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Abstract

Background: Heart failure (HF) has been associated with psychosocial distress, but other long-
term mental health sequelae are unclear.

Objectives: To determine risks of major depression and suicide, susceptible time periods, and
sex-specific differences after HF diagnosis in a large population-based cohort.

Methods: A national cohort study was conducted of all 154,572 persons diagnosed with HF at
ages 18-75 years during 2002-2017 in Sweden, and 1,545,720 age- and sex-matched population-
based controls, followed up for major depression and suicide ascertained from nationwide
inpatient, outpatient, and death records through 2018. Poisson regression was used to compute
incidence rate ratios (IRRs) while adjusting for sociodemographic factors and comorbidities.

Results: HF was associated with increased risks of major depression and death by suicide in
both men and women, with highest risks in the first 3 months, then declining to modest risks at
>12 months after HF diagnosis. Within 3 months after HF diagnosis, adjusted IRRs for new-onset
major depression were 3.34 (95% Cl, 3.04-3.68) in men and 2.78 (2.51-3.09) in women, and for
suicide death were 4.47 (2.62—7.62) in men and 2.82 (1.11-7.12) in women. These risks were
elevated regardless of age at HF diagnosis. HF was associated with significantly more depression
cases in women (/<0.001).
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Conclusions: In this large national cohort, HF was associated with substantially increased risks
of depression and suicide in men and women, with highest risks occurring within 3 months after
HF diagnosis. Men and women with HF need timely detection and treatment of depression and
suicidality.

Condensed abstract:

Heart failure (HF) has been associated with psychosocial distress that may adversely affect clinical
outcomes, but risks of major depression and suicide, susceptible time periods, and sex-specific
differences are unclear. In a national cohort of 154,572 adults newly diagnosed with HF and
1,545,720 age- and sex-matched controls, HF was associated with 2- to 4-fold risks of major
depression and death by suicide in the subsequent 3 months among men and women. These risks
were elevated regardless of age at HF diagnosis. Men and women newly diagnosed with HF need
timely detection and treatment of depression and suicidality.
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INTRODUCTION

Heart failure (HF) is a leading cause of hospitalization, health care expenditures, and
premature mortality worldwide (1). Because of its high burden of disease, HF may
cause severe psychosocial distress that adversely affects quality of life (2), self-care (3),
and survival (4,5). Despite an overall decline in developed countries since 2000 (6,7),
HF incidence has increased among younger adults (ages <45-55 years) (7,8), which
may translate into larger psychosocial impacts on HF outcomes in the future. A better
understanding of long-term psychosocial sequelae is needed to guide timely clinical
interventions and improve outcomes in HF patients.

Clinically significant depression has a reported prevalence of 20% to 40% in HF patients
(9,10). However, most prior studies have included small samples (<500) of predominantly
older adults, lacked a comparison group without HF, and varied widely in depression
ascertainment and findings (9,10). To our knowledge, no studies have examined risk of
new-onset major depression associated with HF in a large population-based cohort. A
few prior studies have reported 1.5- to 1.7-fold risks of suicide death among HF patients
compared with healthy controls (11-13). However, sex- and age-specific differences have
rarely been examined and may be important because of the known differences in HF (14),
depression (15), and suicide (16) incidence between men and women across the life course.
Large population-based cohorts are needed to enable well-powered assessments of mental
health outcomes, susceptible time periods, and high-risk subgroups among HF patients.

We sought to address these knowledge gaps using nationwide data in Sweden. Our
goals were to: (1) determine risks of new-onset major depression and suicide associated
with newly diagnosed HF in a large population-based cohort; (2) identify periods of
heightened risk after HF diagnosis; and (3) assess for sex- and age-specific differences.
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We hypothesized that HF is associated with higher risks of major depression and suicide
among men and women of all ages, with highest risks occurring shortly after HF diagnosis.

