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Abstract

Objective

To assess the association between specific heart diseases and suicide.

Design

Nationwide retrospective cohort study.

Participants

7 298 002 individuals (3 640 632 males and 3 657 370 females) aged >15 years and living in 

Denmark during 1980-2016.

Main outcome measures

Incidence rate ratios (IRR) with 95% confidence intervals. In multivariate analysis we adjust for 

sex, period, age group, living status, income level, Charlson Comorbidity Index, psychiatric 

disorders prior to heart disease and self-harm prior to heart disease.

Results

Excess suicide rate ratios were found for following disorders: heart failure (IRR: 1.48; 95% CI: 

1.38-1.58); cardiomyopathy (IRR: 1.41; 95% CI: 1.16-1.70); acute myocardial infarction (IRR: 1.28; 

95% CI: 1.21-1.36); cardiac arrest with successful resuscitation (IRR: 4.75; 95% CI: 3.57-6.33); 

atrial fibrillation and flutter (IRR: 1.42; 95% CI: 1.32-1.52); angina pectoris (IRR: 1.19; 95% CI: 

1.12-1.26); ventricular tachycardia (IRR: 1.53; 95% CI: 1.20-1.94). A higher rate of suicide was 

noted during the first 6 months after the diagnosis of heart failure (IRR: 2.38; 95% CI: 2.04-2.79); 

acute myocardial infarction (IRR: 2.24; 95% CI: 1.89-2.66); atrial fibrillation and flutter (IRR: 2.70; 

95% CI: 2.30-3.18); and angina pectoris (IRR: 1.83; 95% CI: 1.53-2.19) when compared to later. 

Conclusion

Several specific disorders were found to be associated with elevated rates of suicide. 

Additionally, we found temporal associations with higher suicide rates in the first time after 

diagnosis. Our results underscore the importance of being attentive towards psychological 

distress in individuals with heart disease.
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The association between heart diseases and suicide: A nationwide 

cohort study

Introduction

In 2016, suicide accounted for 1.5% of all deaths worldwide [1], and it is estimated that for each 

adult who died by suicide there may have been more than 20 others attempting [2]. Important 

individual risk factors for suicidal behavior include previous suicide attempt, mental disorders, 

and substance misuse disorders [2–4]. Various physical diseases have been associated with an 

increased risk of suicide, such as cancer [5,6], traumatic brain injury [7], epilepsy [6,8], and 

diabetes mellitus [9].

Although heart disease (HD) in general have been linked to higher risks of suicide, [5,6,10] 

conflicting findings have been reported [11,12]. Specific HDs, such as heart failure [10,13,14], 

myocardial infarction [10,15] and acute coronary syndrome [16] have been associated with 

suicide. The first months after a first diagnosis has been linked to an increased risk for individuals 

with heart failure or acute coronary syndrome [14,16]. Conclusive evidence regarding the 

association between the severity of HDs and suicide is lacking albeit multiple admissions has 

been linked to higher risks of suicide [14,16]. Still, this might be considered a pseudo-

quantification of disease severity.

Given that 15-20% of people with HD are evaluated to suffer from a co-existent depression 

[17,18], it is plausible that depression or other mental disorders could act as mediators [4,12]. 

This is further strengthened as it has been shown that 60% of those with cardiovascular disease 

who died by suicide suffered from a depression [19]. Diabetes mellitus is one of the most 

common diseases in people with HD [20] and has been associated with depression [21], which in 

turn is linked to an elevated risk of suicide [4,12]. It would, thus, be relevant to assess the 

interaction between this disorder and HD with respect to suicide. In addition to comorbidity, it is 

highly relevant to account for possible confounding due to age, living status, and income level. 

The current body of evidence is restricted due to methodological shortcomings, such as small 

sample sizes, inconsistent definitions and measures of HD [5,6,10,13]. 

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

An overview of the association between HDs and suicide would inform preventive efforts as well 

as increase awareness among physicians and healthcare personal. Based on the exiting literature, 

we would expect specific HDs to be associated with elevated rates of suicide compared to people 

with no such disorders. Furthermore, we hypothesized that presence of diabetes mellitus would 

be associated with an excess suicide rate. Large, nationwide cohort data, including information 

on medical disorders and suicide, are available through Danish administrative registries and, 

thereby, allowed us to address these research questions. 

