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Abstract 

Background/purpose: The purpose of this secondary‑analysis study was to identify never‑before‑examined factors 
associated with distinct depressive‑symptom trajectories among family caregivers from end‑of‑life caregiving through 
the first 2 bereavement years.

Participants/methods: Participants (N=661) were family caregivers who provided end‑of‑life caregiving for termi‑
nally ill cancer patients. Multinomial logistic regressions were conducted to identify modifiable factors associated with 
 caregivers’ seven previously identified depressive‑symptom trajectories: minimal‑impact resilience, recovery, preloss‑
depressive‑only, delayed symptomatic, relief, prolonged symptomatic, and chronically persistent distressed. Drawing 
from the stress‑appraisal‑coping model, modifiable time‑varying factors associated with distinct depressive‑symptom 
trajectories were examined in three domains: (1) stressors, (2) stress appraisal, and (3) available resources (internal cop‑
ing capacity and external social support).

Results: Profound objective caregiving demands were associated with caregivers’ increased likelihood of belonging 
to more distressing depressive‑symptom trajectories than to the minimal‑impact‑resilience trajectory. But, stronger 
negative appraisal of end‑of‑life caregiving increased odds of caregiver membership in preloss‑depressive‑only and 
relief trajectories over the recovery, delayed, and prolonged‑symptomatic trajectories. Stronger internal coping capac‑
ity and perceived social support buffered the tremendous stress of end‑of‑life caregiving and permanent loss of a 
relative, as evidenced by higher odds of being in the minimal‑impact‑resilience and recovery trajectories.

Conclusion: Family caregivers’ distinct depressive‑symptom trajectories were linked to their preloss caregiving 
demands, appraisal of negative caregiving impact, personal coping capacity, and perceived social support. Our results 
highlight actionable opportunities to improve end‑of‑life‑care quality by boosting family caregivers’ coping capacity 
and enhancing their social support to help them adequately manage daily caregiving loads/burdens thus relieving 
the emotional toll before patient death and throughout bereavement.

Keywords: Depressive symptoms, Trajectories, Modifiable factors, Family caregivers, Bereavement, Caregiving, End‑
of‑life care, Cancer
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Introduction
Family caregivers are a critical constituent in the end-
of-life (EOL)-cancer-care system because they bear the 
brunt of caregiving for terminally ill cancer patients 
[1, 2]. In the absence of caregivers, society would pay 
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substantial additional costs for healthcare services [1, 
2]. These externalized costs come with great physical [3, 
4], psychological [5], and financial [3, 4] consequences 
for caregivers. Though most caregivers adjust to the loss 
of their relative over time [6], patient death brings no 
redress for a minority of bereaved with profound, nega-
tive EOL-caregiving effects sustaining well into bereave-
ment [7]. For instance, the bereaved face more enduring 
serious mental problems than the general population 
[8], like depressive disorders that strain one’s personal 
health [9], family/social networks [9], workplaces [9], and 
healthcare systems [9, 10].

Caregiving for and losing a relative is among the most 
devastating events one may experience [11], though car-
egiving experiences and grief reactions vary substantially 
across cultures [6]. For example, under the most funda-
mental moral Confucian duty, family caregivers in Asian 
cultures feel obligated by filial piety to assume caregiv-
ing roles to repay for the life and care they received [12], 
whereas with regard to cultural grief reactions, individu-
als from non-western cultures tend to somatize their 
psychological distress (e.g., depressive symptoms) [6]. 
Examination of caregiving experiences and grief reac-
tions must account for cultural context.

Furthermore, caregivers respond heterogeneously to 
caregiving/loss events as shown by belonging to distinct 
depressive-symptom trajectories [11, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24]. Most caregivers overcome these highly 
stressful changes, whereas a minority maladaptively adjust 
[11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24]. Based on the 
stress-appraisal-coping model [25] and systematic reviews 
[26], a potentially threatening caregiving or bereavement 
event is not necessarily stressful per se but is mediated by 
a complex web of (1) contextual factors (e.g., social-demo-
graphics), (2) stressors (e.g., caregiving demands), (3) stress 
appraisal (e.g., appraisal of caregiving impact), and (4) avail-
able internal/external resources (e.g., coping capacity/social 
support) which determine adjustment outcomes. Opportu-
nities to improve EOL-care quality begin with identifying 
caregivers at risk of profound/prolonged/persistent depres-
sive symptoms from EOL caregiving to bereavement.

