados, entre las personas en duelo por el desastre 
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HIGHLIGHTS
• Prolonged grief and well- 

being are distinct, negative 
related, constructs. This 
association appears stable 
over time.

• Prolonged grief and well- 
being do not predict each 
other over time.

• Involvement in the 
criminal justice system was 
not associated with mental 
health.
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aéreo del vuelo MH17. Esta asociación pareció mantenerse estable a lo largo del tiempo. En 
cuanto al segundo objetivo, ningún aspecto de la participación en el sistema de justicia 
penal se asoció con los niveles de PGD ni de bienestar reportados tras el juicio penal, tras 
controlar los niveles previos al juicio.
Conclusiones: Los profesionales de la salud mental podrían considerar evaluar y abordar los 
niveles de bienestar, además de los niveles de trastorno por PGD, con el fin de determinar si 
incorporar el bienestar como objetivo terapéutico constituye una estrategia prometedora. 
Estudios futuros podrían examinar qué intervenciones de psicología positiva funcionan 
mejor en combinación con las terapias de duelo existentes para personas que presentan 
niveles clínicamente relevantes de PGD y niveles de bienestar inferiores al promedio.

Asimismo, si estos hallazgos se replican, sugieren que la participación en el sistema de 
justicia penal podría no afectar significativamente la salud mental de las personas en duelo, 
lo que plantea interrogantes sobre la generalización del marco de la jurisprudencia 
terapéutica y de las teorías de la justicia a esta población.

1. Introduction

The death of a loved one due to a natural cause (e.g. 
illness) results in the development of prolonged grief 
disorder (PGD) for around 3–5% of bereaved people 
(Rosner et al., 2021; Treml et al., 2022, 2024). After 
unexpected death, such as death by violence, the risk 
of developing PGD is around four times higher (Doer
ing et al., 2022). According to the Diagnostic and Stat
istical Manual of Mental Disorders 5 Text-Revision 
(DSM-5-TR), PGD is marked by a preoccupation 
with thoughts about, or intense yearning for, the 
deceased (American Psychiatric Association [APA], 
2022). PGD is diagnosable 12 months after the loss 
when a group of selected symptoms is experienced 
nearly every day for at least a month and hampers 
everyday living (APA, 2022). From this point on, ‘dis
turbed grief’ is used when referring to any conceptual
isation of PGD, while ‘PGD’ is used when referring 
specifically to the diagnostic criteria set described in 
the DSM-5-TR.

In earlier work on mental health, it was assumed 
that mental illness, such as disturbed grief, and mental 
well-being (hereafter: well-being) are inversely related. 
Well-being comprises three components (Keyes, 
2002). Firstly, emotional well-being, which concerns 
whether one experiences positive emotions on the 
short- and long-term (Keyes, 2002; Keyes et al., 
2008). Secondly, psychological well-being, which 
refers to living up to one’s true potential (Ryff, 1989, 
2014; Waterman, 1993). Thirdly, social well-being, 
which indicates how well one performs in society 
(e.g. social integration) (Keyes, 1998; Keyes et al., 
2008). Substantial empirical support was found for 
the division of well-being into these three components 
across various clinical and general populations 
(Iasiello et al., 2022).

The dual-continua model of mental health (here
after: dual-continua model) posits that mental illness 
and well-being are related, yet distinguishable conti
nua of mental health (Westerhof & Keyes, 2010). A 
scoping review including mostly cross-sectional 

studies using confirmatory factor analysis (CFA) 
indeed showed that well-being and mental illness are 
related, yet separate continua (Iasiello et al., 2020). 
Yet, it remains to be tested whether the dual-continua 
model is generalisable to bereaved people (i.e. whether 
PGD and well-being levels are distinct, yet related). If 
PGD and well-being are indeed distinct constructs, 
some bereaved people may benefit from an interven
tion targeting well-being, either alone or in combi
nation with a grief-focused intervention.

Three cross-sectional studies have shown that dis
turbed grief and well-being are weakly to strongly con
currently related (Craig et al., 2008; Dababneh et al., 
2024; Villacieros et al., 2014), suggesting that while 
related, these constructs may also be distinct. A fourth 
cross-sectional study has offered further evidence for 
the generalizability of the dual-continua model to 
bereaved people. In their latent class analytic study, 
Reitsma et al. (2024) identified four classes based on 
indicators of PGD and well-being assessed in people 
bereaved during the COVID-19 pandemic. One of 
the four identified classes consisted of people report
ing moderate PGD co-existing with high well-being, 
which is in line with the dual-continua model. Nota
bly, however, latent class analysis is a statistical 
method that groups people (latent classes) based on 
their response patterns (Hagenaars & McCutcheon, 
2002; Lazarsfeld, 1950), while a method such as CFA 
uses these response patterns to group items (latent fac
tors) (Jöreskog, 1969). As the dual-continua model 
refers to latent factors, CFA has been an often-used 
analytical approach to test the dual-continua model 
(Iasiello et al., 2020). However, it remains to be seen 
whether prior findings from factor analytic studies in 
non-bereaved samples generalise to bereaved people. 
Such an analytical approach can also be used to exam
ine whether the factor structure of the dual-continua 
model is stable over time, which is considered a prere
quisite when testing for mean differences of a con
struct over time (Putnick & Bornstein, 2016).

Certain aspects may be considered when examining 
the factor structure of PGD and well-being over time. 
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For example, females, lower educated people, and 
those closely related to the deceased have been 
found to be at an increased risk for disturbed grief 
after violent loss (Heeke et al., 2019; Kokou-Kpolou 
et al., 2020). In the context of violent loss, involvement 
in the criminal justice system (CJS) may also pose a 
risk to the different continua of mental health (da 
Costa et al., 2017). The framework of therapeutic jur
isprudence suggests that legal procedures, such as the 
opportunity to deliver a statement in court, and 
decisions can have detrimental or beneficial psycho
logical outcomes for victims (Wexler & Winick, 
2008). In view of procedural and distributive justice 
theories, the psychological outcomes supposedly relate 
to how victims are treated during criminal 
proceedings, judicial verdicts about defendant guilt 
and sentencing, as well as victim compensation (cf. 
Lind & Tyler, 1988; Thibaut & Walker, 1975; Tyler, 
2000).

