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A B S T R A C T   

Prolonged Grief Disorder (PGD) is a newly recognized mental disorder in ICD-11 and DSM-5-TR. Several studies 
using exploratory factor analysis have found a unidimensional structure of the Prolonged Grief-13 (PG-13) 
measure of PGD. The recently published ICD-11 proposal proposes a distinction between two clusters of 
symptoms: Separation distress symptoms and associated cognitive, emotional and behavioral symptoms. The aim 
of the current study is to test competing factor structures of PGD in Danish samples of bereaved. Confirmatory 
factor analysis was used to test competing models of PGD among two samples of in total 1093 adults that 
completed the questionnaires 6 months post loss of either a parent or a partner. Convergent and divergent 
validity was tested via the relationship to depression, anxiety, post-traumatic stress disorder (PTSD) and general 
wellbeing using regression analysis. The Danish version of the PG 13 appeared to be both valid and reliable. A 
two-factor model reflecting the division of core- and associated symptoms of prolonged grief disorder provided 
the best description of the PG-13 among Danish bereaved adults and there was evidence of partial structural 
invariance of the latent structure of PGD across bereavement types. Convergent and divergent validity analysis 
supported the validity of the two-factor model of PGD. 
Significant outcomes: : A latent variable model differing between core- and associated symptomatology of grief is 
supported. The Danish translation of PG-13 is a valid measure of prolonged grief symptomatology.   

1. Introduction 

Recently, the ICD-11 and DSM-5 has recognized prolonged grief as a 
distinct psychiatric disorder (Boelen et al., 2018; O’Connor et al., 2019; 
Prigerson et al., 2021) characterized by symptoms such as persistent 
preoccupation and longing for the deceased accompanied with intense 
emotional pain and impairment of daily functioning (WHO, 2018). A 
recent meta-analysis found a pooled prevalence rate of probable cases of 
prolonged grief disorder (PGD) of 9.8% (Lundorff et al., 2017) and prior 
research has suggested that more than one third of general psychiatric 
outpatients exhibited moderate or severe levels of PGD symptoms (Piper 
et al., 2001), while other studies have reported more conservative 
prevalence rates of 3–4% (Prigerson et al., 2021; Rosner et al., 2021). 
PGD is associated with reduced quality of life, increased suicidality, and 
other types of psychological distress such as depression, anxiety, and 
posttraumatic stress disorder (PTSD) as well as physical distress such as 

heart attack and high blood pressure (Boelen and Prigerson, 2007; 
Latham and Prigerson, 2004; Prigerson et al., 1995; 1997;2009; 2021; 
Simon et al., 2007). Specifically, a recent meta-analysis of 23 studies 
reported that 70% of bereaved participants with probable PGD 
concurrently experienced symptoms of depression, anxiety, and/or 
PTSD (Komischke-Konnerup et al., 2021). This meta-analysis included 
samples with traumatic loss which may in part explain the high rates of 
co-occurrence with PGD and other types of complicated bereavement 
reactions. Several studies however also support the distinctiveness of 
PGD as it uniquely predicts psychological functioning and suicidal 
ideation (Boelen and Prigerson, 2007; Bonanno et al., 2007; Prigerson 
et al., 1995, 1996). Additionally, studies have suggested that bereave-
ment of a partner or a child are among the losses associated with the 
highest levels of PGD-symptomatology (Shear, 2022) compared to loss 
of a parent or other close relationships (Tang and Xiang, 2021). 