Factors associated with distinct depressive-symptom 
trajectories have been examined independently during 
caregiving [13, 14, 15, 16] or bereavement [17, 18, 19, 20, 
27], while focusing largely on demographics and social 
support. Caregiving and bereavement are ongoing, inter-
twined processes of caring for a family member, dealing 
with the relative’s death, and grieving for the deceased 
[28, 29]. Indeed, a “bereavement effect” begins long 
before death [30] but caregiving factors have only been 
examined either at baseline [18] or right before patient 
death [20], as potential predictors of depressive-symptom 
trajectories during bereavement.

The relationship between EOL caregiving and bereave-
ment may be cumulative (wear-and-tear model) or abat-
ing (relief model) [28, 29]. The wear-and-tear model [28] 
suggests that exposure to the chronic stresses of EOL 
caregiving depletes caregivers’ emotional and social 
resources, exacerbating the impact of losing a relative, 
whereas the relief model indicates that after the diffi-
culties of EOL caregiving, patient death brings the car-
egiver relief and thus better bereavement outcomes [29]. 
To disentangle the inconclusive role [6, 7] of these com-
peting models, factors moderating bereavement adjust-
ment must be examined before and after patient death. 
This study was undertaken to examine modifiable factors 
associated with our previously identified distinct depres-
sive-symptom trajectories from EOL caregiving through 
the first 2 bereavement years among caregivers of termi-
nally ill cancer patients to highlight actionable opportu-
nities to improve EOL-care quality.

Methods
Research design and sample
Data for this secondary-analysis study were from two 
institutional review-board-approved (98-0476B, 101-
0898A3) longitudinal studies on associations of EOL car-
egiving with and the effectiveness of an advanced care 
planning intervention on caregivers’ depressive symp-
toms before and after patient death [31]. Details have 
been reported on participant eligibility, subject enroll-
ment and participation in postloss surveys (including 
validation of between-study and between-participa-
tion-status homogeneity), measures, and identification 
of distinct depressive-symptom trajectories from EOL 
caregiving through the first 2 bereavement years [31]. 
In brief, adult caregivers of terminally ill cancer patients 
(recognized as having a progressing, metastatic cancer 
by their oncologist) were recruited by convenience from 
a medical center in Taiwan from 2010 to 2017 and fol-
lowed through their first 2 bereavement years (end July 
2020). Detailed participant characteristics are Table 5 in 
Appendix 1. As reported in our published article [31], 
among those 661 caregivers who participated in bereave-
ment surveys, numbers (bereavement follow-up rates) 
of bereaved caregivers who participated at 1, 3, 6, 13, 
18, and 24 months postloss are as follows: 616 (93.2%), 
520 (78.7%), 510 (77.2%), 471 (71.3%), 418 (63.2%), and 
382 (57.8%), respectively. Among these 661 caregivers, 
187 (28.3%), 227 (34.3%), 280 (42.4%), 361 (54.6%), 470 
(71.1%), and 625 (94.6%) provided data during each of the 
last 6 months preloss, respectively.

Data collection
Caregivers were interviewed in person for preloss car-
egiving experiences (i.e., depressive symptoms, stressors, 
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stress appraisal, internal/external resources, and prog-
nostic awareness) at enrollment and approximately 
monthly thereafter while providing EOL caregiving until 
they declined to participate. Time invariant covariates 
were assessed at baseline. Bereaved caregivers were sur-
veyed for depressive symptoms at 1, 3, 6, 13, 18 and 24 
months postloss, whereas internal/external resources 
were measured at 1-month postloss only.

Measures
Outcome variable
Depressive symptoms were measured with the 20-item 
Center for Epidemiologic Studies Depression Scale (CES-
D) [32], with four subscales: positive emotions, depres-
sive emotions, physical activities, and social difficulties. 
Items are scored for frequency during the past week by a 
4-point Likert scale from 0 to 3. Total scores range from 
0 to 60; higher scores indicate more depressive symp-
toms [32]. CES-D scores >16 are considered the thresh-
old for severe depressive symptoms [32]. Prevalence of 
severe depressive symptoms among the 661 participants 
increased substantially over the patient’s last 6 months 
as the patient’s death approached from 9.1% to 69.0% 
and decreased steadily over the first 2 bereavement years 
from 69.1% at 1 month postloss to 8.6% at 24 months 
postloss (data not shown).