The relationship between involvement in legal pro
cedures and decisions and psychopathology has been 
researched in victim populations, showing inconsist
ent findings (see Kunst et al., 2015). Nevertheless, 
these topics remain largely unexplored among 
bereaved victim populations. Examining these topics 
in bereaved victim populations is important, as they 
have been exposed to fatal crimes, unlike other victim 
populations. Researchers have alluded to associations 
between aspects of CJS involvement and disturbed 
grief (e.g. Armour, 2002a; Connolly & Gordon, 2015; 
Englebrecht et al., 2014), yet only two studies empiri
cally tested this potential relationship (Milman et al., 
2018; Nijborg et al., 2024). One found that delivering 
a statement in court was not associated with signifi
cant changes in PGD symptoms (Nijborg et al., 
2024). The second study found that being less satisfied 
with police treatment, but not treatment by other 
agencies (e.g. people from the prosecutor’s office), 
was positively related to disturbed grief (Milman 
et al., 2018). In contrast, involvement in the CJS has 
the potential to instil feelings of validation, support 
(Wemmers, 2013), control, purpose (Armour, 
2002b), and empowerment (Bennett Cattaneo & 
Goodman, 2010), which may be beneficial to well- 
being. Nonetheless, more research is needed to deter
mine whether aspects of CJS involvement are related 
to PGD and well-being levels. This information can 
be used to assess whether the CJS can potentially be 
tailored to prevent unwanted side effects and induce 
positive ones.

1.1. Objectives

Our first objective was to investigate the factor 
structure of PGD and well-being, and its stability 
over time in a sample of people whose loved 
one(s) was/were killed in a plane disaster. 

Investigating the factor structure of a construct 
(e.g. PGD) entails examining how the items used 
to assess the construct group together – i.e. whether 
they reflect a single underlying concept or multiple 
ones. This was examined in four steps. In the first 
step, the fit of a two-factor PGD model was com
pared to the fit of a one-factor model (as proposed 
by the DSM-5-TR; APA, 2022), based on data from 
before and after the trial separately. In the second 
step, the fit of a three-factor well-being model was 
compared to the fit of a one-factor model (as pro
posed by Lamers et al. (2011)), again based on data 
before and after the trial separately. In the third 
step, the fit of a two-factor PGD/well-being model 
(one factor for PGD and a second factor for well- 
being) was compared to the fit of a one-factor 
model, again based on data from before and after 
the trial separately. In the fourth and final step, 
longitudinal measurement invariance (MI) was 
tested for PGD and well-being separately. If longi
tudinal MI holds true, this means that PGD and 
well-being are measured in a similar way across 
time points, with a consistent factor structure and 
comparable measurement properties. The second 
objective was to examine whether aspects of CJS 
involvement are associated with PGD and well- 
being levels. This was examined by regressing latent 
PGD and well-being levels reported after the trial 
on aspects of CJS involvement, while accounting 
for PGD and well-being levels reported before the 
trial, as well as background and loss-related 
characteristics.

1.2. Hypotheses

H1. We did not expect a relevant improvement in fit 
for the two-factor PGD model over the one-factor 
PGD model (Kokou-Kpolou et al., 2022; Lenferink 
et al., 2022, 2023).
H2. We expected the three-factor well-being model to 
fit the data better than the one-factor well-being model 
(see Iasiello et al., 2022).
H3. We expected the two-factor PGD/well-being 
model to fit the data better than the one-factor 
PGD/well-being model (cf. Iasiello et al., 2020).
H4. We expected both constructs – i.e. PGD and well- 
being – to be invariant over time.
H5. We expected that greater satisfaction with treat
ment by CJS professionals and the verdict, to be 
related to lower latent PGD and higher latent well- 
being levels after the trial (cf. Lind & Tyler, 1988; Thi
baut & Walker, 1975; Tyler, 2000).

In addition to the hypotheses above, to what extent the 
remaining aspects of CJS involvement, i.e. whether the 
person delivered a statement, whether monetary com
pensation was received, and the number of statements 
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listened to, relate to latent PGD and latent well-being 
levels after the trial was examined in an exploratory 
manner due to limited research.

2. Methods

2.1. Procedure

Civilian aircraft MH17 had 298 people, including 196 
Dutch people, on board when it was destroyed by a 
missile above Ukraine on 17 July 2014. On 9 March 
2020, a criminal trial was started against four suspects 
who were believed to be involved in the plane disaster 
(Dutch Safety Board, 2015; Ministry of Justice and 
Security, n.d.). On 17 November 2022, all but one 
were sentenced to life in prison (Ministry of Justice 
and Security, n.d.). This study is part of a longitudinal 
survey study, consisting of eight measurement 
occasions, examining the psychosocial consequences 
for those bereaved by the plane disaster (Buiter 
et al., 2022; Lenferink et al., 2017, 2019, 2020; Nijborg 
et al., 2024). The ethics committee of the University of 
Groningen (EC-BSS) approved this study (ID: PSY- 
1920-S-0171). Written informed consent was obtained 
from participants.

Data collection for the first measurement occasion 
took place before the criminal trial (hereafter: pre- 
trial), between 17 February and 9 March 2020. The 
second measurement was started after the criminal 
trial (hereafter: post-trial) on 21 February and lasted 
until 1 June 2023. Respondents were recruited at 
three different time points: at the start of the study, 
at pre-trial and at post-trial (for details see Lenferink 
et al. (2017) and Buiter et al. (2022)).

2.2. Participants

At post-trial, the researchers sent a total of 205 invita
tions to people who had participated in prior measure
ment occasions and provided consent to be contacted 
for future measurement occasions. Six of the 205 for
mer participants participated via paper-and-pencil 
surveys sent via post. Of the 205 people who were 
invited, 159 participated at post-trial (i.e. response 
rate is 78%). Two reminders were sent to participants. 
Those who did not complete the survey two weeks 
after the second reminder were contacted via tele
phone (if possible). If the participant chose to with
draw from the study, they were asked to provide a 
reason. The three most common reasons for non-par
ticipation were: expressing no desire to participate 
(e.g. too busy or not experiencing loss-related distress) 
(N = 7), the participant passing away (N = 4), and it 
being too emotional (N = 4). For 25 participants 
reasons for dropout are unknown. Thirteen new par
ticipants (i.e. did not participate in earlier waves) 
were recruited at post-trial by a lawyer of the MH17 

legal aid team (N = 7), the MH17 Disaster Foundation 
(N = 5), or another participant (N = 1).

The sample consisted of adults, proficient in Dutch 
or English, who have lost loved ones (i.e. partner/ 
spouse, family member, or friend) due to the MH17 
plane disaster. One hundred ninety-nine bereaved 
people participated at pre-trial, 172 at post-trial, and 
134 at both measurement occasions. In total, 237 
people participated at pre- and/or post-trial, and 
were therefore included in the analyses.