Due to the ubiquity of death and dying in the wake of a global 
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pandemic and the casualties of war in Ukraine, compounded with the 
severe mental and physical health consequences of PGD, it is important 
that clinicians are mindful of unresolved and potentially prolonged grief 
reactions among bereaved clients, for example by screening for symp-
toms of PGD (Jordan and Litz, 2014). The PG-13 has been widely used 
and international research has supported the validity of the PG-13 to 
identify symptoms of PGD among American (Prigerson et al., 2009), 
Swedish (Pohlkamp et al., 2018), Turkish (Isikli et al., 2020) and Tai-
waneese (Tsai et al., 2018) populations. Most recently, Prigerson et al. 
(2021) have presented a revised version of the PG-13 that maps onto the 
DSM-5-TR criteria for PGD (PG-13-R). A number of adaptions were 
made from the original PG-13 (Prigerson et al., 2009). For example, the 
PG-13-R (Prigerson et al., 2021) relates to how the respondent currently 
feels and if this has been present since or as a result of the death (instead 
of on the last month), the response format was adapted so all items were 
based on intensity (in PG-13 the first four items were based on fre-
quency), and the wording was changed to a more active formulations in 
all items. Finally, to adapt to the DSM-5-TR PGD some items from the 
PG-13 were excluded (not able to trust others, lack of acceptance of the 
loss, feeling shocked or dazed) while new items were included (preoc-
cupation, loneliness) (Prigerson et al., 2021). Prigerson et al. (2021) 
used EFA to test the internal structure of the new PG-13-R, supporting a 
continued unilateral structure across American, Dutch, and British 
samples. Data for this analysis was originally collected to test earlier but 
similar versions of diagnostic criteria for a grief disorder in the United 
States (Prigerson et al., 2009), the Netherlands (Boelen et al., 2015), and 
the United Kingdom (Smith and Ehlers, 2019) using the PG-13 or pre-
vious versions of this scale. Findings from Prigerson et al. (2021) initial 
analyses suggested that the revised scale has good psychometric prop-
erties, but the PG-13-R still awaits psychometric evaluation. Other PGD 
scales that map onto ICD-11 (Killikelly et al., 2020) and both ICD-11 and 
DSM-5-TR (Lenferink et al., 2022) have been developed based on PG-13 
and previous versions of this scale and validated in new samples. These 
are promising screening tools for ICD-11 and DSM-5-TR PGD but still 
need to be tested in different types of samples and to be validated against 
structured clinical interviews. Furthermore, as these scales are based on 
the same empirical and theoretical foundation as the PG-13, it is still 
relevant to ensure the validity of PGD as a construct. 

Evidence for the internal structure of PG-13 has primarily been 
derived from studies using exploratory factor analyses (EFA) that has 
consistently supported a unidimensional structure of the measure (Isikli 
et al., 2020; Pohlkamp et al., 2018; Prigerson et al., 2009). However, 
once a hypothesized structure of a measure has been established, a direct 
test of this hypothesized structure using confirmatory factor analysis 
(CFA) enables researchers to provide a stronger argument for the val-
idity of the internal structure if the hypothesized model is tested against 
and performs better than competing alternative models. To date, we are 
only aware of one study that has tested the unilateral model against 
competing models using CFA. Sveen et al. (2020) used EFA to identify a 
3-factor model consisting of factors representing separation distress, 
traumatic distress, and reorientation/identity that displayed superior fit 
in a sample of 123 bereaved Swedes. The authors confirmed the supe-
riority of the three-factor model against a unidimensional and 
two-dimensional model using CFA in the same sample. Sveen et al. 
(2020) tested their models in a convenience sample recruited for a study 
focused on the effect of potentially traumatic events, where a total of n 
= 72 participants indicated the bereavement as the index trauma. It is 
therefore unclear whether the superiority of the 3-factor model will 
replicate in a general population sample, how the 3-factor model per-
forms against the unidimensional model supported in EFA-studies, and 
whether these models will be outperformed by a two-factor model 
reflecting the suggested division of symptoms into core- (separation 
distress) and associated (cognitive, emotional and behavioral symp-
toms) symptomatology as proposed in the ICD-11 and DSM-5 concep-
tualizations of grief-disorders. A direct comparison of these alternative 
models to the more broadly supported unidimensional structure found 

using EFA is an important step towards establishing or challenging the 
validity of splitting prolonged grief disorder into core- and associated 
symptomatology as suggested in the new diagnoses of prolonged grief. 
Additionally, while evidence suggests that grief-reactions are more se-
vere among those who have lost a partner compared to those who have 
lost a parent (Tian and Xiang, 2021), there is a dearth of studies testing 
the invariance of the dimensional structure across these groups of 
bereaved, which is a prerequisite for the direct comparison of severity of 
PGD. 

The present study aimed to test competing models of the internal 
structure of the Danish PG-13 among two subsamples of bereaved in-
dividuals that have lost a partner or a parent using confirmatory factor 
analysis. Three models were tested: a unidimensional model represent-
ing the best fitting model in existing research (Isikli et al., 2020; Pohl-
kamp et al., 2018; Prigerson et al., 2021), a two-dimensional model 
representing the proposed division of the disorder into core- and asso-
ciated symptomatology as described in ICD-11 and DSM-5, and finally, 
the three-factor structure proposed by Sveen et al. (2020) as the best 
descriptor of dimensionality in a traumatically bereaved sample. Based 
on existing research, we expected the unidimensional model to provide 
the best fit to the data in both groups and that the dimensional structure 
of prolonged grief would be invariant across the subgroups. To test the 
validity of the best-fitting factor model, concurrent and divergent val-
idity analyses were conducted on the relationship between the latent 
factor(s) of PGD and measures of anxiety, depression, PTSD and general 
well-being. 

