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ABSTRACT 
 
IMPORTANCE People with mental disorders have higher mortality rates than the general 

population and updated findings are needed. Studying cause-specific mortality differences over time 

is complex but demographic measures, such as life years lost allow quantification of differences and 

provide an overview.   

OBJECTIVE The aim was to quantify the life years lost with respect to cause of death and 

differences over time between people with and without mental disorders.  

DESIGN, SETTING, AND PARTICIPANTS A cohort design was applied to nationwide register 

data on all persons aged 15-94 years living in Denmark during 1995-2014 (N=6,107,234). 

MAIN OUTCOME AND MEASURES Cause-specific mortality was examined using rate ratios, 

and average life years lost.  

RESULTS Cause-specific mortality rates were higher for people with mental disorders than for 

those without. For men with and without mental disorders, the number of life years lost between age 

15-94 were 26.3 and 16.1 life, respectively; a difference of 10.2 excess life years lost for those with 

mental disorders. The corresponding figures for women were 19.6 and 12.3 life years lost; implying 

7.3 excess life years lost. Among people with mental disorders, most life years lost were due to 

cancers (men: 5.0 years; women: 4.8 years) and heart diseases (men: 5.7 years; women: 4.6 years). 

Over calendar time, the overall excess in life years lost between those with and without mental 

disorders did not change. However, an increase was noted for cancers (men: 0.7 years; women: 0.4 

years), heart diseases (men: 1.2 years; women: 0.3 years), and respiratory diseases (men: 0.3 years; 

women: 0.2 years) while a decrease was noted for suicide (men: -0.7 years; women: -0.5 years) and 

accidents (men: -0.9 years; women: -0.5 years). 

CONCLUSION AND RELEVANCE A novel approach was applied for calculating average life 

years lost. We noted a shift from external causes of deaths to deaths related to medical diseases and 
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conditions over recent years. Hence, future efforts might hinge upon improving healthier life styles, 

better detection and treatment of medical diseases and conditions as well as reducing side effect of 

medication among people with mental disorders. 
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Cause-specific life years lost among persons with mental disorders: a national 
register-based cohort study  

 

Introduction 

 

People with mental disorders have 3 to 4-fold higher mortality rates than people without mental 

disorders.1 This is a serious public health problem and the WHO calls for national targets to reduce 

the excess mortality among people with mental disorders.2,3 Yet, the quality of future efforts hinge 

upon updated knowledge of current mortality trends. 

 

The excess mortality among people with mental disorders relates not only to external causes of 

death, such as suicides, accidents, and homicides,1,4,5 but also to medical diseases and conditions, 

such as cardiovascular disease, malignant neoplasms, respiratory diseases, as well as endocrine and 

metabolic conditions.1,5-8 Previous studies have suggested that people with severe mental disorders 

on average live 10-20 years shorter than the general population.8,9 However, it is not entirely clear 

whether the mortality gap has grown over recent years; findings for schizophrenia support this 

notion,10,11 while others indicate it might have decreased.8,9 So far, only few studies have 

investigated mortality trends related to mental disorders in national samples and the evidence base 

is limited by selected samples and short follow-up periods.5,12-17  

 

Assessing mortality differences over time is complex as it varies by age and cause of death. Also, 

calculating the life expectancy, e.g. at age 15, may not reflect the situation adequately as this 

implies assuming that all persons with a mental disorder were diagnosed at this age.17-20 ‘Life years 
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lost’ is a demographic measure, which describes the difference between average life expectancy and 

a given upper life limit.21-23 Life years lost allows for comparison of mortality across groups. 

 

The aim of this study was 1) to quantify the contribution by specific causes of death to the excess 

life years lost among people with mental disorders when compared to those without mental 

disorders and 2) to assess whether the excess has decreased during recent years. Danish national 

longitudinal registers offer a unique possibility for investigating mortality patterns with respect to 

diagnosed mental disorders.24  

 

Data and method 

 

Using a cohort design, population data from the Danish Civil Registration Register25 were linked to 

information on hospital contacts from the Psychiatric Central Research Register26 and deaths from 

the Danish Cause of Death register.27 Data were linked on an individual-level using the unique 

personal registration number.24  

 

Study population 

All persons aged between 15 and 94 years who were registered as living in Denmark at some point 

during January 1st, 1995 through December, 31st 2014 were observed. Persons who during follow-

up fulfilled the age criterion or migrated into the country were included on the date of their 15th 

birthday or date of entry, respectively. The study period lasted until date of: 95th birthday, 

emigration, death, or December, 31st 2014, which ever occurred first.  

