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Purpose: The death of a close family member is commonly accompanied by intense grief, stress, and loss of social support. We
hypothesized that recent bereavement would be associated with an increase in symptom exacerbations among adults with serious
mental illness (SMI) whose partners or parents had died.

Patients and Methods: Adults whose partners and parents had died in Denmark between January 1, 2010, and June 30, 2016, were
identified using linked population-based registries. History of SMI was defined as having a diagnosis of schizophrenia and
schizoaffective disorders, major depression, and bipolar disorder in the five years preceding their family member’s death in the
Danish Psychiatric Central Research Register using International Classification of Diseases-10 codes. The odds of SMI exacerbation
(ie, attempt or completion of suicide or psychiatric hospitalization) among partners and children in the first two years after death in
3-month intervals were estimated with generalized estimating equations.

Results: 12.8% of partners and 15.0% of adult children with a history of SMI experienced any SMI exacerbation two years after
bereavement. Among bereaved partners, older age (80+ years) was associated with a lower risk of experiencing an SMI exacerbation
compared with partners aged 18-49 years (OR,¢=0.29, [0.18-0.45]). Partners with a history of SMI had significantly increased odds of
SMI exacerbations three months after their partners’ death compared to prior to their partners’ death (ORadj = 1.43, [1.13-1.81]).
There was no evidence that adult children with SMI experience increased SMI exacerbations after the death of their parents compared
to prior to death.

Conclusion: Adults with a history of SMI whose partners had died are at increased risk for an SMI exacerbation post bereavement.
Additional bereavement resources and support should be provided to those with a history of SMI, especially in the period immediately
after death.
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Introduction

Bereavement following the death of a close family member, particularly a partner or spouse, is one of the most stressful
life events for individuals." Partner or spousal relationships are highly interdependent emotionally, socially, and
financially; as such, the loss of a partner is a devastating life event.” Bereavement has been associated with increased
use of antidepressants® and elevated risks in mortality by natural and non-natural causes in widows" and widowers.® This
risk is especially elevated in the early period of bereavement.®” Moreover, the loss of a family member has a significant
impact on non-spousal family members. After the loss of a sibling, for example, young and middle-aged adult siblings
are at increased risk for antidepressant, anxiolytic, and primary and inpatient mental health service use, as well as new
diagnoses of mood or substance disorders.® While the bereavement literature finds that adult children in the general

2,3,9,10

population have better adjustment to the loss of a parent than partners, there is heterogeneity regarding the impact
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of timing on bereavement outcomes. Furthermore, the bereavement process can be complicated by unpreparedness for
death, family dynamics, coping, context of death, sociodemographic differences, and the presence of mental health
disorders.!"°

Notably, the presence of mental health needs prior to the death of a family member contributes to poorer
bereavement outcomes such as complicated grief.'® Individuals with serious mental illnesses (SMI), characterized
by mental, behavioral, or emotional disorders associated with serious impairment of daily activities and

functioning,'”'®

may be at greatest risk for poor bereavement outcomes. Globally, it is estimated that SMIs affect
as much as 4% to 6.8% of the population.'® Individuals diagnosed with SMIs represent a highly complex patient
population with a high need for psychiatric, physical health, and social support. Individuals with SMIs, such as

schizophrenia, bipolar disorders, and major depression, have greater risk for alcohol and substance use disorders,?*-*'

22724 and increased hospitalizations and emergency department visits.>>* The death

poorer physical health outcomes,
of a close family member can affect individuals with SMI more adversely than the general population—individuals
diagnosed with mental health disorders are at greater risk for post-traumatic stress disorder symptoms, self-harm,
suicide, new psychiatric diagnoses, and prolonged grief after the loss of a family member or close member of their
social networks.”!!"12272% The intersectionality between serious mental illness and a traumatic event such as bereave-
ment can exacerbate posttraumatic stress symptoms,”® and may be linked to poorer coping?’ and maladaptive
attachment'? among this population.

