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Bereavement can precipitate symptoms of depression, pro-

longed grief disorder, and posttraumatic stress disorder.

Targeting repetitive negative thought (i.e., worry, rumina-

tion) in treatment may help reduce post-loss psychopathol-

ogy. Yet, evidence on longitudinal associations of

depressive rumination and worry with post-loss psy-

chopathology symptoms has been mixed and the directions

of effects are still unclear. Recently bereaved adults (78%

female) completed questionnaires assessing depressive

rumination (brooding), worry, and depression, prolonged

grief and posttraumatic stress symptoms 11 times in 1.5

month intervals. We applied random-intercept cross-

lagged panel models (RICLPMs) to examine reciprocal

within-person associations between worry and psy-

chopathology symptoms, between rumination and these

symptoms, and between worry and rumination. Main find-

ings were that worry showed reciprocal relationships with

psychopathology symptoms (although worry did not con-

sistently predict prolonged grief symptoms). Depressive

rumination was predicted by psychopathology symptoms,

but not vice versa. Worry showed reciprocal relations with

depressive rumination. Findings suggest that worry may be

part of a downward spiral, enhancing psychopathology

symptoms following loss, whereas depressive rumination

is solely a consequence of such symptoms.
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BEREAVEMENT IS A MAJOR stressful life event, which
can precipitate psychopathology in a significant
minority, including depression, posttraumatic
stress disorder (PTSD), and prolonged grief disor-
der (PGD; Prigerson et al., 2021; Zisook et al.,
2014). PGD is a disorder characterized by persis-
tent, distressing, and disabling grief and is newly
included in the forthcoming eleventh edition of
the International Classification of Diseases (ICD-
11; World Health Organization, 2018) and the
text revision of the fifth Diagnostic and Statistical
Manual of Mental Disorders (DSM-5-TR;
American Psychiatric Association, 2020). Effective
treatments for prolonged grief symptoms and
related health problems have been developed, yet
these generally only alleviate the suffering of half
of all patients (e.g., Boelen et al., 2007; Shear
et al., 2005; for reviews: Doering & Eisma,
2016; Johannsen et al., 2019). Knowledge on
changeable determinants of psychological out-
comes of bereavement may help improve treat-
ments for distressed bereaved people.
Accordingly, grief researchers have aimed to clar-
ify these determinants (for a review: Eisma &
Stroebe, 2021).

One important changeable determinant of men-
tal disorders is repetitive thought, defined as the
process of thinking attentively, repetitively, or fre-
quently about oneself or one’s world (Segerstrom
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et al., 2003). Repetitive negative thought, i.e.,
repetitive thought focused on negative events or
emotions, is considered a transdiagnostic risk fac-
tor of psychopathology (Ehring & Watkins,
2008). Most commonly, it is conceptualized as
worry (predominantly verbal repetitive thought
about uncertain future events with potential nega-
tive outcomes; Borkovec et al., 1998) or depressive
rumination (repetitively and passively focusing on
the nature, causes, and consequences of one’s low
mood; Nolen-Hoeksema et al., 2008). These cog-
nitive processes relate to mood and anxiety disor-
ders, such as depression and generalized anxiety
disorder, as well as stress-related disorders, includ-
ing PTSD and PGD (Eisma & Stroebe, 2021;
Moulds et al., 2020; Nolen-Hoeksema et al.,
2008; Olatunji et al., 2013). Systematic reviews
and meta-analyses have demonstrated that treat-
ments targeting worry and rumination are effective
in reducing psychopathology (e.g., Querstret &
Cropley, 2013) and pilot randomized controlled
trials demonstrate that such treatments may also
reduce loss-related psychopathology (e.g., Eisma
et al., 2015; Wenn et al., 2019). Nevertheless, it
is yet unclear what the temporal relationships are
between depressive rumination, worry, and com-
monly observed symptoms of post-loss psy-
chopathology. This precludes conclusions on
what types of repetitive negative thought are risk
factors for poor psychological adaptation to loss.

Below, we will review theoretical mechanisms
proposed to underlie temporal associations
between rumination, worry, and symptoms of psy-
chopathology and summarize results from longitu-
dinal surveys among bereaved samples.
Subsequently, we discuss three major limitations
of prior survey research (no consideration of
within-person effects, of reciprocal relations
between repetitive thought and symptoms of psy-
chopathology, and of the reciprocal relations
between worry and rumination). We will explain
how we addressed these limitations in the present,
multi-wave cohort survey study applying random
intercept cross-lagged panel models (Hamaker
et al., 2015; Orth et al., 2021).

depressive rumination and post-loss
psychopathology

Nolen-Hoeksema and colleagues conducted the
first series of large-scale studies into depressive
rumination in bereaved persons in the 1990s
(Nolen-Hoeksema et al., 1994, 1997; Nolen-
Hoeksema & Davis, 1999; for a review: Nolen-
Hoeksema et al., 2008). According to Nolen-
Hoeksema’s Response Styles Theory (RST), nega-
tive affect elicits rumination, which is considered
a maladaptive strategy to understand one’s depres-
sive symptoms (Nolen-Hoeksema et al., 2008). In
brief, the RST holds that rumination exacerbates
depression by (a) increasing the accessibility of
negative cognitions about the self, the world, and
the future, (b) making problem-solving less effec-
tive, (c) reducing instrumental behavior, and (d)
driving away social support. The tenets of the
RST have received support in research in clinical
and nonclinical samples (Nolen-Hoeksema et al.,
2008), and, to a lesser extent, from research in
bereaved samples (e.g., Eisma, et al., 2020;
Nolen-Hoeksema & Davis, 1999).