 

Measures 
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People were considered as exposed from the date of a psychiatric diagnosis. All fulltime or part-

time patients have been recorded in the Psychiatric Central Research Register since 1969. From 

1995 onwards, also outpatient and emergency department (ED) patients were included in the 

registry. All hospital contacts, except ED contacts, and all types of diagnoses, registred according to 

the International Classification of diseases (ICD),28,29 were screened to identify persons with a 

mental disorder. Contacts for an organic or symptomatic mental disorder (ICD-8: 290.09, 290.10, 

290.11, 290.18, 290.19, 292.x9, 293.x9, 294.x9, 309.x9; ICD-10: F00-F09), intellectual disability 

(ICD-8: 311.xx, 312.xx, 313.xx, 314.xx, 315.xx; ICD-10: F70-F79), and contacts exclusively for 

exams and observations (ICD-8: Y01-Y19; ICD-10: Z00-Z99) were not considered. Historical data 

dating back to 1969 were assessed.  

 

Outcomes 

Causes of death were identified using the primary cause listed in the Registry on Causes of Death 

where date of death also is recorded.27 Deaths were categorized according to the ICD-10 as: 

infectious diseases (ICD-10: A00-A09, A20-A99, B00-B89, B91-B99), neoplasms (ICD-10: C00-

D09), diabetes mellitus (ICD-10: E10-E14), heart diseases (ICD-10: F03.9, I00-I25, I27, I30-52, 

I60-I99, R54), respiratory diseases (ICD-10: J00-J99), digestive diseases (ICD-10: K00-K93), 

alcohol misuse (ICD-10: F10, I85, K70), suicide (ICD-10: X60-X84, Y87.0), accidents (ICD-10: 

V01-X59, Y10-Y86, Y87.2, Y88-Y89), and other causes of death (all remaining ICD-10 codes).  

 

Analysis 

Life years lost is a population measure, which complements life expectancy. It denotes the number 

of years between death and a desired upper limit of life span (=upper limit minus life expectancy). 
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Life years lost describes the number of years that the population lost due to death and it is used for 

analyzing differences in mortality between subpopulations. In our case, life years lost is used to 

obtain the excess life years lost (=life years lost for people with mental disorders minus life years 

lost for people without mental disorders). The specific calculations of life years lost are described in 

this section.  

 

Cause-specific death rates were calculated for persons with and without mental disorders by single 

age increments and over 5-year periods. Age- and period-standardized mortality rate ratios (MRR) 

were obtained using direct standardization.23 Survival curves were calculated for persons aged 40 

years. Average life expectancy at diagnosis was calculated as follows: let 𝑒𝑒(𝑎𝑎1, 𝜏𝜏) denote life 

expectancy between age 𝑎𝑎1 and the age 𝜏𝜏 > 𝑎𝑎1, for those diagnosed with mental disorders at age 𝑎𝑎1. 

Life expectancies were calculated for every onset age, 𝑎𝑎1𝑖𝑖 from age 15 until an upper limit set at age 

𝜏𝜏 = 94; i.e. well above the life expectancy for the Danish population.30 These were combined into 

an average life expectancy at diagnosis until age 94 considering all the n individuals with mental 

disorders, as  1
n
∑ e(𝑎𝑎1i, τ)n
i=1 . Similarly, the average life expectancy was obtained for an age-

matched comparison group consisting of all persons without mental disorders. 

 

Let ə(𝑎𝑎1, 𝜏𝜏)  denote the number of life years lost between the age of onset 𝑎𝑎1 and the upper 

limit, 𝜏𝜏 > 𝑎𝑎1. This measure complements the average life expectancy by adding to the total possible 

number of years between the two ages, 𝑎𝑎1 and 𝜏𝜏, as (𝜏𝜏 − 𝑎𝑎1) = 𝑒𝑒(𝑎𝑎1, 𝜏𝜏) + ə(𝑎𝑎1, 𝜏𝜏). Life years lost 

were, further separated into changes attributable to specific causes of death,23,31,32 as ə(𝑎𝑎1, 𝜏𝜏) =

∑ ə𝑗𝑗(𝑎𝑎1, 𝜏𝜏)𝑚𝑚
𝑗𝑗=1 , where m are the causes of death and ə𝑗𝑗(𝑎𝑎1, τ) the number of life years lost ‘due to 

cause j’. Similar calculations were conducted for people without mental disorders, denoted as 
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ə𝑗𝑗∗(𝑎𝑎1, 𝜏𝜏), and the excess life years lost among those with mental disorders were calculated as the 

difference between the two, 

 

𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒𝐸𝐸𝐸𝐸 𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒 𝑦𝑦𝑒𝑒𝑎𝑎𝑦𝑦𝐸𝐸 𝑙𝑙𝑙𝑙𝐸𝐸𝑙𝑙 =  ∑ �1
n
∑ �əj∗(𝑎𝑎1i, τ) − əj(𝑎𝑎1i, τ)�n
i=1 �m

j=1 .  

