
Personality disorders constitute a global health problem and are
estimated to affect more than 5% of adults globally.1 They have
a number of common features as well as diametrically different
characteristics, and are organised into 10 categories in DSM-IV2

and eight in ICD-10.3 Based on clinical utility and symptoms, they
are grouped into three clusters in DSM-IV: cluster A characterised
by odd and eccentric behaviours, cluster B by dramatic and erratic
behaviours and cluster C by anxious, fearful behaviours. In
addition, a substantial number of individuals have disorders of
personality functioning that do not fulfil criteria for a defined
personality disorder. It is well established that individuals with a
personality disorder have a higher mortality rate and a shorter life
expectancy compared with the general population.4–9 In particular,
there is an increased risk for death as a result of homicide,10 suicide
or accidents.9,11 Comorbidity with other psychiatric12,13 as well as
somatic conditions14 is common. It has been shown that having a
cluster B personality disorder imposes an increased risk for
cardiovascular death,15 and personality disorders in all clusters
impose an increased risk for suicide.16 In general, however, it is
not known whether the increased mortality in personality disorder
is related to comorbidity with other psychiatric or somatic
diseases rather than to the personality disorder as such, or how
the increased mortality is distributed among the different
personality disorders. Therefore, in this study we used nationwide
Swedish registers to determine both overall as well as cause-specific
standardised mortality ratios (SMR) in all individuals admitted to
hospital for personality disorder during a period of up to 25 years.
Results are reported for each cluster and for women and men
separately. In addition, we analysed to what extent somatic and

other psychiatric comorbidity, and the amount of in-patient care,
affected mortality characteristics.

Method

Study population

The unique personal identity number assigned to each Swedish
resident17 was used to link information from two population-
based registers, the National Patient Register and the Cause of
Death Register. All individuals admitted to hospital in Sweden
between 1987 and 2011 with a primary diagnosis of personality
disorder were identified using the National Patient Register. This
register includes all individuals admitted to any psychiatric or
general hospital, has partial coverage between 1973 and 1986,
andhas almost complete coverage from1987.18Patientswere classified
according to ICD-919 between 1987 and 1996 and according to
ICD-10 between 1997 and 2011, and grouped into clusters
according to DSM-IV as follows: cluster A: paranoid (ICD-9
3010, ICD-10 F600), schizoid (ICD-9 3012, ICD-10 F601); cluster
B: antisocial/dissocial (ICD-9 3017, ICD-10 F602), emotionally
unstable/explosive/borderline (ICD-9 3013, ICD-10 F603),
histrionic (ICD-9 3015, ICD-10 F604); cluster C: anankastic
(ICD-9 3014, ICD-10 F605), anxious (avoidant) (ICD-9 N/A,
ICD-10 F606), dependent (ICD-9 3016, ICD-10 F607); and
unclustered: other specific (ICD-9 3018, ICD-10 F608) and
unspecified (ICD-9 3019, ICD-10 F609). Patients not included
in cluster A, B or C are classified as ‘other personality disorder’.

Initially, all individuals admitted to hospital with a primary
diagnosis of personality disorder were included (n= 27 329). We
subsequently identified those aged 15–64 at the time of their first
admission to hospital (n=25 726). After excluding 2388 individuals
with a prior admission to hospital for personality disorder before
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1987, our final cohort comprised 23 338 individuals. Data on
admissions to hospital with somatic and psychiatric primary
diagnoses other than personality disorder were also obtained.
The Cause of Death Register was used to obtain information on
cause of death. This register contains information on all deceased
Swedish residents since 1952. The validity is high, and cause of
death is lacking in only 0.5% of the deceased.20 The patients were
followed from the date of first discharge until death or until the
end of the follow-up period (i.e. 31 December 2011). Classifica-
tion of personality disorders as well as underlying causes of death
were coded according to ICD-9 between 1987 and 1996 and
according to ICD-10 between 1997 and 2011. The study was
approved by the Regional Ethical Review Board in Stockholm,
protocol 2013/2028-31/5.