Aim of the study

The aim of this study was to investigate whether people diagnosed with HD had an increased 

rate of suicide compared to individuals without HD. In addition, we examined whether the rate 

varied according to time since diagnosis, number of admissions, and presence of comorbid 

disorders while adjusting for relevant covariates. 

Method

A cohort design was applied. Each resident living in Denmark is assigned a unique identification 

number at birth or upon first entry into the country. The number is used for all contacts with the 

authorities, including healthcare providers. Using this identifier, data from the Danish Civil 

Registration System [22], the National Patient Register [23], the Psychiatric Central Research 

Register [24], the Database for Integrated Labour Market Research [25] and the Cause of Death 

Register [26] were linked at an individual level. All registers have national coverage. Information 

on hospitalizations is captured in the National Hospital Register and the Psychiatric Central 

Research Register in which diagnoses were recorded according to the International Classification 

of Diseases, Eighth Revision (ICD-8) until January 1, 1994; after that the Tenth Revision (ICD-10) 

has been applied. Free public health care includes hospital admission, however, approximately 

1% of somatic hospital beds were located in private hospitals, who also reported to the National 

Hospital Register [27]. 

Study population

All individuals aged 15 years or older listed in the Civil Registration System as living in Denmark 

during 1 January 1980 through 31 December 2016 were included in the study. Those turning 15 A
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or who immigrated into the country during the observation period were included on the date of 

the respective events.

Measures

Individuals diagnosed with HD were identified in the National Patient Register, which captures 

three types of medical contacts: inpatient admissions since 1977, and outpatient and emergency 

department contacts since 1995. Based on the existing evidence [5,6,10,14–16], we opted to 

examine the following HDs: heart failure, cardiomyopathy, acute myocardial infarction, 

subsequent myocardial infarction, cardiac arrest with successful resuscitation, atrial fibrillation 

and flutter, angina pectoris, ventricular tachycardia, acute pericarditis, atrioventricular and left 

bundle-branch block. Individuals were considered as exposed from the date of first diagnosis. 

Using data on hospital contacts since 1977, allowed us to identify people exposed to a HD prior 

to inclusion in the study in 1980. Individuals could be exposed with multiple disorders at the 

same time. With respect to cardiac arrest with successful resuscitation, suicide deaths occurring 

on the same date as the resuscitation were excluded to avoid confounding. See online 

supplementary Table 1 for ICD-8 and ICD-10 codes. 

Outcome

From the Cause of Death Register, we retrieved information on the outcome death by suicide 

defined as the following ICD-codes: ICD-8: E950-E959 and ICD-10: X60-X84, Y87.0.

Statistical analysis

We calculated incidence rate ratios (IRRs) with 95% confidence intervals (95% CI) using Poisson 

regression models. The suicide rate of individuals diagnosed with HD was calculated relative to 

the rate of individuals who had not been diagnosed with the same disorders. Distinct models 

were examined for each disorder, hence, individuals diagnosed with multiple HDs were 

considered as exposed in the models examining each of these disorders. The IRR for suicide was 

calculated for each of the different HDs in separate models, consequently, the same individuals 

could enter the analyses as exposed in several models in case they suffered from multiple HDs. 

Individuals with no diagnosis of HD (since 1977) were considered as not having HD and therefore 

contributed with person-years to the non-HD group until diagnosis. As preliminary analysis 

revealed similar trends for males and females, we opted for joint analysis. In the multivariate A
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model, we adjusted for sex (males, females), period (1980-1989, 1990-1999, 2000-2009, 2010-

2016), age group (15-29, 30-39, 40-49, 50-59, 60-69, 70-79, 80+), living status (single, cohabiting), 

income level (0-24%, 25-100%, missing), diseases in the Charlson Comorbidity Index [28] (CCI; 0, 

1, 2, 3, or 4+), psychiatric disorders diagnosed prior to any diagnosis of HD (defined as ICD-8: 290-

315 and ICD-10: F00-F99; 0 vs ≥1) and deliberate self-harm recorded prior to any diagnosis of HD 

(0 vs ≥1). All covariates were time-varying except sex. Information on living status was formed 

based on household data, from which it could be determined whether a person was cohabitating 

or living alone. Detailed information of the exact ICD-8 [7,29,30] and ICD-10 codes [7] used to 

identify psychiatric disorders and disorders in the CCI are listed in the online supplementary table 

1. 

