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Abstract
Background: High levels of prolonged grief symptoms (PGS) and posttraumatic stress
symptoms (PTS) are relatively common following bereavement. The two types of
bereavement complications share some but not all of the same features. Little research has
studied which of the two precedes the other following the death of a loved one. The purpose
of this study was to examine the temporal relationship between change in PGS and PTS
during the first four years following old age spousal loss.
Methods: Participants were 237 Danes (40% male; mean age = 73 years, SD = 4.4; range
65-81) who during the year of 2006 lost their spouse. Participants completed self-report
questionnaires at six months (n = 237), 13 months (n = 198), 18 months (n = 192), and 48
months (n = 213) post-loss. Main outcome measures were Inventory of Complicated Grief–
Revised and the Harvard Trauma Questionnaire.
Results: Lower-level mediation analyses were performed. Results indicated that PGS
mediated 83% of the relationship between time and PTS, while PTS only mediated 17% of
the relationship between time and PGS. These results suggest that changes in PGS mediated
changes in PTS following spousal bereavement to a greater extent than vice versa.
Conclusions: The findings in the present study indicate that changes in PGS may precede
and potentially directly impact changes in PTS following bereavement. This tentative
conclusion points to the potential value of targeting PGS in psychological interventions at an
early point in the long term perspective following old age spousal bereavement.
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Introduction
Prolonged Grief (PG) is characterized by longing and yearning for the deceased that persists
at least 6 months after the death of a loved one.¹ PG is a distinct response from other postbereavement reactions, including Posttraumatic Stress Disorder (PTSD), anxiety, and
depression.2-5 Prolonged grief symptoms (PGS) can be associated with enduring mental and
physical morbidity.6-8 PG has been proposed as a new diagnosis in ICD-11.9, although the
specific diagnostic definitions of PG continue to be debated.10-11 Posttraumatic stress symptoms
(PTS) have also been identified as potential psychological complication following
bereavement.12 Prevalence of high levels of PTS following bereavement ranges from 9-27%1318

suggesting that these reactions are relatively common following bereavement.
Although PGS and PTS are correlated after bereavement19,20, especially regarding intrusion

symptoms of PTSD6 and with considerable comorbidity between the two disorders. 19,20 Taken
together the literature, which mainly draws from general, non-clinical bereaved samples, suggests
that PTSD and PG most likely are distinct post-bereavement syndromes with some overlap on
specific symptoms.2,4,5, 19-23.
Studies have concluded that PTS is predictive of, or contributes to, the development of PGS.24,25
In contrast, other studies reported that PGS is predictive of PTS, rather than vice versa.26 In a study
of traumatic adult bereavement, a substantial proportion of bereaved adults with PGS did not
present with PTS, whereas most participants with high levels of PTS also presented with PGS.27
The mixed results have contributed to different opinions about optimal approaches to treating these
conditions, with some prioritizing PTS 28, while others suggest first focusing on PGS.25,27 A
significant limitation of studies to date is the reliance on cross-sectional designs, which preclude the
establishing of temporal precedence of the disorders. It is important to establish temporal
precedence of complicated bereavement reactions because this type of knowledge can guide
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clinicians to select which disorder is most relevant to target first for maximum effect. To our
knowledge there are no empirical, longitudinal studies to date about the temporal relationship
between these two conditions. The present study addresses these limitations by applying a
longitudinal design to directly investigate the temporal sequencing of PGS and PTS in the four
years following old age spousal bereavement.
To examine temporal precedence of change in PGS and PTS, we conducted a multi-wave
longitudinal study of adaptation to old age spousal bereavement. In clinical assessment of PGS,
it is relevant to identify those with grief reactions severe enough to warrant treatment. This is
done by separating participants with severe PGS in need of treatment from those with natural
grief reactions whom are not in need of treatment. A dichotomous approach to identify
“caseness” of Prolonged Grief Disorder vs. Not Prolonged Grief Disorder is thus often applied.
In the present study we intended ensure maximum variability in our data to look at the
relationship between overall symptoms of PGS and PTS in a general population of older
bereaved people. Therefore a dimensional approach using the total scores on measures of PGS
and PTS was selected. Specifically, we employed lower-level mediation modeling29 to determine
how changes in PGS over time impacted PTS and vice versa across four time-points between 6
and 48 months post the death of a spouse in old age. This allowed us to examine four possible
relationships between the symptoms: (1) that changes in PGS mediate changes in PTS symptoms
but not vice versa, (2) that changes in PTS symptoms mediate changes in PGS but not vice versa,
(3) that change in PGS and PTS symptoms mediate changes in each other, and (4) that changes
in PGS and PTS symptoms are unrelated.