Statistical analysis

The number of expected deaths was calculated by multiplying the
number of person-years at risk by 5-year age group and calendar-
year specific mortality rates in the general population. The SMR,
i.e. the ratio between the observed number of deaths and the
expected number of deaths during the follow-up period, was used
as a measure of risk. The SMRs were calculated on the basis of
282 188 person-years with 95% confidence intervals assuming that
the observed number of deaths in each group followed a Poisson
distribution. Expected survival probabilities were calculated from
general population life tables. We used SAS v. 9.2 for analysis.

Results

In total, 13 740 women and 9 598 men with a mean age slightly
over 30 years were admitted to hospital with a primary diagnosis
of personality disorder at least once between 1987 and 2011 (Table
1). Out of those, 1498 women and 1793 men, 11% and 19% of the
cohort, respectively, died during the follow-up period. The most

common diagnosis in women (49%) was a cluster B personality
disorder, whereas the most common diagnosis in men (58%)
was ‘other personality disorder’. Together these diagnostic groups
represented 93% and 86%, respectively, of the personality disorder
diagnoses. Comorbidity was common, as over 90% of both
women and men received hospital care for concurrent psychiatric
or somatic diseases during or after the first admission for personality
disorder.

The SMRs for all those with personality disorder and by the
different clusters are presented for women and men, respectively,
in Tables 2 and 3. The all-cause SMRs were 6.1 (95% CI 5.8–6.4)
for women and 5.0 (95% CI 4.7–5.2) for men (Tables 2 and 3).
About half of the deaths were because of natural causes. The most
common natural cause of death in women was cardiovascular
disease at 17%, followed by cancer at 13%. In men, cardiovascular
disease was also the most common natural cause of death at 21%,
followed by deaths with undetermined intent at 8% and cancer at
8%. The highest SMRs for natural causes in women were observed
for mental disorders: for substance misuse it was 11.4 (95% CI
7.2–18.2) and for other mental disorders it was 13.3 (95% CI
9.2–19.3). Besides that, there was a general increase in SMR for
most somatic diagnostic groups, both in women and in men.
Notably, the SMR for infections was as high as 8.6 (95% CI
5.6–13.2) in women and 10.7 (95% CI 7.8–14.7) in men, and
for respiratory disorders it was 7.9 (95% CI 6.3–9.9) in women
and 5.5 (95% CI 4.2–7.0) in men. Close to half of the deaths were
as a result of unnatural causes, resulting in a considerably
increased SMR of 22.0 (95% CI 20.4–23.6) in women and 11.4
(95% CI 10.6–12.1) in men. The highest SMRs for both genders
were observed for suicide: 32.8 (95% CI 30.0–35.8) in women
and 16.4 (95% CI 15.1–17.9) in men. Suicide was also the
most common cause of death in both genders: 34% in women
and 28% in men. We also confirmed recent observations of
an increased risk for homicide,10 with SMRs of 5.6 (95% CI
2.8–11.3) in women and 4.7 (95% CI 2.7–8.3) in men.
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Table 1 Descriptive statistics for all patients admitted to hospital for a personality disorder between 1987 and 2011 in Sweden

Women Men

Total (n= 13 740) Deceased (n= 1 498) Total (n= 9 598) Deceased (n= 1 793)

Age, years: mean (s.d.) 31.0 (11.4) 32.6 (11.1)

Age at first admission to hospital, years: n (%)

15–19 2 032 (15) 90 (6) 658 (7) 63 (4)

20–24 3 169 (23) 175 (12) 1 643 (17) 196 (11)

25–34 4 003 (29) 321 (21) 3 299 (34) 479 (27)

35–44 2 516 (18) 384 (26) 2 224 (23) 440 (25)

45–54 1 444 (11) 299 (20) 1 284 (13) 372 (21)

55–64 576 (4) 229 (15) 490 (5) 243 (14)

Diagnostic group, n (%)

Cluster A 547 (4) 86 (6) 1 025 (11) 210 (12)

Cluster B 6 754 (49) 582 (39) 2 658 (28) 459 (26)

Cluster C 457 (3) 65 (4) 367 (4) 66 (4)

Other 5 982 (44) 765 (51) 5 548 (58) 1 058 (59)

