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E xtensive research has shown increased mortality 
among patients with mental disorders, especially 
in those affected by severe mental illness (SMI) 

(1, 2), which typically includes schizophrenia and uni-/
bipolar depression (2–4, e1).

In a recent meta-analysis, Walker and colleagues (5) 
revealed that mortality in mentally ill patients is more 
than twice as high as in the general population, with 
two third of the deaths being due to natural causes. In 
total, an estimated 8 million deaths worldwide (14.3%) 
are due to mental disorders every year and the reduc-
tion in life span is estimated at 10 years (median) (5). 
Some authors have described even greater shortening 
of life, between 13 and 30 years (6, 7). In Germany, the 
number of seriously mentally ill adults is estimated at 
1–2% of the population, i.e., up to 1 million affected 
individuals (8). The global burden of mental disorders 
is a serious public health problem (9, 10). Alongside 
unnatural causes of death such as accidents and 
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 disorders. This study is the first to explore in a large German sample the prevalence, mortality, and medical comorbidity in pa-
tients with severe mental illness (SMI). The patients were affected by borderline personality disorder (BPD), psychotic disorders, 
bipolar disorder, or severe unipolar depression.

Methods: Our database consists of billing data from all adults with statutory health insurance in Germany. Twelve-month 
 administrative SMI prevalence and medical comorbidity were estimated using cross-sectional data from 2016 (age ≥ 18; 
N = 59 561 310). Two-year mortality was established longitudinally in a randomly selected subset of the billing data (most recent 
mortality information available for 2012 to 2014; 2012: n = 15 590 107).

Results: Severe unipolar depression had the highest prevalence (2.01%), followed by psychotic disorders (1.25%), BPD 
(0.34%), and bipolar disorder (0.29%). While the prevalence of malignant neoplasms showed moderate deviations from 
 reference values [severe unipolar depression: OR = 1.30 (95% CI = 1.29; 1.31), BPD: OR = 1.11 (1.09; 1.14), psychotic dis-
orders: OR = 0.90 (0.89; 0.90), bipolar disorder: OR = 1.07 (1.06; 1.09)], other disease groups (infectious, endocrine/nutritional/
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Conclusion: Mortality is substantially elevated in all SMI patients. The results underline the need to remove barriers to adequate 
general medical care, both on the patient and the provider side, to reduce excess mortality.
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habil. Frank Jacobi  suicide, the increased number of premature deaths is 

largely attributable to physical illness such as cardio -
vascular disease and endocrine and metabolic dis-
orders (3, e1). Cardiovascular disease is the leading 
cause of death in the general German population (11).

Research on mortality and medical morbidity in 
SMI usually focuses on schizophrenia, bipolar dis-
order, and severe depression. Borderline personality 
disorder (BPD) is also a clinically severe mental illness 
but has rarely been studied with regard to mortality and 
medical morbidity.

To extend the research findings to BPD, we con-
ducted the first population-based registry study using 
adult data from all statutory health insurance funds in 
Germany, representing a very large collective (age 
≥ 18; N = 59 561 310). Previously, no such study 
could be conducted in Germany, a country with some 
of the strictest data protection regulations in the world 
(12), and until recently no national claims data 
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composed of persons insured by all statutory health in-
surance funds were available for such analyses. Since 
BPD has not been included in this context before, in 
Germany or elsewhere, the present study makes a 
unique contribution to the understanding of comor-
bidity and mortality in SMI.

We set out to quantify:
●  Medical comorbidity and risk factors in SMIs, 

 including BPD.
● (Increased) mortality in SMI patients and 

 estimated reduction in life span. 
Additionally, 12-month SMI prevalences in 

 Germany were determined. 

Methods
Datasets and study types
The database consists of billing data (§ 295 German 
Social Code V) from all adults with statutory health in-
surance who had contact with general or specialist 
physicians or psychotherapists accredited to invoice the 
German regional associations of statutory health in -
surance physicians (ASHIP) (13). 

Twelve-month prevalence and medical comorbidity 
of SMI patients were examined cross-sectionally using 
the latest available billing data (2016: age ≥ 18 years; 
N = 59 561 310). Patients who had no contact with the 

health system in 2016 were not included in the 
 analyses. 

The dataset from 2016 lacks information on mor-
tality. Using the most recent data available, 2-year 
mortality was calculated longitudinally for the years 
2013 and 2014 for patients with and without a SMI 
diagnosis in 2012 (2012: n = 15 590 107). 

Diagnostic assessment
Psychiatric diagnoses were operationalized using rou-
tine diagnoses (coded according to ICD-10) assigned 
by medical service providers to the (same) patient. 
Based on previous research (14) and relevance for 
 psychiatric health care (e2), we included BPD 
(F60.3x), psychotic disorders (schizophrenia, schizo -
typal and delusional disorders, F2x), bipolar affective 
disorder (F31.x, including manic episode, F30.x), and 
severe unipolar depression (F32.2/33.2, F32.3/F33.3; 
eMethods).

Based on clinical and theoretical considerations, a 
selected range of general medical conditions were 
specified according to ICD-10 code and relevant risk 
factors of mortality and included in comorbidity 
 analyses (eTable 1).

Ethical standards
The local ethics committee of the Faculty of Medicine, 
RWTH Aachen University, raised no ethical or profes-
sional objections to the research project.

Statistical analyses
We present 12-month administrative prevalences for 
the year 2016. Odds ratios (OR) of the medical condi-
tions and risk factors (adjusted for age group [18–24, 
25–34, 35–44, 45–54, 55–59, 60–64, 65–69, 70–74, 
75–79, 80–84, 85–89, 90–94, 95+] and sex, inclusive 
interaction) were calculated by means of multiple logis-
tic regression and separated for six subgroups (three 
age groups [18–39, 40–64, 65+] × sex).

In order to evaluate whether significant ORs were 
also substantial in terms of effect size, we selected the 
established cut-offs originally proposed by Chinn 
(15): OR >1.436 and OR <0.696. Base rates of all 
medical diagnoses are provided to enhance interpre-
tation of ORs (eTable 1).

Mortality rates for 2013 to 2014 were calculated as 
a raw percentage for patients with and without a diag-
nosis of SMI in 2012. OR were calculated according 
to the Mantel–Haenszel (OR-MH) method to account 
for variation in OR across age and sex groups (16). 
The OR indicate increased mortality of patients with a 
specific SMI compared with patients without that 
SMI. Due to the low prevalence of mortality rates, the 
OR resemble relative risks (RR).

Loss of life years was estimated using statistical 
life tables for the general German population in 
2014 (eMethods) (17). The difference in life expect-
ancy between the total population and a particular 
SMI population was taken as proxy for lost life 
years.