IRRs among individuals with heart failure, acute myocardial infarction, atrial fibrillation and 

flutter and angina pectoris were furthermore examined in relation to number of admissions (1, 2-

3, ≥4), time since diagnosis (<6 months, <1, <3, <5, ≥5 years), number of comorbid disorders (CCI; 

0, 1, ≥2) and diabetes mellitus type II (no, yes). Number of admissions was used as a proxy 

measure for severity of disease. Comorbidity was assessed, firstly as presences of chronic 

diseases using the CCI score and, secondly, diagnoses of diabetes mellitus type II (type I diabetes 

accounts for approximately 10% of the cases of diabetes mellitus and was therefore not included 

[31]). Diabetes was examined in greater detail due to the high prevalence in individuals with HD.  

All data analyses and management were carried out using SAS software (SAS Institute Inc.; 

version 9.4).

Ethical approval

The project has been approved by the Danish Data Protection Agency (VD-2019-241). Given the 

nature of the data, informed consent from subjects was not required according to Danish 

legislation.

Results

All persons aged 15 years and older and living in Denmark during 1980 through 2016 (n=7 298 

022; 3 640 632 males and 3 657 370 females) were observed over 161 912 599 person-years (79 

490 496 males and 82 422 103 females). During the 37-year follow-up, a total of 35 483 suicides A
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(23 927 males and 11 556 females) were observed. Of those, 8 270 (23.3%) individuals had been 

diagnosed with an HD prior to suicide in either during admission or in an out-patient setting 

(online supplementary Table 2).

People diagnosed with a HD had a suicide rate of 34.5 (95% CI: 33.8-35.3) per 100 000 person-

years, while those without HD had a suicide rate of 19.7 (95% CI: 19.5-20.0). Individuals who 

were living alone, had a lower income level, 1 or more comorbid disorders besides HD and had 

psychiatric disorders were all found to have higher rates of suicide; this was further exacerbated 

if a diagnosis of HD was present, except for psychiatric disorders.

The IRR of suicide in individuals with any HD was 1.5-fold (95% CI: 1.49-1.58) higher than for 

those with no HD in the fully adjusted model (Table 1). Individuals with a HD and no comorbid 

disorders in terms of CCI had an IRR of 1.60 (95% CI: 1.56-1.65) compared to those without HD 

and comorbid disorders (Table 2). The IRR increased to 2.31 (95% CI: 2.17-2.45) in individuals 

with 2 or more comorbid disorders. In individuals with any HD and diabetes mellitus type II, the 

IRR was 1.37 (95% CI: 1.27-1.49) in comparison to those with none of these disorders (online 

supplementary Table 3).

Of the 10 specific HDs examined, 7 were associated with a significantly higher suicide rate: heart 

failure (IRR: 1.48; 95% CI: 1.38-1.58); cardiomyopathy (IRR: 1.41; 95% CI: 1.16-1.70); acute 

myocardial infarction (IRR: 1.28; 95% CI: 1.21-1.36); subsequent myocardial infarction (IRR: 1.30; 

95% CI: 0.70-2.41); cardiac arrest with successful resuscitation (IRR: 4.75; 95% CI: 3.57-6.33); 

atrial fibrillation and flutter (IRR: 1.42; 95% CI: 1.32-1.52); angina pectoris (IRR: 1.19; 95% CI: 

1.12-1.26); ventricular tachycardia (IRR: 1.53; 95% CI: 1.20-1.94); acute pericarditis (IRR: 1.17; 

95% CI: 0.90-1.53); atrioventricular and left bundle-branch block (IRR: 1.21; 95% CI: 0.97-1.52).

Heart failure

A higher rate of suicide was found in individuals with heart failure and comorbid disorders when 

compared to those with no heart failure and no comorbid disorders. Heart failure and no 

comorbid disorders had an IRR of 1.61 (95% CI: 1.47-1.75), whereas heart failure and 2 comorbid 

disorders had an IRR of 1.87 (95% CI: 1.61-2.18). Moreover, in the first 6 months after diagnosis 

of heart failure, the IRR was 2.38 (95% CI: 2.04-2.79), and after 5 years or more the IRR was 1.22 A
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(95% CI: 1.07-1.38) compared to those with no disorder (Figure 1). Having been admitted to 

hospital once for heart failure was associated with an IRR of 1.37 (95% CI: 1.25-1.50), whereas 4 

or more admissions had an IRR of 1.86 (95% CI: 1.58-2.20) (Figure 2). In individuals with heart 

failure and diabetes mellitus type II, the IRR was 1.26 (95% CI: 1.06-1.50) when compared to 

those with no diagnosis of heart failure and diabetes mellitus type II.

