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Highlights 

 

What is the primary question addressed by this study? 

 

Was bereavement during the COVID-19 pandemic associated with elevated psychological 

distress among aging women, and did memorial attendance buffer these effects? 

 

What is the main finding of this study? 

 

Bereavement during the COVID-19 pandemic was associated with elevated psychological 

distress up to one year later, taking into account prepandemic depression levels. Attending a 

memorial, especially in person, was associated with lower distress compared to bereaved 

individuals who did not attend a memorial. 

 

What is the meaning of the finding? 

 

Bereavement is associated with elevated psychological distress, and attending memorials may 

have a protective effect. 
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Abstract 

 

Background: Mortality increased during the COVID-19 pandemic, and many bereaved 

individuals were not able to gather to memorialize their loved ones, yet it is unknown if this 

contributed to worsening mental health. 

Objective: Examine the association of bereavement in the early part of the COVID-19 pandemic 

with subsequent psychological distress and the role of memorial attendance in reducing 

psychological distress among the bereaved. 

Design, Settings, Subjects: In May 2020, 39,564 older females from the Nurses’ Health Study II 

enrolled in a longitudinal COVID-19 substudy (meanage = 65.2 years, SD = 4.5).  

Methods: Linear regression analyses estimated associations of bereavement reported between 

March and October, 2020 with subsequent psychological distress between January and October  

2021, adjusting for sociodemographic and prepandemic depression symptoms. Secondary 

models examined associations between memorial attendance and psychological distress.  

Results: Bereavement during the early part of the COVID-19 pandemic was associated with 

higher psychological distress (adjusted =0.21, 95% CI: 0.15, 0.26) assessed over the next year. 

Among the bereaved, memorial attendance was associated with lower psychological distress  (in-

person: adjusted =-0.41, 95% CI: -0.53, -0.29; online: adjusted =-0.24, 95% CI: -0.46, -0.02).  

Conclusion: Attending memorials was associated with lower subsequent psychological distress 

among bereaved older females.   
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Individuals who experience bereavement at any life-stage may develop mental health 

complications, yet aging individuals face unique challenges that are exacerbated by the COVID-

19 pandemic [1]. First, aging individuals are more likely to experience the death of loved ones, 

and extant research has found that the death of spouses/partners [2], children [3], siblings [4,5], 

and even close friends [6] is associated with increased symptoms of psychopathology among 

older adults. For most people, the acute period of grief will slowly recede over time, as the 

bereaved person makes peace with the loss [7,8]. However, a non-trivial proportion of bereaved 

individuals will experience adverse mental health outcomes after bereavement, including 

depression [9], anxiety [10], and Prolonged Grief Disorder (PGD) [7,11]. The general population 

burden of depression is especially high for women, with most evidence finding double the risk 

relative to men [12]; this pattern holds true even among older women [13]. Similar patterns exist 

for anxiety disorders [14] and (PGD) [15], although results are less consistent for PGD. 

Consistent with these patterns, a recent study noted that bereavement during the COVID-19 

pandemic was associated with higher depression risk, and that women demonstrated worsened 

depression relative to men [16].  

Amid the widespread social changes that occurred due to COVID-19 restrictions on 

social gatherings that disproportionately impacted older adults, we expect that bereavement 

during this crisis may elevate risk for adverse mental health conditions, especially among aging 

individuals, for several reasons. First, the COVID-19 pandemic has increased incident 

bereavement, especially among aging individuals who faced increased mortality [17]. Second, 

recent work suggests that bereavement due to COVID-19 is associated with greater acute grief 

compared to bereavement due to other causes [18], and that bereavement during the pandemic is 

associated with more acute grief symptoms compared to losses incurred before the pandemic 
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[19]. One potential reason for the elevations in post-bereavement emotional symptoms could be 

due to pragmatic difficulties [20] including pandemic-imposed changes to bereavement support 

[21,22]. Specifically, disruptions in the traditional ability to gather and mourn could impact 

grieving trajectories, although existing studies have been inconclusive (e.g., a recent review 

noted that of 11 quantitative studies, only 5 noted benefits from funeral participation, and 6 

found no association [23–25]). Studies conducted during the COVID-19 pandemic noted 

similarly mixed findings. For example, a US study noted reductions in general psychological 

distress among bereaved individuals who attended a memorial either in-person or online [26]. On 

the other hand, memorials were not associated with a reduction in grief symptoms in a 

community sample in the Netherlands, despite reporting a perceived positive effect of attending a 

memorial [27]. A potential explanation for these mixed findings is that prior work has not used 

prospective mental health data within a longitudinal study design.  