The Clinical Perspective
 In Germany, people with severe mental illness (SMI), compared with the general 
population, suffer more frequently from numerous medical comorbidities and show a 
greatly increased risk of death.  Approximately 75% of the excess mortality is due to 
natural causes resulting from physical diseases. The following medical comorbid-
ities must receive special attention in psychiatric healthcare: cardiovascular disease, 
respiratory disease, metabolic-endocrine disease (particularly diabetes mellitus type 
2), infections, and selected oncological diseases.

According to scientific research (40), the risk factors for medical diseases in SMI 
patients are essentially lifestyle-related (e.g., smoking, overweight, lack of exercise). 
Comorbid substance-related disorders must also be taken into account. Studies 
from industrialized countries suggest that healthcare system-related factors con-
tribute significantly to excess mortality in SMI patients. 

On average, people with SMI receive less qualified medical care than the general 
population. In order to improve medical health in SMI patients, close integration of 
psychiatric/psychotherapeutic and general healthcare must be pursued.  In the 
 individual treatment setting, behavioral characteristics of psychiatric disease (e.g., 
anhedonia, emotional instability) have to be considered, as they can have a 
 considerable impact on the diagnostic and therapeutic management of medical 
 disorders.

To avoid excess mortality, close attention should be paid to the known, readily 
detectable cardiovascular diseases, e.g., overweight, hypertension, and diabetes 
mellitus. The adverse effect profiles of psychopharmaceuticals (including interac-
tions with other medications) may influence the indications and thus require special 
consideration, if necessary in consultation with an experienced psychiatrist. For 
 patients who do not take sufficient advantage of the healthcare services available to 
them, attempts should be made to mobilize appropriate support (intensified medical 
guidance).
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Results
Twelve-month prevalence
Severe unipolar depression had the highest 12-month 
prevalence (2.009%; n = 1 196 710), followed by 
 psychotic disorders (1.245%; n = 741 528), BPD 
(0.341%; n = 203 378), and bipolar disorder (0.288%; 
n = 171 494; Table 1). BPD prevalence dropped with 
age, while other SMIs showed a rise after the age of 40 
years and then remained relatively stable. Prevalence 
was higher in women than in men.

Medical comorbidity
The greatest effects (eTable 1) were found for relevant 
risk factors, external causes of morbidity/mortality 

(e.g., intentional self-harm, substance use disorders), 
and neurodegenerative diseases. While malignant neo-
plasms were particularly prevalent in severe unipolar 
depression, other disease groups (infectious/parasitic, 
endocrine/nutritional/metabolic, circulatory, and respir-
atory diseases) were substantially elevated in all SMIs, 
especially in BPD.

There were no substantial decreases in comorbid-
ities or risk factors (OR <0.696), but a significant 
 effect was found for psychotic disorders with regard 
to malignant neoplasms (OR = 0.90; eTable1).

Mortality and life years lost
In total, 288 503 patients from the 2012 sample died in 

TABLE 1 

Administrative prevalences (2016) of borderline personality disorder, psychotic disorders, bipolar disorder, and severe 
unipolar depression by age and sex*1

*1 Data from statutory health insurance funds; N = 59 561 310; mean age = 51.25 years (SD = 19.38); % female = 55.40; ICD-10 diagnoses included: F60.3x, F2x, 
F30.x/31.x, F32.2/F33.2/F32.3/F33.3; no confidence intervals shown because sample represents whole population. 

*2 The decrease in borderline personality disorder (BPD) prevalence with increasing age corresponds to the finding that affective (e.g., anxiety, depression, anger) 
and interpersonal characteristics (indicating abandonment and dependence) of BPD are most common and most stable. Impulsive symptoms (e.g., suicide at-
tempts, self-injury), i.e., acute conditions requiring immediate intervention, are the least consistent and stable (e6). This could lead to low rates of recognition by 
the medical system in elderly patients.

12-month prevalence (total) %

(n)

Women %

Men %

18–39 years

40–59 years

60–79 years

80+ years

Mean age (SD)

Borderline personality 
disorder*2

0.341

(203 378)

0.448

0.210

0.626

0.331

0.094

0.077

38.93 (15.05)

Psychotic 
 disorders

1.245

(741 528)

1.270

1.215

0.791

1.439

1.392

1.723

56.08 (17.98)

Bipolar 
 disorder

0.288

(171 494)

0.319

0.249

0.174

0.349

0.349

0.284

55.43 (16.92)

Severe unipolar 
 depression

2.009

(1 196 710)

2.383

1.550

1.070

2.522

2.376

2.366

56.27 (16.85)

TABLE 2

Increased 2-year mortality rates in men and women with and without borderline personality disorder, psychotic disorders, 
bipolar disorder, and severe unipolar depression*1

*1 Data from statutory health insurance funds; subsample (N = 15 590 107) with information on mortality (deaths in this subsample, 2013 to 2014: n = 288 503); 
ICD-10 diagnoses included: F60.3x, F2x, F30.x/F31.x, F32.2/F33.2/F32.3/F33.3

*2 Odds ratios (ORs) with 95% confidence intervals according to the Mantel–Haenszel method; adjusted for age group and gender; reference groups: respective 
 diagnosis not present

*3 The stratum-specific OR varied significantly (Breslow–Day test; for details see eTable 2): 1.29 to 7.08 (borderline personality disorder), 0.98 to 11.22 (psychotic 
disorders), 0.68 to 6.13 (bipolar disorder), 1.04 to 4.48 (severe unipolar depression)

Increased 2-year mortality 
rate (total)

Men

Women

Borderline personality 
disorder

OR*2

2.30*3

2.40

2.21

(95% CI)*2

(2.08; 2.54)

(1.93; 2.54)

(2.08; 2.77)

Psychotic  
disorders

OR

2.38*3

2.66

2.24

(95% CI)*2

(2.32; 2.44)

(2.56; 2.76)

(2.17; 2.31)

Bipolar  
disorder

OR

1.52*3

1.59

1.47

(95% CI)*2

(1.42; 1.62)

(1.44; 1.76)

(1.34; 1.60)

Severe unipolar  
depression

OR

1.40*3

1.48

1.33

(95% CI)*2

(1.37; 1.44)

(1.42; 1.54)

(1.33; 1.41)
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2013 or 2014. Across age and sex, BPD was associated 

with a 2.30-fold (95% CI [2.08; 2.54])d increase in mor-

tality rate within this two-year period compared with 

patients without BPD. Two-year mortality rates for psy-

chotic disorders, bipolar disorder, and severe unipolar 

depression were increased by factors of 2.38 (2.32; f

2.44), 1.52 (1.42; 1.62), and 1.40 (1.37; 1.44), respec -

tively (Table 2, eTable 2).
Figure 1 shows the relative risk of death over the 

whole life span between SMI patients and patients 

without the given SMI (ratio). The elevation in mortal-

ity among SMI patients was greatest at young aget

(particularly in psychotic disorders: 11-fold), where

the annual risk of death is low (<0.1% in the general 

population). In old age (e.g., 85 years), where the gen-

eral annual risk is high (around 16%), BPD, psychotic k

disorders, bipolar disorder, and severe unipolar 

depression still showed statistically significantly 

elevated mortality rates (RR = 1.78 (95% CI = 1.34; 

2.36), 1.66 (1.57; 1.75), 1.25 (1.04; 1.49), 1.21 (1.14; 

1.29); eFigure 1) (18).