 

Details of the applied approach are found in the eMethods of the Online-Only Supplements.  

 

The analysis was conducted using SAS version 9.4 and the R software.33,34 The project was 

approved by the Danish Data Protection Agency. 

 

Results 

 

A total of 6,107,234 individuals (men: 3,026,132; women: 3,081,102) aged 15-94 years were living 

in Denmark during 1995-2014. The study population was observed over 89,216,177 person-years 

(men: 43,914,948; women 45,301,229).  

 

Until 2014, in all 589,327 persons (men: 262,005; women: 327,322) had been diagnosed with a 

mental disorder. People with mental disorders were observed for a total of 5,999,290 person-years 

(men: n [%] 2,582,871 [5.9]; women: n [%] 3,416,420 [7.5]), equivalent to 6.7% of all person-

years.  

 

During the 20 years of study, 1,072,158 persons (men: 539,262; women: 532,896) died. Of these, 

134,150 persons (men: n [%] 61,855 [11.5]; women: n [%] 72,295 [13.6]) had been diagnosed with 

a mental disorder, accounting for 12.5% of all deaths. As seen in Table 1, the MRR between 
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persons with and without mental disorders was highest for suicide (men: MRR: 10.7, CI-95%: 10.4-

11.0; women: MRR: 18.7, CI-95%: 17.9-19.5) and alcohol misuse (men: MRR: 8.3, CI-95%: 8.1-

8.5; women: MRR: 8.9, CI-95%: 8.6-9.2). Nevertheless, an elevated rate ratio was noted across all 

causes of death for persons with mental disorders. 

 

A lower probability of survival was found for people diagnosed with mental disorders at age 40 as 

seen in Figure 1. Combining similar calculations for each single age revealed that the average life 

expectancy at diagnosis until age 94 for men with mental disorders was 29.3 years while age-

matched men without mental disorders on average lived 39.5 years. Assuming an upper limit of 94 

years, 26.3 and 16.1 life years lost were estimated for men with and without mental disorders, 

respectively. The difference in life years lost, i.e. the excess life years lost were 10.2 years. For 

women, the average life expectancies were 34.6 and 41.9 years for those with and without mental 

disorders, respectively, corresponding to 19.6 and 12.3 life years lost; resulting in 7.3 years of 

excess life years lost.  

 

Contribution by causes of death 

The excess in life years lost for men with mental disorders was accounted for by alcohol misuse 

(2.8 years, 27.8%), other causes (1.9 years, 18.3%), accidents (1.7 years, 16.9%), and suicide (1.7 

years, 16.2%) (Table 2). Also, respiratory diseases (0.8 years, 8.3%) and heart diseases (0.5 years, 

5.0%) accounted for the major shares of excess life years lost. Men without mental disorders were 

losing more life years to cancers than those with mental disorders (0.2 years, 2.1%) and additional 

analysis revealed that men with mental disorders to a larger extent had died ahead of those ages 

where cancer rates peaked (table not shown). Among women, other causes (1.4 years, 19.4%), 

respiratory diseases (1.2 years, 16.9%), and alcohol misuses (1.1 years, 15.3%) were responsible for 
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the major shares of excess life years lost while heart diseases and suicide each accounted for 0.9 

years (11.9%). 

 

Change over calendar time  

The number of life years lost between ages 15-94 decreased from 27.8 in 1995-1999 to 24.5 in 

2010-2014 for men with mental disorders. Men without mental disorders experienced a decline 

from 17.7 to 14.4 life years lost. The excess, or difference, in life years lost for the two groups were 

of similar magnitude over calendar time, i.e. 3.2 and 3.3 years respectively. The same was observed 

for women where a decrease from 20.4 to 18.3 was noted for those with mental disorder while life 

years lost declined from 13.1 to 11.1 years for those without mental disorders.  

 

Figure 2 illustrate the distribution of life years lost by causes of death. Cancers accounted for an 

increasing share of life years lost; it rose for men with mental disorders from 4.8 (17.2%) to 5.2 

(21.2%) and among women from 4.5 (22.2%) to 4.8 (26.4%). For heart diseases, improvements 

over time were noted for both groups, albeit more pronounced among people without mental 

disorders. The number of life years lost due to respiratory diseases increased from 1.0 (11.1%) to 

1.3 (13.7%) year for women with mental disorders over time. A decline in life years lost due to 

suicide from 2.3 (8.4%) to 1.6 (6.5%) was observed for men and from 1.2 (6.1%) to 0.7 (3.9%) for 

women with mental disorders between 1995-1999 and 2010-2014 while only a marginal difference 

was noted for people without mental disorders. Life years lost to accidents decreased from 2.8 

(10.0%) to 1.7 (6.8%) for men and 1.4 (7.0%) to 0.7 (4.0%) for women.  