2. Methods 

The current study is based on data from The Aarhus Bereavement 
Study (TABstudy), which is an ongoing multi-wave cohort study (pre-
vious findings are published elsewhere; for example Lundorff et al., 
2021). The TABstudy is under the surveillance of the Danish Data Pro-
tection Agency [registration number: 2015–57–0002- 62,908–266], 
follows the General Data Protection Regulation of The European Union 
[2016/679]. The original study was pre-registered at ClinicalTrials.org 
[NCT03049007]. 

2.1. Participants and procedures 

Participants were identified through extractions from the Danish 
Civil Registration System (DCRS), containing information on all in-
dividuals, aged 18 or older, who in 2017 and the first couple of months 
of 2018 lost a spouse and lived in the metropolitan area of Aarhus in 
Denmark. One-month post-loss, potential participants were sent a 
condolence letter followed by a phone interview, in which they were 
invited to participate in the study. The adult children of those bereaved 
spouses that agreed to participate and believed that their children may 
be interested in participating in the study were also invited. All partic-
ipants provided written informed consent and received questionnaires 
either via postal or online mail at several time points after their loss. The 
current study is based on data collected 6 months post-loss (T2). In total, 
1224 participants responded to some of the questionnaires six months 
post loss. Out of these, 1093 completed the PG-13 measure, however, 30 
participants were not registered as being either the spouse or child of the 
deceased and therefore, a final sample of 1063 were included in the 
current study. 

2.2. Measures 

Demographics: Information on gender (1=man, 2=woman), age 
(measured in years), educational attainment (primary and secondary, 
vocational and higher education), and relationship to the deceased 
(1=partner, 2=parent) were collected at T1. 

PG-13: The Prolonged Grief-13 scale (PG-13, Prigerson et al., 2009) 
was used to measure symptoms of PGD. The scale is scored on a 5-point 
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Likert-scale and ordered into 3 sections. Section 1 consists of question 1 
and 2 asking the respondent about yearning for the deceased and 
emotional pain associated with the loss. For these questions, the 5-point 
scale is anchored to frequency indicators (1= not at all, 5= several times 
per day). The section is concluded with a question measuring duration of 
symptoms (at least 6 months, scored yes/no). Section 2 consists of 2 
questions of associated grief-symptomatology (i.e., avoidance and feel-
ings of being stunned, dazed, or shocked by the death) scored on a 
5-point scale anchored to frequency indicators. Section 3 consists of 7 
questions on associated grief-symptomatology (i.e., feeling that a part of 
oneself died, trouble accepting the loss, interpersonal trust issues, 
bitterness, difficulty moving on, emotionally numb, and meaningless) 
scored on the 5-point Likert-scale where indicators are linked to in-
tensity of symptomatology (1= not at all, 5= overwhelmingly). The 
scale is usually scored as one total score including item 1–2 and 4–12 (all 
Likert scale items). Symptoms were considered endorsed with a score of 
4 or more (Prigerson et al., 2009). Cronbach’s alpha in the current study 
was 0.91. Supplementary Table 1 displays item correlations and 
item-total correlations. 

WHO-5: The 5-item Well-Being Index (WHO-5; Heun et al., 2001) is a 
self-report scale of well-being (Topp et al., 2015) and was used in the 
current study to measure general psychological well-being. Cronbach’s 

alpha in the current study was 0.92. 
CES-D 10: The Center for Epidemiologic Studies Depression Short 

Form (CES-D 10) was used to measure symptoms of depression. CES-D- 
10 consists of 10 items mapping depression symptomatology (e.g., “I felt 
that everything I did was an effort” and “I thought my life had been a 
failure”) (Björgvinsson et al., 2013; Radloff, 1977). Cronbach’s alpha in 
the current study was 0.87. 

GAD-7: Symptoms of anxiety was measured with a 7-item self-report 
scale for Generalized Anxiety Disorder (GAD-7), which is a brief mea-
sure of anxiety symptoms (e.g., “Not being able to stop or control 
worrying” and "Feeling nervous, anxious or on edge"; Spitzer et al., 
2006). Cronbach’s alpha in the current study was 0.90. 