Mass bereavement among middle-older adults raises public health concerns, including 

the effects of social isolation among a population more likely to depend on support [28] and 

widespread loss of economic, interpersonal, and psychological resources on distress [29,30]. In 

this prospective, longitudinal cohort COVID-19 substudy in the parent Nurses’ Health Study II 

(NHSII), we had two aims: 1) to examine the association between bereavement in the early part 

of the COVID-19 pandemic with anxiety and depression symptoms assessed several months later; 

and 2) to estimate the association with memorialization of deceased loved ones on downstream 

symptoms of depression and anxiety. In exploratory analyses, we compared associations by 

COVID-19 deaths vs. non-COVID deaths, given prior work noting more elevated acute grief 

among those bereaved due to COVID [18]. Consistent with previous literature[31] [26], we 

hypothesized that bereavement would be associated with higher subsequent anxiety and 
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depression and that attending a memorial service would be associated with reduced post-

bereavement anxiety and depression symptoms; memorialization may offer the bereaved an 

opportunity to experience social support [32] and engage with new information about the death 

and its consequences to support the resolution of acute grief [33,34]. 

Methods 

Participants 

NHSII is an ongoing cohort study that began in 1989 with 116,429 enrolled female-sex 

registered nurses in the US aged 25-42 years [35]. Participants have been invited to complete 

questionnaires biennially, with follow-up surveys ongoing. NHSII data are not publicly available 

but may be made available upon request to the Channing Division of Network Medicine at the 

Brigham and Women’s Hospital. Further information, including the procedures to obtain and 

access data from the Nurses’ Health Studies, is described at 

https://www.nurseshealthstudy.org/researchers. 

In May 2020, 55,996 active NHSII participants with a known email address were invited 

to enroll in a COVID-19 substudy. Of those, 39,564 (71%; mean age 65.2 years, SD 4.5 years) 

participants returned a substudy enrollment questionnaire. Follow-up questionnaires were sent 

monthly until October 2020 and then quarterly until April, 2021. Bereavement questions were 

first asked in the October 2020 questionnaire (N=30,765) (Quarterly 1 or “baseline” for this 

analysis) and were repeated in the final questionnaire of the study April–October 2021 

(N=34,381) (Quarterly 3). The present study sample included all respondents to the October 

2020 questionnaire. The substudy protocol was approved by the institutional review boards of 

the Brigham and Women’s Hospital and the Harvard T.H. Chan School of Public Health, 

allowing participants’ completion of questionnaires to imply consent. 
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Measures 

Bereavement. We assessed bereavement (yes / no) at Quarterly 1 and 3. Bereavement 

relationship types were grouped into three categories representing 1) Spouse/partner or Child, 2) 

Grandparent, Parent, or Sibling; 3) Other (Other family member, Friend, or Neighbor). COVID 

as cause of death was assessed (yes/no), as well as memorial attendance (none/online/in-person).  

Psychological distress. The Patient Health Questionnaire-4 (PHQ-4) assesses self-reported 

psychological distress [36]. The 4-item scale is a brief screener comprising the two items from 

the Generalized Anxiety Disorder-2 (anxiety symptoms) [37] and two items from the PHQ-2 

(depression symptoms) [38]. We modeled scores on the PHQ-4 using all items jointly (single-

factor solution of psychological distress [range = 0 to 12]) as well as separately (two-factor 

solution of anxiety symptoms [range = 0 to 6] and depression symptoms [range = 0 to 6]). 

Evidence from prior research supports the convergent validity, discriminant validity, criterion 

validity, and internal consistency of scores on the PHQ-4, PHQ-2, and GAD-2 [39–42]. In this 

study, estimated internal consistency was α = .86 for the PHQ-4, α = .84 for the PHQ-2, and α 

= .79 for the GAD-2 at baseline. 