While a growing body of research has examined psychiatric outcomes associated with the death of a family
member,”***1¢ few studies have focused on examining the risk of adverse outcomes among individuals with SMI
whose family members have died. Given that SMI and close family relationships are risk factors for adverse mental
health outcomes in bereavement, the purpose of this study was to determine the risk of adverse mental health outcomes
among adults with SMI whose partners and parents had died. Moreover, we aimed to identify periods of time beyond the
death of a family member in which adults with SMI may be more vulnerable to exacerbations during the bereavement
period. Using a population dataset comprising families of all decedents in Denmark who died between 2009 and 2016,
we hypothesized that (1) adults with SMI whose partners and parents had died will be at greatest risk for SMI
exacerbations in the first three months after bereavement and (2) risk of SMI exacerbations will be higher for partners
compared to adult children.

Material and Methods

This study was approved by the Danish Data Protection Agency (record number 17/9058). According to Danish law,
ethical review board approval or informed consent from subjects is not required for purely register-based studies. The
study was also reviewed by the Program for the Protection of Human Subjects at the Icahn School of Medicine at Mount
Sinai and was considered exempt.

Population
The study included all Danish permanent residents over the age of 18 who died between January 1, 2009, and
December 31, 2016. In line with our previous work and those of others focused on bereavement in populations, we

limited our sample to deaths from natural causes (ie, excluding deaths from accidents, homicides, suicides, or war),3’8’9 as

sudden and violent death is a well-established risk factor for poorer bereavement adjustment and mental health.>%'3-1
We identified all adult children and partners of decedents who had five years of mental health history available within the
Danish Psychiatric Central Research Register (N=737,388; 25.2% partners, 74.8% adult children). Due to the increased

prevalence of adverse psychiatric outcomes and psychiatric comorbidity,'*~%!

we included the following three diagnosis
groups in our definition of SMI: 1) schizophrenia and schizoaffective disorders, 2) major depression (single and recurrent
episodes), and 3) bipolar disorder. The SMIs selected for this study are in line with SMI populations examined in other
studies.” > SMIs were identified among adult children and partners using International Classification of Diseases-10
codes (1) schizophrenia (F20) and psychotic disorders (schizoaffective disorder: F25), (2) Major depression (F32-F33),
and (3) bipolar disorder (F31) identified in the Danish Psychiatric Central Register in the 12 months to five years prior to

the death of their family member, as individuals diagnosed earlier may have more stable conditions.
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Data Sources
The data sources linked to this study are nationwide registers that have been described in the previous work® and include the

38,39

Danish Civil Registration System,® the Danish Register of Causes of Death,?” the Danish National Patient Register, and

Statistics Denmark,“o‘41

with diagnoses and outcomes of interest identified from the Danish Psychiatric Central Research
Register.*” The Danish Psychiatric Central Research Register systematically collects clinical records from psychiatric
departments and hospitals.** Data collected includes both the times of onset and end of treatment, diagnoses, referral type,

area of residence, and method of admission for the population, and are almost complete for the Danish population.*?

Measures

Dependent Variable

Our primary outcome of interest was SMI symptom exacerbations.” We defined SMI exacerbations as the following: any
suicide attempt (T14.91), inpatient psychiatric hospitalization, or completed suicide (X60-X84), as used in other studies.’**
As with our previous work and those of others, ICD-10 codes and inpatient psychiatric hospitalization events were retrieved
from the Danish National Patient Register and the Danish Psychiatric Central Research Register.*** Because of our interest in
timing of exacerbations, outcomes were assessed at 3-month intervals for the first two years of bereavement in bereaved
partners or adult children with a history of SMI (ie, 1-3 months post death, 3—6 months post death, etc.). Most grief resolves
naturally by 6 months,* however we studied SMI exacerbations for 2 years after the family members’ death, as studies

support that bereavement experiences are most intense in the first two years after death.*>%%43

Sociodemographic Covariates

Outcomes were adjusted for the following sociodemographic characteristics among individuals diagnosed with SMI: age
(years), sex (male/female), region (Capital, Zealand, Southern, Central, and Northern Denmark regions) marital status
(married, single/never married, divorced, widowed), education (primary, vocational, short theoretical, medium theoretical,
and long theoretical), and income (quartiles).** ** Decedent characteristics were not included in our analysis as previous
research did not support associations between characteristics of decedents and mental health outcomes in bereavement.*®

Mental and Physical Health Covariates

As alcohol and substance use, poorer physical health, and recent history of mental health utilization often co-occur with
SM, 1921:2224.26:49.50 e included mental and behavioral disorders due to alcohol and psychoactive substance use (F10-
F19), comorbidity (Charlson Comorbidity Index-CCI),’" and prior recent history of attempted suicide or inpatient
psychiatric hospitalization in the year before the patient’s family member had died as covariates as identified through

the Danish National Patient Register and the Danish Psychiatric Central Research Register.