PCL-5: Bereavement-related posttraumatic stress symptoms (PTSD) 
was measured with the posttraumatic stress disorder (PTSD) Checklist 
for Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition 
(PCL-5; Ashbaugh et al., 2016; Weathers et al., 2013). To capture 
bereavement-related PTSD “the death” was used instead of the more 
general term “the stressful experience” (e.g., Repeated, disturbing 
dreams of the death?). As death of a close one is considered a criterion A 
event, this alteration is unlikely to impact the psychometric properties of 
the PCL. Cronbach’s alpha in the current study was 0.93. 

Fig. 1. Competing models of the latent structure of Prolonged Grief as measured by PG-13  
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2.3. Data analysis 

Analyses progressed in three phases testing dimensional structure 
and invariance across the samples, convergent validity, and divergent 
validity. Phase 1, testing dimensional structure and invariance, was 
conducted in four steps. First, three alternative factor models were 
formulated to find the best fitting model to describe the internal struc-
ture of the PG-13. Model 1 represented the unidimensional model sup-
ported in EFA studies (e.g. Isikli et al., 2020; Pohlkamp et al., 2018; 
Prigerson et al., 2021) where all items loaded uniformly on one latent 
factor. Model 2 represented a two-factor solution with item 1 and 2 
loading onto one factor, reflecting core-symptomatology, and items 4 to 
12 loading onto another, reflecting associated symptomatology. Finally, 
Model 3 reflected the Sveen et al. (2020) 3-factor model with items 1, 2, 
4 and 5 loading onto one factor, reflecting separation distress, items 6, 
10, 11 and 12 loading onto a factor representing reorientation/identity, 
and items 7, 8 and 9 loading onto a third factor, representing traumatic 
distress. The models are illustrated in Fig. 1 and had 44, 43 and 36 
parameters, respectively. These models were tested across both sub-
samples to identify the best fitting baseline model (step 1). Subse-
quently, invariance tests of the dimensional structure of prolonged grief 
were tested using the approach described by Byrne (2012). Specifically, 
three increasingly strict criteria for invariance between the subsamples 
were employed: Step 2 tested configural invariance (that the pattern of 
factors and factor loadings are identical), step 3 tested measurement 
invariance (assuming configural invariance and testing whether the 
magnitude of factor loadings are equivalent) and finally, step 4 tested 
structural invariance (assuming measurement invariance and testing 
whether the factor variances and covariances are equivalent) across the 
subsamples. 

The relative fit of the models was evaluated using a range of model fit 
indices across incremental, absolute and parsimony-corrected fit-statis-
tics. The Comparative Fit Index (CFI, Bentler, 1990) and Tucker-Lewis 
Index (TLI, Tucker and Lewis, 1973) are considered incremental fit 
statistics and indicate the relative improvement in fit of the hypothe-
sized model compared to a restricted baseline model. Values of ≥ 0.90 
and ≥ 0.95 are reflective of acceptable and excellent fit. The chi-square 
test (χ2), Root Mean Square Error of Approximation (RMSEA) and the 
Standardized Root Mean Square Residual (SRMR) were used as absolute 
fit indices (Jöreskog and Sörbom, 1993). Models that have a 
non-significant χ2-test are usually considered reflective of an acceptable 
fit, however, research has shown the chi-square test to be overly 
restrictive in larger samples (Tanaka, 1987), and model rejection should 
therefore not be based on a significant chi-square test alone. For the Root 
Mean Square Error of Approximation (RMSEA, Jöreskog and Sörbom, 
1993), values below ≤ 0.08 and ≤ 0.05 are taken to reflect acceptable 
and excellent model fit, respectively. Chen (2007) has suggested dif-
ferences of 0.015 as reflective of meaningful differences between 
models. SRMR values below ≤ 0.05 reflect a well-fitting model. Finally, 
we used the Bayesian Information Criterion (BIC, Schwarz, 1978) to 
compare the relative fit of the models. The BIC is a parsimony-corrected 
fit index that penalizes models with increasing complexity. Previous 
research found that a difference of 10 or more points lower on the BIC 
indicating superior model fit of the model with the lowest score (Raf-
tery, 1995). Relationship between the best fitting model and de-
mographics (sex, age, educational level) was tested using bivariate and 
multiple regression analyses. 

In phase 2 of the analysis, bivariate and multiple regression analysis 
were used to test convergent validity of the best-fitting factor-solution. 
Convergent validity was estimated through the relationship of the 
dimensional structure of grief with sum-scores on anxiety, depression, 
and PTSD. The third phase consisted of testing the divergent validity 
analyses that were conducted as described in phase 2 and tested through 
the relationship between the dimensional structure and indicators of 
general well-being. Analyses were conducted in Mplus version 8.1 
(Muthén and Muthén, 2018) using robust maximum likelihood (Yuan 

and Bentler, 2000) and SPSS version 26. The percentage of missing 
values in the included sample at six months post loss (N = 1093) was 
acceptable (1.2%) and data were missing completely at random (Little’s 
MCAR test = ns). Missing data was handled using EMA (Twala, 2009). 