We previously [31] used latent-class growth analysis 
(LCGA) to identify 7 distinct gender- and age-adjusted 
depressive-symptom trajectories by their timing, inten-
sity, and duration of depressive symptoms (prevalence): 
minimal-impact resilience (20.4%), recovery (34.0%), 
preloss-depressive only (21.6%), delayed symptomatic 
(9.1%), relief (5.9%), prolonged symptomatic (6.5%), and 
chronically persistent distressed (2.5%) (Supplemental 
Fig. 1, Appendix 2).

Independent variables
Drawing from the stress-appraisal-coping model, 
modifiable factors associated with caregivers’ mem-
bership in the seven depressive-symptom trajectories 
were examined in three domains [25]: (1) stressors, (2) 
stress appraisal, and (3) available resources. Caregiver 
responses to variables in these categories could differ at 
various data-collection times, making them time-varying 
variables.

Stressors indicated as objective caregiving demands 
were measured by the amount of assistance provided 
in personal care, homemaking, transportation, and 
health care on a 4-point scale (1=none at all to 4=a 
lot) [33]. Caregiving demand scores range=4-16; higher 
scores indicate greater caregiving demands. To com-
prehensively reflect the dynamic nature of objective 

caregiving demands throughout the patient’s last 6 
months, objective-caregiving-demand trajectories were 
identified using LCGA with a continuous latent-class 
indicator (total objective caregiving demand score) to 
identify stressor-trajectories experienced by caregivers 
over their entire EOL caregiving period. Four objective-
caregiving-demand trajectories were identified by their 
intensity and patterns of change: profound, decreasing, 
increasing, and low objective caregiving demands using 
the LCGA procedures and criteria for selecting the 
optimal number of classes prior indicated [31].

Stress appraisal refers to appraisal of caregiving 
impact. The 24-item Caregiver Reaction Assessment 
(CRA) [34] measures EOL-caregiving impact on car-
egivers’ schedule, health, and finances, as well as car-
egiver esteem in providing care (rewarding or causing 
resentment), and lack of family support. Total scores 
range from 24 to 120. Higher scores represent stronger 
negative appraisal of EOL-caregiving impact. Similarly, 
to reflect the dynamic nature of subjective appraisal of 
caregiving impact, we identified caregivers’ CRA tra-
jectories using LCGA with a continuous latent-class 
indicator (total CRA score) to identify stress-appraisal 
trajectories experienced by caregivers over their entire 
EOL caregiving period. Four CRA trajectories were 
identified and were named low, moderate, high, and 
substantial caregiving burden using the LCGA pro-
cedures and criteria for selecting the optimal number 
of classes previously indicated [31]. These four tra-
jectories differed in their CRA-score levels. Detailed 
information about use of latent class-growth analysis 
to identify optimal number of distinct objective-car-
egiving-demand and CRA trajectories is available upon 
request via the corresponding author.

Caregivers’ available resources were internal cop-
ing capacity and external social support. Caregivers’ 
coping capacity was measured by the 13-item sense of 
coherence scale [35]. Sense of coherence, an important 
coping capacity for adjusting to stressors to restore 
homeostasis, has three components: comprehensibility 
(belief that life is structured and predictable), meaning-
fulness (life is challenging but worthwhile), and man-
ageability (resources suffice to manage challenges) [35]. 
Total sense of coherence scale scores range from 13 to 
91; higher scores indicate stronger sense of coherence.