The estimated loss of life years for SMI patients

was greatest in psychotic disorders (ranging from 8.2

years [age 50] to 11.5 years [age 20]), followed by 

BPD (5.7 years [age 50] to 7.1 years [age 20]); higher 

in younger than in older patients; and more pro-

nounced in men than in women (Figure 2, eTable 3).

Discussion
The present study focused on excess mortality and 

medical comorbidity in people with severe mental

 illness (SMI), a highly relevant topic with regard to so-

ciopolitical equity and health care participation (19). 

Analyses of SMI comorbidity revealed many clinically 

significant associations contributing to excess mortality 

due to natural causes.

Besides HIV and hepatitis, elevated medical co-

morbidities included obesity, diabetes, cardiac and 

cerebrovascular disease, chronic obstructive pulmo -

nary disease, pneumonia, and some cancers.

 Furthermore, the risk of death was markedly elevated 

in SMI—including BPD—and associated with a sub-

stantial loss of life years.

Although the risk of suicide is highly elevated in 

SMI patients, the excess mortality can mainly be 

 attributed to somatic causes. According to official

 statistics for the period 2013 to 2014, in Germany

around 1.2% of all deaths are documented as suicides 

(18).

Based on the assumption from previous findings 

that up to 90% of completed suicides are associated 

with mental disorders in general (5, 20, 21), we esti-

mated that the SMIs included in our study (which are 

more severe but less prevalent) accounted for 70% of-

completed suicides. Thus, our data suggest that 24% of 

SMI excess mortality per year can be attributed to 

 suicide and 76% to somatic causes (i.e., medical mor-

bidity) or other, unnatural causes (eMethods). In part 

our findings replicate long-standing data on poor 

medical health in people with SMI (1–5), and our re-

sults suggest good external validity of the data.

 Nonetheless, compared with recent reviews, excess 

mortality seems relatively low, although within the 

range of most studies. One reason might be that the

German social and healthcare systems offer relatively 

good free general access to mental and medical care.

Furthermore, our prevalence estimates are conser-

vative, since SMI patients with zero contact to the

health care system are not represented. 

The statutory health insurance database is unique in 

covering the majority of SMI patients in Germany. 

The proportion of SMI can be assumed to be lower in 

the privately insured population than in those with 

statutory insurance (22). Moreover, routine data are 

not affected by selection bias with regard to recruit-

ment or participants’ willingness to participate in a 

study.

Nevertheless, routine records and thus adminis-

trative prevalences are usually less valid than data-

sets based on standardized diagnostic procedures 

(23, e3). The inclusion of only severely ill patients in

the  current study contributes to higher validity of the

diagnoses. As a consequence, however, the findings 

may not be generalizable to less severe disease 

courses. Furthermore, we must assume that the true

SMI prevalence is higher than reported here due to 

patient- and healthcare system-related factors such

as underutilization, nonrecognition, undertreatment,

FIGURE 1 

Mortality rates in patients with severe mental illness (SMI) compared with patients without 
the respective SMI (relative risk) over the whole adult life span. The elevated risk of death of 
SMI patients is particularly high at young age.
Data from statutory health insurance funds; subsample (n = 15 590 107) with information on 
mortality (deaths in this subsample, 2013 to 2014: n = 288 503); results based on a simple 
descriptive analysis relating age- and sex-specific mortality rates of patients without a specific 
SMI to those of patients with the respective SMI; ICD-10 diagnoses included: F60.3x, F2x, 
F30.x/F31.x, F32.2/F33.2/F32.3/F33.3

Mortality (relative risk)

Age (years)
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0
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stigmatization, and inadequate mental health services 

in certain regions (24).

Our prevalence rates of bipolar disorder are lower r

than reported in previous clinical or epidemiological 

field studies (e.g., 0.8% for any bipolar disorder [23])r . 

This may reflect flawed sensitivity (unrecognized 

cases) and specificity (e.g., diagnosis of unipolar de-

pression or schizoaffective disorder diagnosis instead 

of bipolar disorder) in routine care, as well as the

episodic nature of (hypo-)manic symptoms (i.e., 

many lifelong illnesses are not coded in every 

12-month period). However, we do not believe that the

low prevalence rates affect the reported associations t

between bipolar disorders and medical comorbidities 

or mortality. 

Potential flaws in SMI diagnostics may impair ther

validity of associations of SMI with medical comor-

bidity and mortality: Underdiagnosis, for example,

leads to underestimation of association effects in pa-

tients who make use of healthcare services. However, f

in patients who do not use these services, underdiag-

nosis contributes to neither overestimation nor under-

estimation of associations. Counterintuitive findings

such as lower medical comorbidity (e.g., disorders of 

lipoprotein metabolism, cardiac arrhythmia) in psy-

chotic disorders than in other SMIs, despite the fact 

that this group has the highest mortality rates, may be 

due to underrecognition and undertreatment (25, e3). t

Assuming that this bias applies to SMI patients in gen-

eral, medical comorbidity—but not mortality—may——

be under-estimated.

It is conventional to define SMI on the basis of

specific coded diagnoses (26) but one should not

neglect the fact that other mental disorders can also be 

associated with severe distress, role impairment, and 

disability.

Considering the lack of direct measures of severity

(e.g., a score ≤ 50 on the Global Assessment of Func-

tioning scale [27]), we believe that our diagnosis-

based approach (including the addition of BPD to 

conventional SMIs) is the most feasible way to 

address medical comorbidity and mortality in patients

with SMI. 

The dataset does not include information on:

● Privately insured or self-funding patients

● (Pre-/semi-) inpatient care

● Psychiatric hospital/university outpatient services

● Medical/occupational rehabilitation

● Remedies and appliances

● Socioeconomic variables and family background.

Since SMIs are very probably less prevalent in 

 privately insured patients (no statistics available), the 

findings of the present study are representative only 

for patients with statutory health insurance (22).

Patients who (within a given year) visit only psy-

chiatric hospital outpatient services before or after 

hospitalization and patients with exclusively long 

hospitalizations are not coded in the present billing

data. However, it can be assumed that these patients 

also have at least one contact per year with other psy-

chiatric/general healthcare facilities and thus were not 

lost in our dataset.