2.3. Measures

2.3.1. Traumatic grief inventory self-report plus 
(TGI-SR+)
At pre- and post-trial, the 22-item TGI-SR + was used 
to assess PGD severity according to the DSM-5-TR 
criteria (Lenferink et al., 2022). The instructions 
were adjusted to ensure the bereavement experiences 
relate to the MH17 plane disaster. Participants who 
lost multiple loved ones were instructed to choose 
the loss that was most distressing or most often on 
their mind. If a decision could not be made, the par
ticipant had to choose at random. The items (e.g. ‘In 
the past month, I had intrusive thoughts or images 
related to the person who died’) were rated from 1 
(=  never) to 5 ( =  always) (Lenferink et al., 2022). A 
total PGD score (range: 10–50) was computed at 
pre- and post-trial by summing the scores on items 
1, 3, 6, 9, 10, 11, 18, 19, 21 and the highest score 
specified on items 2 and 8 (Lenferink et al., 2022). A 
total PGD score ≥ 33 signifies probable PGD when 
using the DSM-5-TR criteria (Lenferink et al., 2022). 
The psychometric properties of the TGI-SR + are sat
isfactory (Kokou-Kpolou et al., 2022; Lenferink 
et al., 2022, 2023). Cronbach’s alpha was .93 at pre- 
trial and .92 at post-trial.

2.3.2. Mental health continuum-short form (MHC- 
SF)
At pre- and post-trial, the 14-item MHC-SF was used 
to assess emotional (items: 1–3), social (items: 4–8), 
and psychological well-being (items: 9–14) (Keyes, 
2005, 2009; Keyes et al., 2008; Dutch translation: 
Lamers et al., 2011). Each item (e.g. ‘During the past 
month, how often did you feel happy?’) was rated 
from 0 ( =  never) to 5 ( =  every day) (Keyes, 2009; 
Keyes et al., 2008; Lamers et al., 2011). A total well- 
being score (range: 0–70) was computed by summing 
all items. Also, an average total item score (range: 0–5) 
and average subscale item scores (ranges: 0–5) were 
computed at pre- and post-trial (Franken et al., 
2019). For the average total item score and average 
subscale item scores, a score < 2.6 signifies below-aver
age well-being levels, based on norm scores reported 
in the general population (Franken et al., 2019). The 
MHC-SF has good psychometric properties (Iasiello 
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et al., 2022). Cronbach’s alpha for mental well-being 
(i.e. the total well-being score) was .93 at pre-trial 
and .92 at post-trial. Cronbach’s alphas for the sub
scales ranged from .79 to .90.

2.3.3. Satisfaction with treatment by CJS 
professionals
The degree of satisfaction with treatment by CJS pro
fessionals was determined at post-trial using four self- 
developed items. These items were used to rate satis
faction with: (1) the Netherlands Public Prosecution 
Service, (2) the criminal trial, (3) the judges, and (4) 
the defence team. Each item was rated from 1 ( =  
very dissatisfied) to 10 ( =  very satisfied). A total 
score (range: 4–40) was calculated by summing the 
scores. Cronbach’s alpha was .68.

2.3.4. Satisfaction with verdict
At post-trial, the participants indicated how satisfied 
they were with the verdict (i.e. a life sentence for 
three defendants and the acquittal of one defendant) 
on a scale from 1 ( =  very dissatisfied) to 10 ( =  
very satisfied).

2.3.5. Statement delivery
Data regarding whether or not the participant deliv
ered an oral or a written statement were collected in 
another measurement occasion of the overarching 
longitudinal study that took place after the partici
pants had the opportunity to deliver a statement 
during the court hearings (hereafter: post-statement) 
(for details see Nijborg et al. (2024)). Answer options 
were: 1 = yes, I created a written statement, 2 = yes, I 
delivered an oral statement, 3 = no, a loved one created 
a written statement, 4 = no, a loved one delivered an 
oral statement, or 5 = no, nor I nor my loved ones 
delivered a statement, neither written or orally. Nota
bly, according to Dutch criminal law, only relatives of 
the deceased can deliver a statement during the court 
hearings. However, not everyone was given the oppor
tunity, e.g. due to only three people being allowed to 
speak per victim. In our sample, 15 people indicated 
not having had the opportunity to deliver a statement.

2.3.6. Receipt of monetary compensation
At post-trial, the participants were asked ‘Did you 
receive compensation for your damages?’. Answer 
options were: 0 = no, 1 = yes, I received compensation 
for the pain and suffering I experienced due to the loss 
of my loved one(s), 2 = yes, I received compensation 
for the material damages that I sustained as a result 
from the plane disaster, 3 = yes, I received compen
sation for both the pain and suffering I experienced 
and the material damages I sustained. Partners, 
parents, and children of the deceased could apply for 
compensation, as well as cohabiting siblings, grand
parents, grandchildren, uncles, aunts, nieces, nephews, 

and in-laws of the deceased (Rechtbank Den Haag, 
2022).

2.3.7. Passive involvement
At post-statement, participants indicated the number 
of statements they listened to (online or while being 
physically present) about the MH17 plane disaster. 
Answer options were: 1 = none, 2 = 1–10, 3 = 11–20, 
4 = 21–40, 5 = 41–60, 6 = 61–80, 7 = 81 or more. 
Their answer was used as an indicator of the degree 
in which the participant followed the course of the 
criminal trial.

2.3.8. Background and loss-related 
characteristics
We included biological sex (1 = male, 2 = female), level 
of education (1 = primary school, 2 = secondary 
school, 3 = secondary vocational education, 4 = uni
versity (of applied sciences)), and (closest) relation
ship to the deceased (1 = child, 2 = partner/spouse, 3  
= parent, 4 = sibling, 5 = other) in the analyses as cov
ariates, as these have been found to be related to PGD 
levels (Heeke et al., 2019; Kokou-Kpolou et al., 2020) 
and may also relate to well-being levels after loss 
(e.g. Lamers et al., 2012; Westerhof, 2013). For the par
ticipants who lost multiple people, closest relationship 
to the deceased was determined, ordered from child, 
partner/spouse, parent, sibling to other.

2.4. Data analysis

Less than 5% of the data were missing per wave. Based 
on skewness (< 3) and kurtosis (< 10) values of the 
items, the data were normally distributed (Kline, 
2016). Thus, full information maximum likelihood 
estimation was used. Multiple imputation was used 
for missing data on the predictors and covariates. 
Specifically, 100 imputed datasets were generated. 
The predictors and covariates were tested for multicol
linearity prior to running the analyses. Pairwise corre
lations among predictors were generally low (when 
significant) and variance inflation factors were within 
acceptable limits, suggesting no concern for multicol
linearity. Consequently, all predictors and covariates 
were included in the analysis.