3. Results 

3.1. Descriptive results 

Sixty-nine percent (n = 758) had lost a partner and thirty-one 
percent (n = 335) had lost a parent. Table 1 displays demographic in-
formation on the participants. Overall, those bereaved of a parent were 
significantly younger and more likely to have completed higher levels of 
education, whereas comparable rates completed vocational education 
across the subsamples. Table 2 and supplementary Table 2 displays 
symptom means and frequency of endorsement on PG13, respectively. 
Those bereaved of a partner scored significantly higher on all symptom 
compared to parental loss. This pattern was also reflected in endorse-
ment rates apart from bitterness, trust issues and functional impairment, 
where there were no statistically significant differences in endorsement 
rates. Participants most frequently endorsed the core-/ separation 
anxiety-symptoms of the PG-13, and a minority ranging from 2.9% 
(PG8) to 27.7% (PG7) endorsed associated symptoms of the PG-13. 
Overall, 4.4% (n = 54) endorsed symptoms in a pattern reflective of a 
probable diagnosis of PGD at 6 months after the loss. There were no 
statistically significant differences in probable diagnostic rates across 
the subsamples. 

4. Phase 1: dimensional structure and invariance testing 

In step 1, the three hypothesized models were tested separately for 
the full sample and each subsample. Supplementary Table 3 displays fit 
statistics from the analyses that were consistently indicating that model 
2 provided the best fit for the full sample as well as for the subsamples of 
partner- and parent loss. However, RMSEA values of 0.083 and 0.087 for 
partner- and parental-loss, respectively, indicated that there were rele-
vant sources of misfit present for both subsamples. Modification indices 
suggested that these were partly overlapping. For those who had lost a 
parent, the highest modification indices were found in the cross-loading 
of item 7 (trouble accepting) on core-symptomatology (MI = 22.70, 
standardized EPC = 0.60). For those who had lost a partner, the highest 
modification indices were found in cross-loadings of item 5 (stunned) on 
core-symptomatology (MI = 39.47, standardized EPC = 0.35) and item 7 
(trouble accepting) on core-symptomatology (MI = 33.19, standardized 
EPC = 0.34), respectively. 

Including the cross-loading of item 7 on core-symptomatology 
among the subsample that had lost a parent improved fit of the model 
significantly indicated by ΔBIC= 28.62, and displaying overall satis-
factory fit (χ2(42)=126.96, p<.001, RMSEA [90% CI] = 0.078 

Table 1 
Demographic information.   

Bereaved of 
partner 

Bereaved of 
parent 

Significance test 

Age (M, SD) 70.2 (9.7) 44.2 (10.2) t(709.66)=41.44, 
p<.001  

Gender (n/% 
women) 

565 (70%) 225 (59.2%) χ2(2)=13.06, p<.001 
Adj residual: 3.7  

Education (n/%)   χ2(2)=61.82, p<.001 
Primary or 

secondary 
236 (29.9%) 45 (11.8%) Adj residual: 6.8/ 

− 6.8 
Vocational 224 (28.4%) 98 (25.8%) Adj residual: 0.9/ 

− 0.9 
Tertiary 329 (41.7%) 237 (62.4%) Adj residual: − 6.6/ 

6.6  
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[0.063–0.094], CFI=0.942, TLI=0.925, SRMR=0.045, BIC = 8073.55). 
Including the cross-loading of item 5 on core-symptomatology among 
the subsample that had lost a partner also improved fit of the model 
significantly as indicated by ΔBIC = 39.33 (χ2(42) = 233.18, p<.001, 
RMSEA [90% CI] = 0.077 [0.067–0.087], CFI=0.945, TLI=0.928, 
SRMR=0.043, BIC = 20,745.93). PG7 still presented with a high MI 
(45.55, standardized EPC = 0.32) and was subsequently included in the 
final model. Model fit of the final model was significantly improved 
ΔBIC = 49.74 (χ2(41) = 177.06, p<.001, RMSEA [90% CI] = 0.067 
[0.057–0.078], CFI=0.958, TLI=0.944, SRMR=0.036, BIC =

20,696.19). These modified versions of model 2 was carried forward for 
configural invariance testing. 