Materials and Methods
Procedure
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The data in this study originated from a larger, longitudinal study17 that was subsequently
extended with a four year follow-up. In the original study all persons aged between 65-80
years, who lived in the county of Aarhus, Denmark and who lost their spouse during 2006
were contacted via the Danish Central Person Register (CPR) eight weeks after the loss. The
CPR is a national registration containing personal information regarding age, marital status,
name of partner, place of residence etc. Four years post bereavement baseline participants
were contacted to complete the final follow-up questionnaire. At this time-point each
participant received an information letter, a questionnaire, a pre-paid response envelope, and a
gift voucher of 50 DKr./ $10 (not conditional of response). This recruitment method has
previously demonstrated to yield high response rates.30 The project was approved by the
regional ethics committee. In line with recommendations from the ethics committee, verbal
informed consent was obtained.
Participants
Participants completed the self-report measures at two, six, 13, 18, and 48 months post
spousal death. At baseline two months post loss 839 elderly bereaved people were identified 31 of
which 330 persons responded (response rate 41%). Because data on PGS was only collected
from the 6 month follow-up in the original study, this time point was selected as baseline in the
present study. 31 Data from the six (N = 237), 13 (N = 198), 18 (N = 192), and 48 (N = 213)
month time-points was analyzed (further information17,31). Thus, of the 237 participants at 6
months post loss 90% (N = 213) participated in the 4-year follow-up.
Measures
Data were collected through self-report questionnaires. The first part of the questionnaire
indexed demographic and loss-related questions including education, years of marriage,
number of children, sense of forewarning before the death, and spousal illness before death.
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The second part of the questionnaire contained well validated measures of psychological
constructs measuring PGS and PTS.
The Inventory of Complicated Grief–Revised (ICG-R8) was used to index the severity of
PGS. The scale consists of 15 items focusing on separation distress and traumatic distress
rated on a 5-point Likert scale (maximum range on total scale 15-75). These 15 items were
summed to create a continuously expressed total score of PGS. The scale has been found to be
a reliable and valid measure of complicated grief reactions.7 This scale evidenced high
reliability across the four time points in the present study (α = .91-93). No cut-off score or set
of diagnostic criteria defining a PGD subset was applied on the data in the present study.
The Harvard Trauma Questionnaire, PTS subscale32 was used to estimate the occurrence of
PTS. Two DSM IV-items regarding sudden emotional and sudden physical reactions when
confronted with reminders of the traumatic event were collapsed into one resulting in 16 and
not the usual 17 items indexing DSM-IV symptoms of PTSD (range 16-64). Participants
completed the HTQ, PTS regarding their reactions during the last month to death of their
spouse. Each item was rated on a 4-point Likert scale. The Danish version of the HTQ has
been found to be reliable and valid33, with high reliability across scores on the four time
points in the present study (α = .83-88).
Data analysis
Pearson’s correlations were first performed on total scores from all 4 time points for PGS
and PTS. We conducted lower-level mediation analyses using the linear mixed-models
module of SPSS version 20.0. This approach was selected above a lagged approach because
the advantage of a lagged approach was outweighed by the reduction in statistical power due
to the loss of one time point34 caused when applying lagged analysis on the present dataset
with only 4 time-points. Lagged analyses are often used for data with multiple time points35,36,
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where the loss of one time-point has less impact on statistical power. In the present study we
examined reversed models, which provide some evidence on directionality. Reversed models
reduce the advantages of lagged models further.
In the present study we examined the potential mediating role of PTS in the relationship
between time and PGS (see Figure 1), and the potential mediating role of PGS in the
relationship between time and PTS (see Figure 2) using lower-level mediation, which is a
statistical technique that facilitates the investigation of change in variables across time
(representing Level 1 of the analysis), nested within participants (representing Level 2 of the
analysis)28,36 This statistical technique is flexible and powerful, as it allows the number of
observations to vary between participants, and effectively handles missing data.37,38 It has
been used previously to investigate the naturalistic relationship between changes in PTS and
depression in survivors of sexual assault39, and the association between changes in PTS and
depression in children in the context of treatment. 35, 36 This analysis is considered lower-level
mediation as both the predictor and mediator variables were measured at Level 1 (at each of
the four time points). We conducted two sets of analyses. The first investigated the mediating
role of PGS in the relationship between time and PTS (e.g., investigating whether changes in
PGS accounted for changes in PTS over time). The second examined the reverse, namely the
mediating role of PTS in the relationship between time and PGS (e.g., investigating whether
changes in PTS accounted for changes in PGS over time) using the procedures outlined by
Bauer, Preacher and Gil (2006).37 This analytic strategy allows for the simultaneous
evaluation of all inter-variable relationships, facilitating the estimation of the mediation model
in a single step. This is in contrast to other methods in which each inter-variable relationship
is modeled in a separate step.e.g.29 This single-step approach has several advantages over
previous approaches. First, it yields a complete set of covariance values. This facilitates the
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derivation of actual, rather than estimated, values of the covariance between direct pathways.
Second, it uses restricted maximum likelihood estimation (REML) which provides less biased
parameter estimates than maximum likelihood estimation (ML) which is necessarily used in
multi-step approaches to compare pathways. We used an Unstructured Covariance structure in
each mediation model. We also evaluated the significance of indirect effects in each model,
and calculated the percentage mediated as a measure of effect size.37