Prepandemic depression symptoms. Three measures from the 2017 NHSII biennial questionnaire 

were used to construct an index of prepandemic depression symptoms: (1) the Center for 

Epidemiological Studies-Depression (CESD-10; [43] score, (2) self-report of a physician’s 

diagnosis of depression, (3) self-report of having taken selective serotonin reuptake inhibitor 

(SSRI) or non-SSRI antidepressants in the past two years. Participants met criteria for 

prepandemic depression symptoms if they had a CESD-10 score of at least 10 [44], reported 

taking any antidepressant medication in the past two years, or reported a clinical diagnosis of 

depression. 
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Demographic covariates. Age and self-identified race (nonwhite, white) were obtained in 1989, 

region of residence (midwest, south, west, other, northeast) was assessed at the COVID substudy 

enrollment, and median census tract household income was available as of the 2013 biennial 

NHSII questionnaire and calculated from the 2010 census.  

Statistical Analysis 

 First, we conducted between-group age-adjusted comparisons on demographic and 

primary variables among bereaved and non-bereaved participants. We compared non-responders 

to responders and to the total sample of invited individuals on demographic factors collected in 

earlier NHSII questionnaires to assess the presence of potential bias. Linear regression models 

were used for primary analyses to estimate the main association between baseline bereavement 

(both as a binary exposure (‘did a loved one die, yes/no’) and as a four-category exposure (no 

loved one died (reference), child or spouse, grandparent, parents, or sibling, and other)) with 

subsequent Quarterly 2 and Quarterly 3 PHQ-4 assessed depression and anxiety symptoms, 

modeled continuously. We modeled post-bereavement depression and anxiety symptoms as an 

average across two follow-up waves in light of fluctuating pandemic-related conditions (e.g., 

relaxed public health guidelines at Quarterly 3 relative to Quarterly 2) to take a balanced 

approach to look at the medium-term associations with bereavement.   

 Linear regression models were used for secondary analyses to estimate the association 

with attending a memorial service on post-bereavement symptoms of depression and anxiety 

averaged across Quarterly 2 and 3. Finally, linear regression was used in three steps to 1) model 

the main association with losing a loved one to COVID-19 vs. other causes on symptoms of 

anxiety and depression, 2) stratify bereaved participants into loved one’s cause of death due to 

COVID-19 vs. other causes, and estimate the association with attending a memorial service on 
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symptoms of depression and anxiety, and 3) to assess effect modification of memorial attendance 

on cause of death and depression and anxiety symptoms by specifying an interaction term of 

memorial attendance (yes/no) by COVID-19 cause of death (yes/no).  

Results are reported for combined depression and anxiety symptoms (PHQ-4), as well as 

depression symptoms (PHQ-2) and anxiety symptoms (GAD-2) separately to estimate symptom 

variation between these two conditions. Item level missingness when calculating PHQ-4 scale 

scores was handled by imputing missing values when fewer than half the items missing. For 

scales containing only two items (PHQ-2 and GAD-2), we did not impute missing data. Finally, 

all linear regression models were specified first as unadjusted, and uniformly adjusted for 

sociodemographic characteristics including age, race (nonwhite/white reference), region of 

residence (midwest, south, west, other, northeast reference), median census tract household 

income. Standardized regression coefficients are reported throughout. To estimate the potential 

confounding effect of depression symptoms present prior to an individual’s bereavement event, 

primary models were further adjusted for prepandemic depression symptoms, assessed in 2017 

(see above, measures section; see also Supplement for unadjusted model coefficients).  

Results 

Table 1 contains age standardized characteristics of the NHSII COVID-19 substudy 

participants stratified by bereavement status at the first baseline assessment. Comparisons 

between non-responders, responders and the total sample of invited individuals on demographic 

factors collected in earlier NHSII questionnaires revealed no meaningful between-group 

differences (see Supplemental Tables 1-3). Of the 30,578 participants who responded to the 

bereavement questions in the COVID-19 substudy, 6,901 (22.6%) women reported losing a 

loved one (Table 1).  

                  



 

 

10 

10 

To test the primary study aim, we fit linear regression models that adjusted for 

sociodemographic characteristics and prepandemic depression symptoms to test whether 

bereavement was associated with elevated psychological distress. (See supplement Table 4 for 

unadjusted model results). Model 1 results suggested that bereavement was associated with 

higher psychological distress (R
2
 = 0.006, F(8, 29,354) = 22.27, p<0.00001) relative to non-

bereaved participants. Model 2 demonstrates that elevated psychological distress was present 

only in bereaved adults who lost a child or spouse (n=200) or friends, neighbors, or other 

relatives (n=5,207) (R
2
 = 0.006, F(10, 29,345)=18.62, p<0.0001). Loss of a grandparent, sibling, 

or parent (n=1,486) was not significantly associated with elevated psychological distress. Full 

results are presented in Table 2. In sensitivity analyses, we found that sixty percent of our 

analytic sample reported experiencing the death of a loved one at baseline but not in Quarterly 3. 