Statistical Analysis

Counts, proportions, and descriptive statistics were produced to characterize the sample. Counts and proportions were used to
describe the prevalence of SMI exacerbations among partners and adult children across time periods (1 year before death, and
the first year, second year, and over the first two years after death). Logistic regression models were used to identify factors
associated with SMI exacerbation among partners and adult children, and adjusted odds ratios (OR,g;), 95% confidence
intervals (95% CI) were produced. In order to account for non-independence of observations across time periods,’” general-
ized estimating equations (GEE) using a logit link function were used to examine the odds of SMI exacerbations in the period
after death. The period 9 to <12 months (or 271-360 days) prior to death was used as each individual’s reference point and
odds of an event occurring were calculated every 3-month interval from death up to 2 years. Analyses were run separately for
partners and children, as our prior research has established that patterns of mental health utilization are different for partners
and children in Denmark, with partners experiencing more change in mental health utilization patterns.**

Results
Between January 1, 2010, and June 30, 2016, N = 13,095 partners and adult children (partners: n = 2552, 19.5%; children
n = 10,543, 80.5%) with an SMI diagnosis experienced the loss of a partner and/or parent. Table 1 describes the
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Table | Characteristics of Bereaved Partners and Children with SMI
Characteristics Partners (N) Adult child (N)
2552 10,543
n (%) n (%)
Gender Male 582 (22.8) 4990 (47.3)
Female 1970 (77.2) 5553 (52.7)
Age Mean (SD) 68.7 (13.6) 44.8 (10.4)
Living sibling 0 1797 (17.0)
| or more 8746 (83.0)
Marital status | Married 1662 (65.1) 2676 (25.4)
Single (never married) 81 (3.2) 5396 (51.2)
Divorced 786 (30.8) 2321 (22.0)
Widow 23 (0.9) 150 (1.4)
Education Primary school 1336 (52.4) 4433 (42.0)
Vocational 757 (29.7) 3127 (29.7)
Short theoretical (I-2 years) 56 (2.2) 436 (4.1)
Medium theoretical (3—4 years) 259 (10.1) 1249 (11.8)
Long theoretical (5+ years) 144 (5.6) 1298 (12.3)
Income 1000 DKK, median (IQR) 147 (108-180) 172 (140-211)
CcCl 0 1353 (53.0) 8397 (79.6)
1-2 836 (32.8) 1781 (16.9)
34 246 (9.6) 274 (2.6)
5+ 117 (4.6) 91 (0.9)
Region Capital Region of Denmark 703 (27.5) 3198 (30.3)
Region Zealand 411 (l6.1) 1526 (14.5)
Region of Southern Denmark 664 (26.0) 2413 (22.9)
Central Denmark Region 551 (21.6) 2614 (24.8)
North Denmark Region 223 (8.7) 792 (7.5)
Type of SMI Schizophrenia 295 (11.6) 2878 (27.3)
Paranoid schizophrenia 247 (9.7) 2354 (22.3)
Undifferentiated Schizophrenia 24 (0.9) 218 (2.1)
Disorganized Schizophrenia 69 (2.7) 623 (5.9)
Other subtypes of schizophrenia 26 (1.0) 261 (2.5)
Schizoaffective disorder 6l (2.4) 311 (2.9)
Depressive type 22 (0.9) 109 (1.0)
(Continued)
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Table | (Continued).

Characteristics Partners (N) Adult child (N)
2552 10,543
n (%) n (%)
Manic type 24 (0.9) 218 (2.1)
Bipolar disorder 442 (17.3) 1469 (13.9)
With any manic episodes 174 (6.8) 527 (5.0)
With depressive episodes (including hypomanic episodes 225 (8.8) 707 (6.7)
Other bipolar subtypes 265 (10.4) 936 (8.9)
Major depressive disorder 1915 (75.0) 6656 (63.1)
Single episode 1049 (41.1) 3870 (36.7)
Recurrent 1105 (43.3) 3591 (34.1)
Dual diagnosis | Alcohol and substance use 397 (15.6) 2396 (22.7)
Alcohol-related disorders 323 (12.7) 1733 (16.4)
Other substance use disorders 136 (5.3) 1105 (10.5)