Study Population and HF Ascertainment

Using national registries, we identified all 154,572 persons who had a first diagnosis of HF
at ages 18 to 75 years during 2002-2017 in Sweden. HF was identified using /nternational
Classification of Diseases, Version 10 (/CD-10) codes 150, 111.0, 113.0, and 113.2 assigned
at any inpatient or outpatient health care encounter as recorded in the Swedish Hospital

and Outpatient Registers or primary care records. Clinical data on HF subtypes were
unavailable and could not be used to subclassify HF. The Swedish Hospital Register contains
all primary and secondary hospital discharge diagnoses with nationwide coverage since
1987; these diagnoses are currently >99% complete and have been reported to have positive
predictive values of 81-95% for HF (17,18). The Swedish Outpatient Register contains

all diagnoses from specialty clinics nationwide starting in 2001. Primary care diagnoses
previously collected by our group (19) initially covered 20% of the Swedish population
starting in 1998, then were expanded to cover 45% starting in 2001 and 90% in 2008 and
onward.

Each HF case was matched to 10 controls randomly sampled from the general population
who had the same sex, birth year, and were still living in Sweden on the date of HF
diagnosis for the respective case (i.e., index date). This study was approved by the Regional
Ethical Review Board in Lund, Sweden (No. 2012/795 and later amendments). Participant
consent was not required because this study used only pseudonymized registry-based
secondary data.

Depression and Suicide Ascertainment

Covariates

The primary outcomes were (1) first-ever diagnosis (i.e., new-onset) of major depression
and (2) death by suicide, which were ascertained from the index date (respective case’s HF
diagnosis date) through December 31, 2018. Major depression was identified using /CD-10
codes F32-F33 in the Swedish Hospital and Outpatient Registers and primary care records
(as described above). Suicide death was identified using nationwide data from the Swedish
Cause of Death Register, which includes deaths and /CD codes for cause of death among all
persons registered in Sweden with compulsory reporting nationwide. All intentional deaths
were identified using /CD-10 codes X60-X84, and deaths of undetermined intent were
identified using /CD-10 codes Y10-Y34. Prior studies have indicated that many suicides
are misclassified as deaths of undetermined intent (20). In the present study, intentional
deaths and deaths of undetermined intent were analyzed together in the primary analysis and
separately in a sensitivity analysis.

Other characteristics that may be associated with HF and depression or suicide were
identified using Swedish national census and health registry data, which were linked
using a pseudonymous personal identification number. Covariates included birth year
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(continuous and categorical by decade), sex (male/female), birth country (Sweden/other),
marital status (married/not married), education level (<9, 10-12, >12 years), income
(quartiles), myocardial infarction (yes/no), alcohol use disorder (yes/no), cancer (yes/no),
chronic obstructive pulmonary disease (COPD; yes/no), diabetes (yes/no), and Charlson
Comorbidity Index score (0-1, 2, =3) at the index date. All covariates were 100.0%
complete. These comorbidities were included because they are potentially associated with
higher risks of HF (21) and depression or suicide (16) independently of other known risk
factors.

Statistical Analysis

Conditional Poisson regression was used to compute incidence rate ratios (IRRs) and 95%
confidence intervals (Cls) for new-onset major depression or completed suicide associated
with HF diagnosis while accounting for matched sets. To examine new-onset depression,

all individuals with a depression diagnosis that preceded the index date (11,647 [7.5%)]
cases and 50,019 [3.8%] controls) were excluded to assess only first-ever diagnoses of
depression. In secondary analyses, we also explored (1) associations between HF and any
new or recurrent diagnosis of depression in the entire cohort (i.e., including individuals with
a prior diagnosis of depression), (2) associations between HF and non-fatal suicidal behavior
(defined by diagnoses for intentional injury or injury of undetermined intent), and (3) risks
of new-onset major depression or completed suicide after a first hospitalization for HF, as

a proxy for higher severity. All analyses were conducted both unadjusted and adjusted for
covariates (as defined above). Poisson model goodness-of-fit was assessed using Pearson
and deviance tests and was met in each model.

Sex-specific differences were assessed by performing stratified analyses and formally testing
for interactions between HF and sex on the additive and multiplicative scale. To assess
periods of susceptibility, the outcomes were assessed in specific time intervals after HF
diagnosis (<3, 3 to <12, and =12 months), which were selected to have sufficient numbers of
outcomes in each interval for sex-stratified analyses. Age-specific differences were assessed
by stratifying by age at the index date (18-44, 45-54, 55-64, 65-74 years) while adjusting
for age as a continuous variable within each stratum, and also testing for additive or
multiplicative interaction between HF and age (<55 vs. =55 years).