Importantly for present purposes, studies have
demonstrated positive concurrent associations
between depressive rumination and depressive,
prolonged grief and posttraumatic stress symp-
toms in bereaved samples (e.g., Boelen &
Lenferink, 2020; Eisma et al., 2020; Ito et al.,
2003; Nolen-Hoeksema et al., 1994, 1997). How-
ever, longitudinal surveys have yielded mixed find-
ings. In a classic longitudinal cohort survey study
of 253 bereaved adults, more depressive rumina-
tion 1 month after bereavement predicted higher
levels of depression 5 months later, over and above
baseline depressive symptoms and social support
(Nolen-Hoeksema et al., 1994). However, three
recent longitudinal surveys among bereaved adults
showed that depressive rumination did not predict
depressive, prolonged grief and posttraumatic
stress symptoms over varying time periods while
controlling for baseline symptoms (Boelen et al.,
2016; Eisma et al., 2012, 2015). It should be noted
that these newer studies showed some similarities
to Nolen-Hoeksema et al.’s (1994) work. The
studies had comparable sample sizes and samples
consisted of adult, predominantly female partici-
pants who had experienced losses due to varying
causes. However, they also differed in key
respects. Specifically, the newer studies were not
cohort studies and used the brooding subscale of
the Ruminative Response Scale (RRS), instead of
the RRS, because the latter has been criticized
for content overlap with depressive symptoms
(Treynor et al., 2003). Due to these mixed findings
and methodological differences, it is yet unclear if
depressive rumination affects commonly experi-
enced emotional problems after bereavement.

worry and post-loss
psychopathology

While rumination has historically been the focal
point for grief researchers interested in repetitive
thought, there is increasing interest in another fre-
quently studied repetitive thought style: worry).
Worry, like rumination, consists of negative,
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abstract, repetitive thought (Watkins, 2008).
However, it is distinct in motivation (i.e., focused
on preventing negative events instead of under-
standing negative experiences) and temporal focus
(focused on the future instead of the past; for a
comparison: Nolen-Hoeksema et al., 2008). A
classic theory holds that worry acts as a cognitive
avoidance strategy by reducing the accessibility of
affect-laden imagery, which exacerbates affective
disturbances (Borkovec et al., 1998). It has been
hypothesized that the uncertainties associated with
bereavement (e.g., life changes, role changes, suf-
fering of family members) could elicit worries after
bereavement. In turn, severe and persistent worry
about such topics could hamper the emotional
processing of painful memories related to the loss,
leading to the persistence of post-loss psy-
chopathology symptoms (Eisma et al., 2017,
2020).

In line with these theoretical notions, worry has
shown positive concurrent associations with loss-
related avoidance and anxiety, depression and pro-
longed grief symptoms (e.g., Boelen, 2010; Eisma
et al., 2020). However, two longitudinal studies
yielded conflicting findings on the relationship
between worry and post-loss distress. Eisma
et al. (2017) demonstrated that worry predicted
anxiety, depression, and prolonged grief symp-
toms over a 6-month period, while controlling
for baseline symptoms. However, Boelen et al.
(2016) did not find that worry predicted depres-
sion, prolonged grief, and posttraumatic stress
symptoms over the same period while controlling
for baseline symptoms.

limitations of prior longitudinal
studies

A first limitation of previous longitudinal studies is
that they employed traditional lagged models,
which do not clearly show whether the results are
due to between-person effects, within-person
effects, or a mixture of both (Hamaker et al.,
2015). The associations between the same vari-
ables at between- and within-levels, however, do
not always match in terms of magnitude and statis-
tical significance (e.g., Keijsers, 2016). This prob-
lem hampers the examination of the direction of
the association between repetitive thought and psy-
chopathology, and thus the identification of targets
for preventative and curative treatments. While
both repetitive thought and psychopathology
symptoms have stable trait-like components (i.e.,
individual differences), people may experience
some deviations from their usual levels (i.e.,
increases and decreases) across time. In this study,
we investigated the differential roles of both of
these between-person and within-person effects in
repetitive thought and post-loss psychopathology
controlling for the shared variance between effects.

A second limitation of prior longitudinal studies
is that they have not accounted for the fact that
repetitive negative thought can be both a cause
and consequence of affective disturbances. For
example, the RST holds that negative emotions
(common to affective and stress-related disorders)
elicit ruminative thought, which, in turn, leads to
more affective disturbances via a variety of mech-
anisms, resulting in a downward spiral (Nolen-
Hoeksema et al., 2008; cf. Watkins & Roberts,
2020). Indeed, prior studies in other areas have
provided some evidence that repetitive negative
thought may be both a cause and consequence of
emotional distress (e.g., Everaert & Joorman,
2020; Nolen-Hoeksema et al., 2007). Clarifying
such associations among the bereaved could offer
clues for treatment development. For example,
the existence of reciprocal associations between
rumination and depression would suggest that
both rumination-focused treatments and treat-
ments aimed at reducing negative mood could be
effective in targeting repetitive thought and post-
loss depressive symptoms (cf. Eisma et al., 2015;
Papa et al., 2013).

A third limitation of prior research is that
despite demonstrating concurrent associations of
worry and rumination (Eisma et al., 2020), it has
not been clarified how these processes mutually
influence each other in bereaved persons. How-
ever, it is conceivable that depressive rumination
about the causes and consequences of loss-related
distress would elicit worries about future loss-
related stressors, and vice-versa (cf. Anyan et al.,
2020). The direction of such effects may provide
insight into which type of repetitive negative
thought one should specifically target in treatment
for severely distressed bereaved people.

the current study

The main aims of the present longitudinal cohort
survey study are to test the hypotheses that depres-
sive rumination and worry have reciprocal rela-
tionships with loss-related psychopathology
severity (i.e., depression, prolonged grief, and
posttraumatic stress symptoms). Moreover, we
tested the hypothesis that depressive rumination
and worry mutually affect each other over time.
To address key limitations of prior research, we
set out to examine the within-person associations
between these variables using random-intercept
cross-lagged panel models (RICLPMs).