Specific guidelines were followed to select the best 
fitting model (Kline, 2016). Comparative Fit Index 
(CFI) and Tucker Lewis Index (TLI) estimates > 0.90 
suggest acceptable model fit and > 0.95 excellent 
model fit. Moreover, root-mean-square error of 
approximation (RMSEA) and standardised root- 
mean-square residual (SRMR) estimates between 
0.05 and 0.10 suggest acceptable fit, and < 0.05 excel
lent fit. Lower Akaike, Bayesian, and Sample-Size 
adjusted Bayesian Information Criteria (AIC, BIC, 
and SS-BIC) estimates suggest superior fit. Models 
were statistically compared using chi-squared 
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difference tests, with a p-value < .05 providing support 
for a better fit (Muthén & Muthén, 2021). We con
sidered CFI estimates that differ ≤ 0.02 when compar
ing a more constrained model with a less constrained 
model as support for demonstrating MI for the more 
constrained model (Putnick & Bornstein, 2016; van 
de Schoot et al., 2012). Note, in terms of model parsi
mony, no additional modifications were made beyond 
those specified below (e.g. correlated errors or cross- 
loadings) to improve model fit.

We tested whether longitudinal MI holds true for 
the factor structure of PGD and well-being, by con
ducting CFAs (Jöreskog, 1969). This was explored in 
four steps using Mplus (Version 8.0; Muthén & 
Muthén, 1998–2017). In the first step, two sets of 
CFAs were conducted to assess the factor structure 
of PGD at pre- and post-trial. Based on prior research 
(Kokou-Kpolou et al., 2022; Lenferink et al., 2022, 
2023), the statistical fit of a two-factor PGD model 
was compared to the fit of a one-factor model. We 
did not expect a relevant improvement in fit for the 
two-factor PGD model over the one-factor model 
(Kokou-Kpolou et al., 2022; Lenferink et al., 2022, 
2023). In the one-factor PGD model, all indicators 
of PGD load on one construct (i.e. PGD). In the 
two-factor PGD model, indicators of PGD load on 
two separate, but related factors (i.e. separation dis
tress on factor one and accessory symptoms on factor 
two). Specifically, in this model the two items relating 
to persistent yearning and preoccupation with 
thoughts load on ‘separation distress’ and the remain
ing items load on ‘accessory items’. These latent fac
tors were allowed to correlate.

In the second step, two more sets of CFAs were per
formed to evaluate the factor structure of well-being at 
pre- and post-trial. Based on prior research (see 
Iasiello et al., 2022), the statistical fit of a three-factor 
well-being model was compared to the fit of a one-fac
tor model. We expected the three-factor well-being 
model to fit the data better than the one-factor 
model (see Iasiello et al., 2022). In the one-factor 
well-being model, all indicators of well-being load 
on one construct (i.e. well-being). In the three-factor 
well-being model, indicators of well-being load on 
three separate, yet related factors (i.e. emotional, 
social, and psychological well-being). Specifically, 
three items pertaining to positive affect and life satis
faction load on ‘emotional well-being’. Five items per
taining to social contribution, social integration, social 
actualisation, social acceptance, and social coherence 
load on ‘social well-being’. Six items pertaining to 
self-acceptance, environmental mastery, positive 
relations with others, personal growth, autonomy, 
and purpose in life load on ‘psychological well- 
being’. These latent factors were allowed to correlate. 
The three well-being indicators with the highest factor 
loading on average were included in the subsequent 

set of CFAs. To specify, if we found evidence for the 
one-factor well-being model, we included the three 
items with, on average, the highest factor loading over
all. If we found evidence for the three-factor well- 
being model, we included the item with the highest 
factor loading on average of each subscale to represent 
the underlying factors (i.e. emotional, social, and 
psychological well-being). This decision was made to 
maintain a more parsimonious model, considering 
the complexity of the models relative to the available 
sample size (pre-trial: N = 199, post-trial: N = 172, 
total sample: N = 237) (Kline, 2016).

In the third step, two sets of CFAs were performed 
to examine the factor structure of all PGD indicators 
and the three chosen well-being indicators at pre- 
trial and post-trial. Based on prior research (cf. Iasiello 
et al., 2020), the statistical fit of a two-factor PGD/ 
well-being model was compared to the fit of a one-fac
tor model. We expected the two-factor PGD/well- 
being model to fit the data better than the one-factor 
model (cf. Iasiello et al., 2020). In the one-factor 
PGD/well-being model, all PGD indicators and the 
three chosen well-being indicators load on one con
struct. In the two-factor model, all PGD indicators 
and the three chosen well-being indicators load on 
separate, but related constructs (i.e. PGD and well- 
being, respectively). In this model, the latent factors 
were allowed to correlate. If the same number of fac
tors were identified at pre- and post-trial, we con
cluded that configural invariance was demonstrated 
for the PGD/well-being model (van de Schoot et al., 
2012).

In the fourth and final step, longitudinal MI of PGD 
and well-being was tested separately, also by perform
ing CFAs. Notably, all well-being indicators were 
included in the longitudinal CFAs. If configural invar
iance holds true, we assessed whether the pattern of 
factor loadings was similar before and after the trial 
(i.e. metric invariance; van de Schoot et al., 2012). If 
metric invariance also holds true, it was established 
whether the patterns of factor loadings and intercepts 
were similar before and after the trial (i.e. scalar invar
iance; van de Schoot et al., 2012). We expected both 
constructs – i.e. PGD and well-being – to be invariant 
over time. Note, all models converged without esti
mation problems. Therefore, differences in model fit 
are attributed to variation in model specification 
instead of estimation instability.

Lastly, we examined to what extent aspects of CJS 
involvement are associated with post-trial latent 
PGD and well-being levels by regressing post-trial 
latent PGD and well-being levels on all examined 
aspects of CJS involvement, as well as background 
and loss-related characteristics, using structural 
equation modelling. Here as well, post-trial latent 
well-being levels were modelled using only three indi
cators (the indicator with, on average, the highest 
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factor loading on each subscale). This was done while 
taking pre-trial total scores of PGD and well-being 
into account. Due to our relatively small sample, 
post-trial latent well-being levels were modelled 
using three well-being indicators, and pre-trial PGD 
and well-being total scores were used instead of latent 
variables, as including all indicators at each time point 
was not feasible. This decision was made to maintain a 
more parsimonious model, considering the complex
ity of the models relative to the available sample size 
(Kline, 2016). Given the additional complexity of the 
model relative to the available sample size, as well as 
the amount of missing data on several predictors 
and covariates, parameter estimates should be inter
preted with appropriate caution as they may be 
unstable and sample-dependent.