Results
Demographic information and symptom scores
Six months post loss 237 elderly bereaved people (40% male) with a mean age of 72.98
years (SD = 4.33; range 65-81) participated. The participants had been married for a mean of
45.57 years (SD = 10.94; range 3-62 years), with a mean of eight years attendance to public
school (SD = 1.59; range 5-14 years), and three years (SD = 2.59; range 0-13 years) of higher
education. Most (n = 220, 93%) had children (mean = 2.6; SD = 1.49; range 1-9),
experienced a period of spousal illness preceding the death (89%), and had participated in the
daily care of their spouse (n = 185, 78%). Six percent (n = 14) received help from a
psychologist at some point after the death of their spouse. With the exception of higher
education (F (1,147) = 4.1; p=0.045), with males (M= 3.97 years) having more years of higher
education than women (M=2.56 years), no significant differences between males and females
were found on the demographic variables.
Mean scores and standard deviations for PTS and PGS are displayed in Table 1.
Pearson’s correlations
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The relationship between total scores of PGS and PTS on all four time points was
investigated using Pearson’s correlations coefficients. There were strong, positive correlations
between all variables at all time-points (see Table 2).
Time Effects
We initially evaluated model fit for models using linear, quadratic, and natural log
representations of the time variable. Models were compared using Akaike’s Information
Criterion (AIC), with the model evidencing the lowest AIC value being judged as best fitting
the data. Using the linear time variable yielded best model fit for models of the association
between Time and PGS, and the association between Time and PTS, thus the linear time
variable was used in subsequent analyses.
Lower Level Mediation Analyses
Results of the lower level mediation model examining the mediating role of PGS in the
relationship between time and PTS is presented in Table 3. Findings indicated that PGS
significantly decreased over time (Path A in Table 3, B = -0.01, SE = 0.01, p<.001). Changes
in PGS fully mediated changes in PTS, such that time did not explain significant variance in
PTS after controlling for the effects of PGS (Path C’ in Table 3, B = -0.01, SE = 0.01,
p=0.42). Analyses revealed a significant indirect effect of time on PTS (via PGS symptoms; B
= -0.003, SE = 0.001 95% CI = -0.004 to -0.002), and a significant total effect of time on PTS
(B = -0.004, SE = 0.001 95% CI = -0.006 to -0.002). Changes in PGS mediated 82.62% of the
total effect of time on PTS.
Results of the lower level mediation model examining the mediating role of PTS in the
relationship between time and PGS is presented in Table 4. Findings indicated that PTS in
spite of marginal change in mean scores significantly decreased over time (Path A in Table 4,
B = -0.01, SE = 0.01, p<.001). Changes in PTS partly mediated changes in PGS, such that the
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relationship between time and PGS remained significant after controlling for the effects of
PTS (Path C’ in Table 4, B = -0.01, SE = 0.01, p<.001). Analyses revealed a significant
indirect effect of time on PGS (via PTS; B = -0.002, SE = 0.001 95% CI = -0.004 to -0.001),
and a significant total effect (B = -0.012, SE = 0.001 95% CI = -0.015 to -0.009). Changes in
PTS mediated 17.21% of the total effect of time on PGS.
Discussion
In this study we conducted lower-level mediation analyses to examine the association
between naturalistic changes in severity of PGS and PTS over four years following old age
spousal bereavement. Results indicated that PGS mediated 83% of the relationship between
time and PTS, while PTS only mediated 17% of the relationship between time and PGS. This
suggests that changes in PGS impacted PTS to a greater extent than vice versa. There appears
to be both shared and unique symptom-components between PGS and PTS. 10,19,21 Correlation
analyses indicated strong, significant relationships between all outcome variables at all four
time points. Correlations were stronger between PGS at the different time points (.70-.87)
than between PGS and PTS (.52-.70).
As presented in Table 1 there were marginal change in PGS (M=32.8 vs. M=25.0) and even
less so in PTS (M=29.5 vs. M=26.6) from 6 to 48 months post loss. Lack of change between
measurement means is unrelated to the mediation analyses which are within-person. This
means that there can be no overall change over time but still intra-individual changes in one
variable that predict changes in another which is in line with the findings of this study.
Results from this study are in line with previous research concluding that PGS and PTS are