Table 1
Demographic and Loss-Related Characteristics of the Sam-
ple (N = 426)

Demographic characteristics

Gender (Valid N (%))

Male 94 (22)

Female 332 (78)

Age in years (M (SD)) 53.67 (14.28)

Education level (Valid N (%))

College/University 246 (58)

Lower than college/university 180 (42)

Loss characteristics

Time since loss in months (M (SD)) 4.82 (2.98)

Deceased person is (Valid N (%))

Partner 192 (45)

Child 35 (8)

Sibling 21 (5)

Parent 149 (35)

Other 29 (7)

Cause of death is (Valid N (%))

Illness longer than one month 194 (46)

Illness shorter than one month 39 (9)

Accident 9 (2)

Suicide 25 (6)

At birth 6 (1)

Unexpected medical cause 89 (21)

Other cause 64 (15)

Death was (Valid N (%))

Non-violent 389 (91)

Violent (suicide, accident, homicide) 37 (9)
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Method

procedure

Data were gathered in the context of a large
research project studying cognitive behavioral cor-
relates of different emotional problems after
bereavement, called the Utrecht Longitudinal
Study on Adjustment to Loss (for further details
see: Eisma et al., 2020). Participants were
recruited via announcements on different internet
websites and online platforms providing informa-
tion about grief and bereavement care to different
bereaved audiences (including ones from nonprofit
bereavement care organizations and funeral com-
panies). The announcements explained the aims
of the project and invited adults (i.e., 18 years
and older) who had lost a relative or a friend to
participate. After completing an online application
form, participants received a personal login code
and were referred to a secure website where more
information about the study was provided. Subse-
quent to providing informed consent, participants
could complete the first questionnaire. Participants
who had experienced their loss within the past
year were asked if they were willing to complete
additional questionnaires. Those willing to do so
were sent an automated email that included a link
to an online follow-up questionnaire for 10 times,
every 6 weeks. Follow-up questionnaires were
accessible for 7 days, after the email invitation,
in order to keep the intervals between completed
follow-up measures similar for all participants.
We sent no additional reminders. Participants
received no money or other incentives to complete
the questionnaires. Recruitment took place
between early 2012 and late 2020. In the period
of data collection, 2,104 people completed an
application form, 1,170 (56%) of whom com-
pleted the questionnaires. For the current study,
we selected people who experienced their loss in
the previous year and were invited for follow-up
measures, yielding a sample of N = 426.

participant characteristics

Table 1 shows the baseline sample characteristics
of the 426 participants (78% female). The mean
age of participants was 53.67 years (SD =
14.28). Most had lost a partner, 45%, or a parent,
35%, on average 4.82 months ago (SD = 2.98
months). Because all first assessments were con-
ducted at different points in time (within 12
months from loss) the available data encompassed
a time range varying from 1 month to over 2 years
across time-points.
instruments

A self-constructed questionnaire was used to assess
sociodemographic characteristics (gender, age,
education level) and loss-related characteristics
(time since loss in months, relationship with the
deceased, cause of death).

Worry was measured with an abbreviated 8-
item version of the original Penn State Worry
Questionnaire (PSWQ-A; Hopko et al., 2003;
Dutch version: Boelen et al., 2016). We adapted
the instructions slightly so that participants were
asked to indicate how typical certain behaviors
were over the past period (instead of how typical
these behaviors were in general) on a 5-point scale
(from 1 = “not at all typical of me” to 5 = “very
typical of me”). Higher average scores indicate
stronger worry tendencies. At baseline, the
PSWQ-A showed excellent reliability, a = .94
(range across study waves: .94–.96; see Appendix
A for reliabilities of all scales at each study wave).

Depressive rumination was assessed with the 5-
item brooding subscale of the Ruminative
Response Scale of the Response Styles Question-
naire (RRS-RSQ: Nolen-Hoeksema & Morrow,



worry ruminat ion and post - los s p sychopathology 797
1991) as it is proposed to show no content overlap
with scales that assess depressive symptoms
(Treynor et al. 2003; Dutch version: Schoofs
et al., 2010). To assess brooding every 6 weeks,
we adapted the instructions of the scale. Specifi-
cally, participants were asked how often they exhi-
bit certain behavior if they feel sad, blue, or
depressed over the past month on a four-point
scale (from 1 = “almost never” to 4 = “almost
always”). The reliability of the brooding scale
was adequate at baseline, a = .78 (range across
study waves: .78–.86).

Depressive symptoms were assessed with the 7-
item depression subscale of the Hospital Anxiety
and Depression Scale (HADS; Zigmond &
Snaith, 1983; Dutch version: Spinhoven et al.,
1997). Participants rated the extent to which they
experienced certain symptoms in the last week on
a 4-point scale ranging from 1 to 4 (varying
anchors). The depression subscale of the HADS
has good psychometric properties (Bjelland et al.,
2002). In the baseline sample, internal consistency
was excellent, a = .93 (range across study waves:
.88–.93).

Prolonged grief symptoms were measured
using 11 items of the Prolonged Grief Disorder
Scale (PGD Scale: Boelen, 2012). This scale is
based on an earlier diagnostic proposal of
Prigerson et al. (2009) for PGD. It contains items
on cognitive/emotional symptoms, separation dis-
tress, and functional impairment. Participants
rate the frequency of occurrence of symptoms
over the past month on a 5-point scale (from 1
= “never” to 5 = “always”). The average score
represents prolonged grief symptom severity.
The reliability of the PGD scale was excellent at
baseline, a = .93 (range across study waves:
.92–.94).