The following aspects of CJS involvement (i.e. pre
dictors), and background and loss-related variables 
(i.e. covariates) were included in the structural 
model: satisfaction with treatment by CJS pro
fessionals and the verdict (two continuous variables 
with higher values representing more satisfaction), 
statement delivery (0 = no, 1 = yes), receipt of monet
ary compensation (0 = no, 1 = yes), passive involve
ment (a continuous variable with higher values 
indicating a higher degree in which the participant fol
lowed the course of the criminal trial), biological sex 
(recoded as: 0 = male, 1 = female), level of education 
(0 = other, 1 = university (of applied sciences)), and 
(closest) relationship to the deceased (0 = other, 1 =  
child or spouse/partner). Data were dichotomised to 
prevent computational difficulties due to the limited 
sample size. Notably, participants assigned to the 
non-statement delivery group include participants 
who did not or could not deliver a statement in 
court. Participants assigned to the non-receipt of 
monetary compensation group include participants 
who did not or could not file a claim for compen
sation, and participants who filed a claim but reported 
that they did not receive compensation. We expected 
that greater satisfaction with treatment by CJS pro
fessionals and the verdict, to be related to lower latent 
PGD and higher latent well-being levels after the trial 
(cf. Lind & Tyler, 1988; Thibaut & Walker, 1975; 
Tyler, 2000). In addition, to what extent the remaining 
aspects of CJS involvement, i.e. whether the person 
delivered a statement, whether monetary compen
sation was received, and the number of statements lis
tened to, relate to latent PGD and latent well-being 
levels after the trial was examined in an exploratory 
manner due to limited research.

2.5. Open science practices

The analytic plan was pre-registered on the Open 
Science Framework (ID number = fr4xb). The pseudo
nymized dataset, data dictionary, and Mplus output 

Table 1. Sample characteristics (N = 237).
Aspects of CJS involvement, and background 
and loss-related characteristics

Pre-trial 
(N = 199)

Post-trial 
(N = 172)

Biological sex (N = 237), N (%)
Male 74 (37) 62 (36)
Female 125 (63) 110 (64)

Country of birth (N = 237), N (%)
The Netherlands 152 (76) 140 (81)
Malaysia 16 (8) 7 (4)
Australia 10 (5) 9 (5)
Other 21 (11) 16 (9)

Age at the time of the disaster (N = 237), M (SD) 48.0 (15.8) 48.4 (15.2)
Level of education (N = 237), N (%)

University (of applied sciences) 136 (68) 123 (72)
Secondary vocational education 26 (13) 18 (11)
Secondary school 37 (19) 30 (17)
Primary school 0 (0) 1 (<1)

Number of losses (N = 237), N (%)
One 82 (41) 62 (36)
Two 60 (30) 57 (33)
Three 23 (12) 23 (13)
Four 30 (15) 26 (15)
Five 3 (2) 3 (2)
Six 1 (<1) 1 (<1)

Deceased relative is my … a (N = 236), N (%)
Child 55 (28) 45 (26)
Partner/spouse 9 (5) 5 (3)
Parent 24 (12) 22 (13)
Sibling 64 (32) 59 (35)
Other 47 (24) 40 (23)

PGD levels, M (SD) 26.8 (9.5) 23.5 (8.2)
Probable PGD caseness, N (%) 54 (27) 20 (12)

Total well-being levels, M (SD) 37.9 (14.5) 40.6 (13.9)
Below-average well-being, N (%) 84 (44) 65 (39)

High PGD/below-average well-beingb 32 (17) 18 (11)
High PGD/above-average well-being 18 (10) 2 (1)
Low PGD/below-average well-being 51 (27) 47 (28)
Low PGD/above-average well-being 88 (47) 102 (60)
Average well-being levels, M (SD) 2.7 (1.0) 2.9 (1.0)

Emotional well-being 3.0 (1.2) 3.2 (1.2)
Social well-being 2.2 (1.1) 2.4 (1.1)
Psychological well-being 3.0 (1.1) 3.1 (1.1)

Satisfaction with treatment by CJS professionals 
(N = 171), M (SD)

n/a 31.9 (5.4)

Satisfaction with verdict (N = 171), M (SD) n/a 8.0 (2.0)
Statement deliveryc (N = 101), N (%) n/a

Oral statement 24 (28)
Written statement 13 (15)
Oral statement, someone else 15 (17)
Written statement, someone else 5 (6)
Neither themselves nor someone else 29 (34)

Receipt of monetary compensation (N = 169), N 
(%)

n/a

Immaterial compensation 56 (33)
Material compensation 3 (2)
Both 4 (2)
None 106 (63)

Number of statements listened toc (N = 101), N 
(%)

n/a

None 29 (29)
1–10 43 (43)
11–20 8 (8)
21–40 8 (8)
41–60 3 (3)
61–80 2 (2)
81 or more 8 (8)

Note. At pre-trial, the total PGD score for one participant (<1%) and the 
total well-being score for nine (5%) were missing. At post-trial, the 
total well-being score for three participants (2%) was missing. ‘n/a’ is 
used when a variable was not assessed at a specific time point. A maxi
mum of 57% of the data were missing on aspects of CJS involvement. 
CJS = Criminal Justice System; PGD = Prolonged Grief Disorder. 

aOnly the participant’s closest relationship to the deceased was included 
in the analysis in case of multiple deaths, ordered from child, partner/ 
spouse, parent, sibling to other. 

bHigh PGD is defined as PGD symptoms exceeding the cut-off score and 
whether participants were classified as having above- or below-average 
well-being was based on norm scores reported in the general popu
lation. 

cData regarding statement delivery and number of statements listened to 
were collected at post-statement (N = 103).
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files that support the findings of this study are avail
able on the Data Archiving and Networked Services 
(DANS) repository using this link: https://doi.org/10. 
17026/SS/HN5O05. As stated in the pre-registration, 
we intended to examine whether longitudinal MI 
holds true for the factor structure of PGD and well- 
being when evaluated simultaneously by performing 
CFAs. Unfortunately, the models did not converge, 
likely due to the limited sample size. Thus, we first 
examined the factor structure of PGD and well-being 
separately at pre- and post-trial. After this, we exam
ined whether longitudinal MI holds true for the con
structs separately. Moreover, we did not anticipate 
more than 50% missing data on the variables ‘statement 
delivery’ and ‘passive involvement’. Due to this, we con
ducted the same analysis without using imputed data 
(i.e. a sensitivity analysis). However, this model did 
not converge, again likely due to the limited sample 
size. For completeness, we further deviated from the 
originally planned analyses by examining associations 
between predictors and covariates and post-trial latent 
PGD and well-being levels without accounting for 
pre-trial PGD and well-being levels.

