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A B S T R A C T

Background: Most individuals adjust to the loss of a close person, but some experience adverse grief that chal-
lenges everyday life. No previous study has examined the development of grief symptoms in trajectories over
time. We aimed to investigate trajectories of grief symptoms in bereaved partners and non-partners of severely ill
patients starting before death until three years after death of the patient.
Method: We conducted a prospective population-based cohort study including 1138 partners and 597 non-
partners of terminally ill patients. Participants completed the Prolonged Grief-13 scale pre-loss, six months post-
loss, and three years post-loss. On this basis, we developed semi-parametric group-based trajectory models.
Multinomial logistic regression models estimated, odds ratios (ORs) with 95% confidence intervals (CIs) between
selected characteristics: age, gender, educational level, the patient's survival time, and types of grief trajectories.
Results: We identified five specific grief trajectories for partners and four for non-partners. Low grief was iden-
tified in 34% of partners and 45% of non-partners, moderate/decreasing grief in 30% of partners and 31% of non-
partners, high/decreasing grief in 20% of partners and 16% of non-partners, and high grief in 7% of partners and
8% of non-partners. In addition, a late grief trajectory was identified in 10% of partners. Low education compared
to high education was associated with adverse grief trajectories (OR= 0.19 (95% CI= 0.80, 0.43) for partners
following a high grief trajectory).
Conclusions: This study is the first to systematically describe specific trajectories of grief based on grief symp-
toms. The majority had a low or decreasing grief trajectory, whereas minor groups of partners and non-partners
had a high grief trajectory, and a group of partners had a late grief trajectory. A consistent vulnerability factor was
low education. Bereaved individuals may benefit from information on possible patterns of grief development,
including adverse grief trajectories.

1. Introduction

Grief is a common and universal reaction to a loss and can be de-
fined as a psychological and physical reaction that may induce emo-
tional, cognitive, behavioral, and somatic symptoms (Shear, 2015).
Grief reactions after the loss of a close relative are often intense around
the time of the loss with grief symptoms such as longing, yearning, pre-
occupation with the deceased person, and sense of meaninglessness
(Shear, 2015; Shear et al., 2017; Prigerson et al., 2009). In most in-
dividuals, the intensity of grief symptoms decreases over time as the
bereaved person gradually adapts to the consequences of the loss
(Shear, 2015), but grief reactions may vary in intensity and duration.

Knowledge on specific patterns of grief development is crucial to sup-
port individuals with adverse grief reactions.

1.1. Grief reactions differ

Already before the actual death, relatives to terminally ill patients
begin to experience losses, such as the loss of a healthy spouse and
future plans, which inflict grief symptoms. Previous studies, including
our own research, found a high level of grief symptoms in approxi-
mately 15% of individuals before the loss (Nielsen et al., 2016; Thomas
et al., 2014). We further found that a higher proportion of individuals
experienced a higher level of grief symptoms in the period before the
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loss than six months after the loss of the patient (Nielsen et al., 2017),
which calls for attention towards grief symptoms at an early stage. High
levels of grief over a prolonged period of time have been associated
with increased morbidity and impaired daily functioning, which may
require professional support and treatment (Shear, 2015). Also, high
levels of pre-loss grief have been found to be a risk factor for adverse
post-loss grief (Thomas et al., 2014; Nanni et al., 2014; Nielsen et al.,
2017). Yet, no previous studies have been able to capture the variability
in the development of grief symptoms over time.

1.2. Previous studies of bereavement trajectories

Previous studies of the development in reactions to bereavement
have been focusing on depressive symptoms focusing on three study
populations (Bonanno et al., 2002; Aneshensel et al., 2004; Galatzer-
Levy and Bonanno, 2012; Lotterman et al., 2014; Maccallum et al.,
2015). The first study, Bonanno et al. (2002), investigated 185 partners
included in the Changing Lives of Older Couples (CLOC) study; it
identified five trajectories based on prospective measurements on the
Center for Epidemiologic Studies Depression (CES-D) scale. In 2004, the
second article, by Aneshensel et al. (2004), assessed depressive symp-
toms in 295 relatives to patients with dementia using annual scores on
the Hopkins Symptoms Checklist through a six-year period and iden-
tified four trajectories. In both populations, the majority of individuals
had a trajectory characterized by low levels of symptoms termed resi-
lience by Bonanno et al., whereas the study by Aneshensel et al. in-
cluded both a repeatedly asymptomatic and a repeatedly symptomatic
trajectory with low symptom levels. Minor subgroups in both studies
had persistent symptoms from pre-loss to post-loss, which Bonanno
et al. termed chronic depression and Aneshensel et al. termed repeatedly
distressed. Other minor subgroups had high pre-loss symptoms that
declined post-loss, which Bonanno et al. termed depressed-improved and
Aneshensel et al. termed temporarily distressed. In the CLOC population
of bereaved partners, trajectories of increasing symptoms post-loss were
identified and termed the common grief or chronic grief trajectories
(Bonanno et al., 2002), whereas no trajectory of increasing post-loss
symptoms was found in the population of relatives to patients with
dementia (Aneshensel et al., 2004).

In their 2012 study, Galatzer-Levy and Bonanno re-analysed the
CLOC study population using a new analysis technique that enabled
inclusion of more participants (N= 301) (Galatzer-Levy and Bonanno,
2012). The study confirmed four of the trajectories identified in the
study from 2002, but did not confirm a common grief trajectory of post-
loss symptoms that declined after six months. Furthermore, they in-
cluded CES-D measurements at 48 months' post-loss, and the chronic
grief trajectory showed full decline of symptoms at 48 months’ post-loss.
The authors concluded that individuals with depressive symptoms post-
loss may suffer significantly for years before they recover (Galatzer-
Levy and Bonanno, 2012).