Posttraumatic stress symptoms were assessed
with the PTSD Symptom Scale Self-Report version
(PSS-SR), a 17-item measure of posttraumatic
stress symptoms per criteria from the fourth edi-
tion of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV). Participants rate the
frequency of experiencing symptoms during the
preceding month on 4-point scales (from 1 =
“not at all” to 4 = “five/more times per week/al-
most always”). The index event was defined as
“the death of your loved one” (e.g., “How often
did you have unpleasant dreams or nightmares
about the death of your loved one?”). Good psy-
chometric properties of the PSS-SR have been
reported in English (Foa et al., 1997) and Dutch
samples (Engelhard et al., 2007). Internal consis-
tency was excellent at baseline, a = .90 (range
across study waves: .87–.90).
statistical analyses

To examine longitudinal bidirectional effects, we
used random intercept cross-lagged panel models
(RICLPM; Hamaker et al., 2015; Keijsers, 2016).
Extending the traditional cross-lagged panel model
analysis, which investigates the associations
between variables at the between-person level,
the RICLPM examines bidirectional associations
between two variables at the within-person level
while controlling for the between-person differ-
ences and stability paths.

A recent study has shown that RICLPMs have a
better fit and fewer convergence problems com-
pared to traditional cross-lagged panel models
(Orth et al., 2021). RICLPMs show cross-lagged
associations between the deviations from the usual
level. Thus, the RICLPM is especially suitable
when the time intervals between assessments are
not long enough to observe permanent changes
in variables (Orth et al., 2021). Given that the time
interval between assessments is relatively short
(1.5 months) in this study, we used RICLPMs as
our main models and relied on their results in
our interpretations. However, we also ran tradi-
tional cross-lagged panel model (CLPM) analyses
reported in supplementary materials only (see
Appendix B).

We first computed the percentage of variance at
the within-person level for all variables: 18% for
worry, 28% for depressive rumination, 19% for
depressive symptoms, 18% for prolonged grief
symptoms, and 18% for posttraumatic stress
symptoms. These results show that, although most
of the variance in these variables was due to indi-
vidual differences (i.e., stable trait-like compo-
nents), there was still a considerable amount of
variance due to fluctuations in these variables
across study waves.

In our RICLPMs (see Figure 1, Appendix C), we
estimated latent variables at the between-person
level using scores at all 11 study waves and con-
straining their loadings to 1. These between-
person level estimates represented the stable trait-
like components of the variables. We included
the association between the between-person differ-
ences in our variables in each model. To estimate
within-person variations, assessments at each
wave were regressed onto separate latent variables
while constraining their loadings to 1. Within-
person variations represented the deviations from
the usual level. At the within-person level, we
added stability paths (i.e., autoregressive paths),
cross-lagged paths, correlation at the first assess-
ment wave (T1), and within-wave error correla-
tions. We dealt with missing data using the full
information maximum likelihood estimation with
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robust standard errors (i.e., MLR) in Mplus Ver-
sion 8 (Allison, 2003; Enders & Bandalos, 2001;
Muthén & Muthén, 1998-2017) that is shown to
be able to handle even large proportions of missing
data (Johnson & Young, 2011).

In our RICLPMs, we tested whether stability
paths, cross-lagged paths, and within-wave corre-
lations could be constrained to be equal across
waves using chi-square difference tests. In these
model comparison tests, we used the uncondi-
tional RICLPM model without any constraints as
the base model (see Appendix D for model com-
parisons). We followed these steps for seven bidi-
rectional and longitudinal associations: (a) worry
and three psychopathology indicators (depressive
symptoms, prolonged grief symptoms, and post-
traumatic stress symptoms), (b) depressive rumina-
tion and three psychopathology indicators, (c)
worry and depressive rumination, and then
reported the results of the best-fitting models. All
final models an RMSEA lower than .04 and a
CFI higher than .97 (see Appendix D for all fit
statistics).

Results

descriptive statistics, correlations
and psychopathology levels

We present the descriptive statistics of and correla-
tions between study variables in Table 2 based on
all scores across all 11 waves. These results
showed that all variables had significant
moderate-to-strong associations with each other.
We also present descriptive statistics and correla-
tions at each study wave separately in Appendix A.

At baseline, mean item scores covered the full
range for nearly all scales. Twenty-five percent of
participants scored above an established threshold
for probable depression (Bjelland et al., 2002), and
55% of participants scored above an established
threshold for probable PTSD (Coffey et al.,
2006). Notably, the latter cut-off has limited sensi-
tivity, so the true number of PTSD cases is likely
lower. The sample can best be described as
subclinical.
Table 2
Descriptive Statistics and Correlations Across 11 Study Waves