 

In Figure 3, where ‘zero’ indicated no excess life years lost, the negative numbers revealed that men 

with mental disorders experienced fewer life years lost due to cancers (-0.5) than those without 
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mental disorders during 1995-1999. This figure rose to 0.1 in 2010-2014. Women also experienced 

an increase in excess life years lost due to cancers over time; from 0.2 to 0.6 years when comparing 

changes from 1995-1999 to 2010-2014. Similarly, increases in excess life years lost were observed 

for heart diseases (men: 1.2; women 0.3) and respiratory diseases (men: 0.3; women: 0.2). 

Seemingly, no changes were achieved for digestive disorders (men: -0.1; women: 0.0) and alcohol 

misuse (men: 0.1; women: 0.0); the latter accounted for 2.5 excess life years lost among men with 

mental disorders over the examined period. A decrease in excess life years lost by external causes 

of death, such as suicide (men: -0.7; women: -0.5) and accidents (men: -0.9; women: -0.5), was 

noted. Still, the absolute difference remained at a relatively high level, particularly for men where 

suicide and accidents each accounted for 1.4 and 1.3 life years lost, respectively, in 2010-2014. See 

eTable in the Online-Only Supplements for additional information. 

 

Discussion 

 

This is, to our knowledge, the first nationwide study to quantify which causes of death contributed 

to the excess in life years lost among people with mental disorders when compared to those without 

mental disorders. We find that the excess life years lost among people with mental disorders was 

predominantly related to respiratory diseases (for women), alcohol misuse, suicide and accidents 

(for men). Overall, the excess life years lost changed little over time for people with mental 

disorders. However,  death related to medical diseases and conditions became more significant over 

time. 

 

Causes of death 
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Cancers, heart diseases, and also respiratory diseases accounted for the major shares of life years 

lost among people with mental disorders. Heart diseases might partly be explained through links to 

mental disorders, e.g. between myocardial infarction and depression.35 Deaths due to respiratory 

diseases, including COPD, accounted for 1.2 out of 7.3 (17%) of the excess life years lost among 

women with mental disorders. Smoking is frequent among people with mental disorders and might 

possibly affect women more adversely.36,37 Other unhealthy life-style habits are prevalent among 

people with mental disorders and might explain the large impact by cancers and digestive 

disorders.38,39 In addition, studies suggest that physical disorders might be detected later and given 

less than optimal treatment among patients with mental disorders when compared to those 

without.40,41 

 

As shown previously, an excess number of life years lost was related to suicides, accidents, and 

alcohol misuse,.1,42,43 Alcohol misuse accounts for a large share of excess life years lost. Substance 

misuse is a frequent comorbid disorder among people with mental disorders.44,45 The excess life 

years lost related to accidents might to some extent be related to misuse disorders.39 

 

Change over calendar time 

Although a decrease in life years lost was observed among people with mental disorders, a similar 

reduction was observed for those without mental disorders. 

 

Fewer life years were lost due to cancers among men with mental disorders than those without 

although an increase was noted over time. Men with mental disorders experienced more life years 

lost due to causes of death that were prevalent during younger ages, such as accidents and suicides, 

and were, thus, not exposed to the risk of developing cancers at more mature ages; i.e. competing 
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risks. The same phenomenon applies to heart diseases, which also have a relatively late onset. The 

increasing percentage over time of life years lost due to cancers, heart diseases and respiratory 

diseases could indicate that people with mental disorders now to a larger extent are living longer 

and, consequently, are exposed to risks of dying by diseases with a later onset. 

 

As seen from the findings of this study, people with mental disorders experienced fewer life years 

lost to suicide over the examined period (men: -0.7 years, women: -0.5 years) while the number of 

life years lost for those without mental disorders didn’t change (men: -0.1 years, women: 0 years). 

The overall suicide rate has declined in Denmark46 and our findings indicate that this is chiefly 

attributable to a decline among people with mental disorders. Means restrictions are likely to have 

had an impact on the suicide rate of people with mental disorders who might be more impulsive or 

have preference for specific methods.47,48 Furthermore, medical treatment and psychosocial therapy 

for people at risk of suicide might be beneficial.49-51 

 

 

Strengths and limitations 

 

Nationwide register data were collected on a uniform basis for the entire study population without 

loss to follow-up. By including historical and complete data on psychiatric hospital contacts dating 

back to 1969, we were able to identify a comprehensive share of the population with mental 

disorders; thus, minimizing any selection bias. The long follow-up period improved the consistency 

in the findings. Furthermore, the Danish registration of causes of death has been evaluated to be 

reliable.27 The current study presented an average life expectancy and life years lost based on the 

age at diagnosis. Furthermore, life years lost is an easily conveyable measure allowing for 
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presentation of complex scenarios, e.g. with the purpose of informing healthcare staff and 

policymakers. 