Caregivers’ perceived social support was measured 
by the 19-item Medical Outcomes Study Social Sup-
port Survey (MOS-SSS) [36], which assesses emotional, 
informational, tangible, and affectionate support, as 
well as positive social interaction. Total scores are com-
puted on a 0-100 scale; higher scores indicate stronger 
perceived social support.
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Covariates
Contextual factors [25] were treated as covariates and 
included caregivers’ marital status (married vs unmar-
ried), relationship with the patient (spouse/adult child/
other), educational attainment (< vs > senior high school), 
financial status (making ends meet [yes/no]), comorbid-
ity (yes/no), and awareness of the patient’s prognosis. 
Caregiver prognostic awareness was measured at each 
assessment by asking caregivers whether they knew their 
relative’s prognosis, and if so, whether the disease (1) was 
curable; (2) might recur in the future, but the patient’s 
life was not currently in danger; or (3) could not be cured 
and the patient would probably die soon. Caregivers were 
recognized as accurately knowing the patient’s prognosis 
only if they chose option 3; inaccurate prognostic aware-
ness reflected not knowing the patient’s prognosis or 
choosing option 1 or 2.

Statistical analysis
Potential factors associated with caregivers’ membership 
in the seven distinct depressive-symptom trajectories 
(see Independent variables) were examined by multi-
nomial logistic regressions while controlling for covari-
ates/contextual factors. Multinomial logistic regressions 
are flexible enough to allow the researcher to alter the 
reference category, allowing for all possible group com-
parisons, while the overall model statistics remain 
unchanged. Preloss scores of internal and external 
resources were measured at the first assessment within 
patient’s last 6 months, whereas postloss scores were 
measured 1-month postloss. This timeline reflected the 
two-phase piecewise estimation used to model changes 
in depressive symptoms from EOL caregiving through 
the first 2 bereavement years, with time of transitioning 
into EOL caregiving and time of loss serving as major life 
transitions for caregivers [31]. The regression estimate 
for each independent variable in the multinomial logis-
tic-regression models was exponentiated to transform to 
adjusted odds ratio (AOR) with 95% confidence interval 
(CI).

Results
Factors associated with distinct depressive‑symptom 
trajectories
Details of associations between variables and mem-
bership in each depressive-symptom trajectory are in 
Tables 1, 2, 3 and 4, specifically relative to the minimal-
impact-resilience (Table  1), recovery (Table  2), preloss-
depressive-only (Table 3), delayed-symptomatic (Table 4), 
relief (Table  4), and prolonged-symptomatic (Table  3) 

trajectories, respectively. Descriptive data of each poten-
tial factor associated with the seven distinct depressive-
symptom trajectories are Table 6 in Appendix 3.

In the stressor domain, relative to caregivers with 
low objective caregiving demands, those with profound 
objective caregiving demands were more likely to be 
in the more distressing depressive-symptom trajecto-
ries than in the minimal-impact-resilience trajectory 
(Table 1) and in the preloss-depressive-only than in the 
recovery trajectory (Table  2). Furthermore, caregiv-
ers with increasing objective caregiving demands were 
more likely than those with low objective caregiving 
demands to be in the preloss-depressive-only than in 
the minimal-impact-resilience trajectory (Table 1).

In the stress-appraisal domain, compared to those 
with substantial caregiving burden, caregivers with low 
and moderate caregiving burden were less likely to be 
in the preloss-depressive-only and relief trajectories 
than in the recovery trajectory (Table  2). Caregivers 
in the moderate CRA-trajectory were less likely than 
those with substantial caregiving burden to be in the 
relief trajectory than in the delayed-symptomatic and 
prolonged-symptomatic trajectories (Table 4), whereas 
those in the high CRA-trajectory were less likely than 
those with substantial caregiving burden to be in 
the relief trajectory than in the recovery and preloss-
depressive-only trajectories (Tables 2 and 3).