related, but still distinct phenomena. This is further supported by the finding in this study that
correlations were stronger between PGS at the different time points than between PGS and
PTS. Changes in PGS had a considerably stronger impact on subsequent changes in PTS than
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vice versa in the lower level mediation analyses. Had PGS and PTS been expressions of the
same latent variable, we would expect to find a bidirectional relationship between PGS and
PTS where change in both constructs predicted approximately the same amount of variance in
change in the other construct. This finding points to existence of directionality of change, with
change in PGS coming before change in PTS following spousal bereavement. Following this
line of thought, it is possible that reductions in symptoms of PGS may lead to decreased levels
of PTS. This observation accords with the proposal that the defining features of PGS, which
include yearning for the deceased and preoccupation with the loss, are pivotal in maintaining
the bereavement-related distress21 and that reduction of symptoms of yearning and
preoccupations with the loss may reduce bereavement-related distress on an overall level. The
results of this study also underscore the appropriateness of developing diagnostic structures
that formally recognize a bereavement specific psychiatric disorder, such as in ICD-11.9
There is increasing evidence of mechanisms that contribute to people with PGS experiencing
elevated distress, including hypervigilance to loss reminders40, disproportionate retrieval of
loss-related memories41, avoidance42, and maladaptive appraisals about the loss.43 These
factors may all contribute to the potential impact of PGS on PTS.
The findings of this study may also have relevant treatment implications. Research has
demonstrated the efficacy of interventions targeting PGS.e.g. 44,45 The impact of changes in
PGS on subsequent changes in PTS in the present study suggest, that it might be more
relevant to first target PGS in bereaved individuals with co-morbid PTS. This is in contrast to
previous assertions that PTS precedes PGS and should be targeted first.23,24,27 We note that
this study applied a dimensional approach on a sample that did not focus on people with
disorder, and so the results of this study cannot be generalized to treatment samples or to
time-points earlier than 6 months post loss.
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This study is associated with a number of limitations. First, we only assessed PGS after 6
months which is also the minimum timeframe that PG can be diagnosed within. Future
research may benefit from investigating the relationship between PGS and PTS in the acute
phase following bereavement. Second, we used self-report measures of PGS and PTS rather
than structured clinical interviews, and therefore were unable to investigate the relationship
between clinical diagnoses of PGD and PTSD. Third, the present study included elderly
people who were conjugally bereaved within a year in a defined geographical area. This may
limit the generalizability of the findings to other populations. Furthermore, the death of the
partner in old age may be considered more timely and expected than more sudden, unexpected
or violent loss and thus old age spousal loss may presumably be less stressful than more
unexpected losses. If this is the case, the finding of this study may not be applicable to other
bereaved populations. However, results from the original first part of this study were analysed
elsewhere and showed that 16% of the populations had clinically relevant symptoms of PTS
across the four time-points in the first 18 months after the loss.17 This indicates that timeliness
of the loss considered, the death of the spouse in old age may very well be a traumatic stressor
for some in line with more unexpected or untimely interpersonal losses. 17 Lastly, due to the
specific scope and limited space for this paper we examined the relationship between only
two constructs. Co-morbidity between multiple disorders is relatively common in complicated
grief. 1-4, 15,18,19 Including only two constructs thus pose a potential limitation in applying the
results from this study on clinical samples. Future research may benefit from a multi-construct
approach also including data on symptoms of post-loss depression and anxiety.
Future research may also investigate the longitudinal relationship between changes in PGS
and PTS in different bereavement populations, such as the relationship between PGS and PTS
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in populations with clinically relevant PGS and PTS and including data on the first months
post loss as well as in clinical intervention studies.