 

Limitations should be acknowledged. Psychiatric diagnosis during hospital contact served as a 

proxy for severe mental disorders; while it is reasonable to assume that the most severe cases of 

mental disorders will be seen at hospital, less severe cases might be missed. Also, it is possible that 

we did not capture first onset of all persons with mental disorders, leading to conservative 

estimates. Lastly, we applied a restrictive approach for identifying deaths due to alcohol misuse, 

thus, possibly underestimating its impact. People with mental disorders constitute a heterogeneous 

group, hence limiting the interpretation of findings; future studies addressing specific mental 

disorders are encouraged. 

 

Clinical implications 

The findings underline the importance of attention towards risks of suicide and accidents among 

patients with mental disorders. It has been suggested that people with severe mental disorders are 

underserved with respect to certain medical procedures, such as cardiovascular diseases.3,16 This has 

led to calls for better physical exams during hospital contact for mental disorders.52 However, 

people with mental disorder spend only a fragment of their life in hospitals and, consequently, 

detection and treatment of physical disorders should not be limited to these periods; follow-up visits 

with GP could prove to have an important role through routine screening.  

 

Improving healthy habits, in terms of nutrition and exercise, are promising measures, which only to 

some extent have been explored.53,54 Also, effective interventions aimed at substance misuse seem 

indicated. 
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Conclusion 

 

Excess mortality among people with mental disorders was quantified using innovative demographic 

measures. Alcohol misuse, suicide and accidents accounted for most of the excess life years lost 

among people with mental disorders, followed by heart diseases and respiratory diseases. Overall, 

the excess life years lost among people with mental disorders did not improve over the studied 

period. However, cause-specific analysis revealed a shift in which causes of death were responsible 

for excess life years lost; people with mental disorders experienced an increasing number of excess 

life years lost by cancers, heart diseases, and respiratory diseases while decreasing numbers were 

noted for suicide and accidents over recent years.  
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Key points: 

QUESTION: What causes of death account for excess life years lost among people with mental 

disorders and are there changes over time?  

FINDING: This nationwide cohort study finds that suicide, accidents, and alcohol misuse continue 

to account for the major share of excess life years lost. While the overall trend showed little 

improvement over time, less life years lost were noted for suicide and accidents while more life 

years lost were noted for heart diseases, respiratory diseases, and cancers. 

MEANING: A shift from external causes to deaths related to medical diseases and conditions has 

occurred; suggesting that more attention towards physical conditions of people with mental 

disorders is needed. 

 

 

  



16 
 

 

References 

 

1. Laursen TM, Munk-Olsen T, Nordentoft M, Mortensen PB. Increased mortality among patients 
admitted with major psychiatric disorders: a register-based study comparing mortality in unipolar 
depressive disorder, bipolar affective disorder, schizoaffective disorder, and schizophrenia. J Clin 
Psychiatry. 2007;68(6):899-907. 

2. Liu NH, Daumit GL, Dua T, et al. Excess mortality in persons with severe mental disorders: a 
multilevel intervention framework and priorities for clinical practice, policy and research agendas. 
World Psychiatry. 2017;16(1):30-40. 

3. WHO. Mental Health Action Plan. Geneva WHO 2013 2013. 
4. Qin P, Nordentoft M. Suicide risk in relation to psychiatric hospitalization: evidence based on 

longitudinal registers. Arch Gen Psychiatry. 2005;62(4):427-432. 
5. Joukamaa M, Heliovaara M, Knekt P, Aromaa A, Raitasalo R, Lehtinen V. Mental disorders and 

cause-specific mortality. Br J Psychiatry. 2001;179:498-502. 
6. Kisely S, Sadek J, MacKenzie A, Lawrence D, Campbell LA. Excess cancer mortality in psychiatric 

patients. Can J Psychiatry. 2008;53(11):753-761. 
7. Nordentoft M, Wahlbeck K, Hallgren J, et al. Excess mortality, causes of death and life expectancy in 

270,770 patients with recent onset of mental disorders in Denmark, Finland and Sweden. PLoS One. 
2013;8(1):e55176. 

8. Lawrence D, Hancock KJ, Kisely S. The gap in life expectancy from preventable physical illness in 
psychiatric patients in Western Australia: retrospective analysis of population based registers. BMJ. 
2013;346:f2539. 

9. Wahlbeck K, Westman J, Nordentoft M, Gissler M, Laursen TM. Outcomes of Nordic mental health 
systems: life expectancy of patients with mental disorders. Br J Psychiatry. 2011. 