Step 2: Testing configural invariance 
The first stage of measurement invariance testing consists of con-

figural invariance, indicating that the dimensional structure of the 
construct consists of the same number of factors and factor loading 
patterns across the subsamples. Specifically, this corresponds to esti-
mating the baseline-models for each subsample simultaneously with no 
invariance-restrictions. Table 3 displays fit statistics for the invariance 
tests. The fit statistics for the configural model was satisfactory. 

Step 3: Testing measurement invariance 
In this step, we tested the invariance of the baseline model reflecting 

the division of core- and associated symptomatology across subsamples 
of those bereaved of a parent or a partner. Thus, factor loadings in the 
overall factor model were constrained to be equal across the subsamples, 
whereas the sample-specific modification remained unconstrained, 
thereby corresponding to a test of partial invariance by allowing for the 
subsample specific cross-loading of item 5 to core-symptomatology 
among those bereaved of a partner, while testing the invariance of the 
other factor loading patterns. The fit statistics for this model are dis-
played in Table 3 and were satisfactory, indicated a significant 
improvement over the configural model through ΔBIC = − 29.37. 

Step 4: Testing structural invariance 
In this final step, we tested invariance of structural parameters in the 

model across subgroups, e.g. factor variances and covariances. The fit 
statistics for this model were satisfactory. SRMR and CFI values indi-
cated slightly higher levels of misfit in the structural invariance model 

compared to the measurement invariance model. The differences be-
tween the models were negligible as indicated by ΔBIC = − 0.76 and 
ΔRMSEA = 0.010, suggesting that the models assuming measurement 
and structural invariance can largely be considered equivalent. Table 4 
displays standardized factor loadings from the structural invariance 
model and Table 5 displays relationships to demographic variables. 

For both subsamples, younger age was associated with higher levels 
of associated symptomatology in multivariate analyses. Younger age 
was also associated with higher levels of core-symptomatology among 
those bereaved of a parent, and female gender was associated with 
higher levels of core- and associated symptomatology for parental 
bereavement only when controlling for other demographics. Educa-
tional attainment was unrelated to severity of prolonged grief 
symptomatology. 

Phase 2 and 3: Convergent and divergent validity 
Table 6 displays the relationship between core- and associated 

symptomatology of PGD and other mental health outcomes. In bivariate 
analyses, similar tendencies in direction and magnitude were observed 
in the relationship between core- and associated symptomatology and 
other mental health indicators for both subsamples. Associated symp-
toms were equally or more strongly related to all outcomes compared to 
core-symptomatology of PGD. In multiple regression, there was a 
distinct pattern of reversed relationships between other mental health 
outcomes and core-symptomatology compared to associated symptoms. 
Notably however, correlations between core- and associated symptom-
atology was r = 0.72, p<.001, suggesting that multicollinearity is likely 
a problem for the analyses and that caution should be exhibited in 
interpreting these findings. 

5. Discussion 

The aim of the current study was to test the dimensional structure of 
the PG-13 measure of PGD and its invariance across a representative 
Danish sample of adults bereaved of a partner or parent. Out of 3 
competing models, the model representing a two-factor structure 
consistent with recent diagnostic proposals in ICD-11 and DSM-5 out-
performed the unidimensional model of PGD symptomatology and the 

Table 2 
Mean scores and standard deviations for PG-13 items.  

Item Total  
M (SD) 

Partner-loss  
M (SD) 

Parental loss  
M (SD) 

t(df) p 

PG1 Yearning 3.51 (1.15) 3.77 (1.08) 2.93 (1.04) t(653.76)=12.06 <0.001 
PG2 Emotional pain 2.90 (1.22) 3.12 (1.20) 2.42 (1.10) t(1061)=9.41 <0.001 
PG4 Avoidance 1.69 (1.11) 1.74 (1.15) 1.57 (1.02) t(706.48)=2.43 .021 
PG5 Stunned 1.93 (1.14) 2.08 (1.21) 1.90  

(1.09) 
t(825.99)=6.74 <0.001 

PG6 Identity loss 2.23 (1.13) 2.38 (1.11) 1.90 (1.09) t(642.01)=6.62 <0.001 
PG7 Trouble accepting 2.70 (1.22) 2.83 (1.19) 2.41 (1.22) t(1061)=5.30 <0.001 
PG8 Trust issues 1.35 (0.76) 1.37 (0.78) 1.27 (0.68) t(716.36)=2.10 0.036 
PG9 Bitterness 1.90 (1.11) 1.94 (1.10) 1.79 (1.08) t(1061)=2.12 0.034 
PG10 Difficult moving on 1.94 (1.07) 2.17 (1.07) 1.46 (0.89) t(753.05)=11.30 <0.001 
PG11 Emotionally numb 1.86 (1.01) 1.98 (1.04) 1.60 (0.88) t(1061)=739.68 <0.001 
PG12 Meaningless 1.99 (1.13) 2.15 (1.15) 1.61 (0.93) t(772.52)=8.10 <0.001 
Total score 23.98 (8.83) 25.53 (8.57) 20.57 (8.28) t(1061)=8.81 <0.001 

Note: Score range is 1–5. Bold writing indicates highest mean in t-test of mean differences between subsamples that lost a partner or a parent. 