Acute myocardial infarction

Among individuals diagnosed with acute myocardial infarction, the IRR of suicide associated with 

having 2 or more comorbid disorders was 1.83 (95% CI: 1.58-2.13), while those with only 1 had 

an IRR of 1.60 (95% CI: 1.39-1.83) and those without had an IRR of 1.31 (95% CI: 1.22-1.41) 

compared to those not diagnosed.   

Significantly elevated rates of suicide were noted relative to time since diagnosis; in the first 6 

months after diagnosis, the IRR was 2.24 (95% CI: 1.89-2.66) and after 5 years or more the IRR 

was 1.21 (95% CI: 1.11-1.31). No significant difference was noted with respect to number of 

admissions as 4 or more admissions with acute myocardial infarction had an IRR of 1.57 (95% CI: 

1.33-1.86), whereas 1 admission had an IRR of 1.25 (95% CI: 1.16-1.35).

Atrial fibrillation and flutter

With respect to atrial fibrillation and flutter, having 2 or more comorbid disorders was linked to 

an IRR of 1.99 (95% CI: 1.70-2.32), whereas individuals with no comorbid disorders had an IRR of 

1.50 (95% CI: 1.38-1.64). In the first 6 months after diagnosis, the rate of suicide was higher for 

individuals diagnosed with atrial fibrillation and flutter (IRR: 2.70; 95% CI: 2.30- 3.18) when 

compared to those without. After 5 years or more, the IRR was 1.16 (95% CI: 1.03-1.31). 

Angina pectoris

Indicative of a dose-response association, we found that the rate of suicide among individuals 

diagnosed with angina pectoris increased with increasing number of comorbid disorders. Those 

with angina pectoris and 1 comorbid disorder had an IRR of 1.31 (95% CI: 1.15-1.48), whereas 

individuals diagnosed with 2 or more comorbid disorders had an IRR of 1.76 (95% CI: 1.55-2.00) 

compared to those not diagnosed. In the first 6 months after diagnosis, the rate of suicide was 

higher for individuals diagnosed with angina pectoris (IRR: 1.83; 95% CI: 1.53-2.19) compared to A
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those without, which was significantly higher than for those with an admission 5 or more years 

ago (IRR: 1.07; 95% CI: 0.99-1.16).  

Discussion

To our knowledge, this is the largest examination to date of specific HDs and their association 

with death by suicide. A substantial portion of people dying by suicide had previously been 

diagnosed with HD and an elevated rate of suicide was found for both HD in general as well as 

several specific HDs. We found a dose-response relationship with respect to number of comorbid 

disorders as well as number of admissions for certain HDs. For several HDs, we also noted a 

temporal relationship with a higher suicide rate during the first 6 months of diagnosis versus 

later. This is seemingly the first study to demonstrate an excess suicide rate for cardiac arrest 

with successful resuscitation, cardiomyopathy, atrial fibrillation and flutter and ventricular 

tachycardia.

The suicide rate for people with atrial fibrillation and flutter was of comparable level to those of 

heart failure and acute myocardial infarction, which seems surprising as the latter are generally 

considered to be more severe diseases. Nevertheless, the association between atrial fibrillation 

and flutter and suicide was strengthened by the excess rate within the first 6 months and in 

combination with comorbid disorders. The high comorbidity linked to atrial fibrillation, for 

instance, in the form of heart failure and thromboembolic strokes [32], might contribute to the 

high rate, however, stroke was included in the comorbidity index used in the adjusted model. 

Other contributing factors could be the psychological distress associated with having a chronic 

disease and the continued symptoms. An increasing trend in prevalence and incidence of atrial 

fibrillation has been reported [33], which could imply a potentially rising burden of suicide in this 

patient group, hence underscoring the need for interventions. 

The highest IRR of all the examined disorders was found for cardiac arrest with successful 

resuscitation with an almost 5-fold higher suicide rate; this association has seemingly not 

previously been documented. Surviving a cardiac arrest is a stressful event that can have serious 

mental and physical health consequences [34]. It is possible that individuals with cardiac arrest of 

unknown cause might experience more psychological distress than those with a known or 

treatable cause of cardiac arrest. Also, individuals who have cardioverter defibrillators implanted A
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after cardiac arrest may be more prone to distress or suicidal ideation due to the pain or 

anxieties related to receiving electric shocks through activation of the defibrillator. In Denmark, 

the percentage of 30-day survivors of cardiac arrest has increased during recent years while the 

risk of dying has decreased [35]. This suggests a growing patient population and a possible need 

for monitoring this group with respect to mental well-being.  