Notes: The CCl is an index of patients’ chronic conditions such as diabetes, heart failure, and metastatic tumors, with more severe comorbidities
assigned to higher weights. Greater scores indicate poorer health status and has been associated with poorer mortality.”'
Abbreviations: CCl, Charlson Comorbidity Index; DKK, Danish Krone.

characteristics of the sample. The mean age of partners was 68.7 years (SD=13.6), while the mean age of children was
44.8 years (SD=10.4). The majority of partners (77.2%) and children (52.7%) were female, and greater proportions had
lower levels of education (52.4% of partners and 42.0% of children had primary school educations). Children had higher
median incomes (172,000 DKK) compared with partners (147,000 DKK). Almost half of partners (47%) and 20.4% of
children had at least one comorbidity. The greatest proportions of partners and children resided in the Capital Region of
Denmark (partners = 27.5%; children = 30.3%). The most prevalent SMI for partners and children was major depressive
disorder (75.0%; 63.1%), followed by bipolar disorder for partners (17.3%) and schizophrenia for children (27.3%;
Table 1).

Table 2 describes the proportions, by year of bereavement, of psychiatric hospitalizations and attempted and completed
suicide by adults with SMI before and after their partners or parents died (partners and adult children may have multiple events
over the two years after the death of the family member). The proportions of SMI exacerbations increased in the first two years
after the death of a partner from 26.1% to 31.5% for individuals with schizophrenia or schizoaffective disorder, from 20.1% to
26.5% for individuals with bipolar disorder, and from 9.0% to 12.7% for individuals with major depression compared to
the year before the death of a partner. Among adult children with SMI, the overall proportions of an SMI exacerbation also
increased slightly in the first two years after the death of a parent (schizophrenia/schizoaffective disorder: 26% to 34.9%,
bipolar disorder: 18.0% to 26.3%, major depression: 9.6% to 12.9%) compared with the year before the death of their parent.
Increases in psychiatric inpatient hospitalizations over the two years of bereavement were the most common SMI exacerbation
for children, particularly for those diagnosed with schizophrenia or schizoaffective disorder (25.6% to 34.6%) and bipolar
disorder (17.8% to 26.0%). Variations in specific SMI exacerbations for partners were not reported due to low cell counts.
Lower proportions of SMI exacerbations were observed in the second year of bereavement when compared with the first year
of bereavement among partners and children across all major SMI diagnoses in the second year after death. For example, there
was a 6.1% and 2.7% reduction in the proportions of any SMI exacerbation for partners and children with schizophrenia and

schizoaffective disorders, respectively, in the second year after the death of the family member compared to the first year.
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Table 2 Prevalence of SMI Exacerbations One Year Before and Two Years After the Death of a Partner or Parent, Among Adults
Diagnosed with SMI

N Pre Death Post Death Prevalence of SMI
Prevalence of SMI
| Year Before First Year Second Year Across Two-Year Period
Death After Death After Death After Death

Partners | Any outcome n (%) n (%) n (%) n (%)

Schizophrenial 295 77 (26.1) 77 (26.1) 59 (20.0) 93 (31.5)

schizodffective disorder

Bipolar disorder 442 89 (20.1) 86 (19.5) 67 (15.2) 117 (26.5)

Major depression 1915 172 (9.0) 176 (9.2) 120 (6.3) 244 (12.7)
Children | Any outcome n (%) n (%) n (%) n (%)

Schizophrenia/ 2878 749 (26.0) 741 (25.7) 662 (23.0) 1005 (34.9)

schizodffective disorder

Bipolar disorder 1469 264 (18.0) 296 (20.1) 219 (14.9) 386 (26.3)

Major depression 6656 640 (9.6) 615 (9.2) 471 (7.1) 856 (12.9)

Attempted or n (%) n (%) n (%) n (%)

completed suicide

Schizophrenial 2878 36 (1.3) 43 (1.5) 24 (0.8) 62 (2.2)

schizoaffective disorder

Bipolar disorder 1469 21 (1.4) 18 (1.2) 12 (0.8) 28 (1.9)

Major depression 6656 93 (1.4) 71 (1.1) 57 (0.9) 119 (1.8)