In 2014, Lotterman et al. further investigated two specific depres-
sion-based trajectories from the latter CLOC study population: 1) the
chronic grief trajectory consisting of short-term post-loss depressive
symptoms that declined; and 2) the chronic depression trajectory with
persistent depressive symptoms from pre-loss to post-loss (Lotterman
et al., 2014). Post-loss grief symptoms (using 16 items from three va-
lidated grief scales) were found to decline gradually in both trajectories.
The authors concluded that it was not possible to distinguish the levels
of grief symptoms in the two subgroups, whereas the assessment of
depressive symptoms identified the two distinct trajectory subgroups
(Lotterman et al., 2014). Yet, the study lacked a validated grief scale,
pre-loss grief measurement, and a presentation of grief symptoms in the
other trajectories to conclude on the development of grief trajectories.

Finally, the third study population included a large-scale cohort of
individuals from a longitudinal study on aging (the Health Retirement
Study), and Maccallum et al. identified trajectories based on CES-D
scores (Maccallum et al., 2015). These trajectories were consistent with

those identified by Galatzer-Levy et al. in the latter CLOC study popu-
lation (Galatzer-Levy and Bonanno, 2012).

1.3. Trajectories of grief symptoms

Previous studies based on depressive symptoms point out important
issues regarding reactions to bereavement. Yet, no previous studies
have examined trajectories of grief. Despite obvious overlaps, grief
symptoms are not completely captured by other disturbances such as
depression, as they are focused on a specific external loss, such as the
death of a loved one, whereas depressive symptoms of low mood, lack
of energy, and cognitive dysfunction does not necessarily have an ex-
ternal object. Prior studies have shown that grief and depression are
different constructs using a latent construct approach (Bonanno et al.,
2007; Prigerson et al., 1996). Recent studies also addressed these dif-
ferences using the network approach, which is a hypothesis that psy-
chopathology is a construct of symptoms that cluster in a pathological
equilibrium (Maccallum et al., 2017). Consequently, bereavement tra-
jectories based on grief measurements are needed to shed light on grief
symptom responses over time in bereaved individuals.

1.4. Risk factors for specific grief trajectories

Knowledge of certain risk factors may help identify individuals who
are vulnerable to adverse grief trajectories. According to the Integrative
framework of risk factors for bereavement outcome, contextual, in-
trapersonal, and interpersonal factors interplay with the individual's
coping and emotion regulation in a complex manner (Stroebe et al.,
2006). The intrapersonal factor of pre-loss depressive symptoms (Shear,
2015; Guldin et al., 2017; Nielsen et al., 2017), the contextual factor of
sudden death, and the interpersonal factor of losing a child (Guldin
et al., 2017; Shear, 2015) are among the strongest risk factors of ad-
verse bereavement outcome. Few studies have explored differences in
bereavement process over time across different types of caregivers
(Maccallum et al., 2017). In population-based studies, losing a parent in
adulthood has shown to have a smaller impact than losing a spouse
(Guldin et al., 2017), but small-scale studies with repeated measure-
ments have shown diverging results (Aneshensel et al., 2004; Li, 2005).
It has been suggested that partners may experience different challenges
than other relatives due to differences in attachment, caregiving tasks,
and social interaction (Stroebe et al., 2006). Hence, differences in
psychological distress according to socio-economic position (SEP) may
be present.

Intrapersonal factors such as age, gender, and educational level may
also influence the psychological distress level. Both young age and old
age have been associated with high levels of grief symptoms in surveys
(Shear, 2015; Stroebe et al., 2007), but our large-scale register-based
study found predominantly younger age to be associated with various
mental health conditions following bereavement (Guldin et al., 2017).
Low educational level (Nielsen et al., 2017; Ghesquiere et al., 2011) and
female gender (Ghesquiere et al., 2011; Lobb et al., 2010) have been
linked with adverse grief reactions. However, we found no gender
difference in grief symptoms at six months’ post-loss in our population-
based questionnaire study (Nielsen et al., 2017) and no overall gender
difference in mental health conditions (psychiatric illnesses, suicide or
deliberate self-harm) among bereaved in a population-based register
study from our study group (Guldin et al., 2017). Hence, previous
studies have indicated that there may be differences in psychological
distress according to SEP, which may be related to resources to seek out
professional help and access to social support (Aneshensel, 2009).

1.5. Aims and hypotheses

We aimed to identify grief trajectories in partners and non-partners
based on repeated grief measurements and to investigate associations
between socioeconomic characteristics and types of grief trajectories.
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Based on previous studies, we hypothesized that distinctive grief
trajectories could be identified in our cohort and that trajectory groups
could consist of the four following grief response trajectories: 1) low
grief symptoms at all measurement points, 2) increased grief symptoms
six months after the death, 3) decreased grief symptoms six months
after the death, and 4) high grief symptoms at all measurement points.

We hypothesized that similar groups would be identified for both
partners and non-partners. We additionally hypothesized that more
partners than non-partners would have an adverse grief trajectory, a
hypothesis based on previous studies showing an association between
post-loss adverse grief and being a partner compared to an adult child
(Guldin et al., 2017; Nielsen et al., 2017). We further hypothesized that
individuals with trajectories characterized by high levels of grief
symptoms would have a lower educational level (Nielsen et al., 2017)
than those with trajectories characterized by low levels of grief symp-
toms.