Both heart failure [14] and myocardial infarction [15] have been previously been associated with 

elevated risks of suicide. Here, the highest risk of suicide was found in the time shortly after 

diagnosis. In our study, in-depth analyses revealed that excess suicide rates related to heart 

failure and myocardial infarction were highest for individuals who were diagnosed within the last 

6 months, had been hospitalized several times, or suffered from comorbid disorders. 

The suicide rate associated with angina pectoris was highest within the first 6 months after 

diagnosis and for individuals with 2 or more comorbidities. Seemingly, this disorder has not 

previously been evaluated as an independent risk factor for suicide although one study [16] 

reported that patients with acute coronary syndrome were at an increased risk of suicide when 

compared to otherwise healthy people. Acute coronary syndrome consists of ST-segment 

elevation myocardial infarction, non-ST-segment elevation myocardial infarction, and unstable 

angina pectoris and the risk was particularly high in the first 6 months after a diagnosis of acute 

coronary syndrome [16]. 

The elevated rate of suicide among individuals diagnosed with cardiomyopathy, which has not 

previously been documented, is disconcerting as this disease is known to affect individuals of all 

ages [36,37]. Although the global number of deaths attributable to cardiomyopathy and 

myocarditis has decreased by 27% in recent decades [37], it is not clear if also the suicide rate 

has decreased. 

Any HD, heart failure, myocardial infarction and angina pectoris were assessed for a possible 

interaction with diabetes mellitus type II; while elevated rates of suicide were found in heart 

failure and any HD with comorbid diabetes, a lower rate was found for those with comorbid 

diabetes mellitus than those without. In fact, for acute myocardial infarction and angina pectoris 

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

with comorbid diabetes we did not find elevated rates of suicide. This is surprising and could 

relate to more closely monitoring, i.e. frequent follow-up visits, for diabetes.

In general, we found that the time immediately after diagnosis was linked to the highest increase 

in rate ratios of suicide. This supports the hypothesis that HD constitutes an acute stressful life 

event, which may be a central component in the causal pathway [38]; possibly combined with 

discomforts related to comorbidity, such as depression [18,19,39] and limited functional skills 

[40]. Although, the specific HDs are examined in separate models and therefore not directly 

comparable, disorders, such as cardiac arrest with successful resuscitation and heart failure, 

seemed to be linked to higher rates than other HDs. With respect to cardiac arrest, post-

resuscitation conditions may play a role in the probability of developing suicidal ideation, 

possibly through cognitive impairments or mental disorders. High rates of psychological distress 

have previously been reported after cardiac arrest, particularly in the form of depression and 

posttraumatic stress disorder [41]. Also, reduced well-being has been reported by survivors of 

cardiac arrest [34]. With respect to heart failure, it is plausible, that the prevalence and extend of 

functional disabilities [42] might contribute to suicidal ideation; possibly in combination 

depression and anxiety disorders [43].

Suicidal behavior is complex and no single underlying cause or pathophysiology exists [3]. In 

recent decades, however, the evidence supporting alterations in neuroanatomy and 

neurobiology (hypothalamic-pituitary-adrenal-axis, neurotransmitter signaling pathways and 

neuroinflammation) as a contributing factor for suicidal behavior and death by suicide has 

increased [44]. Heart failure is associated with some level of brain injury, implying that elevated 

levels of neurohormones, increased inflammation and immune response and changes in 

cerebrovascular flow are plausible[45]. Additionally, individuals with cardiac arrest may develop 

post-cardiac-arrest-syndrome, which is characterized by systemic ischemia/reperfusion injury, 

anoxic brain injury and post-arrest myocardial dysfunction [46]. It is recognized that a large 

release of cytokines play a role in the pathogenesis, including the release of interleukins and 

tumor necrosis factor [47]. Whether these alterations occurring in individuals with heart failure 

and cardiac arrest contribute to the suicidal pathway remains to be examined.