Psychiatric n (%) n (%) n (%) n (%)

hospitalizations

Schizophrenial 2878 738 (25.6) 731 (25.4) 658 (22.9) 995 (34.6)

schizoaffective disorder

Bipolar disorder 1469 262 (17.8) 293 (19.9) 214 (14.6) 382 (26.0)

Major depression 6656 608 (9.1) 592 (8.9) 446 (6.7) 822 (12.3)

Notes: SMI diagnoses were not mutually exclusive if individuals had more than one SMI diagnosis. The last column presents the proportion of persons who either had SMI
in year | and/or year 2 after the death of a family member. An individual can be present in all cells (eg, year —I, year |, and year 2), and thus, the last column does not
represent the total of SMIs of year | and 2. Due to low cell counts, prevalence of specific SMI exacerbations was not shown for bereaved partners.

Abbreviation: CCl, Charlson Comorbidity Index.

Table 3 describes differences in sociodemographic characteristics among partners and adult children who experienced
SMI exacerbations.

Demographic, Socioeconomic, and Geographic Factors Associated with SMI

Exacerbations

Adjusting for demographic, socioeconomic, geographic, and physical and mental health characteristics, daughters with
SMI were less likely than sons to experience an SMI exacerbation (OR,4=0.84, [0.76—0.94]; Table 3). In partners, being
70-79 years of age was associated with a 43% decrease (OR,4=0.57, [0.39-0.85]) and being 80 or older was associated
with a 71% decrease (OR,4=0.29, [0.18-0.45]) in the odds of SMI exacerbation compared to partners under age 50.
Adult children diagnosed with SMI had a higher odds of having an SMI exacerbation if they were divorced (OR,q4=1.41,
[1.21-1.65]) or widowed (OR,q=1.52, [1.32-1.74]) compared with married individuals or had incomes within the first
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Table 3 Characteristics Associated with SMI Exacerbation Within 2 Years After Family
Members’ Death Among Bereaved Partners and Adult Children with SMI — Results from GEE
Models

SMI Exacerbation After Death of a Partner or
Parent
Partners Adult Children

OR. OR.;
Gender
Male Ref 1.00 Ref 1.00
Female 1.28 (0.97-1.69) 0.84 (0.76-0.94)
Age (years)
1849 Ref 1.00 Ref 1.00
50-59 0.80 (0.55-1.18) 0.95 (0.84-1.06)
6069 (partners)/60+ (children) 0.71 (0.49-1.03) 0.86 (0.67-1.09)
70-79 0.57 (0.39-0.85) N/A
80+ (partners) 0.29 (0.18-0.45) N/A
Living sibling
0 N/A Ref 1.00
| or more N/A 0.91 (0.79-1.03)
Marital status
Married Ref 1.00 Ref 1.00
Single (never married) 0.93 (0.73-1.20) 0.90 (0.55-1.49)
Divorced 0.79 (0.44—1.44) 1.41 (1.21-1.65)
Widowed N/A 1.52 (1.32-1.74)
Education
Primary school Ref 1.00 Ref 1.00
Skilled worker/vocational school 0.98 (0.76-1.27) 0.82 (0.72-0.92)
Short theoretical (-2 years) .40 (0.71-2.77) 0.80 (0.61-1.05)
Long theoretical (3—4 years) 1.05 (0.72-1.52) 0.84 (0.70-1.01)
Academic (5+ years) .44 (0.92-2.24) 0.93 (0.79-1.09)
Income
<Quartile | Ref 1.00 Ref 1.00
Quartile 1-Quartile 3 1.16 (0.90-1.50) 1.39 (1.22-1.58)
>Quartile 3 0.96 (0.66—1.39) 1.07 (0.92—1.26)
CcCl
0 Ref 1.00 Ref 1.00

(Continued)
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Table 3 (Continued).