In exploratory analyses, we also assessed interactions between HF and other covariates

in relation to major depression or death by suicide, which potentially could reveal other
subgroups of HF patients who are more susceptible to these outcomes. All statistical tests
were 2-sided and used an a-level of 0.05. All analyses were conducted using Stata version
15.1.

RESULTS

The mean age at HF diagnosis was 64.9 + 8.7 (range, 18.5 to 75.0) years, and the mean
follow-up time was 13.8 + 4.5 years. A total of 138,002 first diagnoses of major depression
and 3,497 deaths by suicide were identified. Across the entire follow-up period, 13.2% of
HF cases and 9.7% of controls without prior depression were diagnosed with new-onset
major depression, and 0.3% of HF cases and 0.2% of controls died by suicide. The mean age
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at diagnosis of major depression was 65.1 + 8.9 years and at suicide death was 68.3 £ 9.4
years.

Table 1 shows characteristics of HF cases, controls, and all persons diagnosed with new-
onset major depression or who died by suicide. Nearly 65% of HF cases were male, and
nearly 60% were aged 6574 years. Rates of depression were disproportionately higher in
women, whereas suicide death rates were higher in men. Compared with controls, HF cases
and individuals diagnosed with major depression or who died by suicide were more likely
to be foreign-born, unmarried, and/or to have comorbidities. HF cases and individuals who
died by suicide (but not those with depression) were also more likely to have low education
level and/or low income.

HF and New-Onset Depression

HF was associated with substantially increased risks of new-onset major depression in both
men and women (Table 2). These risks were highest in the first 3 months after HF diagnosis,
then declined to only modestly or no increased risks at =12 months after HF diagnosis.
Adjusted IRRs for new-onset major depression within 3 months after HF diagnosis were
3.34 (95% Cl, 3.04-3.68) in men and 2.78 (2.51-3.09) in women. Among HF cases and
controls, respectively, the cumulative incidences of new-onset major depression were 11.7%
and 8.7% in men and 18.5% and 15.8% in women.

Among HF cases, the risk of new-onset major depression within 3 months of the index date
was nearly 1.7-fold higher in women than men (Online Table 1). HF and female sex had a
positive additive but negative multiplicative interaction (i.e., the combined effects of HF and
female sex on risk of depression within 3 months after HF diagnosis exceeded the sum but
was less than the product of their separate effects) (P<0.001 for each; Online Table 1). The
positive additive interaction indicates that HF accounted for significantly more depression
cases within 3 months after HF diagnosis in women than men.

In both men and women, HF diagnosis was associated with elevated risks of new-onset
major depression regardless of age (Central Illustration; Online Table 2). HF and older

age at diagnosis (=55 years) had a positive interaction on the additive and multiplicative
scale (/£<0.001 for each; Online Table 3). The positive additive interaction suggests that HF
accounted for significantly more depression cases within 3 months after HF diagnosis in
older compared with younger adults.

In a secondary analysis, we examined associations between HF and any new or recurrent
diagnosis of major depression in the entire cohort (i.e., including individuals with a
depression diagnosis before the index date), rather than only first-ever diagnoses. All risk
estimates were attenuated compared with the main analyses but remained significantly
elevated within 3 months after HF diagnosis (adjusted IRR, men: 1.52; 95% ClI, 1.43-1.60;
women: 1.76; 1.66-1.87).

HF and Suicide Death

HF was associated with >4- and 2.8-fold risks of suicide death among men and women,
respectively, in the first 3 months after HF diagnosis (adjusted IRR, men: 4.47; 95%
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Cl, 2.62-7.62; women: 2.82; 1.11-7.12) (Table 3). These risks declined but remained
significantly elevated in women (but not men) at =1 year after HF diagnosis (adjusted
IRR, 1.63; 95% Cl, 1.21-2.18) (Table 3). Among HF cases and controls, respectively, the
cumulative incidences of suicide death were 0.3% and 0.2% in men and 0.2% and 0.1% in
women.

In the entire cohort, 42.8% (1,496/3,497) of suicide decedents had a prior diagnosis of major
depression, and 31.5% (471/1,496) of such persons were first diagnosed within 1 year before
the suicide. Among HF cases, 51.9% (205/395) of suicide decedents had a prior diagnosis

of major depression, and 26.8% (55/205) of such persons were first diagnosed within 1 year

before the suicide.