3. Results

3.1. Sample characteristics

Sample characteristics are displayed in Table 1. The 
majority of participants was female, born in the Neth
erlands, highly educated, lost multiple loved ones, and 
lost most often (at least) a sibling.

3.2. Factor structure of PGD

Fit indices of the PGD models at pre- and post-trial 
can be found in Table 2. The correlation between 
the PGD total score at pre- and post-trial was strong 
and positive (ρ = .76; p < .001). Note, distinctions 
were made between weak (.10 ≤ r/ρ < .30), moderate 
(.30 ≤ r/ρ < .50), and strong (r/ρ ≥ .50) correlations 
(Cohen, 1988). At pre-trial, the CFI, TLI, and SRMR 
estimates suggested that both PGD models showed 
acceptable fit. Nevertheless, the significant chi-squared 
difference test and lower AIC, BIC, and SS-BIC esti
mates suggested that the two-factor PGD model 
exhibited superior fit when compared to the one-fac
tor PGD model. The correlation between these two 
factors was strong and positive (r = .88; p < .001). At 
post-trial, the CFI, TLI, RMSEA, and SRMR estimates 
suggested that both PGD models showed acceptable 
fit. Nonetheless, the non-significant chi-squared 
difference test and relatively similar AIC, BIC, and 
SS-BIC estimates suggested that adding a second fac
tor to the PGD model did not result in a significant 
improvement in fit. Considering the high correlation 
between the latent factors at pre-trial, the acceptable 

fit of the one-factor PGD model at pre-trial, and the 
preference for the one-factor PGD model at post- 
trial, we chose to retain the one-factor PGD model 
at both time points for reasons of parsimony. This 
aligns with our expectation that the two-factor PGD 
model would not result in a relevant improvement 
in fit over the one-factor model. Thus, the hypothesis 
was retained. The factor loadings of the one-factor 
PGD models are displayed in Supplementary Figure 1.

3.3. Factor structure of well-being

Fit indices of the well-being models at pre- and post- 
trial can be found in Table 2. The correlation between 
the well-being total score at pre- and post-trial was 
strong and positive (ρ = .77; p < .001). At both pre- 
and post-trial, the one-factor well-being model did 
not show acceptable fit, as evidenced by the CFI, 
TLI, and RMSEA estimates. At both time points, the 
three-factor well-being model exhibited superior fit 
when compared to the one-factor well-being model. 
This was demonstrated by the significant chi-squared 
difference tests, estimates of CFI, RMSEA, and SRMR 
suggesting acceptable fit, as well as lower AIC, BIC, 
and SS-BIC estimates. The factors correlated strongly 
and positively at both pre- (rs ranging from .74 to .89; 
all ps < .001) and post-trial (rs ranging from .77 to .85; 
p < .001). Consequently, the three-factor well-being 
model was retained at both time points. This aligns 
with our expectation that the three-factor well-being 
model would fit the data better than the one-factor 
model. Thus, the hypothesis was retained. The factor 
loadings of the three-factor well-being models are dis
played in Supplementary Figure 2.

3.4. Factor structure of PGD and well-being

As the three-factor well-being model was found to exhi
bit superior fit over the one-factor well-being model at 
pre- and post-trial, we included the item with the high
est factor loading on average of each subscale to rep
resent the underlying factors. The chosen indicators 
were item 2 (i.e. ‘Positive affect’ representing emotional 
well-being), item 4 (i.e. ‘Social contribution’ represent
ing social well-being), and item 14 (i.e. ‘Purpose in life’ 
representing psychological well-being).

Fit indices of the PGD/well-being models at pre- and 
post-trial can be found in Table 2. At both pre- and post- 
trial, the CFI, TLI, and RMSEA estimates indicated that 
the one-factor PGD/well-being model did not show 
acceptable fit. At both time points, the two-factor 
PGD/well-being model exhibited superior fit when 
compared to the one-factor model. This was demon
strated by the significant chi-squared difference tests, 
estimates of CFI, TLI, RMSEA, and SRMR suggesting 
acceptable fit, as well as lower AIC, BIC, and SS-BIC esti
mates. The correlation between the factors was 
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moderate and negative at pre-trial (r = –.48; p < .001), 
and strong and negative at post-trial (r = –.63; p  
< .001). As the two-factor PGD/well-being model exhib
ited superior fit when compared to the one-factor model 
at both pre- and post-trial, this model was retained. 
Based on the findings, it was concluded that configural 
invariance holds true for the two-factor PGD/well- 
being model. This aligns with our expectation that the 
two-factor PGD/well-being model would fit the data 
better than the one-factor model. Thus, the hypothesis 
was retained. Figure 1 displays the factor loadings of 
the two-factor PGD/well-being models.

3.5. Longitudinal measurement invariance of 
the one-factor PGD model and three-factor 
well-being model

The results of the longitudinal CFAs showed that the 
one-factor PGD model and the three-factor well- 

being model demonstrated configural, metric, and sca
lar invariance over time (i.e. ΔCFI ≤ 0.02). This aligns 
with our expectation that both constructs – i.e. PGD 
and well-being – are invariant over time. Thus, the 
hypothesis was retained. The results can be found in 
Table 2.

3.6. Predictors and covariates of post-trial 
latent PGD levels and post-trial latent well- 
being levels

Pre-trial PGD levels predicted post-trial latent PGD 
levels, but not post-trial latent well-being levels, 
while taking all possible predictors and covariates 
into account (see Table 3). Specifically, higher pre- 
trial PGD levels were associated with higher post- 
trial latent PGD levels. Moreover, pre-trial well- 
being levels predicted post-trial latent well-being 
levels, but not post-trial latent PGD levels, while 

Table 2. Fit indices of PGD and well-being models (N = 237).
Model χ2 (df) df Δχ2 CFI TLI RMSEA (90% CI) SRMR AIC BIC SS-BIC

PGD at pre-trial (N = 199)
One-factor 116.93*** 35 .933 .914 .108 (.087−.130) .043 5318.35 5417.15 5322.11
Two-factor 105.34*** 34 11.60*** .942 .923 .103 (.081−.125) .040 5308.76 5410.85 5312.64

PGD at post-trial (N = 172)
One-factor 84.23*** 35 .949 .934 .090 (.066−.115) .042 4269.44 4363.86 4268.87
Two-factor 80.73*** 34 3.49 .951 .935 .089 (.064−.115) .041 4267.95 4365.52 4267.36

Well-being at pre-trial (N = 191a)
One-factor 339.66*** 77 .835 .805 .134 (.119−.148) .067 8197.21 8333.81 8200.77
Three-factor 209.92*** 74 129.74*** .915 .895 .098 (.083−.114) .054 8073.47 8219.82 8077.28