Sensitivity analyses excluding those who also reported a loss in Quarterly 3 did not change our 

main findings, but analyses are speculative given the unmeasured differences between groups 

bereaved at baseline and Quarterly 3.  

To test secondary aims, we fit linear regression models to test whether memorial 

attendance was associated with reduced post-bereavement psychological distress. In models 

adjusted for baseline sociodemographic variables (see Supplemental Table 5 for unadjusted 

model results), we found that among the bereaved, attending either an in-person memorial 

(n=2834) or online memorial (n=506)) was associated with reduced symptoms of psychological 

distress at follow up compared to bereaved individuals who did not attend a memorial (n=3533) 

(R
2
=0.013, F(9, 6587)=9.84, p<0.0001). Full results are presented in Table 3.  

Finally, we evaluated whether the previous analyses differed by COVID-19 cause of 

death (yes/no) in three steps. First, we found that the death of a loved one due to COVID-19 (n= 
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1312) was associated with elevated psychological distress (Model 4a) relative to non-COVID 

deaths (n= 5589) (R
2
=0.01, F(8, 6616)=5.71, p<0.0001). Yet when anxiety symptoms (Model 4b) 

and depression symptoms (Model 4c) were examined separately, results suggest that anxiety 

symptoms, not depression symptoms, explained this association (Model 4b: R
2
=0.008, F(8, 

6613)=3.07, p=0.002; Model 4c: R
2
=0.01, F(8, 6612)=7.11, p<0.001). Then, we extend Model 4 

to evaluate if the association between memorial attendance and psychological distress differed by 

cause of death, finding no association relative to COVID-19 vs. other causes of death (Model 5a: 

R
2
=0.013, F(10, 6586)=8.79, p<0.0001; Model 5b: R

2
=0.008, F(10, 6583)=5.31, p<0.001; Model 

5c: R
2
=0.015, F(10, 6582)=10.3, p<0.0001).  Table 4 shows full model results, including 

coefficients reported separately for models predicting psychological distress, depression 

symptoms, and anxiety symptoms. Supplemental Table 6 contains results of additional analyses 

estimating the effects of memorial type on psychological distress stratified by cause of death, 

confirming that in-person memorial attendance is associated with lower psychological distress in 

both COVID-19 and non-COVID-19 deaths. 

Discussion 

 

 This study leveraged a unique, large, community-based longitudinal sample of older 

women to investigate whether bereavement during the COVID-19 pandemic was associated with 

psychological distress assessed in follow-up waves, and if attending a memorial service 

attenuated post-bereavement symptoms of depression and anxiety. Our results suggested a 

moderate association of bereavement during COVID-19 with higher subsequent psychological 

distress (r = .26). For context, the strength of this association is slightly larger than that reported 

in one prepandemic study on the association between bereavement and depression among both 

older men and women (e.g., r = .12 [45]), but is less than the larger effect size noted in a 

                  



 

 

12 

12 

metanalysis on the association between early trauma and adult depression (e.g. r = ~.50 [46]).  

Exploratory supplemental analyses investigated whether associations between bereavement and 

mental health symptoms varied by COVID-19 vs. non-COVID-19 causes of death. We found 

that bereavement during the pandemic was associated with elevated psychological distress, 

relative to not experiencing the death of a loved one during the same period, but only for those 

experiencing the death of a spouse/partner or child, as well as a friend, other family member, or 

neighbor, and not the death of a parent, grandparent or sibling. Results suggest that among aging 

individuals, bereavement of non-kin relationships could be an additional source of distress, 

consistent with literature suggesting that extended non-kin support networks are important 

sources of well-being for older adults [47]. Finally, our exploratory analyses found that among 

those bereaved, levels of anxiety, but not depression, were higher when the cause of death was 

COVID-19, relative to non-COVID causes. These novel findings are consistent with literature 

suggesting that the qualities of an older adult’s death affects surviving spouses psychological 

adjustment after bereavement, such that a painful death, in particular, is associated with elevated 

anxiety [48]. Given the unprecedented challenges associated with COVID-19 fatalities among 

aging populations, including social isolation, difficulty breathing, and physical discomfort, our 

results align with calls for improving healthcare capacity for bereavement care in the context of 