Figure 1 shows the risks of suicide death within 1 year after HF diagnosis by age at the
index date. HF was associated with elevated risks of suicide death across all ages in both
men and women, although risks declined with increasing age among women (Figure 1;
Online Table 4). There were no significant interactions between HF and sex or age in
relation to suicide death (Online Tables 5 and 6).

Other Secondary Analyses

HF also was associated with increased risks of non-fatal suicidal behavior (defined as
intentional injury or injury of undetermined intent). For example, adjusted IRRs within 3
months after HF diagnosis were 3.42 (95% CI, 2.14-5.48) in men and 2.40 (1.27-4.53)

in women (Online Table 7). When restricting the outcome to confirmed intentional injury,
most risk estimates were moderately higher but had wider confidence intervals due to fewer
events (Online Table 8).

Risks of major depression and completed suicide also were examined after a first
hospitalization for HF, as a proxy for higher severity. Most risk estimates were only slightly
higher than those in the main analyses (Online Tables 9-10), related in part to the high
proportion (77.6%) of first HF diagnoses that occurred during a hospitalization.

Exploratory analyses to assess interactions between HF and other covariates revealed only
negative multiplicative (and no additive) interactions between HF and being foreign-born,
unmarried, or having alcohol use disorder in relation to major depression (i.e., the combined
effects of HF and each of these factors on risk of major depression within 3 months after HF
diagnosis was less than the product of their separate effects; £<0.001 for each).

In a sensitivity analysis that assessed confirmed suicides (n=2,770) and deaths of
undetermined intent (n=727) separately, HF was significantly associated with both outcomes
with similar risk magnitudes. For example, within 3 months after HF diagnosis, the IRR was
3.51 (95% CI, 2.09-5.91; P<0.001) for confirmed suicide and 3.80 (1.69-8.56; ~=0.001) for
death of undetermined intent, adjusting for sex and other covariates.

DISCUSSION

In this large national cohort, men and women newly diagnosed with HF had substantially
increased risks of new-onset major depression and death by suicide. Risks were highest in
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the first 3 months after HF diagnosis, when men and women respectively had more than 3.3-
and 2.7-fold risks of major depression and 4.4- and 2.8-fold risks of suicide death, adjusting
for sociodemographic differences and comorbidities. These risks were elevated regardless of
age at HF diagnosis. All risks declined to only modestly or no increased risks at =1 year
after HF diagnosis.

To our knowledge, this is the first study to examine risks of major depression after HF
diagnosis in a large population-based cohort, and one of the first to examine suicide risks,
periods of susceptibility, and sex-specific differences. Previous smaller studies have assessed
depression prevalence in selected clinical samples of HF patients. A meta-analysis of 27
such studies with a total of 6,202 HF patients (average sample size 230) reported an overall
21.5% prevalence of clinically significant depression, with a higher prevalence in women
(32.7% in 16 studies that reported sex-specific results) (9). A more recent meta-analysis

of 149 studies with 305,407 HF patients (average sample size 2,050) reported that the
prevalence of any severity or moderate to severe depression (variably defined) was 41.9%
and 28.1%, respectively, with a higher prevalence in women (45.5% for depression of any
severity) (10). However, these studies had high heterogeneity of findings because of different
ascertainment methods and populations, and did not include a comparison group without HF.

A few prior studies also have assessed suicide risks in HF patients. A case-control study of
52,749 adult patients who died by suicide in Taiwan (including 1,624 with HF) and 210,996
matched controls (4,053 with HF) reported an adjusted odds ratio (OR) of 1.68 (95% ClI,
1.59-1.79) for suicide death associated with HF, with highest risk in the first 6 months after
HF diagnosis (7.04; 5.37-9.22) (11). A case-control study of 1,354 Canadian adults aged
>66 years who died by suicide and 4:1 matched healthy controls reported an unadjusted OR
of 1.73 (95% Cl, 1.33-2.24) for suicide death associated with HF, and OR of 1.36 (1.00-
1.85) after adjusting for comorbidities (12). A Danish cohort study of >7 million persons
reported a nearly 1.5-fold risk of suicide death associated with HF diagnosis (adjusted IRR,
1.48; 95% Cl, 1.38-1.58), with highest risk in the first 6 months (2.38; 2.04-2.79) (13).