Variable N M

1 Worry 2,217 2.41

2 Depressive rumination 2,226 1.60

3 Depressive symptoms 2,203 1.82

4 PG symptoms 2,228 2.28

5 PTS symptoms 2,206 1.75

Note. N is the total number of reported cases across all participants in

prolonged grief. PTS = posttraumatic stress.
missing data

Most participants did not show a consistent pat-
tern in filling in the surveys across study waves,
but instead had an on-again/off-again type of par-
ticipation (e.g., filled in the surveys in the first
three waves, then left for two waves, then filled
in the surveys for four waves, and left again for
the last two waves). Thus, some dropped-out par-
ticipants at one wave were active participants in
another wave. The mean number of completed
surveys per participant was 5.20 (SD = 3.90, range
= 1–11). Out of the 426 participants in the first
wave, only 55 participants filled in the surveys
across all 11 study waves. Sample sizes at each
wave, however, varied between 149 and 426 (a list
of participant numbers across waves can be found
in Appendix A). People who filled in only some of
the surveys (n = 371) had significantly higher levels
of worry, DM = .36, t(424) = 2.34, p = .02, and
depressive rumination, DM = .23, t(424) = 2.51,
p = .01, than people who filled in all 11 surveys
(n = 55). Nevertheless, there was no significant dif-
ference between these two groups on depressive
symptoms, DM = -.62, t(424) = -.62, p = .54, pro-
longed grief symptoms, DM = .06, t(424) = .44, p =
.66, or posttraumatic stress symptoms, DM = -.27,
t(424) = -.39, p = .70. Thus, participants who com-
pleted only some study waves did not appear to
differ in their psychopathology severity from
completers.

Since dropout took place especially after the
first study wave, in further analyses, we examined
whether participants who filled in the survey only
at the first study wave (n = 138) differed from the
participants who continued to participate in our
longitudinal study after the first study wave (i.e.,
filled in the survey at least once more, n = 288).
Although participants who left the study after
the first wave had slightly higher levels of worry
and depressive rumination at the first study wave
than the participants who remained in the study,
the difference was not significant, DM for worry
= .19, t(424) = 1.76, p = .08, and, DM for depres-
sive rumination = .11, t(424) = 1.71, p = .09. Sim-
SD 1 2 3 4 5

1.07 -

0.60 .63 -

0.71 .53 .59 -

0.91 .54 .66 .79 -

0.53 .62 .66 .79 .84 -

11 study waves. All correlations are significant, p < .001. PG =



worry ruminat ion and post - los s p sychopathology 799
ilarly, none of the differences in the comparisons
of depressive symptoms, DM = -.45, t(424) =
-.63, p = .53, prolonged grief symptoms,
DM = .03, t(424) = .34, p = .74, or posttraumatic
stress symptoms, DM = .35, t(424) = .68, p = .50,
were significant. We also conducted all our ran-
dom intercept cross-lagged panel model analyses
(see below) only with the 288 participants who
did not drop out after the first study wave and
found identical results.

longitudinal analyses with riclpms

Worry and Psychopathology Symptoms
The results (see Table 3) showed that at the
between-person level, worry was linked to all three
psychopathology indicators. People with higher
worry levels also reported higher levels of depres-
sive symptoms, prolonged grief symptoms, and
posttraumatic stress symptoms.

Regarding the cross-lagged effects between the
within-person variables, any deviation from the
usual levels of three psychopathology indicators
Table 3
RICLPMs for the Association Between Worry and Mental Health

Depres

b

Between-level association .35

Worry (t) –> Mental health indicator (t+1) .06

Mental health indicator (t) –> Worry (t+1) .24

T1 within-person association .07

T2-T11 residual associations .02 - .0

Autoregressive paths for worry .26

Autoregressive paths for mental health indicator .10 - .5

PG sym

b

Between-level association .43

Worry (t) –> Mental health indicator (t+1) -.12 - .2

Mental health indicator (t) –> Worry (t+1) .23

T1 within-person association .11

T2-T11 residual associations .01 - .0

Autoregressive paths for worry .27

Autoregressive paths for mental health indicator .45

PTS sy

b

Between-level association .32

Worry (t) –> Mental health indicator (t+1) .04

Mental health indicator (t) –> Worry (t+1) .42

T1 within-person association .04

T2-T11 residual associations .03

Autoregressive paths for worry .23

Autoregressive paths for mental health indicator .34

Note. RICLPM = Random intercept cross-lagged panel model. PG = pro

the same and constantly significant across study waves. For the remai

last column (b/r) shows the standardized coefficients for both unidirecti

rows 1, 4, and 5 for each variable) associations. Standardized coefficie
at a study wave was positively linked with a
deviation from the usual level of worry at the
next study wave across all study waves. In terms
of the opposite effect, while within-person level
worry was a constant predictor of within-
person level depressive symptoms and posttrau-
matic stress symptoms across waves, the longitu-
dinal effect of within-person level worry on
within-person level prolonged grief symptoms
varied across waves. That is, the longitudinal
effect of worry on prolonged grief symptoms
was significant at some waves, but not at others.
Thus, we conducted our comparison tests of
bidirectional effects only for depressive symp-
toms and posttraumatic stress symptoms, and
found that the effect of depressive symptoms/
posttraumatic stress symptoms on worry was
stronger than the effect of worry on depressive
symptoms/ posttraumatic stress symptoms (Wald
= 10.21, df = 1, p = .001 for depressive symp-
toms, Wald = 35.48, df = 1, p < .001 for post-
traumatic stress symptoms).
sive symptoms

SE p b/r

.04 <.001 .57

.02 .01 .08 - .13

.05 <.001 .12 - .20

.03 .02 .28

8 .01 - .02 .00 - .13 .12 - .20

.04 <.001 .22 - .31

8 .07 - .23 .00 - .59 .11 - .65

ptoms

SE p b/r

.05 <.001 .57

1 .06 - .09 .00 - .89 -.19 - .28

.04 <.001 .15 - .23

.03 <.001 .35

8 .01 - .03 .00 - .44 .07 - .53

.04 <.001 .23 - .31

.04 <.001 .41 - .57

mptoms

SE p b/r

.03 <.001 .69

.02 .03 .07 - .09

.07 <.001 .18 - .26

.02 .01 .23

.00 <.001 .32 - .48

.04 <.001 .21 - .28

.05 <.001 .30 - .39

longed grief. PTS = posttraumatic stress. Coefficients in bold were

ning non-bold paths, significance varied across study waves. The

onal (b; rows 2, 3, 6, and 7 for each variable) and bidirectional (r;

nts across time points differ due to varying standard errors.
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For all three psychopathology indicators, devia-
tions from the usual levels at the first study wave
were linked with concurrent deviations in worry.
Residuals were correlated only for within-person
changes in posttraumatic stress symptoms and
worry. Stability paths were significant across all
waves for worry, prolonged grief and posttrau-
matic stress symptoms, but varied across waves
for depressive symptoms.