In the psychosocial-resource domain, higher reported 
preloss coping capacity (sense-of-coherence score) 
increased the odds that caregivers would be in the 
recovery trajectory than in all other trajectories, except 
the delayed-symptomatic trajectory (Table 2). Caregiv-
ers with higher preloss sense-of-coherence scores were 
also less likely to be in the preloss-depressive-only, 
relief, and prolonged-symptomatic trajectories than in 
the minimal-impact-resilience trajectory (Table  1) as 
well as less likely to be in the relief trajectory than in 
the preloss-depressive-only (Table  3), delayed-symp-
tomatic, prolonged-symptomatic, and chronically per-
sistent-distressed (Table  4) trajectories but were more 
likely to be in the delayed-symptomatic than in the 
preloss-depressive-only trajectory (Table 3). Moreover, 
stronger postloss sense of coherence was linked more 
to the minimal-impact-resilience trajectory than to all 
others (Table  1). Furthermore, these caregivers were 
less likely to be in the prolonged-symptomatic and 
chronically persistent-distressed trajectories than in the 
recovery (Table  2), preloss-depressive-only (Table  3), 
delayed-symptomatic (Table  4), and relief trajectories 
(Table  4) but more likely to be in the preloss-depres-
sive-only trajectory than in the recovery (Table 2) and 
delayed-symptomatic (Table 3) trajectories.
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Perceived preloss social support was not associated 
with caregivers’ membership in depressive-symptom 
trajectories, but stronger perceived postloss social sup-
port increased the odds that caregivers would be in the 
minimal-impact-resilience trajectory relative to all other 
trajectories (Table  1). Furthermore, these caregivers 
were less likely to be in the delayed trajectory than in 
the recovery (Table 2), preloss-depressive-only (Table 3) 
and relief (Table 4) trajectories, in the prolonged-symp-
tomatic than in the recovery trajectory (Table 2), and in 
the prolonged-symptomatic and chronically persistent-
distressed trajectories than in the preloss-depressive-only 
(Table 3) and relief (Table 4) trajectories.

Discussion
Our study examined modifiable factors associated with 
caregivers’ membership in the distinct depressive-symp-
tom trajectories from EOL caregiving through the first 2 
bereavement years based on the stress-appraisal-coping 
model [25]. All proposed variables, except preloss per-
ceived social support, were associated with caregivers’ 
membership in depressive-symptom trajectories. The 
nature of the relationship between preloss social sup-
port and depressive-symptom trajectories is inconsist-
ent in the literature with reports of no association, [19] 
association with group membership during bereavement 
[20], and consistent association with depressive-symp-
tom trajectories during caregiving [13, 14, 15]. Whether 
the association of preloss social support with caregiv-
ers’ membership in depressive-symptom trajectories 
from EOL caregiving through the first 2 bereavement 
years was mediated by other variables warrants further 
research.

Our study’s use of data from before and after patient 
death confirmed both the cumulative-stress (wear-and-
tear model) and stress-reduction (relief model) perspec-
tives of caregiving effects on bereavement adjustment 
[28]. Profound objective caregiving demands consistently 
and cumulatively burden caregivers and do not end with 
the patient’s death but exhaust caregivers, leaving them 
vulnerable to the highly stressful death of their relative, 
which would explain the stronger link to more distressing 
depressive-symptom trajectories than to the minimal-
impact-resilience trajectory (Table  1). Similarly, a wear-
and-tear effect has been reported for caregiving role 
overload on postloss depressive-symptom trajectories 
[18, 20].

In contrast, caregivers with substantial caregiving 
burden were more likely than those with moderate car-
egiving burden to be in the relief trajectory than in 
delayed-symptomatic and prolonged symptomatic tra-
jectories (Table  4). Furthermore, they were more likely 
than those with lighter caregiving burden to be in the 

preloss-depressive-only or relief trajectories (Table 2), in 
which moderate-profound depressive symptoms either 
resolved completely or improved dramatically after the 
patient’s death, respectively, than in the recovery trajec-
tory. Our results support the relief model of bereavement 
[29], which suggests that after the difficulties of EOL 
caregiving, patient death brings the caregiver relief and 
thus better bereavement outcomes [29]. In a Confucian 
context, death of one’s relative after substantial caregiv-
ing burden may bring a sense of fulfillment of filial duty 
and relief not only from their heavy caregiving burden 
but also from the end of their relative’s suffering, thereby 
explaining fewer depressive symptoms.