The present study extends prior evidence by examining risks of both major depression and
suicide, periods of heightened risk, and sex-specific differences associated with HF in a
large population-based cohort. Our findings showed substantially increased risks of major
depression in both men and women newly diagnosed with HF. Although HF was more
common in men, it was associated with more depression diagnoses in women. This finding
could partly be explained by underdiagnosis of depression in men, which has previously
been reported (22). Our suicide risk estimates were higher than those in some (12,13) but not
all (11) prior studies, possibly because the time window shortly after HF diagnosis has the
highest risks but has seldom been examined. Nearly half of HF patients who died by suicide
had no prior diagnosis of depression, further suggesting underdiagnosis and the importance
of clinical assessment for depression and suicidality in these patients. Importantly, we found
significantly elevated risks of both major depression and suicide among young adults with
HF (ages <45; Central Illustration and Figure 1). Given the rising incidence of HF in this
age group (7,8), these findings may translate into larger public health impacts in the future.
Adults of all ages with HF may need assessment for depression and among those at high
risk, assessment for suicidality, beginning at the time of HF diagnosis.
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The large burden of disease associated with HF may potentially cause psychosocial distress
that worsens suffering, quality of life, and long-term health outcomes (1). Prior evidence
has shown that HF patients with psychosocial distress are more likely to struggle with

HF self-care, resulting in higher hospitalization rates (3). Depression in HF patients has
been associated with worse clinical outcomes, including 1.4- to 1.7-fold risks of all-cause
hospitalization, cardiovascular mortality, and all-cause mortality compared to HF patients
without depression (4). Moreover, severity of depression in HF patients has been identified
as a stronger predictor of health-related quality of life than HF severity (23). The American
Heart Association previously recommended routine screening for depression in all patients
with coronary heart disease, but did not specifically address HF (24). More recently, the
U.S. Preventive Services Task Force recommended routine screening for depression in the
general adult population, while emphasizing that patients with cardiovascular disease are at
higher risk (25). Unfortunately, such screening is not consistently implemented and remains
underutilized (26). Our findings underscore the importance of screening for depression

and suicidality in patients with HF. Patients with positive screens need prompt psychiatric
treatment, followed by close monitoring for adherence with treatment for both their mental
and cardiovascular health (3,24).

Strengths and Limitations

A key strength of the present study was its large national cohort design, which provided
high statistical power needed to examine narrowly defined periods of susceptibility and
sex-specific differences. Clinical diagnoses from inpatient, specialty outpatient, and primary
care settings allowed more complete ascertainment of both HF and major depression, thus
enabling more valid risk estimates for a national population. We were able to assess risks

of both major depression and suicide while controlling for multiple potential confounders.
Previously reported incidences of depression and suicide are comparable between Sweden
and the US (19,27,28).

This study also had several limitations. Clinical data on HF subtypes or severity were
unavailable and could not be used to subclassify HF. Future studies with access to

this information will be needed to further improve risk stratification and target clinical
interventions in these patients. Major depression was identified using nationwide /CD codes,
and more detailed clinical data were unavailable to validate these diagnoses. However,

their validity has previously been supported by their prevalence, sex ratio, sibling and

twin correlations, and associations with well-documented psychosocial risk factors (19,29).
Depression is often undiagnosed, and such cases could not be identified in this study.
However, the inclusion of diagnoses from primary care settings where most depression

is diagnosed and treated (19) enabled more complete capture than in prior studies. As

in other large population-based studies, the reporting of suicides also involves some
misclassification. However, available data on intentional deaths and deaths of undetermined
intent enabled separate analyses of these outcomes in a sensitivity analysis, which showed
little difference in risk estimates. Fortunately, despite higher risks of depression and suicide,
a large majority of HF patients did not experience these outcomes. Additional research will
be needed to identify modifiable protective factors that can be targeted in interventions to
promote mental health in HF patients.
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CONCLUSIONS

In this large national cohort, newly diagnosed HF was associated with increased relative
risks of new-onset major depression and suicide in men and women of all ages, with highest
risks occurring in the first 3 months after HF diagnosis. HF was associated with more
depression cases among women than men. Men and women with HF need timely detection
and treatment of depression and suicidality.