Other specific personality disorder 1 098 (8) 169 (11) 1 099 (11) 230 (13)

Personality disorder, unspecified 4 884 (36) 596 (40) 4 449 (46) 828 (46)

Comorbidity during follow-up, n (%)

None 361 (3) 24 (2) 641 (7) 59 (3)

Psychiatric 766 (6) 74 (5) 1 099 (11) 157 (9)

Somatic 2 130 (16) 194 (13) 1 459 (15) 224 (12)

Both 10 483 (76) 1 206 (81) 6 399 (67) 1 353 (75)

Years from first discharge to death, n (%)

51 202 (13) 244 (14)

1–2 199 (13) 275 (15)

3–4 169 (11) 211 (12)

5–9 323 (22) 396 (22)

10–19 520 (35) 562 (31)

20+ 85 (6) 105 (6)
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All three personality disorder clusters as well as ‘other
personality disorder’ exhibited an increased SMR in both genders
(Tables 2 and 3), although those with cluster B and ‘other
personality disorder’ displayed somewhat higher SMRs than the
other groups; cluster B all-cause mortality was 6.4 (95% CI 5.9–
7.0) in women and 5.6 (95% CI 5.2–6.2) in men and ‘other
personality disorder’ all-cause mortality was 6.3 (95% CI 5.9–
6.8) in women and 5.1 (95% CI 4.8–5.4) in men. The SMR for
suicide in those with a cluster B diagnosis was as high as 34.5
(95% CI 30.2–39.3) in women and 16.0 (95% CI 13.6–19.0) in
men, and was similar among those with ‘other personality
disorder’: 33.0 (95% CI 29.1–37.3) in women and 17.0 (95% CI
15.2–19.1) in men. Furthermore, death with undetermined intent
was highest in those with a cluster B disorder; the SMR was 26.4
(95% CI 20.2–34.6) in women and 20.1 (95% CI 15.4–26.2) in
men. Finally, all homicides occurred in those with cluster B or
‘other personality disorder’.

In total 46% of women and 55% of men were admitted to
hospital only once with a primary diagnosis of personality
disorder (online Table DS1). In contrast, 9% of the women and
4% of the men had more than 10 admissions with that primary
diagnosis. Most patients (82% of women and 78% of men) had
also been admitted to hospital for other psychiatric disorders after
their first admission for personality disorder, and also for somatic
disorders (92% of women and 81% of men). There was already an
increased SMR for all-cause mortality after one single admission
period with a primary diagnosis of personality disorder: 5.3
(95% CI 4.9–5.7) in women and 4.6 (95% CI 4.3–4.9) in men.
Those admitted to hospital more frequently had only a slight
further increase in SMR, for example, 7.3 (95% CI 6.2–8.6) in
women and 6.7 (95% CI 5.4–8.3) in men admitted more than
10 times. This result suggests that the number of admissions is
not a severity marker per se for the overall risk for premature
death. At the same time, the risk for unnatural death in women,
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Table 2 Standardised mortality ratios (SMRs) with 95% confidence intervals for all those with personality disorder and by the

different clusters in women

Standardised mortality ratios (95% CI)

Cause of death All Cluster A Cluster B Cluster C Other

Total 6.1 (5.8–6.4) 4.3 (3.5–5.3) 6.4 (5.9–7.0) 5.0 (4.0–6.4) 6.3 (5.9–6.8)

Natural 3.6 (3.4–3.9) 3.4 (2.7–4.4) 3.4 (3.0–3.8) 3.7 (2.7–5.0) 3.8 (3.5–4.2)

Infections 8.6 (5.6–13.2) 5.3 (0.8–37.8) 2.2 (0.5–8.7) 8.2 (1.2–58.3) 14.1 (8.7–22.6)

Cancer 1.6 (1.4–1.9) 2.4 (1.6–3.5) 1.9 (1.5–2.3) 1.4 (0.7–2.6) 1.3 (1.1–1.7)

Endocrine 6.8 (4.8–9.6) 2.6 (0.4–18.1) 3.9 (1.8–8.1) 12.0 (3.9–37.1) 9.1 (6.0–13.9)