2. Method

The study is a prospective population-based cohort study combining
self-reported questionnaire data with register-based data of 1735 re-
latives enrolled in the Caregiver Cohort 2012.

2.1. Participants

The Caregiver Cohort 2012 is a nationwide population-based cohort
of relatives to patients registered with drug reimbursement for terminal
illness in Denmark during 2012. Patients were registered for re-
imbursement of all prescribed drug expenses if a physician assessed that
they were terminally ill in order to support end-of-life care at home. A
total of 89% had a cancer diagnosis according to the Danish Cancer
Registry, and the remaining had a variety of diagnoses including
chronic obstructive pulmonary disease, heart failure, and kidney
failure.

In total 9512 eligible patients were requested to invite their closest
relative to complete the initial questionnaire (T0). In total, 3635 re-
latives chose to participate (38% completed T0). The moderate re-
sponse rate of 38% was comparable to previous studies; patients of
participating relatives had a longer median survival time, were slightly
younger, and had a slightly higher educational level than patients to
non-respondents (Nielsen et al., 2016). We mailed a follow-up ques-
tionnaire six months after the patient's death (T1) for relatives who lost
the patient within six months (n= 2420), and 2125 responded (88%
completed T1). A second follow-up questionnaire was sent to eligible
respondents three years after the loss (T2), and 1735 responded (85%
completed T2). The latter group was eligible for analyses (Fig. 1). We
compared this group with individuals who participated only at baseline.
Participants in the current study were significantly older (62.0 years
(95% CI= 61.5, 62.6) vs. 60.4 years (95% CI= 59.7, 61.0)) and had a
higher educational level (26.7% vs. 19.7% with > 15 years of educa-
tion) than participants at baseline only (Supplementary Material C).

2.2. Data

Questionnaire data. For this study, we used questionnaire data on
grief symptoms measured using the 13-item Prolonged Grief (PG-13)
scale (Prigerson et al., 2009) at three time points: at baseline (T0), i.e.
zero to six months' pre-loss, at six months' post-loss (T1), and at three
years’ post-loss (T2). A key symptom is longing for the lost, which is
reflected in item 1 of the PGS: “In the past month, how often have you
felt yourself longing or yearning for the person you lost?”. The re-
maining items included symptoms such as “Do you feel that life is un-
fulfilling, empty, or meaningless since your loss?” (item 12). At base-
line, we used a 12-item pre-loss version of the PG-13 scale with no
duration criterion of grief symptoms (Nielsen et al., 2016). PG sum
scores were calculated by summarizing the responses of the eleven grief

symptom items (graded from 1 not at all to 5 several times a day) at T0,
T1, and T2, whereas the dichotomous items regarding the duration
criterion and the impairment criterion were not included as they
measured other dimensions than grief symptoms. PG sum scores were
reported as means and included in the grief trajectory analysis. Fur-
thermore, information was obtained on the personal relation to the
patient (partner, non-partner (adult child, other relation)) and em-
ployment (working, leave (compassionate or other), not working (re-
tired or unemployed)).

Register-based data. Data regarding socio-demographic factors
were extracted from Danish registries and linked at Statistics Denmark
using the unique Danish 10-digit personal identification number
(Statistics Denmark, 2014). We included information on the partici-
pants' age at baseline (years), gender (male, female), and educational
level (≤10 years, 10–15 years, > 15 years) (UNESCO Institute for
Statistics, 2012). The date of the patient's death was obtained from the
Danish Civil Registration System (Pedersen, 2011), and the patient's
survival time was measured as the time (days) from the registration of
drug reimbursement to death.

2.3. Statistical analyses

Grief trajectories based on PG sum scores at T0, T1, and T2 were
estimated using a semi-parametric group-based trajectory model
(GBTM) for repeated measurements (Muthen and Muthen, 2000; Nagin,
2014). Analyses were undertaken using Stata 14 (StataCorp, Texas,
USA), and the GBTM was fitted using the Stata Plugin TRAJ for esti-
mating group-based trajectory models. PG sum scores were modelled
using the censored normal distribution (Nagin, 2014, Nagin and
Odgers, 2010).

We tested models with one to six trajectory groups to identify the
optimum number of groups to fit our data. In the initial model, tra-
jectory group orders were examined as quadratic models. Each in-
dividual was assigned exclusively to the trajectory group for which s/he
had the highest posterior probability of group membership. The best
fitting model was selected on the basis of the following criteria: 1) a
group size of at least 5% of the analysed population, 2) the highest
possible Bayesian Information Criterion (BIC) and Akaike Information
Criterion (AIC), 3) a minimum average posterior probability (AvePP) of
0.7 for group membership, 4) an odds of correct classification (OCC)
above 5, and 5) agreement between the estimated probability of group
membership and the proportion assigned to each group according to the
maximum posterior probability assignment rule.

When the group size criterion 1) was fulfilled, the best fitting model
was identified on the basis of a simultaneous evaluation of the re-
maining criteria. Once we had chosen the best fitting model
(Supplementary Material A for fit indices and diagnostic model per-
formance), we investigated whether the shape of the trajectory of each
group could be linear. Separate GBTM analyses were applied according
to two major groups of the variable personal relation to the patient
(partner, non-partner) and the total cohort (Supplementary Material B).
GBTM uses the maximum likelihood method to estimate model para-
meters. This will generate asymptotically unbiased parameter estimates
assuming the data are missing at random (MAR) (Nagin and Odgers,
2010). Data can be considered MAR if the distribution of missing values
is not related to the measured outcome. Of the 1735 participants, 1560
(90%) completed the PG-13 scale at all three time points (T0, T1 and
T2). The missing response of the remaining 175 participants (10%)
were evenly distributed across trajectory groups minimizing bias in the
estimates.