Outlook and implications for care
Medical comorbidity and mortality in the mentally ill 

are increased by an accumulation of health risks 

caused, for instance, by socioeconomic problems (e.g., 

unemployment, poverty, social isolation, imprison-

ment, homelessness) and associated lifestyle factors d

(e.g., smoking, alcohol/drug use, poor nutrition, 

 obesity, physical inactivity, unprotected sex, psycho-

logical trauma). At the same time, people with chronic 

mental disorders are on the margins of normal medical 

care: they use health services only to a limited extent, 

and there are indications of poor compliancef by this 

group of patients (3, 40).

Focusing on mental health problems often prevents 

care providers from dealing constructively with the 

medical illness. Furthermore, for various reasons the 

principles of inclusion and equity are not guaranteed

for this patient group in the medical sector (28). 

Other factors related to the communication be-

tween doctor and patient may also be relevant. Phys-

icians frequently attribute a patient’s symptoms to his

or her mental disorder whenr they are actually related 

to a general medical condition. Alternatively, 

 physicians may ignore physical health in the presence 

of prominent psychiatric symptoms (‘diagnostic over-

shadowing’) (29, e4). Here, models of collaborative 

care show promising effects (30–32). Many risk fac-

tors for “natural causes of death” (e.g., obesity) can be 

influenced (6, 33–35, e5), which emphasizes the need 

for further investigation of interventions to reduce f

mortality in SMI. In this context, effective treatment 

strategies for patients with comorbid substance use 

FIGURE 2 

Estimated loss of life years by age for patients with severe mental illness (SMI) compared 
with total population.
Data from statutory health insurance funds; subsample (n = 15 590 107) with information on 
mortality (deaths in this subsample, 2013 to 2014: n = 288 503); ICD-10 diagnoses included: 
F60.3x, F2x, F30.x/F31.x, F32.2/F33.2/F32.3/F33.3

Borderline personality disorder 

Psychotic disorders 

Bipolar disorder 

Severe unipolar depression

–14 –12 –10 –9 – 6 –4 –2 0
Loss of life years
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disorders might be crucial, as increased mortality is 
likely to be caused to a considerable extent by related 
physical illness (4).

Furthermore, although psychotropic drugs signifi-
cantly reduce mortality overall, they can have adverse 
effects that promote the occurrence of medical comor-
bidities (36, 37). Examples are (38, e2):
● Diabetes and subsequent metabolic syndrome
● Increased cardiovascular mortality caused by pro-

nounced weight gain as an adverse effect of many 
atypical antipsychotics

● Increased cardiovascular morbidity and mortality 
caused by many psychotropic drugs with anticholi-
nergic effects, such as antidepressants and antipsy-
chotics

● Severe arrhythmias caused by pharmacologically 
induced QT prolongation

 Thus, the pharmacological management of medical 
illness has to be specifically tailored to SMI patients.

In conclusion, the need for health-promoting inter-
ventions is beyond question and should be reflected in 
all treatment guidelines regarding SMI (39).
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Key messages
●  In Germany, the 12-month administrative prevalence is highest for severe unipolar 

depression (2.01%), followed by psychotic disorders (1.25%), borderline personality 
disorder (0.34%), and bipolar disorder (0.29%). 

●  Two-year mortality rates are markedly increased in all groups of patients with SMI, 
particularly among the young.

●  The loss of life years ranges from 2.6 years (female patients with severe unipolar 
depression at age 50) to 12.3 years (male patients with psychotic disorders at age 
20) and is higher in men than in women.

●  Besides human immunodeficiency virus and hepatitis, medical comorbidities found 
more frequently in patients with SMI include obesity, diabetes, cardiac and cer-
ebrovascular disease, chronic obstructive pulmonary disease, pneumonia, and 
some cancers. 

●  Although the risk of suicide is highly elevated in SMI patients, we estimate that 
around three fourths of excess mortality is attributable to natural causes of death.
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Methods
Datasets and study types
The database consists of billing data (§ 295 German Social Code V) from 
all adults with statutory health insurance who had contact with general or 
specialist physician or psychotherapist services accredited to invoice the 
German regional associations of statutory health insurance physicians 
(ASHIP) (e7).

In the German healthcare system the ASHIP are responsible for the or-
ganization of the out-of-hospital (ambulatory) health services as well as 
for the settlement and billing of the ambulatory physicians and therapists 
treating patients who have statutory health insurance. Hence each ASHIP 
constitutes a formal organization of the ambulatory physicians and psy-
chotherapists in the region concerned. Patients with no contact to the 
health system are not included in the analyses.

Medical records of the same patient’s contacts with different physicians 
were linked based on the patient’s surname, forename, and date of birth. 
Data include patient-related information (age, gender, place of residence, 
diagnoses, insurance status, services used) as well as information on the 
care provider (physician, practice, specialist field, main services). 

The 12-month prevalence and medical comorbidity data for patients 
with severe mental illness (SMI) were examined in cross-section using the 
most recent available billing data (2016; age ≥ 18 years; N = 59 561 310). 
In 2016, approximately 89% of the German population (all ages) had 
statutory health insurance, while the rest were predominantly covered by 
private health insurance (10.5%). Among the statutorily insured, approxi-
mately 90% had at least one visit to an ambulatory physician within 12 
months. The ambulatory claims data cover approximately 97% of all 
medical treatments of statutorily insured adults (e8). 

For reasons of data protection, the aforementioned dataset of the total 
population does not contain all information coded in the course of routine 
clinical care. The sample is made up of representative subsets with com-
prehensive information (patients born on two particular days of the week) 
enhanced with data of insured patients born on the same days who had no 
physician contact (data from statutory health insurance funds). This 
 dataset is used by the Institut des Bewertungsausschusses (the body which 
defines the conditions for reimbursement of ASHIP physicians) for the ad-
ministrative purpose of estimating changes in the annual average health 
utilization and mortality (e9). Using the most recent available data from 
these subsets, 2-year mortality was calculated longitudinally for the years 
2013 to 2014 for patients with and without a specific SMI diagnosis in 
2012 (2012: n = 15 590 107). 

Diagnostic assessment
Psychiatric diagnoses were operationalized via routine diagnoses (coded 
according to ICD-10) assigned by medical service providers to the (same) 
patient. Based on previous research (e10) and relevance for healthcare (e2), 
we included borderline personality disorder (BPD; F60.3x), psychotic dis-
orders (schizophrenia, schizotypal, and delusional disorders, F2x), bipolar 
affective disorder (F31.x, including manic episodes, F30.x), and severe 
unipolar depression (F32.2/33.2, F32.3/F33.3).

For the sake of clear argumentation and to avoid overlap between 
identified SMI diagnoses, the following hierarchy rules were applied: 
●   If an F2x diagnosis was present, it was defined as the main diagnosis. 
●  If both F30/F31 and F32/F33 had been coded (possibly by different 

treating physicians) in one patient, bipolar affective disorder was selected 
as the diagnosis.

eMETHODS  
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●  If both F60.3 and F32/F33 had been diagnosed, BPD was defined as 
the diagnosis under study.