Well-being at post-trial (N = 170b)
One-factor 273.30*** 77 .845 .817 .122 (.107−.138) .065 7308.64 7440.35 7307.36
Three-factor 179.32*** 74 93.98*** .917 .898 .091 (.075−.109) .053 7220.66 7361.77 7219.29

PGD/well-being models at pre-trial (N = 199)
One-factor 307.97*** 65 .836 .803 .137 (.122−.153) .087 7288.82 7417.25 7293.70
Two-factor 161.62*** 64 146.35*** .934 .920 .088 (.071−.104) .056 7144.47 7276.20 7149.48

PGD/well-being models at post-trial (N = 172)
One-factor 255.27*** 65 .845 .814 .130 (.114−.147) .081 5956.36 6079.11 5955.62
Two-factor 157.28*** 64 97.98*** .924 .907 .092 (.074−.110) .058 5860.38 5986.28 5859.62

Measurement invariance one-factor PGD model (N = 237)
Configural 308.28*** 159 .941
Metric 311.48*** 168 3.19 .943
Scalar 324.65*** 177 13.17 .942

Measurement invariance three-factor well-being model (N = 231c)
Configural 594.65*** 321 .915
Metric 603.00*** 332 8.34 .916
Scalar 614.95*** 343 11.95 .916

Note. *** p < .001. PGD = Prolonged Grief Disorder; CFI = Comparative Fit Index; TLI = Tucker Lewis Index; RMSEA = Root Mean Square Error of Approxi
mation; CI = Confidence Interval; SRMR = Standardised Root Mean Square Residual; AIC = Akaike Information Criterion; BIC = Bayesian Information Cri
terion; SS-BIC = Sample-Size adjusted Bayesian Information Criterion. 

aEight participants had missing data on all well-being indicators. 
bTwo participants had missing data on all well-being indicators. 
cSix participants had missing data on all well-being indicators.

Figure 1. Two-factor PGD/well-being model at pre-trial (N = 199) and post-trial (N = 172). Note. Pre-trial factor loadings and cor
relations are on the left and those of post-trial on the right. Latent factors are visualised as ellipses and observed variables 
(measured indicators) are visualised as rectangles. PGD = Prolonged Grief Disorder.
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taking all possible predictors and covariates into 
account. Specifically, higher pre-trial well-being levels 
were associated with higher post-trial latent well-being 
levels. None of the predictors and covariates were pre
dictive of post-trial latent PGD and well-being levels. 
This is contrary to our expectation that greater satis
faction with treatment by CJS professionals and the 
verdict would be related to lower latent PGD and 
higher latent well-being levels after the trial. Thus, 
the hypothesis was rejected. See Supplementary 
Table 1 for associations between predictors and cov
ariates and post-trial latent PGD and well-being levels 
without accounting for pre-trial PGD and well-being 
levels.

4. Discussion

We investigated (1) whether the factor structure of 
PGD (using the DSM-5-TR criteria) and well-being 
remains stable over time, and (2) whether aspects of 
CJS involvement are related to latent PGD and well- 
being levels reported after the criminal trial, while 
accounting for levels reported before the criminal 
trial. To achieve this, we examined data of 237 people 
bereaved by the MH17 plane disaster.

Regarding our first objective, in line with our 
hypotheses and prior research (Iasiello et al., 2022; 
Kokou-Kpolou et al., 2022; Lenferink et al., 2022, 
2023), we found support for the unidimensional struc
ture of PGD and the three-dimensional structure of 
well-being. Moreover, the findings align with our 
hypothesis that both constructs are invariant over 

time. Specifically, we extend prior research by being 
one of the first to show that the found factor structure 
shows longitudinal measurement invariance for PGD 
and well-being, when examined separately (Boelen & 
Lenferink, 2022; Joshanloo, 2020; Lamers et al., 
2012). This means that PGD and well-being are 
measured in a similar way across time points, with a 
consistent factor structure and comparable measure
ment properties. This is crucial in longitudinal 
research to ensure that any changes observed in 
PGD and well-being levels are due to actual changes 
in the constructs being measured and not due to 
changes in how the measures operate. Note, however, 
that although the models converged despite our rela
tively small sample size, replication of the findings in 
larger samples is necessary to draw firmer conclusions.

In line with our hypothesis, the results regarding 
the factor model that combined PGD with well- 
being suggest that PGD and well-being are distinct, 
negatively related, constructs. Examining the factor 
structure of PGD and well-being (represented by 
three indicators) simultaneously in a two-factor 
model showed that the negative relationship found 
between the two constructs is stable over time and 
unlikely to be attributed to measurement error. 
These findings provide tentative evidence for the 
dual-continua model (Keyes, 2005; Westerhof & 
Keyes, 2010) and its generalizability to bereaved 
people (Reitsma et al., 2024). Specifically, as previously 
found (Reitsma et al., 2024), the results show that a 
bereaved person with probable PGD does not necess
arily experience below-average well-being levels and 
vice versa. Notably, however, the conclusions should 
be interpreted with caution and as preliminary, as 
our limited sample did not allow for us to include all 
well-being indicators in the analyses. If replicated in 
future research using all well-being indicators, mental 
healthcare professionals may want to assess and treat 
well-being levels in addition to disturbed grief. 
Bereaved people who report below-average well- 
being levels may benefit from a positive psychology 
intervention targeting well-being, while those who 
experience clinically relevant PGD levels alongside 
below-average well-being levels may benefit from 
such an intervention following a grief-focused inter
vention, if well-being remains low (cf. e.g. Bolier 
et al., 2013). Future studies may want to examine 
which positive psychology interventions would work 
well in conjunction with existing grief therapies (e.g. 
grief-focused cognitive–behavioural therapy).