Strengths and limitationsA
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Some of the major strengths of this study were its considerable size and complete coverage of 

the population living in Denmark. Danish registers are renowned for a high data quality and on-

going quality checks [22,48]. Furthermore, there was no loss to follow up, as all individuals were 

accounted for until death, disappearance or emigration from Denmark [27]. In addition, we were 

able to address potential confounders, which have not previously been addressed, such as CCI, 

psychiatric disorders, and income level. The clinical relevance was enhanced by assessing 

associations between specific disorders and suicide. By using hospital-based diagnoses, we 

avoided recall and informer bias while ensuring that most diagnoses were likely recorded by a 

medical doctor specialized in HDs. 

Limitations should be acknowledged. Prior to 1995, only data on inpatient hospitalizations were 

available; consequently, bias due to the omission of less severe HDs treated in emergency or out-

patient facilities is an option. We did, however, adjust for a change over time through the 

covariate on calendar period. We included diagnoses recorded in secondary care, hence, 

implying that persons exclusively treated for HDs in primary care, which might be mild or 

moderate in character, were missed. Due to the nature of the data, we cannot exclude that the 

elevated rates shortly after diagnosis may, in part, relate to the hospital admission or treatment 

itself. Residual confounding due to undiagnosed mental disorders (including depression), 

disorders treated in primary care, as well as severity of mental disorders, is a possibility. Also, 

suicide may be under-recorded, although registration of suicides in Denmark has been evaluated 

as reliable [49]. It was not feasible to address other explanatory factors, such as, pain [50], 

progress of disease, functional disabilities [40], level of distress, and perceived burdensomeness 

[51], as these were not available in the register data. Lastly, type 1 errors cannot be excluded due 

to the large number of comparisons done in this study. 

Clinical perspective

Our findings support the recommendation by the American Heart Association that individuals 

with coronary heart disease are screened for depression and suicidal ideation using the 9-Item 

Patient Health Questionnaire (PHQ-9) [52]. Affirmative answers, for instance regarding being 

‘bothered by thinking that you would be better off dead or that you want to hurt yourself in some 

way’ should be followed by an evaluation for acute suicidality. In addition, an increased A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

awareness among physicians and healthcare professionals may be warranted, especially towards 

individuals who have survived a cardiac arrest, but also those who are newly diagnosed or who 

have several other comorbid disorders.  

Several studies have evaluated interventions for comorbid depression in HD, noting a positive 

effect on depression [53,54]. Still, multi-modal interventions for rehabilitation that also address 

both detection and treatment of depression as well as aim to levitate levels of psychological 

distress and feelings of perceived burdensomeness may help prevent suicide in individuals with 

HD.

Conclusion

In this nationwide cohort study, we found that HDs were associated with higher rates of suicide; 

in particular, heart failure, cardiomyopathy, acute myocardial infarction, cardiac arrest with 

successful resuscitation, atrial fibrillation and flutter, angina pectoris and ventricular tachycardia. 

These findings were confirmed in multivariate analyses accounting for relevant confounders. 

Additionally, temporal associations were observed for heart failure, acute myocardial infarction, 

angina pectoris and atrial fibrillation and flutter. Severity, as measured by number of hospital 

admissions, was associated with elevated rates of suicide among persons with heart failure. 

Similarly, a dose-response association between number of comorbid disorders and suicide was 

observed for any HD and angina pectoris.
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Table 1. Association between heart diseases and death by suicide

n

Adjusted for period, 

age, and sex 

IRR (95% CI)*

Fully adjusted

IRR (95% CI)† P-value

Any heart disease
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No disease 27 213 1.00 (Reference) 1.00 (Reference)

Disease 8 270 1.65 (1.61 to 1.69) 1.54 (1.49 to 1.58) <0.001

Heart failure

No disease 34 557 1.00 (Reference) 1.00 (Reference)

Disease 926 1.71 (1.60 to 1.83) 1.48 (1.38 to 1.58) <0.001

Cardiomyopathy

No disease 35 378 1.00 (Reference) 1.00 (Reference)

Disease 105 1.85 (1.53 to 2.24) 1.41 (1.16 to 1.70) <0.001

Acute myocardial infarction

No disease 34 304 1.00 (Reference) 1.00 (Reference)

Disease 1 179 1.26 (1.19 to 1.34) 1.28 (1.21 to 1.36) <0.001

Subsequent myocardial infarction‡

No disease 16 060 1.00 (Reference) 1.00 (Reference)