10. Nielsen RE, Uggerby AS, Jensen SO, McGrath JJ. Increasing mortality gap for patients diagnosed 
with schizophrenia over the last three decades-a Danish nationwide study from 1980 to 2010. 
Schizophr Res. 2013;146(1-3):22-27. 

11. Saha S, Chant D, McGrath J. A systematic review of mortality in schizophrenia: is the differential 
mortality gap worsening over time? Arch Gen Psychiatry. 2007;64(10):1123-1131. 

12. Druss BG, Zhao L, Von Esenwein S, Morrato EH, Marcus SC. Understanding excess mortality in 
persons with mental illness: 17-year follow up of a nationally representative US survey. Med Care. 
2011;49(6):599-604. 

13. Kisely S, Smith M, Lawrence D, Maaten S. Mortality in individuals who have had psychiatric 
treatment: population-based study in Nova Scotia. Br J Psychiatry. 2005;187:552-558. 

14. Lawrence D, Jablensky AV, Holman CD, Pinder TJ. Mortality in Western Australian psychiatric 
patients. Soc Psychiatry Psychiatr Epidemiol. 2000;35(8):341-347. 

15. Hoang U, Stewart R, Goldacre MJ. Mortality after hospital discharge for people with schizophrenia 
or bipolar disorder: retrospective study of linked English hospital episode statistics, 1999-2006. 
BMJ. 2011;343:d5422. 

16. Laursen TM, Nordentoft M. Heart disease treatment and mortality in schizophrenia and bipolar 
disorder - changes in the Danish population between 1994 and 2006. J Psychiatr Res. 
2011;45(1):29-35. 

17. Chang C-K, Hayes RD, Perera G, et al. Life expectancy at birth for people with serious mental illness 
and other major disorders from a secondary mental health care case register in London. PLoS One. 
2011;6(5):e19590. 



17 
 

18. Kessing LV, Vradi E, Andersen PK. Life expectancy in bipolar disorder. Bipolar Disord. 
2015;17(5):543-548. 

19. Kessing LV, Vradi E, McIntyre RS, Andersen PK. Causes of decreased life expectancy over the life 
span in bipolar disorder. J Affect Disord. 2015;180:142-147. 

20. Andersen PK. Life years lost among patients with a given disease. Stat Med. 2017. 
21. Andersen PK, Canudas-Romo V, Keiding N. Cause-specific measures of life years lost. Demographic 

Research. 2013;29(41):1127-1152. 
22. Canudas-Romo V, Garcia-Guerrero VM, Echarri-Canovas CJ. The stagnation of the Mexican male life 

expectancy in the first decade of the 21st century: the impact of homicides and diabetes mellitus. J 
Epidemiol Community Health. 2015;69(1):28-34. 

23. Preston SH, Heuveline P, Guillot M. Demography: Measuring and modeling population processes. 
Oxford, UK: Wiley-Blackwell; 2000. 

24. Erlangsen A, Fedyzyn I. Danish nationwide registers for public health and health-related research. 
Scand J Public Health. 2015. 

25. Pedersen CB. The Danish Civil Registration System. Scand J Public Health Suppl. 2011;39(7):22-25. 
26. Mors O, Perto GP, Mortensen PB. The Danish Psychiatric Central Research Register. Scand J Public 

Health Suppl. 2011;39(7):54-57. 
27. Helweg-Larsen K. The Danish Register of Causes of Death. Scand J Public Health Suppl. 

2011;39(7):26-29. 
28. International Statistical Classification of Diseases and Related Health Problems. 8th revision ed. 

Geneva: World Health Organisation; 1965. 
29. International Statistical Classification of Diseases and Related Health Problems. 2007; 10th 

revision:http://apps.who.int/classifications/apps/icd/icd10online/. 
30. HISB8: Life table by gender, age and mortality measures [HISB8: Dødelighedstavle efter køn, alder 

og dødelighedstavle]. 2017; http://www.statistikbanken.dk/statbank5a/default.asp?w=1600. 
Accessed March 21, 2017, 2017. 

31. Vaupel JW, Romo VC. Decomposing change in life expectancy: A bouquet of formulas in honor of 
Nathan Keyfitz’s 90th birthday. Demography. 2003;40(2):201-216. 