Depressive Rumination and Psychopathology
Symptoms
As shown in Table 4, at the between-person level,
the stable trait-like component of depressive rumi-
nation was positively linked to all three psy-
chopathology indicators. People with higher
levels of depressive rumination scored higher on
depressive symptoms, prolonged grief symptoms,
and posttraumatic stress symptoms.

Within-person cross-lagged examinations
showed that the association between depressive
Table 4
RICLPMs for the Association Between Depressive Rumination and

Between-level association

Depressive rumination (t) –> Mental health indicator (t+1)

Mental health indicator (t) –> Dep. rumination (t+1)

T1 within-person association

T2-T11 residual associations

Autoregressive paths for dep. rumination

Autoregressive paths for mental health indicator

Between-level association

Depressive rumination (t) –> Mental health indicator (t+1)

Mental health indicator (t) –> Dep. rumination (t+1)

T1 within-person association

T2-T11 residual associations

Autoregressive paths for depressive rumination

Autoregressive paths for mental health indicator

Between-level association

Depressive rumination (t) –> Mental health indicator (t+1)

Mental health indicator (t) –> Depressive rumination (t+1)

T1 within-person association

T2-T11 residual associations

Autoregressive paths for depressive rumination

Autoregressive paths for mental health indicator

Note. RICLPM = Random intercept cross-lagged panel model. PG = pro

bold were same and constantly significant across study waves. For the r

The last column (b/r) shows the standardized coefficients for both unidir

(r; rows 1, 4, and 5 for each variable) associations. Standardized coef
rumination and psychopathology symptoms is uni-
directional. Although increases compared to usual
levels in all three psychopathology indicators (i.e.,
depressive symptoms, prolonged grief symptoms,
posttraumatic stress symptoms) at a study wave
were predictors of increases in depressive rumina-
tion at the next study wave, the opposite effect was
not significant.

Within-person associations at the first study
wave yielded significant positive correlations
between the deviations in psychopathology indica-
tors and depressive rumination. Associations
between residuals at the other study waves indi-
cated significant correlations between within-
person changes in psychopathology indicators
and depressive rumination because of unmeasured
other variables. Stability examinations revealed
that any deviation in depressive rumination, pro-
longed grief symptoms, or posttraumatic stress
symptoms at a study wave was a predictor of a
deviation in the same variable at the next study
Mental Health

Depressive symptoms

b SE p b/r

.20 .02 <.001 .64

.04 .03 .14 .03 - .05

.17 .04 <.001 .13 - .20

.06 .02 <.001 .32

.03 .00 <.001 .27 - .43

.19 .04 <.001 .15 - .22

.01 - .62 .07 - .17 .00 - .96 .01 - .64

PG symptoms

b SE p b/r

.29 .03 <.001 .73

.05 .03 .10 .04 - .05

.11 .03 <.001 .11 - .16

.07 .02 <.001 .33

.04 .01 <.001 .32 - .53

.19 .04 <.001 .16 - .22

.47 .04 <.001 .44 - .56

PTS symptoms

b SE p b/r

.18 .02 <.001 .74

.04 .02 .06 .52 - .66

.27 .05 <.001 .18 - .22

.04 .01 <.001 .31

.03 .00 <.001 .30 - .46

.17 .04 <.001 .14 - .19

.35 .04 <.001 .33 - .41

longed grief. PTS = posttraumatic stress disorder. Coefficients in

emaining non-bold paths, significance varied across study waves.

ectional (b; rows 2, 3, 6, and 7 for each variable) and bidirectional

ficients across time points differ due to varying standard errors.
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wave. Significance of stability paths differed across
waves for depressive symptoms.

Worry and Depressive Rumination
The results (see Table 5) revealed that worry and
depressive rumination were positively associated
at the between-person level. This link between
the stable trait-like components of worry and
depressive rumination shows that people who have
higher levels of worry were likely to have higher
levels of depressive rumination too.

More importantly, results yielded reciprocal
cross-lagged links between within-person varia-
tions in worry and depressive rumination. That
is, any within-person deviation from the usual
level of worry at a study wave was a predictor of
a deviation from the usual level of depressive rumi-
nation at the next study wave, and vice versa. If
worry (depressive rumination) increased at a study
wave, depressive rumination (worry) increased at
the next wave. Comparisons of these two cross-
lagged effects showed that they did not differ from
each other, meaning that the longitudinal effect of
worry on depressive rumination was as influential
as the longitudinal effect of depressive rumination
on worry (Wald = 0.02, df = 1, p = .89).