Regarding our second objective, none of the aspects 
of CJS involvement – i.e. the degree of satisfaction 
with treatment by CJS professionals and the verdict, 
whether a statement was delivered, whether monetary 
compensation was received, and the number of state
ments listened to – were longitudinally related to PGD 
and well-being levels reported after the trial. The 

Table 3. Predictors and covariates of post-trial latent PGD 
levels and post-trial latent well-being levels (N = 172).
Predictors and covariates β 95% CI SE

Post-trial latent PGD
Satisfaction with treatment by CJS 

professionals
−0.01 [−0.18, 0.16] 0.09

Satisfaction with verdict −0.13 [−0.31, 0.05] 0.09
Statement delivery 0.05 [−0.11, 0.20] 0.08
Receipt of monetary 

compensation
0.07 [−0.06, 0.21] 0.07

Passive involvement 0.04 [−0.12, 0.20] 0.08
Biological sex 0.09 [−0.04, 0.22] 0.07
Level of education −0.10 [−0.23, 0.03] 0.07
Relationship to the deceased 0.10 [−0.04, 0.24] 0.07
Pre-trial PGD levels 0.55*** [0.40, 0.69] 0.07
Pre-trial well-being levels −0.07 [−0.22, 0.08] 0.08

Post-trial latent well-being
Satisfaction with treatment by CJS 

professionals
0.08 [−0.12, 0.29] 0.10

Satisfaction with verdict −0.03 [−0.24, 0.19] 0.11
Statement delivery −0.05 [−0.24, 0.15] 0.10
Receipt of monetary 

compensation
−0.03 [−0.19, 0.14] 0.08

Passive involvement 0.07 [−0.13, 0.26] 0.10
Biological sex 0.02 [−0.13, 0.18] 0.08
Level of education −0.03 [−0.18, 0.12] 0.08
Relationship to the deceased −0.01 [−0.17, 0.16] 0.08
Pre-trial PGD levels −0.18 [−0.37, 0.01] 0.10
Pre-trial well-being levels 0.56*** [0.39, 0.73] 0.09

Note. ***p < .001. PGD = Prolonged Grief Disorder; CJS = Criminal Justice 
System; CI = Confidence Interval.
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findings are not in line with our hypothesis and incon
sistent with the framework of therapeutic jurispru
dence and procedural and distributive justice 
theories (cf. Lind & Tyler, 1988; Thibaut & Walker, 
1975; Tyler, 2000; Wexler & Winick, 2008).

The findings regarding aspects of CJS involvement 
have both clinical and theoretical implications. As the 
longitudinal design of the present study allowed us to 
account for prior PGD and well-being levels, our 
results regarding whether aspects of CJS involvement 
relate to the different continua of mental health have 
more rigour than those of previous research that did 
not account for prior levels. Specifically, the findings 
suggest that levels reported prior to the trial are better 
predictors of levels reported after the trial than aspects 
of CJS involvement. If replicated, the findings may 
indicate that for bereaved people CJS involvement 
has neither advantages nor disadvantages in terms of 
mental health. To elaborate, at the group level, no stat
istically reliable association was detected between CJS 
involvement and PGD levels or well-being levels, 
suggesting involvement does not advantage (i.e. 
decrease PGD levels and/or increase well-being levels) 
or disadvantage (i.e. increase PGD levels and/or 
decrease well-being levels) the bereaved. Notably, these 
conclusions are drawn with caution, as our relatively 
small sample may have limited the power to detect poss
ible differences. Moreover, a theoretical implication 
could be that the framework of therapeutic jurispru
dence and procedural and distributive justice theories 
require refinement with regards to criminal proceedings 
involving bereaved people. To elaborate, the theories are 
based on experiences of non-bereaved crime victims 
with various legal procedures and primarily suggest 
effects at the group level. Our findings, however, call 
into question whether the framework and theories gen
eralise to bereaved crime victims. Despite not observing 
effects at the group level, CJS involvement may still have 
an impact on the mental health of some bereaved people 
(see e.g. Kunst et al., 2015).

Several strengths of this study are noteworthy. First, 
all participants were bereaved by the same crime and 
were, therefore, confronted with the same criminal 
trial. As a result, neither aspects of the trial nor crime 
could confound the findings. Second, the longitudinal 
design of the study allowed us to examine the stability 
of the dual-continua model over time. Consequently, 
we are able to make firmer statements about the 
relationship between PGD and well-being, and in a 
broader sense the relationship between both continua 
of mental health (i.e. well-being and mental illness).

Besides having several strengths, the present study 
also has its limitations. Specifically, there are also 
aspects that jeopardise the generalisability of the 
findings to other bereaved samples. To begin with, 
due to our relatively small sample size, not all well- 
being indicators could be included in the analyses. 

Therefore, future studies with larger samples may 
want to examine whether including all well-being 
indicators results in similar findings. Notably, while 
other factors (e.g. comorbid symptoms or potential 
interventions) may influence PGD and well-being 
levels in general, these were beyond the scope of the 
current study. Also, the cause of death and the after
math were the same for all participants, resulting in 
the sample being relatively homogeneous. In a similar 
vein, not only was the event unique, but also its after
math. For example, special measures were taken to 
ensure that MH17-bereaved people received the best 
possible care. The criminal trial also had several 
unique features, such as the fact that it concerned 
298 victims, that more than 100 bereaved people exer
cised their right to speak, and that it involved four 
defendants who were unknown to the bereaved and 
all absent during the trial. Consequently, the findings 
may not generalise to people bereaved by other causes 
or confronted by other criminal trials. Furthermore, 
the findings may also not generalise to all MH17- 
bereaved people due to self-selected sampling. More
over, multiple imputation was used to handle missing 
data on predictors and covariates, with two predictors 
(i.e. statement delivery and passive involvement) hav
ing 57% missing data. Considering the sensitivity 
analysis did not converge, the findings regarding 
these variables should be interpreted with caution. 
Notably, the use of multiple imputation was driven 
by the need to provide insight into possible trial- 
related predictors (e.g. statement delivery and passive 
involvement) that are rarely assessed in bereaved 
samples and were central to this research. Lastly, 
some participants provided answers for statement 
delivery and receipt of monetary compensation that 
were not legally possible within the confines of the 
criminal trial. This pertains to approximately one per
cent of the sample. While unlikely, self-report might 
have slightly biased the findings. Related to this, 
imputing data for the variables statement delivery 
and receipt of monetary compensation may have 
also resulted in combinations that were not legally 
possible, e.g. a friend of the deceased that delivered a 
statement or non-cohabiting siblings that received 
compensation. This pertains to approximately one- 
tenth of the sample, and may have introduced bias. 
Considering the amount of missing data, the findings 
should be considered preliminary. Replication in 
future studies with larger samples is necessary to 
draw firm conclusions about the relationships between 
aspects of CJS involvement and PGD and well-being 
levels.

In conclusion, this is to the best of our knowledge 
the first longitudinal CFA study indicating that mental 
illness is related, yet distinct from mental well-being in 
a sample of bereaved people. Moreover, this is also the 
very first study providing empirical support for the 
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applicability of the dual-continua model of mental 
health after bereavement, by showing that PGD and 
mental well-being are distinct, negatively related con
structs that do not predict each other over time. In 
addition, we found that PGD and well-being levels 
before the trial are better predictors of levels after 
the trial than aspects of CJS involvement. All in all, 
our findings contribute to a better understanding of 
mental health in bereaved people, which is not merely 
characterised by the absence of PGD, but should also 
comprise the presence of mental well-being.
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