Table 3 
Fit statistics for invariance testing of model 2 across subsamples.  

Model Chi2 (df) p CFI RMSEA  
(90% CI) 

SRMR BIC ΔBIC 

Configural invariance 299.04 (83) <0.001 0.925 0.070  
(0.062–0.079) 

0.039 28,824.12 – 

Measurement invariance 320.30 (93) <0.001 0.950 0.068  
(0.060–0.076) 

0.051 28,794.47 − 29.37 

Structural invariance 338.35 (96) <0.001 0.947 0.069  
(0.061–0.077) 

0.055 28,795.23 0.076  
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Sveen et al. (2020) three-factor structure in both subsamples. Findings 
from the current study thus support the diagnostic algorithm of ICD-11 
dividing PGD symptomatology in two criterion sets, one of separation 
distress and one of other forms of related distress, while they are 
inconsistent with existing research on the internal structure of the PG-13 
reporting PGD as a unidimensional construct (Isikli et al., 2020; Pohl-
kamp et al., 2018; Prigerson et al., 2009; 2021). This is not an unusual 

finding when comparing EFA-solutions to CFA-solutions of the same 
measure (Hyland, 2015), and high correlations between the factors may 
call into question the necessity of separating the clusters. Specifically, 
while the distinction between core- and associated symptomatology was 
supported by fit-statistics, the two factors displayed similar relationships 
to predictors and outcomes in bivariate analyses, except for women 
displaying higher severity of core-symptoms following loss of a parent. 

Table 4 
Standardised first order factor loadings from the structural invariance model.   

PG1 PG2 PG4 PG5 PG6 PG7 PG8 PG9 PG10 PG11 PG12 

Loss of partner 
Core 0.79 0.91  0.24  0.36      
Associated   0.44 0.60 0.77 0.44 0.50 0.65 0.62 0.81 0.80 
Loss of parent 
Core 0.82 0.94    0.37      
Associated   0.53 0.82 0.79 0.45 0.57 0.65 0.70 0.86 0.89  

Table 5 
Regression analysis of the relationship between demographics and latent variables.   

PG1 PG2 PG4 PG5 PG6 PG7 PG8 PG9 PG10 PG11 PG12  

Core-symptoms Associated symptoms        
β p β p        

Loss of partner         
Gender        
Bivariate 0.10 .001 ¡0.09 .004        
Multivariate 0.08 .064 − 0.08 .106        
Age        
Bivariate 0.07 .015 ¡0.15 <0.001        
Multivariate − 0.02 0.63 ¡0.20 <0.001        
Vocational education        
Bivariate 0.02 .477 − 0.03 .304        
Multivariate − 0.01 .915 − 0.10 .052        
Higher education        
Bivariate 0.00 .969 0.03 .416        
Multivariate − 0.03 .577 ¡0.11 .033        
Loss of parent        
Gender        
Bivariate 0.18 <0.001 − 0.02 .646        
Multivariate 0.27 <0.001 0.16 <0.001        
Age        
Bivariate ¡0.14 <0.001 ¡0.16 <0.001        
Multivariate ¡0.37 <0.001 ¡0.40 <0.001        
Vocational education        
Bivariate 0.08 .047 − 0.03 .351        
Multivariate 0.12 .095 0.09 .184        
Higher education        
Bivariate 0.03 .418 0.03 .418        
Multivariate 0.04 .602 0.09 .215        

Note: All factor loadings were significant at p < .001. Core- and associated symptomatology was correlated at r = 0.72, p<.001 for both subsamples. 

Table 6 
Regression analysis of the relationship between latent variables and mental health outcomes.   