Personal coping capacity/adaptive coping strategies 
have consistently emerged as robust predictors to buffer 
long-term negative outcomes following aversive circum-
stances [18, 20, 26]. We measured sense of coherence 
when caregivers first transitioned into EOL caregiv-
ing and bereavement to reflect the major life transitions 
for caregivers; here we confirm that both measures 
were associated with caregivers’ membership in distinct 
depressive-symptom trajectories. We found that caregiv-
ers with stronger preloss sense of coherence were less 
likely to be in (1) trajectories characterized by moder-
ate-to-severe preloss depressive symptoms than in the 
recovery trajectory (Table 2), (2) preloss-depressive-only, 
relief, and prolonged-symptomatic trajectories than in 
the minimal-impact-resilience trajectory (Table  1), and 
(3) the relief than preloss-depressive-only and delayed-
symptomatic trajectories (Tables 3-4), both with substan-
tially fewer preloss depressive symptoms. Furthermore, 
caregivers with stronger postloss sense of coherence were 
more likely to be in the minimal-impact-resilience trajec-
tory (Table 1) than to all others as well as to the recov-
ery, preloss-depressive-only, and relief (Tables 2, 3 and 4) 
trajectories than to trajectories characterized by moder-
ate-to-profound postloss depressive symptoms without 
complete recovery over the first 2 bereavement years, 
(i.e., prolonged-symptomatic and persistently-distressed 
trajectories). Caregivers with higher pre- and postloss 
sense of coherence were at lower risk for stress from EOL 
caregiving and were more likely to be in the resilient or 
milder-and-transient depressive-symptom trajectories, 
which confirms that personal coping capacity matters 
when individuals face adversity and life challenges [35]. 
However, we could not explain why stronger preloss 
sense of coherence increased odds for the delayed-
symptomatic, prolonged-symptomatic, or chronically 
persistent-distressed trajectories relative to the preloss-
depressive-only  (Table 3) and relief (Table 4) trajectories, 
respectively, warranting validation. However, caregivers 
with high sense of coherence levels (i.e., extremely posi-
tive schemas about themselves and the world) may be at 
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higher risk for developing more distressing depressive-
symptom trajectories, because adverse, highly stressful 
caregiving events cannot easily be integrated into their 
existing schemas [38]. This assertion warrants further in-
depth investigations, preferably by qualitative research.

A similar pattern to the role of sense of coherence in 
easing depressive symptoms during bereavement was 
observed for perceived postloss social support, as reported 
[17, 18, 27]. We found that caregivers with stronger per-
ceived postloss social support were more likely to be in the 
minimal-impact-resilience trajectory relative to all other 
trajectories (Table  1). Furthermore, caregivers who per-
ceived stronger postloss social support were less likely to 
be in long-lasting distressing depressive-symptom trajec-
tories than in the recovery, preloss-depressive-only, and 
relief trajectories (Tables 2, 3 and 4), as well as more likely 
to be in the preloss-depressive-only or relief trajectories 
characterized by moderate-to-profound preloss depressive 
symptoms that subsided quickly before patient death or 6 
months postloss than in the delayed trajectories (Tables 3 
and 4). Stronger perceived social support reflects the con-
nectedness, emotional comfort, and practical/instrumen-
tal resources bereaved caregivers might find in their social 
network to buffer their grief at losing a longstanding rela-
tionship with the deceased and to help them cope with 
challenges inherent in living without the deceased [26, 27], 
thereby easing their depressive symptoms.

Study Strengths and Limitations
This study’s strengths lie in its investigation of modifiable 
factors associated with caregivers to distinct depressive-
symptom trajectories from EOL caregiving through the 
first 2 years of bereavement using information assessed 
before and after patient death. These strengths allowed 
us to disentangle the cumulative-stress (wear-and-tear 
model) and stress-reduction (relief model) perspectives 
[28] of EOL-caregiving effects on bereavement and to 
identify protective and vulnerability factors modifiable 
by high-quality EOL care. Despite our study’s theoreti-
cal contributions and methodological advantages, several 
limitations warrant mention. Caregivers were sampled 
by convenience from a single Taiwanese hospital, possi-
bly limiting generalization of our findings to national and 
international target populations, especially considering 
cultural variations in grief reactions towards losing a rela-
tive [39]. Our results cannot be generalized to bereaved 
caregivers who lose their relative due to other diseases or 
sudden/traumatic death. We measured depressive symp-
toms with the CES-D, probably overestimating the severity 
of depressive symptoms but avoiding overlooking caregiv-
ers’ need for psychological support or treatment. Depres-
sive-symptom trajectories were explored only through the 
first 2 years of bereavement. We explored main effects of 