COVID-19 [49]. Taken together, our study findings suggest important public health implications 

for aging females in the context of the COVID-19 pandemic that has put elderly individuals 

specifically at risk [17]. Given the associations among bereavement and elevated risk for 

depression [9], anxiety [10], and Prolonged Grief Disorder [7,11], the very high rates of 

bereavement during COVID-19 [50,51] will likely be associated with a population-level rise in 

psychological distress, consistent with extant epidemiological evidence [52].  
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The COVID-19 pandemic dramatically impacted bereavement care for millions of 

individuals regardless of cause of death, and the public health measures that were implemented 

to limit or control the transmission of SARS-CoV-2 restricted many people from participating in 

traditional memorialization and mourning practices. We found that attending a memorial service, 

either online or in-person, was associated with lower levels of depression and anxiety compared 

to not attending a memorial, regardless of the cause of death. Unfortunately, we could not test for 

more specific effects among COVID-19 related deaths because we were underpowered to 

examine interaction effects by the specific type of memorial (on-line or in-person) and 

associations among depression and anxiety symptoms in the sub-group. Future research in well-

powered analyses with sufficient sample sizes are needed to address this question more 

definitively. Initial results from this study augment existing evidence [26] documenting the 

protective effect of memorial attendance on mental health by investigating the specific impact of 

in-person, online, or no memorial attendance on subsequent symptoms of depression and anxiety 

in a large, community-dwelling aging cohort, considering prepandemic prospective mental health 

data.  

 Our findings raise questions as to what mechanisms might underpin the association 

between memorial attendance and attenuated depression and anxiety symptoms. First, it may be 

that memorial attendance is a proxy for structural factors, such as household income, that may 

best explain the association between memorial attendance and reduced depression and anxiety 

symptoms, though this possibly is diminished given that we did control for household income in 

our analyses. Alternatively, it may be that the social support and connectedness associated with 

memorial attendance is a protective factor. This is a stronger possibility given the female sample, 

where the ‘tend and befriend’ stress response hypothesis involves nurturant activities designed to 
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protect the self and others to reduce distress, including the creation and maintenance of social 

networks [53]. Finally, memorial attendance may be correlated with higher religious or spiritual 

practices, and access to religious or spiritually meaningful practices post-bereavement, in turn, 

may support well-being after loss. However, prior work has shown mixed findings with some 

work noting a protective effect of religious coping against elevated grief [54,55], and others 

noting a negative association between religious coping and post-bereavement well-being [56]. 

Thus, considering the present results in the context of prior work, future research is warranted to 

investigate candidate protective mechanisms associated with memorial attendance. 

Several limitations should be taken into consideration before generalizing the present 

findings to a broader population. First, the present analytic sample included only information 

about depression and anxiety symptoms. We did not assess symptoms of prolonged grief, 

including the core symptoms of yearning, longing, or preoccupying thoughts and memories of 

the deceased, and we have no way of knowing whether some of the symptoms of anxiety and 

depression are better explained by grief. Future studies of bereavement outcomes need to include 

measures of grief and PGD. Also, the sample included only older women, and therefore it is not 

clear if the results here could be generalized to men or those in other lifespan stages. Future work 

with adequately powered samples to examine sex differences is warranted. Our primary findings 

should also be interpreted while keeping in mind the possibility that some individuals could have 

also experienced additional Quarterly 3 bereavement for which we could not fully consider the 

additional impact in our study design. Sensitivity analyses excluding those who also reported a 

loss in Quarterly 3 did not change our main findings, but analyses are speculative given the 

unmeasured differences between groups bereaved at baseline and Quarterly 3. Assessment of 

memorial attendance was in reference to a single, most important loss as determined by the study 

                  



 

 

15 

15 

participant. It could be that participants experienced multiple losses and did attend a memorial 

for another target loss. Finally, even though our sample size was large, we were still 

underpowered to stratify by the specific type of relationship with the deceased for evaluating a 

possible protective effect of memorial attendance. It could be that not attending an in-person 

memorial service is more distressing when the deceased is one’s child or spouse, versus a 

neighbor, for example. Similarly, we did not have detailed information on the specific nature of 

the memorial attendance; it could be that other kinds of resources, such as religious services, 

may be even more protective. Future studies focused on post-bereavement social activities that 

reduce risk for psychopathology are warranted. While a significant strength of our study included 

assessment of prepandemic depression symptoms in 2017, we did not have a similar measure for 