We determined odds ratios (ORs) and 95% CIs for the association
between socioeconomic factors (age, gender and educational levels)
and grief trajectory subgroups using multinomial logistic regression
models with 95% CI. Models were mutually adjusted for age, gender,
education, and the patient's survival time from drug reimbursement to
death (the latter to adjust for the variation of this variable between
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participants in T0). The trajectory with the lowest levels of grief
symptoms was used as reference.

3. Results

3.1. Study population

Of the total number of study participants (n= 1735), 1138 were
partners (66%) and 597 (34%) were non-partners. The latter group
consisted of 476 adult children, 21 parents, 45 siblings, 14 friends and
41 other relatives. The mean age was higher among partners than non-
partners. A higher proportion of partners were males (34.9%) than non-
partners (18.6%) (Table 1). Mean grief scores were 31.0 (95%
CI= 30.4, 31.6) for partners and 26.1 (95% CI= 25.4, 26.9) for non-
partners at baseline; 28.1 (95% CI= 27.5, 28.6) for partners and 21.4
(95% CI= 20.7, 22.0) for non-partners at T1; and 21.3 (95% CI= 20.8,
21.8) for partners and 17.2 (95% CI= 16.7, 17.7) for non-partners at
T2.

3.2. Grief trajectories

Optimal fit was found for a five-group trajectory model for partners
(n= 1,138, n= 3250 observations): low grief (34%), late grief with low
level of pre-loss symptoms that rose at six months' post-loss (10%),
moderate/decreasing grief with moderate level of symptoms pre-loss that
declined post-loss (30%), high/decreasing grief with high level of
symptoms pre-loss that gradually declined after the patient's death
(20%), and high grief (7%) (Fig. 2). Among non-partners (n= 597,
n= 1749 observations), four groups were identified: low grief (45%),
moderate/decreasing grief (31%), high/decreasing grief (16%) and high
grief (8%) (Fig. 3).

3.3. Socioeconomic characteristics and grief trajectories

In both partners and non-partners, the proportion of relatives with a
low educational level was higher in the high grief trajectory (49% for
partners and 24% for non-partners) than in the other trajectories. The

Population source
11,628 patients with drug reimbursement* in 2012

Respondents at baseline (T0)
3,635 (38% of pre-loss study population)

No response:                          4,468 (47.0%)
Caregiver declined:                               421 (4.4%)
Patient declined:                                378 (4.0%)
Patient was imminently dying:           284 (3.0%)
Other reasons: 209 (2.2%) 
Patient had no close relative: 117 (1.2%)

Pre-loss study population
9,512 patients eligible for letter to their caregivers

Six-month follow-up population
2,420 caregivers eligible

Patient alive at follow-up:         1,031 (28.4%)
No caregiver ID number: 147 (4.0%)
Caregiver had died:                      20 (0.5%)
Caregiver declined new contact:  13 (0.2%)
Address N/A or database error:       4 (0.1%)

Non-respondents: 280 (13.6%)
Caregiver declined: 30 (1.5%)
Caregiver had died before reminder: 4 (0.2%)
Address N/A: 3 (0.1%)

Respondents at six-month follow-up (T1)
2,125 (88% of follow-up population)

Non-respondents: 257 (10.6%)
Caregiver declined: 20 (0.8%)
Address N/A: 18 (0.7%)

Respondents at three-year follow-up (T2)
1,735 (85% of second follow-up population)

Three-year follow-up population
2,052 caregivers eligible

Caregiver had died: 50 (2.4%)
Late registration of questionnaire: 20 (0.9%)
Caregiver address N/A: 2 (0.1%)
Caregiver declined contact: 1 (0.0%)

Patient died before contact: 1,348 (11.6%)
Patient publicly protected
from research participation letter:  757 (6.5%)
Patient aged <18 years:               7 (0.1%) 
Address N/A or database error:               4 (0.1%)

Fig. 1. Flow diagram of the study population. The source population of patients with drug reimbursement due to terminal illness and their participating relatives at
inclusion (T0), first follow-up six months after the patient's death (T1), and second follow-up three years after the patient's death (T2).
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proportion of partners who were working was higher in the late grief
trajectory (28%) than in the other trajectories (10–16%). Further, the
patients of partners in the late grief trajectory had the longest median
survival time from drug reimbursement to death (Table 1).

In partners, younger age and female gender were statistically sig-
nificantly associated with being in the moderate/decreasing grief trajec-
tory and being in the high/decreasing grief trajectory (using low grief as
reference). For non-partners, younger age and female gender were also

Table 1
Characteristics of partners (n= 1138) and non-partners (n= 597) according to grief trajectory.