32. Canudas-Romo V. Decomposition methods in demography. Amsterdam, The Netherlands: 
Rosenberg Publishers; 2003. 

33. SAS system for SunOP [computer program]. Version 9.4. Cary: SAS Institute Inc.; 2003. 
34. R: A language and environment for statistical computing [computer program]. Vienna, Austria.: R 

Foundation for Statistical Computing; 2016. 
35. Carney RM, Freedland KE, Miller GE, Jaffe AS. Depression as a risk factor for cardiac mortality and 

morbidity: A review of potential mechanisms. J Psychosom Res. 2002;53(4):897-902. 
36. Jha  P, Ramasundarahettige  C, Landsman  V, et al. 21st-century hazards of smoking and benefits of 

cessation in the United States. N Engl J Med. 2013;368(4):341-350. 
37. Lawrence D, Mitrou F, Zubrick SR. Smoking and mental illness: results from population surveys in 

Australia and the United States. BMC Public Health. 2009;9(1):285. 
38. Danaei G, Vander Hoorn S, Lopez AD, Murray CJL, Ezzati M. Causes of cancer in the world: 

comparative risk assessment of nine behavioural and environmental risk factors. The Lancet. 
2005;366(9499):1784-1793. 

39. Scott D, Happell B. The high prevalence of poor physical health and unhealthy lifestyle behaviours 
in individuals with severe mental illness. Issues Ment Health Nurs. 2011;32(9):589-597. 

40. Kisely S, Crowe E, Lawrence D. Cancer-related mortality in people with mental illness. JAMA 
Psychiatry. 2013;70(2):209-217. 

41. Suppli NP, Johansen C, Kessing LV, et al. Survival after early-stage breast cancer of women 
previously treated for depression: a nationwide Danish cohort study. J Clin Oncol. 2017;35(3):334-
342. 

http://apps.who.int/classifications/apps/icd/icd10online/
http://www.statistikbanken.dk/statbank5a/default.asp?w=1600


18 
 

42. Nordentoft M, Mortensen PB, Pedersen CB. Absolute risk of suicide after first hospital contact in 
mental disorder. Arch Gen Psychiatry. 2011;68(10):1058-1064. 

43. Qin P, Nordentoft M. Suicide risk in relation to psychiatric hospitalization. Arch Gen Psychiatry. 
2005;62:427-432. 

44. Swendsen J, Conway KP, Degenhardt L, et al. Mental disorders as risk factors for substance use, 
abuse and dependence: results from the 10-year follow-up of the national comorbidity survey. 
Addiction. 2010;105(6):1117-1128. 

45. Laursen TM, Nordentoft M, Mortensen PB. Excess early mortality in schizophrenia. Annu Rev Clin 
Psychol. 2014;10:425-448. 

46. Titelman D, Oscarsson H, Wahlbeck K, et al. Suicide mortality trends in the Nordic countries 1980-
2009. Nord J Psychiatry. 2013. 

47. Huisman A, van Houwelingen CAJ, Kerkhof AJFM. Psychopathology and suicide method in mental 
health care. J Affect Disord. 2010;121(1–2):94-99. 

48. Mann JJ, Waternaux C, Haas GL, Malone KM. Toward a clinical model of suicidal bahavior in 
psychiatric patients. Am J Psychiatry. 1999;156:181-186. 

49. Erlangsen A, Lind B, Stuart EA, et al. Short and long term effects of psychosocial therapy provided 
to persons after suicide attempt: a register-based, nationwide multicentre study using propensity 
score matching. Lancet Psychiatry. 2014;2:47-58. 

50. Hawton K, Witt KG, Taylor Salisbury TL, et al. Psychosocial interventions for self-harm in adults. 
Cochrane Database Syst Rev. 2016(5):Cd012189. 

51. Hawton K, Witt KG, Taylor Salisbury TL, et al. Pharmacological interventions for self-harm in adults. 
Cochrane Database Syst Rev. 2015(7):CD011777. 

52. Briskman I, Bar G, Boaz M, Shargorodsky M. Impact of co-morbid mental illness on the diagnosis 
and management of patients hospitalized for medical conditions in a general hospital. Int J 
Psychiatry Med. 2012;43(4):339-348. 

53. Caemmerer J, Correll CU, Maayan L. Acute and maintenance effects of non-pharmacologic 
interventions for antipsychotic associated weight gain and metabolic abnormalities: a meta-analytic 
comparison of randomized controlled trials. Schizophr Res. 2012;140(1-3):159-168. 

54. Scheewe TW, Takken T, Kahn RS, Cahn W, Backx FJ. Effects of exercise therapy on cardiorespiratory 
fitness in patients with schizophrenia. Med Sci Sports Exerc. 2012;44(10):1834-1842. 

 



 
 

Table 1. Number of deaths and rates by cause of death among persons aged 15-94 years with and without mental disorders in Denmark, 
1995-2014. 
 