prepandemic anxiety symptoms. Therefore, we cannot rule out that prepandemic anxiety is a 

factor in elevated levels of anxiety during the COVID substudy period. Also, we did not have 

measures of prepandemic depression between 2017 and early 2020. It is possible that depression 

or anxiety symptoms presented during this interval, especially among individuals facing the 

potential death of a loved one. Future research would benefit from more precise timing of post – 

and pre-bereavement distress. Relatedly, though we controlled for prepandemic depression 

symptoms in primary models, it may be that depression symptoms exerted a causal effect on 

reduced memorial attendance. Ruling this possibility out was not possible, given the constraints 

of our data. Additionally, the context of the pandemic exerted independent effects on memorial 

attendance behaviors, given widespread social distancing. Finally, 96% of participants were 

White, resulting in an underrepresentation of other racial/ethnic groups. This is a considerable 

limitation given studies demonstrating that Black and Hispanic individuals bear a relatively 

higher burden of familial death than White individuals [50,57], implying that our estimates of the 
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prevalence of loss may be lower than those for the general population. It is possible that 

participants’ healthcare worker occupational status meant that participants were more often 

included in end-of-life care for loved ones and therefore knew more people who died, this 

possibility cannot be conclusively explored in the current analyses.  

In conclusion, results suggest a potential protective association between memorial 

attendance on post-bereavement symptoms of depression and anxiety. If confirmed, results 

suggest that access to memorial services could contribute to reducing risk for post-bereavement 

anxiety and depressive symptoms. Future research is needed to better understand potential 

preventative mechanisms that reduce the risk of elevated post-bereavement distress at the 

population health level.  
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Table 1 

 

Age-standardized Characteristics of the NHSII COVID-19 Substudy by Bereavement 

Status at Q1 (October, 2020). 

Characteristic 
Death of a loved one 

No (N = 23,677) Yes (N = 6,901) 

Age* (years), M (SD) 65.40 (4.49) 65.29 (4.50) 

Median household family income (based on 

2010 Census) as of 2013, US dollars, M (SD) 
84,038 (32,633) 82,484 (31,449) 

Prepandemic depression symptoms, % 25 24 

Psychological distress (PHQ-4), M (SD) 1.96 (2.20) 2.15 (2.32) 

Depression symptoms (PHQ-2), M (SD)  0.90 (1.18) 0.99 (1.23) 

Anxiety symptoms (GAD-2), M (SD)  1.15 (1.27) 1.26 (1.32) 

Nonwhite, % 2 4 

Geographic region, %   

Northeast 28 28 

Midwest 30 31 

South 23 24 

West 18 17 

Other 0 0 

Deceased relationship, %   

Spouse or child  3 

Parent‚ grandparent‚ or sibling  22 

Other family member, friend, or neighbor  76 

COVID-19 cause of death, %  19 

Type of memorial, %   

None  51 

Online only  7 

In-person  41 

Note. Values are standardized to the age distribution of the study population. 

Values of polytomous variables may not sum to 100% due to rounding. PHQ-4 = Patient 

Health Questionnaire-4 item, PHQ-2 = Patient Health Questionnaire-2 item, GAD-2 = 

Generalized Anxiety Disorder-2. 

*Value is not age adjusted. 
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Table 2 

 

Association of Bereavement Experienced between March 2020 – October 2020 (Q1) and Subsequent Psychological Distress, 

Depression Symptoms, and Anxiety Symptoms at Q2 and Q3 (January 2021-October 2021). 

 

Predictor 
 Psychological distress (Model 1), N = 29,363, df=8  

β  Lower 95% CI Upper 95% CI F-value p-value 

Bereaved    330.42 <0.0001 

   Yes 0.21 0.15 0.26  <0.0001 

   No ref ref ref   

                              Depression symptoms (Model 1), N = 29,354, df=8  

 β  Lower 95% CI Upper 95% CI F-value p-value 

Bereaved    357.35 <0.0001 

   Yes 0.10 0.07 0.13  <0.0001 

   No ref ref ref   

                         Anxiety Symptoms (Model 1), N = 29,352, df=8  

 β  Lower 95% CI Upper 95% CI F-value p-value 

Bereaved    217.53 <0.0001 

   Yes 0.12 0.08 0.15  <0.0001 

   No ref ref ref   

Predictor 
 Psychological distress (Model 2), N = 29,356, df=10  

β  Lower 95% CI Upper 95% CI F-value p-value 

Relationship type    271.02 <0.0001 

   Child or spouse 0.44 0.14 0.74  0.005 

   Grandparent, parent,  

   or sibling 

0.07 -0.04 0.19  0.200 

   Friends, neighbors, or 

other family members 

0.24 0.17 0.30  <0.0001 

   No death ref ref ref   

                      Depression symptoms (Model 2), N = 29,347, df=10  

 β  Lower 95% CI Upper 95% CI F-value p-value 

Relationship type    293.56 <0.0001 

   Child or spouse 0.35 0.19 0.51  <0.0001 
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   Grandparent, parent,  