Disease 10 1.38 (0.74 to 2.56) 1.30 (0.70 to 2.41) 0.41

Cardiac arrest with successful resuscitation‡

No disease 16023 1.00 (Reference) 1.00 (Reference)

Disease 47 6.35 (4.77 to 8.46) 4.75 (3.57 to 6.33) <0.001

Atrial fibrillation and flutter

No disease 34 640 1.00 (Reference) 1.00 (Reference)

Disease 843 1.38 (1.29 to 1.48) 1.42 (1.32 to 1.52) <0.001

Angina pectoris

No disease 34 175 1.00 (Reference) 1.00 (Reference)

Disease 1 308 1.31 (1.24 to 1.39) 1.19 (1.12 to 1.26) <0.001

Ventricular tachycardia

No diseases 35 416 1.00 (Reference) 1.00 (Reference)

Disease 67 1.60 (1.26 to 2.03) 1.53 (1.20 to 1.94) <0.001

Acute pericarditis

No disease 35 429 1.00 (Reference) 1.00 (Reference)

Disease 54 1.23 (0.94 to 1.61) 1.17 (0.90 to 1.53) 0.24

Atrioventricular and left bundle-branch block‡

No disease 35 408 1.00 (Reference) 1.00 (Reference)

Disease 75 1.23 (0.98 to 1.55) 1.21 (0.97 to 1.52) 0.09A
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Abbreviation: IRR: Incidence rate ratio. 

*Adjusted for sex, period and age group. 

†Adjusted for sex, period, age group, living status, income level, Charlson Comorbidity Index, psychiatric disorders 

prior to heart disease and self-harm prior to heart disease.

‡Data were available for the period 1994-2016

Table 2. Association between any and select heart diseases and 

suicide according to number of comorbid disorders.

n IRR (95% CI)* P-value

Any heart disease (HD)

No HD and no CCI 24 074 1.00 (Reference)

HD and 0 CCI 5 740 1.60 (1.56-1.65) <0.001

HD and 1 CCI 1 267 1.75 (1.65-1.86) <0.001

HD and 2+ CCI 1 263 2.31 (2.17-2.45) <0.001

Heart failure (HF)

No HF and no CCI 29 287 1.00 (Reference)

HF and 0 CCI 527 1.61 (1.47-1.75) <0.001

HF and 1 CCI 223 1.85 (1.62-2.12) <0.001

HF and 2+ CCI 176 1.87 (1.61-2.18) <0.001

Acute myocardial infarction (AMI)

No AMI and no CCI 29 014 1.00 (Reference)

AMI and 0 CCI 800 1.31 (1.22-1.41) <0.001

AMI and 1 CCI 204 1.60 (1.39-1.83) <0.001

AMI and 2+ CCI 175 1.83 (1.58-2.13) <0.001

Atrial fibrillation and flutter (AFF)

No AFF and no CCI 29 291 1.00 (Reference)
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AFF and 0 CCI 523 1.50 (1.38-1.64) <0.001

AFF and 1 CCI 154 1.68 (1.43-1.97) <0.001

AFF and 2+ CCI 166 1.99 (1.70-2.32) <0.001

Angina pectoris (AP)

No AP and no CCI 28 984 1.00 (Reference)

AP and 0 CCI 830 1.27 (1.18-1.36) <0.001

AP and 1 CCI 236 1.31 (1.15-1.48) <0.001

AP and 2+ CCI 242 1.76 (1.55-2.00) <0.001

Abbreviations: IRR: Incidence rate ratio. CCI: Charlson Comorbidity Index.  

*Adjusted for sex, period, age group, living status, income level, CCI, 

psychiatric disorders prior to heart disease and self-harm prior to heart 

disease. The models examined individuals without HD (or sub-groups 

thereof) but with CCI as a separate category, estimates for this group is not 

reported here.
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Figure 1. Association between specific heart diseases and suicide according to time since first diagnosis. 

Adjusted for sex, period, age group, living status, income level, CCI, psychiatric disorders prior to heart disease and 

self-harm prior to heart disease. The four models cannot be compared to each other as the groups of reference 

differ.
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Figure 2. Association between specific heart diseases and suicide according to number of admissions. 

Adjusted for sex, period, age group, living status, income level, CCI, psychiatric disorders prior to heart disease and 

self-harm prior to heart disease. The four models cannot be compared to each other as the groups of reference 

differ.
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