Partners Grief trajectory, n (%)

Total
n= 1138

Low
n= 392 (34%)

Late
n= 96 (10%)

Moderate/decreasing
n= 347 (30%)

High/decreasing
n= 225 (20%)

High
n= 78 (7%)

Age at baseline (years), mean (95% CI) 66.8 (66.3; 67.4) 67.6 (66.7; 68.5) 66.0 (64.1; 67.9) 67.0 (65.9; 68.0) 65.3 (64.1; 66.6) 67.8 (65.9; 69.7)
Gender

Male 397 (35) 158 (40) 39 (41) 112 (32) 64 (28) 24 (31)
Female 741 (65) 234 (60) 57 (59) 235 (68) 161 (72) 54 (69)

Education
Low (≤10 years) 342 (31) 101 (26) 27 (29) 106 (31) 70 (31) 38 (49)
Intermediate (> 10 and ≤ 15 years) 539 (48) 172 (45) 55 (58.5) 166 (49) 114 (51) 32 (41)
High (> 15 years) 241 (21) 112 (29) 12 (12.8) 69 (20) 40 (18) 8 (10)

Employment
Working 181 (16) 64 (16) 27 (28) 48 (14) 35 (16) 7 (10)
Leave (compassionate/other) 176 (16) 45 (12) 11 (12) 62 (18) 49 (22) 9 (12)
Not working (retired/unemployed) 766 (68) 282 (72) 58 (60) 233 (68) 135 (62) 58 (78)

Patient's survival time (days), median (IQI) 58 (28; 104) 61 (31; 107) 74 (39; 122) 52 (25; 98) 58 (25; 100) 54 (23; 85)

Non-partners Grief trajectory, n (%)

Total
n= 597

Low
n= 278 (45%)

Late
n= 0 (0%)

Moderate/decreasing
n= 184 (31%)

High/decreasing
n= 89 (16%)

High
n= 46 (8%)

Age at baseline (years), mean (95% CI) 52.8 (52.0; 53.6) 54.3 (53.3; 55.4) 52.7 (51.2; 54.1) 49.5 (47.4; 51.6) 50.8 (47.0; 54.7)
Gender

Male 111 (19) 71 (25) 28 (15) 5 (6) 7 (15)
Female 486 (81) 207 (75) 156 (85) 84 (94) 39 (85)

Educational level
Low (≤10 years) 90 (15) 32 (11) 34 (19) 13 (15) 11 (24)
Intermediate (> 10 and ≤ 15 years) 289 (49) 132 (48) 87 (47) 48 (54) 22 (49)
High (> 15 years) 217 (36) 114 (41) 63 (34) 28 (31) 12 (27)

Employment
Working 359 (61) 180 (66) 110 (60) 45 (52) 24 (55)
Leave (compassionate/other) 132 (23) 46 (17) 45 (25) 31 (36) 10 (23)
Not working (retired/unemployed) 96 (16) 47 (17) 28 (15) 11 (13) 10 (23)
Patient's survival time (days), median (IQI) 56 (30; 100) 56 (33; 97) 52 (28; 98) 63 (30; 108) 58 (35; 95)

Note. CI= confidence interval; IQI= interquartile interval.

Fig. 2. Partners' mean sum score of grief symptoms in the five identified trajectories at the three measurement points: pre-loss (T0), six months after the loss (T1), and
three years after the loss (T2).
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associated with being in the moderate/decreasing grief and high/de-
creasing grief trajectories, and younger age was also associated with
being in the high grief trajectory (Table 2).

Low educational level was a statistically significant factor in other
trajectories than the low grief trajectory for both partners and non-
partners. Furthermore, a low educational level was statistically sig-
nificantly associated with being in the high grief trajectory for both
partners and non-partners compared to intermediate educational level
(Table 2).

4. Discussion

4.1. Main findings

In this prospective population-based study, we identified several
specific grief trajectories in our population-based cohort of partners and
non-partners to terminally ill patients. In partners, five specific grief
trajectories were identified: low grief (33%), late grief (10%), moderate
decreasing grief (30%), high decreasing grief (20%) and high grief (7%). In
non-partners, four specific trajectories were identified: low grief (45%),

Fig. 3. Non-partners’ mean sum score of grief symptoms in the five identified trajectories at the three measurement points: pre-loss (T0), six months after the loss (T1)
and three years after the loss (T2).

Table 2
Associations between socioeconomic factors and grief trajectories for partners and non-partners.

Partners Grief trajectory (reference: low grief)

Late
OR (95% CI)

Moderate/decreasing
OR (95% CI)

High/decreasing
OR (95% CI)

High
OR (95% CI)

Age at baseline (years) 0.98 (0.96, 1.0) 0.99 (0.97, 1.00) 0.97 (0.96, 0.99) 0.99 (0.97, 1.02)
Gender

Male 1 1 1 1
Female 1.01 (0.63, 1.62) 1.41 (1.04, 1.93) 1.61 (1.12, 2.31) 1.37 (0.80, 2.34)

Educational level
< 10 years 1 1 1 1
10–15 years 1.10 (0.64, 1.88) 0.94 (0.66, 1.35) 0.93 (0.63, 1.39) 0.51 (0.29, 0.88)
> 15 years 0.37 (0.18, 0.77) 0.58 (0.38, 0.88) 0.47 (0.29, 0.77) 0.19 (0.08, 0.43)

Patient's survival time (days) 1.00 (1.00, 1.01) 0.99 (0.99, 1.00) 0.99 (0.99, 1.00) 1.00 (0.99, 1.00)

Non-partners Grief trajectory (reference: low grief)

Moderate/decreasing
OR (95% CI)

High/decreasing
OR (95% CI)

High
OR (95% CI)

Age at baseline (years) 0.97 (0.96, 0.99) 0.94 (0.92, 0.97) 0.95 (0.92, 0.98)
Gender

Male 1 1 1
Female 1.93 (1.20, 3.12) 5.43 (2.37, 12.45) 2.48 (0.99, 6.24)