   or sibling 

0.07 -0.04 0.19  0.195 

   Friends, neighbors, or 

other family members 

0.24 0.17 0.30  <0.0001 

   No death ref ref ref   

                         Anxiety Symptoms (Model 2), N = 29,345, df=10  

 β  Lower 95% CI Upper 95% CI F-value p-value 

Relationship type    178.62 <0.0001 

   Child or spouse 0.13 -0.05 0.31  0.152 

   Grandparent, parent,  

   or sibling 

0.04 -0.03 0.10  0.262 

   Friends, neighbors, or 

other family members 

0.14 0.10 0.18  <0.0001 

   No death ref ref ref   

Note. Linear regression models were used to estimate standardized regression weights (β) for the outcome.  95% CI is the standardized 

95% confidence interval. Model 1, N=30,765; 30,765 (22.4%) bereaved; 23,677 (77%) not bereaved. Model 2, N(child or 

spouse)=200(0.7%), N(grandparent, parent, or sibling)=1,486 (4.8%); N(friends, neighbors, or other family members)=5,207(16.9%), 

N(no death)-23,677 (77%). 
 t
Psychological distress, depression, and anxiety were assessed at Q2 and Q3 via the Patient Health 

Questionnaire (PHQ-4) and averaged for a single outcome value. When calculating the scale scores, if a scale had fewer than half the 

items missing, we imputed the missing items. Thus the 4-item scale has a few more individuals than either of the two-item scales. 

Models adjusted for age, race, geographic location, median census tract household income, and prepandemic depression symptoms 

assessed in 2017.  

Table 3 

 

Associations between Memorial Attendance
a 

in Q1 (October 2020) and Subsequent Psychological Distress, Depression 

Symptoms, and Anxiety Symptoms at Q2 and Q3 (January 2021-October 2021).     

Predictor 
 Psychological distress (Model 3a), N = 6,597, df=9  

β  Lower 95% CI Upper 95% CI F-value p-value 

Type of memorial    9.84 <0.0001 

   In-person -0.41 -0.53 -0.29  <0.0001 

   Online -0.24 -0.46 -0.02  0.0315 

   None ref.     

                               Depression symptoms (Model 3b), N = 6,593, df=9  
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 β  Lower 95% CI Upper 95% CI F-value p-value 

Type of memorial    5.89 <0.0001 

   In-person -0.17 -0.23 -0.10  <0.0001 

   Online -0.15 -0.27 -0.03  0.0310 

   None ref.     

                         Anxiety Symptoms (Model 3c), N = 6,594, df=9  

 β  Lower 95% CI Upper 95% CI F-value p-value 

Type of memorial    11.79 <0.0001 

   In-person -0.26 -0.33 -0.19  <0.0001 

   Online -0.09 -0.22 0.03  0.1383 

   None ref.     

Note. Linear regression models were used to estimate a β for each outcome. β = standardized effect size, CI = confidence 

interval. When calculating the scale scores, if a scale had fewer than half the items missing, we imputed the missing items. For 

scales containing only two items, we did not impute missing data. Models adjusted for age, race, geographic location, and median 

census tract household income. To achieve model parsimony, models were not adjusted for prepandemic depression symptoms 

given non-significant associations noted in primary models. 
a
In-person memorial: N = 506 (7.3%), online memorial: N = 2,834 

(41.1%), no memorial: N = 3,533 (51.2%). 
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Table 4 

 

Associations of COVID-19 Bereavement and Memorial Attendance by Cause of Death with Subsequent Psychological Distress, 