●  If both F60.3 and F30/F31 had been diagnosed: (1) If only one of the 
two diagnoses had been assigned by a specialist, this diagnosis was 
used in the analysis. 2) If no differentiation was possible in step 1, 
cases were assigned to both BPD and bipolar affective disorder and 
thus contributed to both cohorts (total 5700 cases).

●  Severe unipolar depression (F32.2/33.2, F32.3/F33.3) was taken as the 
diagnosis if no additional other SMI had been coded.

Based on clinical and theoretical considerations, a selected range of 
ICD-10 general medical conditions were specified and included in 
 comorbidity analyses (see eTable 1):
● Viral hepatitis/HIV (B15–B24)
● Malignant neoplasms (C00–C97)
● Endocrine, nutritional, and metabolic diseases (E00–E90)
● Diseases of the circulatory system (I00–I90)
● Diseases of the respiratory system (J00–J99)
● Relevant risk factors of mortality (mental and behavioral disorders due 

to psychoactive substance use [F1x])
● Organic mental disorders/Alzheimer disease/other degenerative dis-

eases of the nervous system (F0/G30–G31)
● Injury, poisoning, and other consequences of external factors 

(S00–T98)
● External causes of morbidity and mortality (V01–Y98)

Ethical standards
The local ethics committee of the Faculty of Medicine, RWTH Aachen 
University, raised no ethical or professional objections to the research pro-
ject.

Statistical analyses
We present the 12-month administrative prevalences of selected SMIs for 
the year 2016 (for patients with at least one visit to a physician). Odds ra-
tios (OR) for medical conditions and risk factors (adjusted for age group 
[18–24, 25–34, 35–44, 45–54, 55–59, 60–64, 65–69, 70–74, 75–79, 80–84, 
85–89, 90–94, 95+] and sex, inclusive interaction) were calculated with 
multiple logistic regression and separated for six subgroups (three age 
groups [18–39, 40–64, 65+] × sex).

In order to evaluate whether significant OR were also substantial with 
regard to effect size, we chose the established cut-offs first described by 
Chinn (15) with OR > 1.436 or OR < 0.696. These cut-offs describe 
 significant OR of at least small effect size. Base rates of all medical diag-
noses are additionally provided to facilitate interpretation of the OR.

Mortality rates for 2013 to 2014 were calculated as raw percentages 
for patients with and without a specific diagnosis of SMI in 2012. OR 
were calculated according to the Mantel–Haenszel method (OR-MH) to 
account for varying OR across age and sex groups (e11).

The strata for the OR-MH were defined by age groups 18–24 years, 
25–34, 35–44, 45–54, 55–59, 60–64, 65–69, 70–74, 75–79, 80–84, 
85–89, 90–94, 95+ and sex. They indicate increased mortality of pa-
tients with a specific SMI compared to patients without the SMI. Due to 
the low prevalence of mortality rates, OR resemble relative risks (RR).

 The age-related risk of death in SMI compared with the total popu-
lation was calculated as the raw percentage of deaths in the respective 
population. Since the follow-up time series for the mortality data were 
relatively short (2013 to 2014), we did not examine any medical comor-
bidities as mediators of mortality or survival time.

Loss of life years was estimated using statistical life tables for the 
general German population in 2014 (see below, “Estimation of loss of 
life years”) (e9). Age- and sex-specific death rates in the life tables were 
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adjusted to represent the particularly high rates of the four SMIs from 
the aforementioned calculation of the risks of death. Age- and sex-
 specific life expectancies were then calculated from the adjusted sum of 
further life years divided by the number of survivors for every age co-
hort. The differences in life expectancies between the total population 
and a particular SMI population were taken as proxy for lost life years.

Estimation of loss of life years
If 
q(x)  = probability of dying between ages x and x+1 
l(x)  = number surviving to age x
d(x)  = number dying between ages x to x+1
L(x)  = person-years lived between ages x to x+1
T(x)  = total number of person-years lived above age x
e(x)  = expected life years at age x
delta(x)  = difference between d(x) and [l(x) – L(x)]

then
(1) l(x+1) = l(x)–d(x)
(2) d(x) = q(x) * 100
(3) L(x) = [l(x) + l(x+1)]/2
(4)  
(5) e(x) = T(x)/l(x)

For equations (1) and (2), q(x) was adjusted by multiplying by q(x) in 
the given age and sex group with SMI divided by q(x) in the same age 
and sex group of the general population. Equations (3) to (5) were then 
recalculated. The difference between e(x) of the general population and 
e(x) for the respective SMI was taken as the estimator of life years lost. 
Thus for a particular age and sex the expectation of life years was 
 estimated for the general population and for the SMI of interest. The dif-
ference was taken as life years lost due to the SMI of interest.

 Suicide rate estimation
In the observation period, there were approximately 1.75 million deaths 
and approximately 21 000 suicides in Germany (Federal Health Monitor-
ing [e15, e16]). The suicide rate among all deaths in the general population 
is therefore approximately 1.2%.

Based on the assumption from previous findings (5, 20, 21), that up to 
90% of completed suicides are associated with some form of mental ill-
ness, we estimate that the proportion of SMI (more severe, but less wide-
spread) among all suicides is 70% (e12–e14). Therefore, an estimated 
14,700 of the suicides in Germany were SMI cases.

The SMI prevalence in Germany amounts to 3.9%. In the observation 
period, the mortality rate was 1.9 times higher. We estimate that 130 000 
deaths were SMI cases, 61 500 of them due to excess mortality.

A total of 14 700 suicides among 61 500 deaths due to excess mortal-
ity corresponds to 24%. In other words, 76% of excess mortality cannot 
be explained by suicide. The estimate refers only to the absolute number 
of deaths, not to the years of life lost (which are higher for deaths at 
younger ages). Furthermore, other unnatural causes of death such as 
 accidents are not considered. 
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eTABLE 1

Medical morbidity and risk factors in patients with and without borderline personality disorder, psychotic disorders, bipolar disorder, or severe 
unipolar depression (complete data; administrative data of all statutory health insured adults in Germany, age ≥ 18 years*1, 2016)

Medical morbidity / risk factor 
(base rate, i.e., prevalence in whole 
population)

Hepatitis, human immunodeficiency 
virus (0.675%)

Malignant neoplasms (MN) (8.062%)

MN of lip, oral cavity, and pharynx 
(0.153%)

MN of digestive organs (1.051%)

MN of respiratory and other intrathoracic 
organs (0.376%)

MN of bronchus and lung (0.288%)

MN of bone and articular cartilage 
(0.040%)

Melanoma and other MN of skin 
(2.455%)