Educational level
< 10 years 1 1 1
10–15 years 0.59 (0.32, 1.07) 0.55 (0.27, 1.14) 0.35 (0.15, 0.85)
> 15 years 0.43 (0.23, 0.79) 0.34 (0.16, 0.73) 0.20 (0.08, 0.51)

Patient's survival time (days) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (0.99, 1.00)

Note. OR odds ratio, CI confidence interval. Odds ratios (ORs) and 95% confidence intervals (CIs) for grief trajectories according to socioeconomic factors using a
mutually adjusted multinomial regression model.
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moderate/decreasing grief (31%), high/decreasing grief (16%) and high
grief (8%). No late grief trajectory emerged in non-partners.
Approximately half of both partners and non-partners had a moderate/
decreasing or high/decreasing grief trajectory. Younger age and female
gender were associated with these two decreasing trajectories. Younger
non-partners were more likely to belong to the high grief trajectory than
older non-partners. Individuals with low education were more likely to
belong to all trajectories except the low grief trajectory, than individuals
with high education.

4.2. Grief trajectories beyond the mean

In this study, the mean grief scores gradually decreased from pre-
loss to six months post-loss and decreased further to three years post-
loss. The development in mean grief scores fits the general under-
standing that grief symptoms decrease in intensity over time as the
bereaved person adjusts to the loss. However, the means of grief scores
do not apply to the grief reactions in all individuals. This study went
beyond the measurement of mean grief-related scores to identify spe-
cific grief trajectories in two groups of bereaved relatives (partners and
non-partners).

To our knowledge, no previous trajectory study based on grief
measurement exists for comparison. Previous trajectory studies based
on measurement of depressive symptoms were limited by study popu-
lations with sample sizes as low as 300 persons and a lack of pre-loss
grief measurements (Bonanno et al., 2002; Galatzer-Levy and Bonanno,
2012; Aneshensel et al., 2004; Maccallum et al., 2015). However, we
found similarities with studies based on depressive symptoms regarding
the course of the trajectories, whereas the distribution across specific
trajectories differed. In our study, approximately half of our cohort had
a trajectory characterized by a high or moderate level of grief symptoms
before the loss that decreased after the loss (moderate/decreasing or
high/decreasing grief trajectory), whereas such trajectory of decreasing
depressive symptoms was found in only 10–18% in previous studies
(Bonanno et al., 2002; Galatzer-Levy and Bonanno, 2012; Aneshensel
et al., 2004; Maccallum et al., 2015).

Furthermore, we identified a lower proportion of both partners
(33%) and non-partners (40%) in the low grief trajectory than in pre-
vious studies based on depressive symptoms as 46–74% had a low level
of symptoms in those studies (Bonanno et al., 2002; Galatzer-Levy and
Bonanno, 2012; Aneshensel et al., 2004; Maccallum et al., 2015). The
major explanation for the diverging findings is likely to be the con-
ceptual differences between grief and depression. These differences
could be disparities in distinct clinical symptoms as symptoms of grief
are set off by the loss of a loved one and result in yearning and pre-
occupation with the deceased, separation distress, and mood swings,
whereas depressive symptoms rather are characterized by a con-
tinuously lowered mood and reductions in physical and cognitive
functions. Hence, identifying grief symptoms might reveal other aspects
of the grief reaction and require a different support strategy.

Earlier studies have referred to grief responses with a low symptom
level by the term resilience to indicate a personal ability to handle de-
manding situations (Bonanno et al., 2002; Galatzer-Levy and Bonanno,
2012; Maccallum et al., 2015). Yet, several factors may interact in a
complex interplay and affect grief reactions in relatives (Stroebe et al.,
2007; Stroebe et al., 2006). Based on previous studies on risk factors in
grief, a low symptom level could be ascribed to possible protective
factors in relation with the loss. In line with our hypotheses, we found
that more non-partners than partners had a low grief trajectory. The
difference may be due to a less close relationship, a low impact of the
loss on the daily life for non-partners, or other protective factors such as
a supportive social network and adequate communication about the
difficult situation and adaptive coping strategies (Stroebe et al., 2006).
Thus, we chose to refer to the trajectory with the lowest level of grief
symptoms as the low grief trajectory.

In accordance with our hypothesis, we found a late grief trajectory

characterized by increasing post-loss grief symptoms for partners. The
increased symptom level had declined to a low level three years (36
months) after the death. The late grief trajectory was not identified for
non-partners, which could indicate that increased grief symptoms after
the patient's death are related to the process of adapting to living alone
and may even include taking care of younger children. Each family
reacts differently and adapts by oscillating between loss-oriented and
restoration-oriented tasks according to the revised Dual Process Model
(Stroebe and Schut, 2015). Hence, the adaptation process includes re-
organization of everyday life routines and future plans. The daily rou-
tines of non-partners may not always be strongly affected by the death
compared to the everyday life of partners, which could explain why the
late grief trajectory was only identified in partners. In the previous de-
pression-based trajectory study by Aneshensel et al. (Aneshensel et al.,
2004), no trajectory of increasing post-loss symptoms was found in
spouses or adult children of patients with dementia. This pattern could
be explained by the nature of a course of dementia, which includes
gradual cognitive impairment of the patient and hence changes in ev-
eryday life already prior to death. Furthermore, the death of a patient
with dementia is likely to cause mixed feelings of grief with both sad-
ness due to the loss of a loved person and relief due to the termination
of suffering for the patient and the end of substantial care-taking de-
mands (Schulz et al., 2003).