Mental

Substance misuse 11.4 (7.2–18.2) – 15.1 (7.8–28.9) 13.3 (1.9–94.7) 10.2 (5.1–20.4)

Other 13.3 (9.2–19.3) 14.1 (3.5–56.3) 9.7 (4.9–19.4) 32.3 (10.4–100) 14.4 (8.7–23.9)

Nervous system 4.9 (3.5–6.7) 1.7 (0.2–12.1) 4.2 (2.4–7.3) 2.6 (0.4–18.7) 6.1 (4.1–9.2)

Cardiovascular 5.9 (5.2–6.6) 5.0 (3.2–7.8) 5.0 (3.9–6.2) 7.5 (4.8–11.7) 6.5 (5.5–7.7)

Respiratory 7.9 (6.3–9.9) 9.3 (4.7–18.7) 8.6 (5.9–12.4) 5.5 (1.8–17.1) 7.4 (5.3–10.4)

Gastrointestinal 4.9 (3.6–6.6) 3.9 (1.3–12.2) 3.1 (1.7–5.8) 4.2 (1.0–16.6) 6.4 (4.4–9.3)

Other 6.1 (4.8–7.7) 2.5 (0.6–10.1) 6.3 (4.3–9.2) 1.9 (0.3–13.8) 6.8 (4.9–9.4)

Unnatural 22.0 (20.4–23.6) 12.8 (8.5–19.3) 23.2 (20.8–25.9) 18.0 (11.8–27.3) 22.2 (20.1–24.7)

Suicide 32.8 (30.0–35.8) 21.5 (13.4–34.7) 34.5 (30.2–39.3) 25.8 (15.3–43.5) 33.0 (29.1–37.3)

Undetermined intent 22.3 (18.5–26.9) 7.2 (1.8–28.7) 26.4 (20.2–34.6) 16.0 (5.2–49.7) 21.2 (16.1–27.8)

Homicide 5.6 (2.8–11.3) – 3.2 (0.8–12.8) 8.7 (3.9–19.4)

Traffic accidents 2.8 (1.7–4.6) – 3.0 (1.4–6.3) 5.5 (0.8–38.8) 2.7 (1.3–5.6)

Other 15.2 (12.4–18.6) 9.9 (3.7–26.3) 15.1 (10.9–20.8) 15.0 (5.6–39.9) 16.1 (12.2–21.3)

Table 3 Standardised mortality ratios (SMRs) with 95% confidence intervals for all those with personality disorder and by the

different clusters in men

Standardised mortality ratios (95% CI)

Cause of death All Cluster A Cluster B Cluster C Other

Total 5.0 (4.7–5.2) 4.1 (3.6–4.7) 5.6 (5.2–6.2) 3.2 (2.5–4.1) 5.1 (4.8–5.4)

Natural 3.2 (3.0–3.5) 3.1 (2.6–3.6) 3.2 (2.8–3.7) 2.7 (2.0–3.5) 3.3 (3.1–3.6)

Infections 10.7 (7.8–14.7) 4.0 (1.0–15.9) 11.8 (6.4–21.9) 5.2 (0.7–36.8) 12.4 (8.4–18.2)

Cancer 1.5 (1.3–1.7) 1.5 (1.0–2.3) 1.3 (0.9–1.9) 1.1 (0.5–2.4) 1.6 (1.3–1.9)

Endocrine 4.0 (2.8–5.6) 2.6 (0.8–8.1) 2.2 (0.8–5.9) 10.9 (4.5–26.2) 4.3 (2.8–6.7)

Mental

Substance misuse 7.3 (5.5–9.7) 3.3 (1.1–10.2) 8.2 (4.8–14.1) – 8.5 (6.1–12.0)

Other 5.4 (3.9–7.6) 5.2 (1.9–13.8) 6.3 (3.4–11.6) – 5.6 (3.6–8.6)

Nervous system 5.1 (3.8–6.9) 6.1 (2.9–12.8) 3.9 (2.0–7.8) 4.5 (1.1–18.0) 5.5 (3.7–7.9)