Supplementary Material
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Tweet:

In a large national cohort, newly diagnosed heart failure was associated with 2- to 4-fold
risks of major depression and suicide within the first 3 months. Men and women with
heart failure need timely detection and treatment of depression and suicidality.
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PERSPECTIVES
Competency in Medical Knowledge:

Heart failure (HF) was associated with substantially increased risks of major depression
and death by suicide in men and women, with highest risks occurring in the first 3
months after HF diagnosis.

Competency in Patient Care:

Men and women newly diagnosed with HF need timely detection and treatment of
depression and suicidality.

Competency in Interpersonal & Communication Skills:

These findings underscore the importance of screening for depression and suicidality in
all patients with HF.

Transational Outlook:

Additional investigations will be needed to elucidate risks for mental health sequelae
associated with different HF subtypes and severity.
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Figure 1.

Sex-stratified associations between heart failure diagnosis and risk of suicide death within
1 year after index date. The incidence rate ratios (IRRs) were adjusted for age, birth
country, marital status, education, income, myocardial infarction, alcohol use disorder,
cancer, chronic obstructive pulmonary disease, diabetes, and Charlson Comorbidity Index
(dashed lines indicate 95% ClIs).

JACC Heart Fail. Author manuscript; available in PMC 2023 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Crump et al.

Page 15
;CT 5 1 < ===Men diagnosed with heart failure .7
c
g \\\ Women diagnosed with heart failure ,’,
™
vV 4
L
©
c
o
2
4 3
S
]
o
L
?
3
]
c
5 11
G
o
o
gl
% 0 T T T T 1
3, 20 30 40 50 60 70
2 Age at index date (years)

Central lllustration.
Sex-stratified associations between heart failure diagnosis and risk of new-onset major

depression within 3 months after index date. The incidence rate ratios (IRRs) were adjusted
for age, birth country, marital status, education, income, myocardial infarction, alcohol use
disorder, cancer, chronic obstructive pulmonary disease, diabetes, and Charlson Comorbidity
Index (dashed lines indicate 95% Cls).

Adjusted IRRs are shown for risk of new-onset major depression within 3 months after HF
diagnosis compared with age- and sex-matched controls from the general population. In men
and women of all ages, diagnosis with HF was associated with substantially elevated risks

of new-onset major depression in the subsequent 3 months. CI = confidence interval, IRR =
incidence rate ratio, HF = heart failure.
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Characteristics of study participants.

Table 1.

Page 16

HF cases N=154,572

Controls N=1,545,720

New-onset major

Died by suicide

(100.0%) (100.0%) depression N=138,002 N=3,497 (0.2%)
(8.1%)
n (%) n (%) n (%) n (%)

Ageat index date (years)

18-44 5,496 (3.6) 54,960 (3.6) 6,858 (5.0) 140 (4.0)

45-54 14,578 (9.4) 145,780 (9.4) 14,693 (10.6) 423 (12.1)

55-64 42,405 (27.4) 424,050 (27.4) 34,150 (24.8) 1,079 (30.9)

65-74 92,093 (59.6) 920,930 (59.6) 82,301 (59.6) 1,855 (53.0)
Sex

Male 99,977 (64.6) 999,770 (64.6) 70,577 (51.1) 2,798 (80.0)

Female 54,595 (35.3) 545,950 (35.3) 67,425 (48.9) 699 (20.0)
Birth country

Sweden 131,268 (84.9) 1,365,031 (88.3) 119,838 (86.8) 3,045 (87.1)

Other 23,304 (15.1) 180,689 (11.7) 18,164 (13.2) 452 (12.9)
Marital status

Married 84,296 (54.5) 979,598 (63.4) 84,139 (61.0) 1,581 (45.2)

Not married 70,276 (45.5) 566,122 (36.6) 53,863 (39.0) 1,916 (54.8)
Education (years)

<9 61,803 (40.0) 496,638 (32.1) 46,371 (33.6) 1,406 (40.2)

10-12 65,924 (42.6) 647,791 (41.9) 58,162 (42.1) 1,448 (41.4)

>12 26,845 (17.4) 401,291 (26.0) 33,469 (24.3) 643 (18.4)
Income (quartile)