The proportions of the high grief trajectory in partners (7%) was on
par with the one in non-partners (8%), which was consistent with the
7–14% prevalence reported in previous studies (Bonanno et al., 2002;
Galatzer-Levy and Bonanno, 2012; Aneshensel et al., 2004; Maccallum
et al., 2015). Our a priori hypothesis was that a higher proportion of
partners would belong to the high grief trajectory compared to non-
partners, but our findings did not support this. The similar proportions
of the high grief trajectory support the understanding that an adverse
grief reaction is a response to several disadvantageous factors, for in-
stance insufficient social support, inadequate coping, and even mental
illness (Stroebe et al., 2006) and is not solely predicted by the re-
lationship with the patient. Furthermore, the majority of non-partners
was adult children who lost a parent. A group of these are younger
individuals who might depend on emotional and practical support from
their parents, which could explain the development of a high grief tra-
jectory. A smaller subgroup of non-partners was parents who lost an
adult child. This subgroup may be vulnerable to adverse grief reactions
due to a significant transformation of the parenting role and intense
feelings of grief, including survivor's guilt and loss of perspective in life
due to an essential reorganization of the expected life cycle (Van
Humbeeck et al., 2013).

4.3. Characteristics of grief trajectories

Younger individuals were more likely to belong to a trajectory
characterized by moderate/decreasing or high/decreasing grief than older
individuals. For non-partners, younger age was also associated with
categorization in the high grief trajectory. Several earlier studies have
investigated the role of age for the development of adverse grief reac-
tions and found ambiguous results (Stroebe et al., 2006). In a re-
presentative, random sample of individuals from the general German
population (n= 1445), Kersting et al. found that age above 61 years
was associated with adverse post-loss grief compared to younger age
groups (Kersting et al., 2011). Our findings conflict with this, and the
diverging findings may partly be explained by differences in study de-
sign. For instance, the timespan from loss to completion of the survey
was on average longer (9.8 years) in the study by Kersting et al. as
compared to the present study that had a maximal three years timespan
from loss to completion of a questionnaire. We hypothesize that older
individuals might have vulnerabilities, such as declining health, which
may have influenced the reporting of grief symptoms ten years after the
loss, whereas younger individuals may experience higher levels of grief
symptoms due to a lack of experience with a significant loss (Guldin
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et al., 2017). The association between young age and a trajectory of
high pre-loss levels of grief could also be explained by a demanding
situation with multiple responsibilities towards their family, including
young children, and towards their job. Still, several issues regarding age
and grief reactions remain unexplained.

Females (both partners and non-partners) were more likely to be
categorized in the moderate/decreasing or high/decreasing grief trajectory
than males, which might indicate that the losses and demands prior to
the death have a higher impact on females. We found no association
between gender and trajectories of increased post-loss grief symptoms.
This is in line with our earlier register-based study, which showed no
overall gender difference in the risk of developing post-loss mental
health conditions (Guldin et al., 2017). However, previous studies have
associated female gender with post-loss adverse grief in terms of com-
plicated grief (Lobb et al., 2010; Ghesquiere et al., 2011; Kersting et al.,
2011), whereas mortality was higher in bereaved males (Stroebe et al.,
2006). Thus, both men and women might have severe reactions to a loss
but with different vulnerabilities, and both genders are at risk of ad-
verse grief reactions.

In line with our hypothesis, we show that individuals with low
education were more likely to be categorized in the high grief trajectory
and also late grief, moderate/decreasing grief or high/decreasing grief tra-
jectories than the low grief trajectory. Low education has, in multiple
studies, been shown to be associated with low income, poor health, and
fewer resources (Aneshensel, 2009; Marmot et al., 2008). Deprived
economy, poor health, and limited resources are also likely to nega-
tively impact bereaved individuals. Low income has been associated
with complicated grief (Kersting et al., 2011), whereas low education
has been associated with psychological distress (Stroebe et al., 2006).
Furthermore, low education is associated with multimorbidity
(Pathirana and Jackson, 2018), including mental health conditions
(Muntaner et al., 2004). Hence, low education may be a vulnerability
factor for developing an adverse grief trajectory.

4.4. Strengths and limitations

The study has numerous strengths, including the population-based
study design in which we sampled the cohort in a systematic manner
based on a nation-wide register of terminally ill patients (Nielsen et al.,
2016). Furthermore, the data collection started prior to the loss, and
measurement was repeated at fixed intervals after the time of the pa-
tient's death (six months after and three years after). Another key ad-
vantage was the prospective measurements of grief using a validated
assessment scale (PG-13). The English version of the PG-13 has been
psychometrically tested in a previous study (Prigerson et al., 2009), and
the Danish version of the PG-13 has shown good statistical properties
(Guldin et al., manuscript under review). Furthermore, we identified
grief trajectories on the basis of a strong analytical approach using
GBTM to go beyond the mean scores of the scale. GBTM provides a
chart of longitudinal, repeated measures of grief to summarize and
display complex patterns (Nagin, 2014) and thus provide a better un-
derstanding of the development of grief. The number of study partici-
pants was high, which ensured precision in the estimates and allowed
for stratification of partners and non-partners which was important for
the interpretation of the results.

Limitations were also present as not all participants completed the
PG scale at all three time points (1560 of 1735 participants, or 90%,
completed all). Although the missing data did not seem to be related to
the measured outcome, complete responses at all three time points in
more respondents might have increased the precision of the study re-
sults. The patient's survival time from drug reimbursement until death
varied, which caused variations in the intervals from completion of the
baseline questionnaire to the patient's death. These variations might
have affected the participants' grief symptoms as psychological distress
is likely to increase close to the time of death (Grunfeld et al., 2004). To
take this variation into account, we adjusted for the patient's survival

time from the registration of drug reimbursement in the regression
analyses. However, the adjustment for survival time did not change the
estimates significantly (data not shown).