Anxiety Depression PTSD General well-being  
β p β p β p В p 

Loss of partner 
Core-symptoms        
Bivariate 0.58 <0.001 0.71 <0.001 0.76 <0.001 ¡0.54 <0.001 
Multivariate − 0.08 .104 − 0.07 .086 ¡0.13 .002 0.06 .246 
Associated symptoms        
Bivariate 0.72 <0.001 0.79 <0.001 0.81 <0.001 ¡0.68 <0.001 
Multivariate 0.78 <0.001 0.85 <0.001 0.90 <0.001 ¡0.73 <0.001 
Loss of parent 
Core-symptoms        
Bivariate 0.65 <0.001 0.71 <0.001 0.83 <0.001 ¡0.59 <0.001 
Multivariate 0.08 .292 − 0.07 .307 0.05 .454 − 0.10 .194 
Associated symptoms        
Bivariate 0.74 <0.001 0.71 <0.001 0.86 <0.001 ¡0.67 <0.001 
Multivariate 0.67 <0.001 0.86 <0.001 0.83 <0.001 ¡0.59 <0.001 

Note: Estimates reported are standardized beta coefficients. 
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Findings from invariance testing indicated that the PG-13 satisfied the 
criterion for partial structural invariance as initial tests of baseline 
models suggested that feeling stunned by the loss (item 5) loaded onto 
both core- and associated symptomatology for partners. Additionally, 
trouble accepting the loss (item 7) loaded weakly onto core- and asso-
ciated symptomatology for both subsamples. As participants in the 
current study were surveyed 6 months after the loss, future research is 
necessary to investigate whether cross-loadings on 
core-symptomatology is a transient phenomenon that subside with the 
passing of time. 

The three-factor model by Sveen et al. (2020) also provided an 
improved fit compared to a unidimensional model of prolonged grief, 
however, fit statistics suggested that it was outperformed by model 2, 
thereby raising the question whether there might be population specific 
latent models of the PG-13 across general population samples and 
samples exposed to trauma or traumatic loss. Factor correlations in the 
three-factor model were high (ranged between r = 0.84 and r = 0.87). 
Taken in conjunction with the high factor correlations in model 2, 
findings from the current study would support the relevance of dis-
tinguishing between core- and associated symptoms of PGD while also 
cautioning against making firm distinctions between these clusters. 
Specifically, the reversal of the direction of the relationship between 
core-symptomatology and other mental health outcomes across the 
bivariate and multiple regression analyses are likely due to a suppressor 
effect of the associated symptomatology caused by the high correlation 
between core- and associated symptoms of PGD. 

An important topic for future research would be to explore the dis-
tribution of symptoms of PGD using person-centered approaches to 
further investigate whether different combinations of core- and associ-
ated symptomatology exist and whether these profiles would be differ-
entially related to comorbid disorders or reflect different populations. In 
the Sveen et al. (2020) study, it was unclear how indicators were 
distributed in the two-factor model. Future studies are therefore also 
needed to compare the performance of the two-dimensional model 
against the unidimensional and three-factor model in general population 
and traumatically bereaved samples. 

Limitations and directions for future research: The current study is 
however limited due to the use of self-report data. Additionally, con-
clusions of the validity of the ICD-11 division of PGD into core- and 
associated symptomatology are limited by the assessment of PGD- 
symptoms with PG-13 instead of a measure designed to operationalize 
the full range of symptoms as defined in the most recent diagnostic 
entities. Hence, future replication studies are required that use measures 
tailored to the ICD-11 and DSM-5 PGD-diagnoses. Additionally, future 
research is needed that test the invariance between populations of 
traumatic vs. non-traumatic loss as findings from the current study 
compared to Sveen et al. (2020) may suggest that there could be pop-
ulation specific models of grief related to the circumstances of the loss. 
Finally, more studies testing the temporal stability of the dimensional 
structure are required with a particular focus on the cross-loading of the 
associated symptoms of trouble accepting the loss and feeling stunned 
on the proposed core-symptomatology. 

Conclusion: Taken together, findings from the current study supports 
the PG-13 as a valid and reliable measure of symptoms of PGD among 
Danish bereaved adults that is partially invariant across subsamples of 
those bereaved of a partner or a parent. Findings also supported the 
division of symptoms into highly correlated factors of core- (separation 
distress) and associated (other forms of distress) symptoms as proposed 
in the ICD-11 revision. 
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Işıklı, S., Keser, E., Prigerson, H.G., Maciejewski, P.K., 2020. Validation of the prolonged 
grief scale (PG-13) and investigation of the prevalence and risk factors of prolonged 
grief disorder in Turkish bereaved samples. Death Stud. 1–11. 

Jordan, A.H., Litz, B.T., 2014. Prolonged grief disorder: diagnostic, assessment, and 
treatment considerations. Professional Psychol. 45 (3), 180. 
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