Depression Symptoms, and Anxiety Symptoms 

Predictor 
 Psychological distress (Model 4a), N = 6,625, df=8  

β  Lower 95% CI Upper 95% CI F-value p-value 

COVID-19 cause of death    5.71 <0.0001 

   Yes 0.15 0.01 0.29  0.0371 

   No ref ref ref   

                   Depression symptoms (Model 4b), N = 6,622, df=8  

 β  Lower 95% CI Upper 95% CI F-value p-value 

COVID-19 cause of death    3.07 0.0019 

   Yes 0.03 -0.04 0.11  0.4112 

   No ref ref ref   

             Anxiety Symptoms (Model 4c), N = 6,621, df=8  

 β  Lower 95% CI Upper 95% CI F-value p-value 

COVID-19 cause of death    7.11 <0.0001 

   Yes 0.12 0.04 0.20  0.0039 

   No ref ref ref   

 
 Psychological distress (Model 5a)

a
, N = 6,625, df=10  

β  Lower 95% CI Upper 95% CI  p-value 

Memorial (yes) x COVID-19 cause of 

death (yes) 

0.10 -0.20 0.40  0.5064 

                      Depression symptoms (Model 5b)
b
, N = 6,622 , df=10  

 β  Lower 95% CI Upper 95% CI  p-value 

Memorial (yes) x COVID-19 cause of 

death (yes) 

0.03 -0.13 0.19  0.6752 

                  Anxiety Symptoms (Model 5c)
c
, N = 6,621, df=10  

 β  Lower 95% CI Upper 95% CI  p-value 

Memorial (yes) x COVID-19 cause of 

death (yes) 

0.03 -0.14 0.20  0.6999 
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Note. β = standardized effect size, CI = confidence interval. Interaction models 5a-c F-values are: 
a
Model 5a F-value = 8.79. p<0.001; 

b
Model 5b F-value=5.31, p<0.001; 

c
Model 5c F-value=10.30, p<0.001. Linear regression models were used to estimate a β for each 

outcome. Models adjusted for age, race, geographic location, and median census tract household income. To achieve model 

parsimony, models were not adjusted for prepandemic depression symptoms given non-significant associations noted in primary 

models. 
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Figure 1 

 

Nurses Health Study II (NHSII) COVID-Substudy participant flowchart (A) and timeline (B) 

 

 

 

A 

 

 

 

 

 
 
B 

Note: NHS: Nurses Health Study; Quotation marks in panel B detail the abbreviated naming 

system that appears throughout the manuscript to index study waves.  

  

NHSII 

Enrolled 1989 

N=116,429 

NHSII 

Active Members 2020  

with email on file 

N=55,996 

COVID-19 

Substudy 2020 

N=39,564 

Returned 

Quarterly 1 

Questionnaire 

N=30,765 

Prior NHSII 

Questionnaires:

- Demographics: age, 

race (1989), median 

census tract household 

income (2013)

- Pre-pandemic 

depression: CESD-10, 

depression diagnosis, 

anti-depressant use 

(2017)

2020 2021

March 11, 2020: 

COVID-19 declared 

a pandemic

March June October March June

May 2020

NHSII COVID-19 Substudy 

Enrollment Survey 

(“Enrollment”)

- Demographics: region of 

residence

- Pre-pandemic depression: 

CESD-10, depression 

diagnosis, anti-depressant use 

(2017)

October 2020

NHSII COVID-19 

Substudy Quarterly 1 

Survey (“Q1”)

- Exposure: 

bereavement between 

March 1, 2020 and 

October 1, 2020

January 2021

NHSII COVID-19 

Substudy Quarterly 2 

Survey (“Q2”)

- Outcome: PHQ-4

April 2021

NHSII COVID-19 

Substudy Quarterly 3 

Survey (“Q3”)

- Outcome: PHQ-4

- Sensitivity Analysis: 

bereavement 

between Q2 and Q3

Primary Exposure: bereavement reported at Q1

Sensitivity Analysis: exclude those who report bereavement at Q3

Primary Outcome: PHQ-4 score averaged across Q2 and Q3

Secondary Outcomes: depression and anxiety symptoms separately

1989 2013 2017

                  



 

 

30 

30 

Figure 2 

 

Associations of Bereavement with Subsequent Psychological Distress by Type of Loss. 
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Figure 3 

 

Associations of In-person and Online Memorial Attendance with Subsequent Psychological 

Distress Among the Bereaved.  

 

 

 
 

Anxiety symptoms

Depression symptoms

Psychological distress

−0.4 −0.2 0.0

Beta (95% CI)

Model 3
Memorial type (vs. none)

In−person

Online

                  