The moderate level of the within-person corre-
lation at the first study wave showed that the
simultaneous deviations from the usual levels in
worry and depressive rumination were positively
linked to each other. Within-person correlations
at the other waves reflected the residual associa-
tions between the changes in these two variables
due to unmeasured other variables. Last, both
worry and depressive rumination showed signifi-
cant stability across study waves. That is, a devia-
tion from the usual level in worry/depressive
rumination at a study wave was a predictor of a
deviation from the usual level in the same variable
at the next study wave.
Table 5
RICLPM for the Association Between Worry and Depressive Rum

Dep. rum

b

Between-level association .35

Worry (t) –> Dep. rumination (t+1) .09

Dep. rumination (t) –> Worry (t+1) .10

T1 within-person association .11

T2-T11 residual associations .05

Autoregressive paths for Worry .30

Autoregressive paths for Dep. rumination .20

Note. RICLPM = Random intercept cross-lagged panel model. Dep. rum

standardized coefficients for both unidirectional (b; rows 2, 3, 6, and 7)

were the same and constantly significant across study waves. Standard

errors.
Power
We conducted a post hoc Monte Carlo power sim-
ulation (Muthén & Muthén, 2002) using the esti-
mates in our study. Our power was greater .80 to
detect most cross-lagged associations under inves-
tigation (75%) for the average number of partici-
pants per study wave.

Discussion
This study aimed to clarify the reciprocal associa-
tions between repetitive negative thought (i.e.,
worry and depressive rumination) and depressive,
prolonged grief, and posttraumatic stress symp-
toms as well as between worry and depressive
rumination. For clarity, from RICLPMs we can
derive whether higher levels than usual of variable
A are predictive of higher levels of variable B at the
next time-point (Orth et al., 2021). Our analyses
showed that (a) changes in worry and psy-
chopathology symptoms mutually predicted each
other, yet that the effect of psychopathology symp-
toms on worry was stronger than vice versa (note:
worry did not consistently predict prolonged grief
symptoms), (b) changes in psychopathology symp-
toms predicted changes in depressive rumination,
but not vice versa, and (c) changes in worry and
depressive rumination mutually predicted each
other.

The finding that worry relatively consistently
predicted all psychopathology outcomes comple-
ments a prior longitudinal study by Eisma et al.
(2017). They showed positive longitudinal associ-
ations between worry and depression and pro-
longed grief symptoms over 6 months, while
controlling for baseline symptoms. However,
similar analyses by Boelen et al. (2016) in a
smaller sample yielded null-results. Notably, psy-
chopathology symptoms also predicted worry at
the next time-point and these effects were larger
than the reverse effect. Multiple processes could
ination

ination

SE p b/r

.03 <.001 .73

.03 <.001 .11 - .17

.05 .03 .05 - .08

.03 <.001 .45

.01 <.001 .27 - .48

.04 <.001 .27 - .35

.05 <.001 .16 - .23

ination = depressive rumination. The last column (b/r) shows the

and bidirectional (r; rows 1, 4, and 5) associations. All coefficients

ized coefficients across time points differ due to varying standard
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underlie this pattern of findings. First, it may be
that those experiencing the most severe affective
disturbances are more inclined to use worry as a
cognitive avoidance strategy to temporarily reduce
the impact of painful memories (Borkovec et al.,
1998). Second, the people closest to the deceased
often experience most restoration-oriented stres-
sors (i.e., stressors that come about as a secondary
consequence of the loss). For example, partners
(vs. other bereaved) more often take care of prac-
tical issues, take on new life roles, and perform
new tasks previously done by the deceased
(Eisma et al., in press). Those who experience most
distress thus also often encounter more stressors
that could elicit worry. Future work could aim to
elucidate which of these, or other, mechanisms
accounts for the effects of psychopathology symp-
toms on worry. In turn, the continuous cognitive
activity that characterizes worry could in the long
run impede emotional processing of painful
aspects of the loss and perpetuate distress (Eisma
et al., 2017). Generally, findings support a recipro-
cal relation between worry and post-loss psy-
chopathology severity, which could signal a
downward spiral.

Changes in depressive rumination did not sig-
nificantly predict changes in loss-related psy-
chopathology symptoms. These findings
complement results from three prior longitudinal
studies finding no significant predictive effects of
brooding on symptoms of depression, prolonged
grief and/or posttraumatic stress whilst controlling
for baseline symptoms (Boelen et al., 2016; Eisma
et al., 2012, 2015). Findings appear at odds with
Nolen-Hoeksema et al. (1994), who found that
depressive rumination predicted depressive symp-
toms over and above baseline symptoms in a
bereaved sample. Results from bereaved samples
also do not converge with many longitudinal stud-
ies on nonbereaved samples, showing that depres-
sive rumination prospectively predicts depression
severity (e.g., Burwell & Shirk, 2007; Just &
Alloy, 1997; Treynor et al., 2003; for a review:
Nolen-Hoeksema et al., 2008). Another main find-
ing was that changes in all psychopathology indi-
cators predicted changes in depressive
rumination. This supports the notion that negative
affect (integral to depression, prolonged grief and
posttraumatic stress reactions) elicits depressive
rumination (Nolen-Hoeksema et al., 2008). Possi-
bly, rumination serves as a strategy to comprehend
the nature, causes, and consequences of these
experiences. Taken together, it appears that
depressive rumination is primarily a consequence,
rather than a driving mechanism, of affective and
stress-related symptomatology in bereaved adults.
Does this imply that rumination is not impor-
tant in psychological adjustment to bereavement?
Or does it imply that repetitive thought is not truly
a transdiagnostic risk-factor? The answer to these
questions is likely nuanced. Rumination is a
discrepancy-focused thinking style and people
using it will focus on the discrepancy most salient
to them in any specific situation (Martin & Tesser,
1996; Watkins & Roberts, 2020). Among
depressed individuals, the most salient discrepancy
is the difference between one’s negative mood state
and a desired different mood state. Consequently,
they will ruminate about the causes and conse-
quences of negative affect. After loss, longing for,
but not being able to obtain closeness to the lost
person is the most salient discrepancy. Conse-
quently, people will ruminate about the events
leading up to the death and the consequences of
bereavement (e.g., Davis et al., 1995; Eisma
et al., 2021). Indeed, Davis et al. (1995) demon-
strated that 4 to 7 years following the accidental
death of a partner or child, about half of bereaved
people still recurrently thought about how their
lives would be better if they had prevented the
death. Eisma et al. (2021) recently demonstrated
that such counterfactual thoughts showed moder-
ate to strong temporal effects on depressive and
prolonged grief symptoms 6 and 12 months later,
even when controlling for baseline symptoms. All
this suggests rumination is a transdiagnostic risk
factor, but only as far as the thoughts being mea-
sured are directly relevant to those experiencing
them.