each identified variable based on the stress-appraisal-cop-
ing model [25] on caregivers’ membership in depressive-
symptom trajectories. However, we did not find major 
associations with perceived social support when caregivers 
first transitioned into caregiving [20], different patterns of 
objective caregiving demands [18, 20], or different levels of 
subjective caregiving burden [40], as commonly reported. 
We speculate that the roles played by these variables in 
associations with depressive-symptom trajectories were 
mediated by sense of coherence [41] and perceived post-
loss social support [37], which has not yet been explored. 
Despite our large sample, some categories of our outcome 
and independent variables may not have had sufficient 
subjects to appropriately estimate associations in our mul-
tinomial logistic regression models. We can never infer a 
causal-effect relationship nor exclude the possible impact 
of unmeasured variables, e.g., pre-caregiving emotional 
status, receipt of mental health services pre- and postloss, 
or quality of caregiver-patient relationship, commonly 
found in observational studies.

Conclusions and clinical implications
Family caregivers of Taiwanese advanced cancer patients 
follow distinct depressive-symptom trajectories from 
EOL caregiving through bereavement. Clinical inter-
ventions should be prioritized to interrupt the three 
unfavorable long-lasting and delayed high-level depres-
sive-symptom trajectories, to prevent burnout during 
caregiving for caregivers in the preloss-depressive-only 
trajectory, and to facilitate rapid return to healthy emo-
tional functioning for bereaved in the relief trajectory. 
Furthermore, our findings showed that these trajecto-
ries are linked to preloss caregiving demands, appraisal 
of EOL-caregiving impact, internal coping capacity, and 
perceived social support. Profound caregiving demands 
may cumulatively exhaust caregivers, whereas caregivers 
who appraise EOL caregiving as a substantial burden may 
feel relief and experience fewer depressive symptoms 
once their relative dies. Stronger internal coping capacity 
and external social support may buffer the tremendous 
stress from EOL caregiving and the permanent loss of a 
relative. Healthcare professionals should be sensitive to 
the caregiving needs of caregivers with heavy caregiving 
demands and provide effective interventions. For exam-
ple, caregivers’ coping capacity could be boosted and 
their social support enhanced to help them adequately 
manage daily caregiving to relieve the emotional toll 
before patient death and throughout bereavement. These 
actionable opportunities for high-quality EOL care can 
facilitate caregivers’ adjustment to the stress of EOL car-
egiving and bereavement, thus benefiting caregivers and 
society.
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Appendix 1
Table 5

Appendix 2
Description of the identified depressive‑symptom 
trajectories
The minimal-impact-resilience trajectory showed a 
stable, low depressive-symptom level from caregiving 
through the first 2 bereavement years, with mild and 
transient perturbations around the patient’s death. For 
the recovery trajectory, CES-D exceeded the thresh-
old 1-month preloss, peaked in the first month postloss, 
then dropped below threshold around 6-7 months post-
loss. The preloss-depressive-only trajectory was char-
acterized by slight-to-moderate depressive symptoms 
during EOL caregiving, subsiding quickly to near thresh-
old 1-month postloss, thereafter decreasing gradually. 

Caregivers in the delayed symptomatic trajectory ini-
tially had slight-to-moderate depressive symptoms that 
gradually intensified to moderate-to-high levels around 
the patient’s death, thereafter trending slowly downward 
but increasing slightly since 18 months postloss without 
a complete resolution over the first 2 bereavement years. 
Relief-group caregivers increasingly suffered moderate-
to-profound depressive symptoms while caregiving, 
but as the patient’s death approached, their depressive 
symptoms started subsiding significantly and dropped 
below threshold around 6-7 months postloss. The pro-
longed-symptomatic trajectory was characterized by 
preloss moderate-to-severe depressive-symptoms, peak-
ing 1-month postloss, thereafter declining steadily and 
resolving completely at the end of the first 2 bereavement 

Table 5 Participants’ characteristics (N = 661)

OCD Objective caregiving demands, CRA  Caregiver Reaction Assessment, SOC Sense of coherence, MOS-SSS Medical Outcomes Study Social Support Survey
a The total number of cases for each characteristic may not equal the sample size due to missing data
b Due to the rounding error, the total percentage of each characteristic may not equal to 100%

Characteristic na %b Characteristic na %b

Gender Marital status (n = 661)

Male 191 28.9 Unmarried 111 16.8

Female 470 71.1 Married 550 83.2

Age (years) (n = 655) Financial sufficiency (n = 639)