SMI Exacerbation After Death of a Partner or

Parent
Partners Adult Children

OR.; OR,g;
1-2 0.95 (0.75-1.22) 1.28 (1.13-1.46)
34 0.86 (0.57-1.29) 1.30 (0.97-1.73)
5+ 0.42 (0.20-0.85) 0.76 (0.43-1.36)
Region
Capital Region of Denmark 1.26 (0.84-1.90) 1.36 (1.11-1.67)
Region Zealand 0.92 (0.59-1.45) 1.05 (0.83-1.31)
Region of Southern Denmark 0.80 (0.53—-1.23) 1.01 (0.81-1.25)

Central Denmark Region 0.64 (0.41-1.00) 0.86 (0.69-1.06)
North Denmark Region Ref 1.00 Ref 1.00
Co-occurring alcohol or substance use

Any alcohol use disorder 1.85 (1.37-2.48) 2.05 (1.81-2.32)
Any substance use disorder 1.44 (0.94-2.19) 2.10 (1.82-2.42)

Notes: Any SMI exacerbation includes hospitalization in psychiatric hospital or attempted or completed suicide 2 years post
bereavement. The odds of SMI exacerbation for partners and children were analyzed separately with GEE models using a logit
link function. Models simultaneously adjusted for sex, age (categorical), marital status, educational level, income, CClI, region,
and co-occurring alcohol or substance use. The model for adult children also adjusts for whether there are other living siblings.
Income quartiles 1000DKK: Quartile I: 0—108; Quartile 2-108—147; Quartile 3: 147—-180; Quartile 4:180+. Bold values indicate
statistical significance.

Abbreviation: CCl, Charlson Comorbidity Index.

and third quartiles of the population (OR,4=1.39, [1.22-1.58]) compared with those earning less than the lowest quartiles
of incomes. Children with a skilled worker or vocational education (OR,4=0.82, [0.72-0.92]) had lower odds of SMI
exacerbation, while children who lived in the Capital Region of Denmark (OR,4=1.36, [1.11-1.67]) had higher odds of
SMI exacerbation compared with children with primary schooling and who lived in the Northern Denmark region.

Physical and Mental Health Factors Associated with SMI Exacerbations

Adjusting for demographic, socioeconomic, geographic, and physical and mental health characteristics, partners with
more comorbidities (5+ comorbidity OR,4=0.42, [0.20-0.85]) had lower odds of SMI exacerbation compared with
partners without any comorbidities. Additionally, adult children with one to two comorbidities had elevated odds of an
SMI exacerbation (OR,4=1.28, [1.13-1.46]; Table 3). Being diagnosed with any co-occurring alcohol use disorder was
associated with a higher odds of SMI exacerbation in partners (OR,4;=1.85, [1.37-2.48]) and adult children (OR,g;
=2.05, [1.81-2.32]). In addition, being diagnosed with any substance use disorder was associated with over twice the
likelihood of experiencing an SMI exacerbation in the two years after parent death (OR,4=2.10, [1.82-2.42]) in adult
children.

Figure 1 shows the odds of SMI exacerbation in the two years following death by 3-month time interval, illustrating
that across all time periods, partners are at greater risk for SMI exacerbations and that odds of SMI exacerbations
decrease over time for bereaved partners and children. As shown in Figure 1, partners diagnosed with SMI had
significantly higher odds of experiencing an SMI exacerbation in the first three months of their partners’ death compared
with nine to 12 months before death (OR,4=1.43, [1.13-1.81], adjusting for sex, age, educational level, comorbidity, and
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Figure | Odds of experiencing SMI exacerbations among bereaved partners and children diagnosed with SMI by 3-month periods compared to before the death of the
family member.

region). For adult children diagnosed with SMI, odds of an SMI exacerbation dropped by 13—17% in the 2nd year after
the death of a parent (12-15 months: OR,4;=0.85, [0.76-0.96]; 15-18 months OR,4;=0.86, [0.76-0.97]; 18-21 months:
OR,4j=0.83, [0.73-0.94]; 21-24 months: OR.4=0.87, [0.77-0.99] see Supplementary Table 1), adjusting for sex, age,
educational level, comorbidity, region, and presence of a living sibling. Interactions for time and relationship to the

decedent were statistically significant (partner: p=0.04; adult child=p=0.0003).

Discussion

This study allowed us to determine the prevalence of SMI exacerbations among bereaved partners and children
diagnosed with SMI within a population. Our main finding showed that bereaved partners with a history of SMI are at
greatest risk for exacerbations within the first three months of bereavement.