Cardiovascular 3.4 (3.1–3.8) 3.7 (2.8–4.7) 3.4 (2.7–4.3) 3.2 (2.1–4.8) 3.4 (2.9–3.8)

Respiratory 5.5 (4.2–7.0) 4.3 (2.0–9.0) 4.3 (2.3–8.0) 5.9 (2.2–15.7) 6.2 (4.5–8.4)

Gastrointestinal 3.2 (2.4–4.1) 3.9 (2.1–7.3) 1.8 (0.9–3.8) 3.0 (1.0–9.3) 3.5 (2.5–4.9)

Other 5.9 (4.8–7.3) 4.8 (2.6–9.0) 8.1 (5.6–11.5) 2.5 (0.6–10.1) 5.6 (4.2–7.4)

Unnatural 11.4 (10.6–12.1) 9.1 (7.3–11.4) 12.7 (11.3–14.4) 6.4 (4.2–10.0) 11.5 (10.5–12.5)

Suicide 16.4 (15.1–17.9) 15.7 (12.1–20.5) 16.0 (13.6–19.0) 12.3 (7.4–20.3) 17.0 (15.2–19.1)

Undetermined intent 15.2 (12.9–17.8) 9.8 (5.4–17.6) 20.1 (15.4–26.2) 2.6 (0.4–18.3) 14.7 (11.9–18.2)

Homicide 4.7 (2.7–8.3) – 8.3 (3.7–18.5) – 4.1 (1.8–9.1)

Traffic accidents 3.4 (2.5–4.5) 2.2 (0.7–6.7) 4.8 (3.0–7.7) 2.0 (0.3–14.3) 3.0 (2.0–4.5)

Other 7.7 (6.6–9.0) 4.5 (2.5–8.0) 9.8 (7.4–12.9) 3.3 (1.1–10.2) 7.9 (6.4–9.7)

https://doi.org/10.1192/bjp.bp.114.149583 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.bp.114.149583


Björkenstam et al

particularly suicide, was considerably increased in women
admitted more than once (online Fig. DS1). The increase in
SMR remained stable after two or more admissions: 25.8 (95%
CI 22.2–29.9) in those admitted only once, 39.6 (95% CI 32.5–48.2)
in those admitted twice and 39.2 (95% CI 30.7–50.0) in those
admitted more than 10 times. In men, a similar but less prominent
pattern was seen; the SMR for suicide was 15.0 (95% CI 13.2–17.1)
for those admitted once, it was highest for those admitted three
times, 21.9 (95% CI 17.1–28.1) and it was 16.9 (95% CI 11.4–25.0)
for those admitted more than 10 times.

Comorbidity had a negative effect on overall SMR. Thus, the
SMR for all causes increased from 3.3 (95% CI 2.2–4.9) in women
and 2.4 (95% CI 1.9–3.1) in men without any comorbidity, to 6.5
(95% CI 6.1–6.9) in women and 5.7 (95% CI 5.4–6.0) in men
admitted with both psychiatric and somatic diagnoses (Tables 4
and 5). The effect of psychiatric comorbidity was most obvious
for unnatural causes of death, and particularly for death with
undetermined intent. A comparison between those without
comorbidity and those with psychiatric comorbidity showed that
the SMR for death with undetermined intent increased from 7.7
(95% CI 1.1–55.0) to 32.9 (95% CI 17.1–63.2) in women, and
from 4.1 (95% CI 1.3–12.6) to 18.8 (95% CI 12.4–28.5) in men.
The effect of somatic comorbidity was more obvious for natural
causes of death and resulted in a slightly increased all-cause
SMR. Finally, there was no increase in SMR for natural causes
in women or men with personality disorder without any
comorbidity (SMRs of 1.5 (95% CI 0.8–2.9) and 1.0 (95% CI
0.6–1.6), respectively).

The increased SMR in individuals admitted to hospital for
personality disorder is also reflected in a decreased cumulative
survival over time (online Fig. DS2). The survival curves show a
virtually linear decline in both women and men. Twenty years
after their first discharge, 35% of the women and 41% of the
men aged 40–64 at their first admission were dead, compared with
an expected 10% and 15%, respectively. In those aged 15–39 at
their first admission corresponding figures were 11% and 18%
v. an expected 2% and 3%, respectively.