These limitations notwithstanding, the present study represents the first prospective
investigation of the relationship between changes in PGS and PTS in elderly bereaved people.
Our findings indicate that changes in PGS may precede and potentially directly impact
changes in PTS following old age spousal bereavement and points to the potential utility of
targeting PGS in psychological interventions in the long term perspective following
bereavement.
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Figures
Figure 1. Model of mediating role of PGS in relationship between time and PTS

Figure 2. Model of mediating role of PTS in relationship between time and PGS
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Tables
Table 1. Means and standard deviations of PTS and PGS at each post loss timepoint.

PTS 6 months
PTS 13 months
PTS 18 months
PTS 48 months
PGS 6 months
PGS 13 months
PGS 18 months
PGS 48 months

Mean (SD)
29.54 (8.48)
29.48 (7.86)
28.64 (7.59)
26.62 (6.99)
32.79 (10.64)
31.53 (10.76)
30.03 (10.26)
24.98 (9.34)

Table 1. Means and standard deviations of PTS and PGS at each post loss timepoint.

Table 2. Pearson’s correlations between total scores of PGS and PTSD at all four time points
1

2

3

4

5

6

1

PGS 6 months

2

PGS 13 months

.87

3

PGS 18 months

.81

.86

4

PGS 48 months

.70

.76

.72

5

PTS 6 months

.67

.58

.55

.47

6

PTS 13 months

.55

.59

.57

.55

.81

7

PTS 18 months

.57

.57

.65

.60

.73

.57

8

PTS 48 months

.54

.52

.61

.70

.70

.54

7

.75

Note. All correlations (p˂.01 (2-tailed))
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Table 3. Mediating role of PGS in relationship between time and PTS
Path
A
B
C'

Predictor
Time
PGS
Time

Outcome
PGS
PTS
PTS

B
-0.01
0.35
-0.01

SE
0.01
0.03
0.01

T
-10.27
11.45
-0.77

P
<.001
<.001
0.42

Table 4. Mediating role of PTS in relationship between time and C symptoms
Path
A
B
C'

Predictor
Time
PTS
Time

Outcome
PTS
PGS
PGS

B
-0.01
0.47
-0.01

SE
0.01
0.05
0.01

T
-5.33
9.2
-10.14

P
<.001
<.001
<.001
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Figure 1. Model of mediating role of PGS in relationship between time and PTS

A
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PTS
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Figure 2. Model of mediating role of PTS in relationship between time and PGS
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