MN of mesothelial and soft tissue 
(0.107%)

MN of breast (1.493%)

MN of female genital organs (0.482%)

MN of male genital organs (1.190%)

MN of prostate (1.080%)

MN of urinary tract (0.682%)

MN of eye. brain, other CNS sites 
(0.114%)

MN of thyroid and other endocrine 
glands (0.175%)

MN of ill-defined, secondary, and unspe-
cific sites (1.075%) 

MN (primary) of lymphoid, hemato-
poietic, and related tissues (0.657%)

Hodgkin lymphoma (0.078%)

MN as primary tumors at several sites 
(0.012%)

Endocrine, nutritional and metabolic 
 diseases (48.590%)

Diabetes mellitus (12.801%)

Obesity 
(12.442%)

Disorders of lipoprotein metabolism and 
other lipidemias (22.891%)

Organic mental disorders and dementias 
(4.063%)

Mental and behavioral disorders due to 
alcohol (2.239%)

Mental and behavioral disorders due to 
psychotropic substances (except alco-
hol) (6.937%)

Diseases of the circulatory system 
(47.391%)

ICD-10 code

B15–B24

C00–C97

C00–C14

C15–C26

C30–C39

C34 

C40–C41

C43–C44

C45–C49

C50

C51–C58

C60–C63

C61

C64–C68

C69–C72

C73–C75

C76–C80

C81–C96

C81 

C97

E00–E90

E10–E14

E66

E78

F0, G30–G31

F10

F11–F19

I00–I99

Borderline personal-
ity disorder

OR*2

4.28

1.11

1.33

1.25

1.29

1.32

1.32

0.91

1.28

0.10

1.70

0.98

0.93

1.16

1.42

1.12

1.22

1.17

1.08

1.35

1.70

1.85

2.08

1.34

4.60

12.23

5.28

1.50

(95% CI)

[4.15; 4.40]

[1.09; 1.14]

[1.15; 1.53]

[1.17; 1.33]

[1.17; 1.43]

[1.18; 1.48]

[1.07; 1.64]

[0.87; 0.96]

[1.09; 1.50]

[0.93; 1.02]

[1.61; 1.80]

[0.90; 1.05]

[0.85; 1.02]

[1.07; 1.27]

[1.25; 1.61]

[1.00; 1.25]

[1.16; 1.30]

[1.09; 1.25]

[0.92; 1.27]

[0.78; 2.33]

[1.69; 1.72]

[1.82; 1.88]

[2.06; 2.10]

[1.32; 1.36]

[4.50; 4.71]

[12.06; 
12.40]

[5.22; 5.33]

[1.49; 1.52]

Psychotic disorders

OR*2

2.39

0.90

0.98

0.92

1.05

1.07

1.06

0.76

0.96

1.00

1.08

0.77

0.74

0.90

1.28

0.95

0.96

0.92

1.04

0.94

1.42

1.61

1.60

0.99

8.43

4.25

3.02

1.15

(95% CI)

[2.35; 2.44]

[0.89; 0.90]

[0.92; 1.03]

[0.90; 0.94]

[1.01; 1.09]

[1.03; 1.11]

[0.95; 1.18]

[0.75; 0.77]

[0.90; 1.03]

[0.99; 1.02]

[1.05; 1.11]

[0.75; 0.79]

[0.72; 0.76]

[0.88; 0.93]

[1.21; 1.36]

[0.90; 1.00]

[0.94; 0.98]

[0.89; 0.94]

[0.96; 1.12]

[0.77; 1.15]

[1.42; 1.43]

[1.60; 1.62]

[1.59; 1.61]

[0.99; 1.00]

[8.37; 8.49]

[4.22; 4.29]

[3.00; 3.03]

[1.14; 1.16]

Bipolar disorder

OR*2

1.91

1.07

0.97

1.01

1.00

0.99

1.36

0.99

1.15

1.15

1.13

1.09

1.06

1.01

1.27

1.35

1.07

1.04

1.10

1.31

1.61

1.27

1.45

1.13

3.85

4.10

2.27

1.26

(95% CI)

[1.84; 1.99]

[1.06; 1.09]

[0.89; 1.12]

[0.97; 1.05]

[0.93; 1.08]

[0.91; 1.07]

[1.12; 1.65]

[0.97; 1.02]

[1.01; 1.30]

[1.12; 1.19]

[1.06; 1.19]

[1.04; 1.14]

[1.01; 1.11]

[0.96; 1.07]

[1.13; 1.43]

[1.24; 1.48]

[1.02; 1.11]

[0.99; 1.10]

[0.94; 1.29]

[0.92; 1.88]

[1.59; 1.63]

[1.25; 1.28]

[1.43; 1.47]

[1.11; 1.14]

[3.79; 3.92]

[4.03; 4.17]

[2.24; 2.30]

[1.25; 1.28]

Severe unipolar  
depression

OR

2.08

1.30

1.36

1.25

1.45

1.46

1.56

1.08

1.53

1.36

1.34

1.37

1.36

1.33

1.79

1.47

1.42

1.33

1.51

1.65

1.75

1.41

1.53

1.37

3.09

3.18

2.18

1.63

95-%-KI

[2.05; 2.12]

[1.29; 1.31]

[1.31; 1.42]

[1.23; 1.27]

[1.42; 1.48]

[1.42; 1.50]

[1.45; 1.67]

[1.07; 1.09]

[1.47; 1.60]

[1.35; 1.38]

[1.32; 1.37]

[1.35; 1.39]

[1.33; 1.38]

[1.30; 1.35]

[1.72; 1.86]

[1.43; 1.52]

[1.40; 1.44)

[1.31; 1.36]

[1.43; 1.59]

[1.46; 1.87]

[1.74; 1.76]

[1.40; 1.41]

[1.53; 1.54]

[1.37; 1.38]

[3.07; 3.11]

[3.15; 3.20]

[2.17; 2.20]

[1.62; 1.63]
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 All odds ratios (OR) are shown, irrespective of significance or effect size; in the case of a lower/upper CI limits of <1 or >1 respectively, the result is statistically significant (p <0.05; in most cases 
p < 0.01); effects that are both significant and rated as substantial (OR >1.436 or OR <0.696) are in bold type.
Results are adjusted for age and sex.
*1 Data from statutory health insurance funds; 2016: N = 59 561 310 (not included: adults in Germany with private [10.5%] and no [ca. 2%] health insurance); mean age = 51.25 years, % female 
55.40; ICD-10 diagnoses included: F60.3x, F2x, F30.x/F31.x, F32.2/F33.2/F33.2/F33.3
*2 OR with 95% CI; adjusted for age and sex; reference groups: respective diagnosis not present

Hypertension (35.640%)

Ischemic heart disease (8.841%)

Cardiac arrhythmia (9.722%)