1st (highest) 28,176 (18.2) 387,063 (25.0) 41,703 (30.2) 601 (17.2)

2nd 34,487 (22.3) 385,834 (25.0) 40,443 (29.3) 748 (21.4)

3rd 43,283 (28.0) 387,664 (25.1) 32,533 (23.6) 1,050 (30.0)

4th (lowest) 48,626 (31.5) 385,159 (24.9) 23,323 (16.9) 1,098 (31.4)
Myocardial infarction 44,371 (28.1) 65,715 (4.3) 8,968 (6.5) 211 (6.0)
Alcohol use disor der 3,239 (2.1) 10,906 (0.7) 1,539 (1.1) 209 (6.0)
Cancer 27,830 (18.0) 230,023 (14.9) 20,545 (14.9) 377 (10.8)
Chronic obstructive 25,591 (16.6) 65,940 (4.3) 9,565 (6.9) 224 (6.4)
pulmonary disease
Diabetes 41,853 (27.1) 159,579 (10.3) 17,245 (12.5) 405 (11.6)
Charlson Comorbidity I ndex

0-1 142,447 (92.2) 1,531,171 (99.1) 135,185 (98.0) 3,424 (97.9)

2 8,631 (5.6) 12,899 (0.8) 2,262 (1.6) 52 (1.5)

>3 3,494 (2.3) 1,650 (0.1) 555 (0.4) 21(0.6)
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Sex-stratified associations between HF diagnosis (2002-2017) and risk of new-onset major depression through

2018, Sweden.

Time after HF diagnosis HF cases Controls Unadjusted Adj usted®

Major depression, n (% of Major depression, n (% of IRR (95% CI) IRR (95% CI) P

HF cases) controls)

Men
<3 months 746 (0.8) 1,922 (0.2) 4.01(3.69,4.36) 3.34(3.04,3.68) <0.001
3 to <12 months 1,056 (1.1) 4,399 (0.5) 2.48(2.32,2.65) 2.06(1.91,2.22) <0.001
212 months 5,257 (5.6) 43,154 (4.5) 1.25(1.22,1.29) 1.18(1.15,1.22) <0.001
Women
<3 months 644 (1.3) 2,051 (0.4) 3.34(3.06,3.65) 2.78(2.51,3.09) <0.001
3 to <12 months 830 (1.7) 4593 (0.9) 1.92(1.79,2.07) 1.53(1.41,1.67) <0.001
212 months 4,097 (8.3) 42,686 (8.2) 1.01(0.98,1.04) 0.97(0.94,1.01) 0.06

a, . . . Lo L . . . .
Adjusted for age, birth country, marital status, education, income, myocardial infarction, alcohol use disorder, cancer, chronic obstructive

pulmonary disease, diabetes, and Charlson Comorbidity Index.

CI = confidence interval, IRR = incidence rate ratio
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Table 3.
Sex-stratified associations between HF diagnosis (2002-2017) and risk of suicide death through 2018,
Sweden.
Time after HF diagnosis HF cases Controls Unadjusted Adj usted®
Suicide deaths, n (% of HF Suicide deaths, n (% of IRR (95% CI) IRR (95% CI) P
cases) controls)
Men
<3 months 31 (<0.1) 63(<0.1) 5.17(3.33,8.04) 4.47(262,7.62) <0.001
3 to <12 months 33 (<0.1) 169 (<0.1) 2.00(1.37,2.92) 1.88(1.25,2.84) 0.003
>1 year 230(0.2) 2,278(0.2) 1.19(1.02,1.40) 112(0.95132) 0.19
Women
<3 months 7(<0.1) 20(<0.1) 3.33(1.32,840) 2.82(111,7.12) 0.03
3 to <12 months 15 (<0.1) 51(<0.1) 3.06(1.72,5.46) 2.07(1.12,3.80) 0.02
>1 year 79 (0.1) 527 (0.1) 1.78(1.37,2.32) 1.63(1.21,2.18)  0.001

a, .. . . Lo L . . . .
Adjusted for age, birth country, marital status, education, income, myocardial infarction, alcohol use disorder, cancer, chronic obstructive
pulmonary disease, diabetes, and Charlson Comorbidity Index.

CI = confidence interval, IRR = incidence rate ratio
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