After adjusting for covariates, bereavement was observed to have a greater negative impact on surviving partners
compared to adult children with a history of SMI. The death of a partner is not only characterized by intense grief and
loss but is also associated with potential losses in financial and social support, and contributes to stress and instability that
may trigger additional mental health crises.'®?"*® The marital relationship is often a primary source of social support,
and the protective effects of marriage on adverse outcomes for individuals with mental illness have been well
documented.’>>* As such, the loss of a partner may be a destabilizing event for partners with SMI. This finding extends
previous work on the bereaved population that has reported that the first months after the loss of a partner are associated

*8 and incidence of self-harm, psychiatric diagnoses, and suicide

with increases in new antidepressant prescriptions
compared with non-bereaved partners, especially for those with a prior diagnosis of mental illness.” These findings
highlight the importance of timely intervention for adults with SMI who lost a partner.

The odds of experiencing an SMI exacerbation was reduced for adult children in the second year after the death of
a parent, which is a finding reflected in the previous work examining odds of new antidepressant use in the general
population.>® While families are among the main sources of social support that help promote stability or intervene in

SMI exacerbations,™ it is also possible that parents may be a source of stress and conflict for adult children with SMI.%¢

5758 and it

Almost one in five family members of individuals with SMI report being recipients of interpersonal violence,
is possible that individuals with the most severe SMI may be estranged from their families,”” information that we were
unable to capture using these data.

This study also observed that co-occurring alcohol and substance use disorders were associated with almost twice the

odds of SMI exacerbation. Individuals diagnosed with SMI and co-occurring alcohol or substance use disorders have
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4834 inpatient visits,”® hospital readmissions,** and overall mortality.>”*° This

higher rates of self-harm and suicide,
finding suggests that individuals with these dual diagnoses may have more maladaptive coping in bereavement,” which
emphasizes the need for more focused bereavement support for this vulnerable population.

Individuals diagnosed with SMIs often face inadequate social support which can pose substantial barriers to
recovery.®"*? In this study, we found that divorced and widowed children had greater odds of experiencing an SMI
exacerbation compared to married children. Additionally, our findings that older age and presence of comorbidities were
associated with lower risk for SMI exacerbations in partners with SMI are supported in the literature.*>** This is
unsurprising, as research demonstrates that biological aging is protective for schizophrenia®® and bipolar disorder®
symptom severity, and that individuals with SMI also have poorer health and higher medical utilization than the general
population.?®** Apart from these sociodemographic and health factors, this study also finds that the highest proportions
of SMI exacerbations occurred among individuals diagnosed with schizophrenia, schizoaffective, and bipolar disorders in
the first two years of bereavement, hence highlighting populations that can be targeted for intervention.

In addition to these findings, we observed factors associated with SMI exacerbations that were unexpected and should
be further studied. For example, children living in the Capital Region of Denmark were at higher risk of SMI
exacerbations compared with adult children living in the North Denmark region. This is in contrast to other studies
which find that living in more urban regions may be protective regarding mental health recovery.*® It is unclear why there
are increased odds of SMI exacerbation associated with income and region in this study, although individuals with SMI

face increased social marginalization,®® economic challenges such as unstable housing and employment,**® and
financial struggles,®” which may be affected by income and region of residence. It is also possible that smaller towns

have tighter knit social support systems that may better support the bereaved.

Limitations

This study focuses on the impact of bereavement on partners and adult children only. Research on the impact of
bereavement on other relationship types (family and otherwise) should also be explored in the context of SMI
exacerbation. These data fail to capture whether families were estranged, or if other caregiving roles were involved.
Thus, we are unable to assess the quality of relationships between partners and adult children with the deceased, which is
a key predictor of complicated grief.'® While the analyses were adjusted for pre-existing chronic disease conditions, the
data do not allow for the assessment of other confounders such as social engagement, coping skills, and other family and/
or community support. Additionally, while this population sample was large, Denmark is a relatively small and culturally
homogeneous country with a nationalized healthcare system, making the generalizability of these results limited beyond
the Nordic countries. Due to the nationalized healthcare system, access to mental health services is greater compared to
other health systems such as in the US; as such, this study may have greater representation of the SMI population, which
is a strength of the present study. Furthermore, data collected for these analyses do not rely on participant report and thus

are more objective.

Conclusion

Individuals diagnosed with SMI are a vulnerable population at risk of adverse mental health outcomes. This study is the
first to characterize the likelihood of an SMI exacerbation in a population among adults with SMI whose partners and
parents had died. Findings from this study provide insight into groups that may benefit from additional support and

highlight that the first three months after the death of a partner is a crucial time for intervention.
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