Atrial fibrillation (4.246%)

Heart failure (4.783%)

Cerebrovascular disease (6.365%)

Diseases of the arteries, arterioles, cap-
illaries (7.230%)

Respiratory system diseases (46.156%)

Pneumonia (1.008%)

Chronic obstructive pulmonary disease 
(6.060%)

Asthma (7.549%)

Injuries, poisonings, other conse-
quences of external causes (28.229%)

External causes of morbidity and mortal-
ity (0.297%)

Accidents (0.161%)

Intentional self-harm (0.011%)

I10–I15

I20–I25

I44–I49

I48

I50

I60–I69

I70–I79

J00–J99

J12–J18

J43–J44

J45–J46

S00–T98

V01–Y98

V01–X59

X60–X84

1.40

1.60

1.46

1.18

1.82

1.79

1.66

1.41

1.74

2.60

2.12

1.96

4.29

2.20

56.22

[1.39; 1.42]

[1.56; 1.64]

[1.43; 1.49]

[1.13; 1.22]

[1.77; 1.88]

[1.74; 1.83]

[1.63; 1.70]

[1.40; 1.42]

[1.67; 1.81]

[2.55; 2.64]

[2.09; 2.14]

[1.94; 1.97]

[4.12; 4.46]

[2.05; 2.36]

[52.76; 
59.90]

1.01

1.02

0.97

0.93

1.48

1.39

1.01

0.96

1.71

1.58

1.07

1.19

1.81

1.26

18.81

[1.00; 1.02]

[1.02; 1.03]

[0.96; 0.97]

[0.92; 0.94]

[1.47; 1.49]

[1.38; 1.40]

[1.00; 1.02]

[0.96; 0.97]

[1.68; 1.74]

[1.57; 1.59]

[1.06; 1.08]

[1.18; 1.19]

[1.76; 1.87]

[1.20; 1.33]

[17.57; 
20.15]

1.12

1.13

1.11

0.98

1.32

1.47

1.15

1.16

1.55

1.43

1.31

1.38

1.85

1.49

11.10

[1.11; 1.14]

[1.11; 1.15]

[1.09; 1.13]

[0.96; 1.00]

[1.29; 1.34]

[1.44; 1.49]

[1.14; 1.17]

[1.15; 1.17]

[1.49; 1.61]

[1.41; 1.46]

[1.29; 1.33]

[1.37; 1.40]

[1.73; 1.97]

[1.35; 1.64]

[9.53; 
12.93]

1.42

1.53

1.33

1.15

1.53

1.76

1.41

1.43

1.67

1.79

1.60

1.49

1.88

1.41

15.73

[1.42; 1.43]

[1.52; 1.54]

[1.32; 1.33]

[1.14; 1.16]

[1.52; 1.55]

[1.75; 1.77]

[1.40; 1.42]

[1.42; 1.43]

[1.64; 1.67]

[1.78; 1.80]

[1.59; 1.61]

[1.48; 1.49]

[1.84; 1.93]

[1.35; 1.46]

[14.73; 
16.68]
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eTABLE 2 

Increased 2-year mortality rates in men and women with and without borderline personality disorder, psychotic disorders, bipolar disorder and 
severe unipolar depression (administrative data of all statutory health insured adults in Germany, age ≥ 18 years*1, 2013 to 2014). Analysis 
stratified for sex and age

 

Increased 2-year 
mortality rate (total)

Men

Women

Age

18–24 years

25–34 years

35–44 years

45–54 years

55–59 years

60–64 years

65–69 years

70–74 years

75–79 years

80–84 years

85–89 years

90–94 years

95+ years

All

18–24 years

25–34 years

35–44 years

45–54 years

55–59 years

60–64 years

65–69 years

70–74 years

75–79 years

80–84 years

85–89 years

90–94 years

95+ years

All

18–24 years

25–34 years

35–44 years

45–54 years

55–59 years

60–64 years

65–69 years

70–74 years

75–79 years

80–84 years

Borderline personality 
disorder

OR*2

2.30

2.58

3.69

3.75

2.02

1.28

1.70

2.42

2.06

2.16

2.68

2.09

1.89

0.97

2.40

3.40

3.86

4.66

2.37

1.29

2.32

2.45

2.56

2.47

2.36

1.93

1.93

–

2.21

3.14 

5.08

3.86

2.15

1.46

1.09

2.51

1.42

1.89

2.90

95% CI

[2.08–2.54]

[1.28; 5.18]

[2.52; 5.40]

[2.78; 5.05]

[1.57; 2.59]

[0.83; 1.96]

[1.12; 2.57]

[1.63; 3.58]

[1.46; 2.89]

[1.59; 2.94]

[2.05; 3.50]

[1.57; 2.77]

[1.28; 2.77]

[0.38; 2.48]

[1.93; 2.54]

[1.09; 10.60]

[2.00; 7.45]

[3.03; 7.17]

[1.66; 3.37]

[0.71; 2.34]

[1.43; 3.77]

[1.45; 4.13]

[1.69; 3.87]

[1.63; 3.74]

[1.58; 3.53]

[1.17; 3.19]

[0.81; 4.58]

–

[2.08; 2.77]

[1.29; 7.63]

[3.17; 8.13]

[2.55; 5.83]

[1.52; 3.05]

[0.78; 2.71]

[0.49; 2.43]

[1.37; 4.58]

[0.75; 2.66]

[1.19; 3.02]

[2.00; 4.21]

Psychotic  
disorders

OR*2

2.38

11.29

8.08

4.21

3.30

2.84

2.42

2.67

2.59

2.54

2.13

1.89

1.64

1.19

2.66

11.22

7.58

4.17

3.19

2.68

2.35

2.53

2.84

2.86

2.38

2.07

2.07

0.98

2.24

10.45

7.97

4.10

3.58

3.35

2.84

3.25

2.79

2.64

2.19

95% CI

[2.32; 2.44]

[7.77; 16.39]

[6.57; 9.94]

[3.59; 4.95]

[3.02; 3.59]

[2.58; 3.12]

[2.21; 2.65]

[2.45; 2.91]

[2.43; 2.76]

[2.40; 2.69]

[2.01; 2.25]

[1.79; 2.00]

[1.53; 1.76]

[1.03; 1.38]

[2.56; 2.76]

[7.23; 17.42]

[5.94; 9.68]

[3.42; 5.09]

[2.85; 3.57]

[2.35; 3.05]

[2.07; 2.67]

[2.23; 2.88]

[2.58; 3.11]

[2.61; 3.14]

[2.15; 2.64]

[1.81; 2.37]

[1.66; 2.59]

[0.57; 1.69]

[2.17; 2.31]

[5.15; 21.20]

[5.37; 11.84]

[3.12; 5.38]

[3.13; 4.10]

[2.91; 3.86]