Mean (SD) 52.14 (12.67) Making ends meet 530 82.9

Relationship to patient (n = 660) Financial strain 109 17.1

Spouse 431 65.2 Accurate prognostic awareness

Child 134 20.3 No 50 7.6

Other 96 14.5 Yes, time proximity to death, days

Educational attainment (n = 654) 1‑30 165 25.0

< Senior high school 519 79.4 31‑60 113 17.1

> Senior high school 135 20.6 61‑90 83 12.6

Chronic disease (n = 661) 91‑120 56 8.5

Yes 221 33.4 121‑150 49 7.4

No 440 66.6 151‑180 145 21.9

OCD trajectories CRA trajectories

Profound 220 33.3 1 102 15.4

Decreasing 63 9.5 2 377 57.0

Increasing 274 41.4 3 135 20.5

Low 104 15.7 4 47 7.1

Preloss initial assessment Final assessment before bereavement

Variable # assessments Mean SD Variable # assessments Mean SD

SOC 660 60.65 17.10 SOC 654 57.13 18.29

MOS‑SSS 660 63.06 13.57 MOS‑SSS 661 61.48 13.23



Page 12 of 14Wen et al. BMC Palliative Care          (2022) 21:156 

years. Caregivers in the chronically persistent-distressed 
trajectory suffered profound depressive symptoms during 
EOL caregiving, their depressive-symptom level peaked 
1-month postloss, then improved over the first 2 bereave-
ment years but remained well above threshold.

Of note, only caregivers’ depressive symptoms were 
measured as the manifestation of grief reactions toward 
the forthcoming death or the loss of their relative without 
measuring grief symptoms more generally. Furthermore, 
the recovery trajectory is named to reflect the trajectory 

that returns to the normal level of depressive symptoms 
within 6 months postloss and has no implication that an 
individual can “recover” from a significant interpersonal 
loss.

* Note: from Wen FH, Chou WC, Hou MM, et  al. 
Depressive-symptom trajectories from end-of-life car-
egiving through the first 2 years of bereavement for 
family caregivers of advanced cancer patients. J Pain 
Symptom Manage.2021; 62:699-708.

Table 6 Modifiable factors of caregivers’ distinct depressive‑symptom trajectories

Subjective caregiving burden was measured by the Caregiver Reaction Assessment; Sense of coherence was measured by the SOC-13 scale

Social support was measured by the Medical Outcomes Study Social Support Survey

Depressive‑
symptom trajectory
Factors

Minimal‑impact 
resilience

Recovery Preloss 
depressive only

Delayed 
symptomatic

Relief Prolonged 
symptomatic

Persistently 
distressed

Stressor: Objective‑caregiving‑demand trajectory (%)
 Low 29.5 15.6 10.1 14.3 5.9 0.0 7.1

 Increasing 52.1 50.3 49.7 41.4 23.5 35.0 28.6

 Decreasing 6.8 1.5 8.7 4.3 9.8 0.0 14.3

 Profound 11.6 32.7 31.5 40.0 60.8 65.0 50.0

Stress appraisal: Subjective‑caregiving‑burden trajectory (%)
 Low 32.2 16.6 8.7 7.1 3.9 0.0 0.0

 Moderate 60.3 69.3 51.0 64.3 27.5 25.0 28.6

 High 6.8 12.1 35.6 22.9 33.3 35.0 42.9

 Substantial 0.7 2.0 4.7 5.7 35.3 40.0 28.6

Psychosocial Resources
 Sense of coherence (M [SD])
  Preloss 70.7(13.5) 65.4(13.9) 55.8(15.2) 59.3(14.4) 39.4(15.8) 44.9(19.0) 45.1(16.7)

  Postloss 68.7(13.4) 56.0(17.9) 58.3(16.4) 52.1(16.5) 47.6(17.9) 34.1(16.3) 34.6(15.3)

 Perceived social support (M [SD])
  Preloss 68.7(12.6) 64.4(12.0) 61.6(13.6) 60.5(11.4) 55.7(16.5) 52.3(15.0) 54.7(12.6)

  Postloss 68.7(11.6) 60.2(11.6) 62.9(10.8) 53.9(12.8) 60.9(15.6) 48.5(17.1) 49.4(17.4)

Appendix 3
Table 6

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chou%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=31276808
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