Despite the systematic sampling, which was likely to reduce the risk
of selection bias, a moderate response rate at baseline (38%) could be a
limitation, although it was comparable to prior studies (6). A prior non-
response analysis showed that patients of participating relatives had a
longer median survival time (93 vs. 47 days, p < 0.001), were slightly
younger (70.4 years (70, 71) vs. 72.4 years (72, 73), p < 0.001), and
had a slightly higher educational level (15% vs. 11% with > 15 years of
education, p < 0.001) than patients to non-respondents (Nielsen et al.,
2016). Long survival time and high education may be associated with
less distress, whereas younger persons may be more likely to be dis-
tressed. Hence, no systematic selection bias was found, and we estimate
that the baseline cohort was considered representative of relatives to
terminally ill patients (Nielsen et al., 2016).

We compared participants eligible for the current study (those with
follow-up at six months and three years) with those who participated
only at baseline, and we found that participants in the current study
were older and had a higher educational level (Supplementary material
C). Low education was associated with a high level of grief in the
current study. Therefore, the prevalence of adverse grief trajectories
could be higher in the general population of relatives to terminally ill
patients.

The sampling method was a limitation for the generalizability of the
study as it did not enable inclusion of individuals who were bereaved
due to sudden and traumatic deaths. Sudden death has been shown to
be a risk factor for adverse grief reactions (Shear, 2015; Guldin et al.,
2017). Inclusion of individuals bereaved due to sudden death is likely to
result in a higher proportion of bereaved individuals in an adverse grief
trajectory. Hence, the prevalence of adverse grief trajectories may be
underestimated in the current study.

4.5. Clinical implications

Our study is the first to explore grief trajectories based on grief
symptoms and the study provides important knowledge on grief tra-
jectories that may inform individuals facing bereavement and their
health professionals on the possible developments in grief reactions.
The identification of a persistent high grief trajectory highlights the
need for early identification of vulnerable persons. Low education was a
risk factor for adverse grief, and assessment of other risk factors for
psychological distress must also be considered to ensure the optimal
support strategy for those individuals.

Several individuals had a high level of pre-loss grief symptoms. At
this early stage of the trajectory it is uncertain whether they follow the
high grief trajectory with persistent symptoms or the high/decreasing
grief trajectory with declining symptoms. Therefore, increased focus
should be directed towards their need for support to alleviate grief
symptoms and prevent long-term adverse grief. Attention may also be
directed towards the group of partners in a late grief trajectory with
post-loss grief symptoms to assess their need for support and help al-
leviate symptoms.

Health professionals are often in contact with relatives before the
death of a patient with a progressive, incurable illness, and this situa-
tion holds the opportunity to identify support needs and initiate sup-
portive interventions at an early stage to benefit the entire family. Such
interventions may involve activation of the relatives' social network,
practical help (e.g., by community nurses), and support for the re-
latives’ coping with loss and grief.

4.6. Future research

Further studies of grief symptom trajectories are necessary to fur-
ther explore bereavement reactions. Rigorous large-scale population-
based studies using repeated measurement of grief symptoms are
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warranted and may minimize the risk of bias and provide the oppor-
tunity to investigate subpopulations with regard to type of loss and
relation to the deceased. Especially valuable would be studies that in-
clude individuals bereaved due to sudden deaths, as these can clarify
the patterns of adverse grief reactions for these individuals. Links be-
tween grief and physical and mental health conditions—including
multimorbidity, anxiety, post-traumatic stress disorder, and de-
pression—may also be targeted in future research in studies with the
needed robustness to distinguish vulnerabilities in specific subgroups.

Personal consequences of grief could be poor mental and physical
health and increased use of medication, which could cause increased
use of health-care services. Besides negative affect on the individual, it
may also place an economic burden on society. Hence, future studies
are needed to investigate the possible long-term impact of adverse grief
trajectories on the public health and the potential for prevention of
poor mental health.

5. Conclusions

By measuring grief symptoms prospectively at several fixed points in
time in a large-scale population-based cohort of bereaved individuals, we
identified five specific grief trajectories for partners and four for non-
partners. We found a late grief trajectory for partners but not for non-
partners. Our study highlights that the development in grief symptoms
varies considerably. A persistent high grief trajectory was found in a
small subgroup of partners (7%) and non-partners (8%). Nearly half of
our study population had a moderate/decreasing grief trajectory or a
high/decreasing grief trajectory. These subgroups were associated with
female gender and younger age. Increased attention towards these in-
dividuals is needed at an early stage to alleviate grief symptoms.

Young age and female gender were associated with moderate/de-
creasing and high/decreasing grief trajectories, which indicates that the
pre-loss period may involve several demands regarding both the ill relative
and the remaining family (including children). Low education was a risk
factor for developing an adverse grief trajectory, which may be related to
fewer resources for coping with a challenging situation of loss and grief.

No previous study has investigated grief development systematically
over time from before to after the loss. Our study presents specific grief
reactions and point to a need for increased attention towards the
magnitude of grief symptoms and a need for targeted support for spe-
cific groups of individuals, both before and after the loss of a loved one.
Future large-scale studies are warranted to inform about the risk factors
in specific subgroups of individuals with adverse grief trajectories.
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