[2.48; 3.24]

[2.89; 3.64]

[2.55; 3.05]

[2.45; 2.84]

[2.04; 2.35]

Bipolar  
disorder

OR*2

1.52

3.40

3.16

3.56

1.77

1.30

1.48

1.33

1.52

1.49

1.46

1.31

1.16

0.92

1.59

6.13

3.41

3.78

1.74

1.35

1.38

1.36

1.67

1.77

1.56

1.48

0.89

0.68

1.47

1.00

3.45

3.74

2.07

1.41

1.80

1.46

1.58

1.41

1.49

95% CI

[2.32; 2.44]

[0.85; 13.65]

[1.50; 6.64]

[2.42; 5.25]

[1.38; 2.26]

[0.97; 1.73]

[1.17; 1.89]

[1.04; 1.69]

[1.28; 1.80]

[1.27; 1.74]

[1.25; 1.72]

[1.09; 1.56]

[0.90; 1.49]

[0.53; 1.60]

[1.44; 1.76]

[1.53; 24.66]

[1.28; 9.11]

[2.23; 6.41]

[1.23; 2.47]

[0.91; 1.99]

[0.99; 1.94]

[0.97; 1.92]

[1.31; 2.12]

[1.40; 2.23]

[1.19; 2.04]

[1.03; 2.12]

[0.43; 1.82]

[0.06; 7.55]

[1.34; 1.60]

[1.00; 1.00]

[1.11; 10.76]

[2.11; 6.60]

[1.47; 2.91]

[0.92; 2.17]

[1.28; 2.53]

[1.04; 2.07]

[1.25; 2.01]

[1.13; 1.76]

[1.22; 1.83]

Severe unipolar  
depression

OR*2

1.40

3.84

3.08

2.26

1.70

1.12

1.12

1.30

1.41

1.36

1.30

1.26

1.19

1.12

1.48

4.48

2.60

2.47

1.92

1.26

1.15

1.26

1.60

1.58

1.54

1.31

1.44

1.04

1.33

3.92

4.44

2.45

1.81

1.20

1.29

1.61

1.57

1.43

1.32

95% CI

[1.37; 1.44]

[2.17; 6.81]

[2.23; 4.25]

[1.86; 2.75]

[1.54; 1.88]

[1.00; 1.25]

[1.01; 1.24]

[1.18; 1.44]

[1.32; 1.52]

[1.28; 1.45]

[1.23; 1.38]

[1.19; 1.34]

[1.09; 1.29]

[0.93; 1.33]

[1.42; 1.54]

[2.12; 9.46]

[1.58; 4.25]

[1.87; 3.25]

[1.67; 2.20]

[1.08; 1.46]

[1.00; 1.33]

[1.08; 1.48]

[1.43; 1.79]

[1.42; 1.75]

[1.39; 1.71]

[1.15; 1.50]

[1.16; 1.79]

[0.54; 2.01]

[1.33; 1.41]

[1.61; 9.52]

[2.89; 6.81]

[1.86; 3.23]

[1.57; 2.09]

[1.02; 1.41]

[1.12; 1.50]

[1.41; 1.83]

[1.42; 1.73]

[1.32; 1.55]

[1.23; 1.42]
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*1 Data from statutory health insurance funds; subsample (n = 15 590 107) with information on mortality (deaths in this subsample, 2013 to 2014: n = 288 503); ICD-10 diagnoses included: 
F60.3x, F2x, F30.x/F31.x, F32.2/F33.2/F32.3/F33.3 

*2 Odds ratios (OR) with 95% confidence intervals (CI) according to the Mantel–Haenszel method; adjusted for age-group and sex; reference groups: respective diagnosis not present

 Breslow–Day test

85–89 years

90–94 years

95+ years

2.14

1.87

1.00

Chi2(df 24) = 50.42; p = 0.001

[1.49; 3.09]

[1.16; 3.02]

[0.36 ; 2.76]

1.94

1.63

1.23

Chi2(df 25) = 642.52; p < 0.001

[1.81; 2.06]

[1.50; 1.77]

[1.05; 1.46]

1.29

1.23

0.95

Chi2(df 25)= 50.55; p = 0.002

[1.05; 1.60]

[0.93; 1.63]

[0.52; 1.76]

1.29

1.17

1.14

Chi2(df 25) = 185.52; p <0.001

[1.21; 1.39]

[1.06; 1.28]

[0.93; 1.40]
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eFIGURE

Age-dependent mortality in patients with SMI and in patients without the specific SMI, together with the relative risk  (SMI vs. no SMI) over the whole adult life span. 
Data from statutory health insurance funds; subsample (n = 15 590 107) with information on mortality (deaths in this subsample, 2013 to 2014: n = 288 503). The results 
are based on a descriptive analysis: age- and gender-specific mortality rates of patients with SMI (ICD-10 diagnoses: F60.3x, F2x, F30.x/F31.x, 
F32.2/F33.2/F32.3/F33.3) to patients without the respective SMI
SMI = severe mental illness
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eTABLE 3 

Estimated loss of life years by age in SMI patients compared with the total population (administrative data of all statutory health insured adults 
in Germany, age ≥ 18 years*1, 2013 to 2014)

*1 Data from statutory health insurance funds; subsample (n = 15 590 107) with information on mortality (deaths in this subsample, 2013 to 2014: n = 288 503); ICD-10 diagnoses included: 
F60.3x, F2x, F30.x/F31.x, F32.2/F33.2/F32.3/F33.3; SMI = severe mental illness

Age

20 years

25 years

30 years

35 years 

40 years

45 years

50 years

Borderline personality  
disorder

Men

−9.3

−9.1

−8.7

−8.4

−7.9

−7.1

−6.8

Women

−6.6

−6.5

−6.2

−5.9

−5.6

−5.2

−5.0

Total

−7.1

−7.1

−6.8

−6.7

−6.3

−5.8

−5.7

Psychotic disorders

Men

−12.3

−11.3

−10.7

−9.9

−9.4

−8.9

−8.3

Women

−10.6

−10.1

−9.8

−9.3

−9.0

−8.6

−8.2

Total

−11.5

−10.8

−10.3

−9.6

−9.2

−8.7

−8.2

Bipolar disorder

Men

−6.1

−5.5

−5.2

−4.9

−4.4

−3.8

−3.6

Women

−4.7

−4.4

−4.3

−4.1

−3.8

−3.4

−3.2

Total

−5.3

−4.9

−4.7

−4.4

−4.0

−3.5

−3.3

Severe unipolar  
depression

Men

−4.8

−4.4

−4.2

−4.0

−3.7

−3.4

−3.1

Women

−3.8

−3.7

−3.5

−3.2

−3.0

−2.8

−2.6

Total

−4.2

−3.9

−3.7

−3.5

−3.3

−3.0

−2.8