Discussion

Main findings

Our study shows that people who have been admitted to hospital
with a diagnosis of personality disorder have a substantially
increased risk of death compared with the general population,
with five- to six-fold increased all-cause mortality, three-fold
increased mortality for natural causes and more than 10-fold
increased mortality for unnatural causes. Furthermore, in those
with a comorbid psychiatric disorder the risk for suicide was
found to be increased as much as 42-fold in women and 19-fold
in men. The core results validate those found in a previous
investigation in a smaller sample of people with personality
disorder who had been treated as in-patients in northern Norway.9

The most important finding is that the increased mortality is
distributed among all clusters of personality disorder, and that
differences between clusters are much smaller than the difference
between the general population and people with personality
disorder. There are virtually no differences between clusters with
respect to natural deaths, whereas unnatural deaths are somewhat
more frequent in cluster B and in ‘other personality disorder’ than
in clusters A and C.

Comparison with findings from other studies

The gender distribution and the distribution between clusters in
this cohort of patients with hospital admissions for personality

disorder are similar to those in previous studies, i.e. with about
60% women and the dominance of cluster B and ‘other personality
disorder’.6 These findings differ from global health survey data,
where the incidence of personality disorder in males is about 2.5
times as high as in females, and with a fairly equal distribution
between clusters.1 A possible explanation is that more cluster B
patients receive care than those with clusters A and C,12 because,
logically, of the clinical characteristics of cluster B, and also a
gender bias when making psychiatric diagnoses.21 Furthermore,
most patients in clinical practice with severe personality pathology
do not fulfil criteria for a specified personality disorder
diagnosis.21 This issue has been discussed previously in the
context of findings in the National Comorbidity Survey
Replication (NCS-R).12 There is also reason to suppose that
patients reported as having ‘other personality disorder’ have more
severe personality pathology,22 as standard personality prototypes
tend to merge as disturbance gets more severe23 and that greater
severity is associated with greater mortality, including suicidal
behaviour. 24

The all-cause mortality in in-patient-treated individuals with a
diagnosis of personality disorder is similar to that reported
previously,6,7,25 and is also similar, for example, to that reported
for anorexia nervosa (an SMR of 6.1 in women in the present
study and 6.2 in patients with anorexia nervosa26). It is
considerably higher than that found previously for both affective
disorders, with SMRs of 2.5 for bipolar disorders and 2.0 for
unipolar disorders,27 and for schizophrenia, with an SMR of
2.8.28 Comparisons with these studies are appropriate as data
are based on the same background population, using the same
healthcare system and national healthcare registers.

Deaths by suicide

It is well established that patients with cluster B personality
disorder, particularly borderline personality disorder and
antisocial personality disorder, have an increased risk for
suicide.5,9,29,30 Thus, an accepted truth has been that about 8–10%
of those receiving a diagnosis of borderline personality disorder
die by suicide,31 which is about 50 times more than in the general
population,32 although SMR data for larger patient cohorts are
lacking in the literature. We show (Tables 2 and 3) a mortality rate
for suicide in women admitted to hospital for cluster B personality
disorder that is close to the previously mentioned figure, an SMR
of 34.5 (95% CI 30.2–39.3), whereas in men the figure is lower,
SMR 16.0 (95% CI 13.6–19.0). Not unexpectedly, the high suicide
mortality within cluster B is seen in those with a borderline
personality disorder, as a subgroup analysis showed that the
mortality from suicide in those with a diagnosis of borderline
personality disorder was higher, although marginally so, than that
in the aggregated cluster B group, both in women and in men
(online Table DS3). A striking observation is that the mortality
from suicide was similar in those with cluster B personality
disorder and in those with ‘other personality disorder’, and also
almost as high in those with cluster A and cluster C personality
disorder. We also noticed that being admitted to hospital twice
or more was associated with a further increased suicide rate in
women. This is in accordance with the concept that women die
by suicide after a number of attempts whereas men often take their
own life at their first attempt.33

Deaths from natural causes

The increased mortality because of natural causes in patients with
personality disorder has been explained by poorer general health
and an unhealthy lifestyle,6 and also by barriers to receiving
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and maintaining adequate care for their comorbid physical
conditions.34,35 It is noteworthy that patients with personality
disorder without any registered somatic or psychiatric comorbidity
did not present with an increased SMR for natural causes.