Last, we demonstrated that changes in worry
predict changes in brooding and vice versa in
within-person analyses. It is not difficult to imag-
ine how a bereaved person’s rumination about
depressive feelings could result in worries about
life changes and uncertainty resulting from the
loss. Vice versa, worrying about the secondary
stressors of a loss, this could result in depressive
feelings, that could in turn elicit rumination about
the causes and consequences of these feelings (for a
similar line of reasoning: McLaughlin et al., 2007).
Generally speaking, results extend findings from a
meta-analysis demonstrating positive concurrent
associations between both constructs across stud-
ies (Naragon-Gainey et al., 2017). Our findings
complement results from a recent longitudinal
study in a nonclinical sample, which showed with
traditional cross-lagged analyses that brooding
predicted worry, but not vice versa (Anyan et al.,
2020).

The present study shows that depressive rumina-
tion and worry are closely associated processes, yet
with distinct effects on post-loss psychological
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adaptation. Most notably, our findings support
increased attention to worry within theoretical
frameworks and practice to understand and negate
the negative psychological consequences of
bereavement. Within PGD treatments that allow
for specific targeting of repetitive thought styles,
one could focus specifically on the worries of
bereavedpeople. For example, as part ofmetacogni-
tive therapy for PGD, a therapistmay focus on alter-
ing negative and positive beliefs hypothesized to
lead to the persistence of worry (Wenn et al.,
2019). More generally, the present results point to
the importance of anxiety and related constructs
in post-loss adaptation. Our findings on worry are
compatible with previous studies showing associa-
tions between anxiety and panic-related symptoms
and severe grief reactions. For example, Yan et al.
(2021) demonstrated that acute anxiety in the first
month following loss predicted subsequent depres-
sion and prolonged grief symptomatology 3months
later. So, acute anxiety reactions and related pro-
cesses (e.g., worry) may precede the development
of other loss-related psychopathology.

Using depressive rumination as a treatment tar-
get appears less important as our study and prior
work generally does not support a substantive role
for this thought process in the persistence of loss-
related psychopathology. This may be due to the
differences in rumination across contexts. In our
view, future research should continue to focus on
understanding the role of worry, as well as (sub-
types of) grief-related rumination, when aiming
to further elucidate the effects of repetitive nega-
tive thought in recovery from bereavement.

Last, the fact that the effects of psychopathol-
ogy symptoms on repetitive thought styles were
stronger than vice versa, suggests that directly tar-
geting these symptoms could also be effective in
reducing the extent to which people engage in
these thought styles. Indeed, these findings support
the importance of applying evidence-based
rumination-focused treatments applying tech-
niques such as behavioral activation, to increase
the number of valued activities that people under-
take, to improve mood and thereby reduce repeti-
tive negative thought after bereavement (e.g.,
Eisma et al., 2015; Papa et al., 2013).

Strengths of the present study include a sample
of recently bereaved persons, a prospective cohort
design, a large number of measurement points, and
the application of within-person cross-lagged anal-
yses to shed light on reciprocal associations
between worry, depressive rumination, and sever-
ity of common post-loss psychopathology. While
this has offered unique insights into the role of
repetitive negative thought in psychological adap-
tation to bereavement, the study also had limita-
tions. First, recruiting volunteers online yielded a
sample that is predominantly female and highly
educated. While this is common in bereavement
research (Eisma & Stroebe, 2021), we recommend
future replication of this work with samples with
more men and lower educated people. Second,
after the first measurement moment, a third of par-
ticipants dropped out of the study. However, no
significant differences emerged between these
dropouts and other participants. Moreover, effects
from our analyses held when limiting these to the
participants who filled in more than one survey.
Therefore, we conclude that this initial dropout
did not significantly impact the findings. Third,
use of survey methodology comes with specific
limitations, such as recency and social desirability
biases. Fourth, to measure rumination and worry
over 1.5 month intervals, we slightly adapted
existing scales. Past research has demonstrated
that repetitive thought can be validly assessed
across many different intervals (e.g., daily, weekly)
by adapting the same scales (e.g., Stoeber and
Bittencourt, 1998). Therefore, using these adapted
scales has likely not compromised our findings.
Last, although we referred to between- and
within-person variance in our research, those vari-
ances’ conceptual and theoretical meanings might
to a degree overlap (Steyer et al., 1992). For exam-
ple, a participant’s temporary response at a study
wave (i.e., within-person component) could be
affected by both situational factors and personality
characteristics. Thus, within-person variance in
our research might have included some variance
resulting from an individual difference.

Conclusions
In summary, this study supports reciprocal rela-
tionships between worry and symptoms of depres-
sion, prolonged grief, and posttraumatic stress in
bereaved persons. Our findings show that worry
plays an integral part in the perpetuation of post-
loss psychopathology (Eisma et al., 2017), whereas
depressive rumination appears a consequence of
such problems. Generally, results support a contin-
ued focus on identifying and improving under-
standing of the types of repetitive negative
thought that are most relevant to post-loss adapta-
tion, so that this knowledge can be applied to
improve therapies for severely distressed bereaved
people.
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