 

    Mental disorders      Without mental disorders       

  

Cause of death n (%) 
Rate per 

1,000 
person-
years*   

n (%) 
Rate per 

1,000 
person-
years*   

Mortality  
Rate Ratio  
[95% CI] 

MEN        

 Infectious diseases   889 (1.4%)  0.4   5,134 (1.1%)  0.1  3.1 [2.9 - 3.3] 

 Neoplasms   11,780 (19.0%)  5.1   143,433 (30.0%)  3.4  1.5 [1.4 - 1.5] 

 Diabetes   1,679 (2.7%)  0.7   11,671 (2.4%)  0.3  2.5 [2.4 - 2.7] 

 Heart diseases  14,957 (24.2%)  7.2   162,090 (34.0%)  3.9  1.9 [1.8 - 1.9] 

 Respiratory diseases   5,924 (9.6%)  2.8   45,327 (9.5%)  1.1  2.6 [2.5 - 2.7] 

 Digestive diseases  2,172 (3.5%)  0.9   14,313 (3.0%)  0.3  2.7 [2.6 - 2.8] 

 Alcohol misuse   6,904 (11.2%)  2.5   12,243 (2.6%)  0.3  8.3 [8.1 - 8.5] 

 Suicide   3,809 (6.2%)  1.6   6,023 (1.3%)  0.1  10.7 [10.4 - 11] 

 Accidents   4,597 (7.4%)  2.0   16,297 (3.4%)  0.4  5.0 [4.9 - 5.2] 

 Other causes of 
death  

 9,144 (14.8%)  4.0   60,876 (12.8%)  1.5  2.7 [2.7 - 2.8] 

 Total  61,855 (100.0%)  27.1  477,407 (100.0%)  11.4  2.4 [2.4 - 2.4] 
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WOMEN          

 Infectious diseases   993 (1.4%)  0.3   5,494 (1.2%)  0.1  2.2 [2 - 2.3] 

 Neoplasms   14,988 (20.7%)  4.2   132,379 (28.7%)  3.2  1.3 [1.3 - 1.4] 

 Diabetes   1,602 (2.2%)  0.5   9,559 (2.1%)  0.2  2.0 [1.9 - 2.1] 

 Heart diseases  21,930 (30.3%)  6.7   166,852 (36.2%)  4.0  1.7 [1.7 - 1.7] 

 Respiratory diseases   9,471 (13.1%)  2.7   46,108 (10.0%)  1.1  2.5 [2.4 - 2.5] 

 Digestive diseases  3,004 (4.2%)  0.9   18,159 (3.9%)  0.4  2.0 [2 - 2.1] 

 Alcohol misuse   3,114 (4.3%)  0.8   3,947 (0.9%)  0.1  8.9 [8.6 - 9.2] 

 Suicide   2,279 (3.2%)  0.7   1,538 (0.3%)  0.0  18.7 [17.9 - 19.5] 

 Accidents   3,318 (4.6%)  1.0   12,741 (2.8%)  0.3  3.3 [3.2 - 3.5] 

 Other causes of 
death  

 11,596 (16.0%)  3.4   63,824 (13.9%)  1.5  2.2 [2.2 - 2.3] 

  Total  72,295 (100.0%)  21.2   460,601 (100.0%)  11.0   1.9 [1.9 - 1.9] 

* Age and period standardized rate per 1,000 person-years. 
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Table 2. Excess life years lost by cause of death between persons with and without mental disorders 
in Denmark, 1995-2014. 
  

 Life years lost Excess life 
years lost 

  
Mental 

disorders 
(A) 

No mental 
disorders 

(B) 
(A-B) 

MEN    

Infectious diseases 0.38 0.17 0.21 

Neoplasm 5.04 5.25 -0.21 

Diabetes  0.72 0.41 0.31 

Heart diseases 5.68 5.17 0.51 

Respiratory diseases 2.27 1.42 0.85 

Digestive diseases 0.94 0.47 0.46 

Alcohol misuse 3.35 0.51 2.84 

Suicide 1.87 0.22 1.65 

Accidents 2.22 0.51 1.71 

Other causes 3.89 2.02 1.87 

Total 26.35 16.15 10.20 

 
   

WOMEN    

Infectious diseases 0.26 0.13 0.12 

Neoplasm 4.75 4.38 0.37 

Diabetes  0.44 0.26 0.18 

Heart diseases 4.61 3.73 0.87 

Respiratory diseases 2.46 1.22 1.24 

Digestive diseases 0.81 0.46 0.36 

Alcohol misuse 1.28 0.16 1.12 

Suicide 0.93 0.05 0.87 

Accidents 1.07 0.30 0.78 

Other causes 3.03 1.61 1.42 

Total 19.64 12.30 7.34 
Note: Excess life years lost denotes the difference in life years lost between those with mental disorders and 
those without. Differences with positive (negative) values indicate that persons with mental disorders have 
lost more (fewer) life years than persons without mental disorders. 
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