Psychiatric comorbidity

Psychiatric comorbidity had only a moderate potentiating effect
on the SMR for unnatural causes. This is consistent with previous
studies suggesting that patients with personality disorder seek
healthcare for their comorbid Axis I disorders, although their
impairments are not a result of these disorders.1 The contribution
of psychiatric comorbidity to the increased risk for premature
death from unnatural causes is also in accordance with previous
data indicating that patients with personality disorder who die
by suicide commonly have a comorbid diagnosis, most often
substance misuse or depressive disorder.36

Strengths and limitations

The strengths of the study include the population-based design
using national registers with high levels of completeness and
validity. However, there are some weaknesses. First, the study is
based on patients with hospital admissions. Hospital admissions
account for only a small part of all psychiatric interventions in
Sweden, as in most countries. There is a true risk of selection bias
in that a subgroup of patients with more severe problems in
personality functioning are overrepresented in our cohort.
Therefore, uncritical extrapolation to patients with personality
disorder who are not treated as in-patients is not possible. On
the other hand, a study based on no fewer than 1 095 338 Swedish
men conscripted to military service between 1969 and 1994
showed that the increased risk of premature death associated
with psychiatric disorders in general is not confined to those
who have been admitted to hospital.25 Furthermore, in a first
analysis of patients in out-patient care in Sweden, with data from
2001 to 2011, mortality was also increased in those given only an
out-patient diagnosis of personality disorder (data not shown).

Another issue is that the Swedish healthcare system requires
that each patient be given a formal diagnosis. This is done at
the discretion of the treating physician, which is why its scientific
validity in individual cases can be questioned. Furthermore, the
Swedish National Patient Register is based on the ICD diagnostic
system, whereas the personality disorder cluster concept is part of
the DSM system. As the diagnostic concordance between the
systems is acceptable to high with respect to different personality
disorders37 we chose to apply the cluster concept in the present
study. This was also motivated by the fact that in spite of the
relatively large cohort there was not sufficient statistical power
to report the findings for each personality disorder by primary
ICD code/category. Moreover, there is not total agreement
between ICD-9 and ICD-10 with respect to the criteria for
different personality disorders. This has an impact on the criteria
for cluster B and ‘other personality disorder’ that might influence
interpretation of the data. We therefore analysed subcohorts with
ICD-9 and ICD-10 data separately, and adjusted the follow-up
time for the former to fit with that of the latter. Both cohorts
showed similar SMRs, particularly in cluster B and ‘other
personality disorder’, although with very wide confidence intervals
for the less common clusters A and C (online Table DS2). It must
also be kept in mind that certain individual behaviours indicating
a risk of mortality, such as suicidality or excessive risk-taking, may
constitute an incentive to consider a diagnosis of personality
disorder.

An additional issue is that we were not able to control for
known potentially important confounders such as family history
of personality disorder or other mental disorders, or for socioeco-
nomic status. Finally, the study design, which was chosen to max-
imise time for follow-up and thereby increase power in the
analysis, did not allow for an assessment of in-patient care of other
causes than personality disorder before the first-index episode.
Morbidity was therefore only based on in-patient care occurring
after the first episode. A consequence was that the time course
of symptoms leading to in-patient care, and the importance of
these with respect to mortality, could not be studied.

Implications

Patients with a personality disorder diagnosis consume a great
deal of healthcare as a result of physical as well as mental
conditions.38,39 Despite higher levels of healthcare utilisation, they
have a profoundly increased mortality risk. This marked increase
in excess mortality casts a shadow over the issue of whether they
are given the care they need.7 Increased awareness on the part of
professionals is desirable regarding the health risks associated with
personality disorder.
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