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Adolescent psychiatric in-patients

A high-risk group for premature death

ELLEN KJELSBERG

Background Researchhas
demonstrated increased mortality ratesin
adolescent psychiatric in-patients.

Aims Toinvestigate this excess
mortality by calculating standardised
mortality ratios (SMRs) relative to cause of

death, diagnosis, cohort and age.

Method A nationwide Norwegian
sample of 1095 former adolescent
psychiatric in-patients were followed up
I5-33 years after first hospitalisation by
record linkage to the National Death
Cause Registry.

Results The SMR was significantly
increased for almost all causes of death
investigated. In males, all psychiatric
diagnoses had significantly increased
SMRs, whereas in females, organic mental
disorder, anxiety disorder and affective
disorder had non-significantly increased
SMRs. The SMR was significantly elevated

for all age-spans and cohorts investigated.

Conclusions A broad prevention
strategy is needed to combat the
increased mortality rates found in

adolescent psychiatric in-patients.
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Harris & Barraclough (1998) have recently
completed an extensive review of research
into mortality in mental disorders. Among
152 reports fulfilling strict guidelines for
acceptance, a total of six papers reporting
mortality in child and adolescent psychi-
atric patients were included in the meta-
analysis (Goldacre & Hawton, 1985;
Kuperman et al, 1988; Rydelius, 1988; de
Chateau, 1990; Larsen et al, 1990; Ostman,
1991). These studies were based on a total
population of 7536 patients, mostly Scandi-
navian. Combining the results from these
six studies, Harris & Barraclough found
that the all-causes mortality risk was 2.8
times the expected in child and adolescent
psychiatric patients. We reported earlier
(Kjelsberg & Dahl, 1998) on the mortality
rates in a nationwide Norwegian sample
of 1095 adolescent psychiatric in-patients.
We wanted to investigate the excess mor-
tality further by calculating standardised
mortality ratios (SMRs) relative to cause
of death, diagnosis, cohort and age. This has
not, to our knowledge, been done before.

METHOD

Population

The study population has been described
elsewhere (Kjelsberg & Dahl, 1998). It con-
sisted of all patients consecutively admitted
to the adolescent unit at the National Cen-
tre for Child and Adolescent Psychiatry in
Oslo, Norway, during the years 1963—
1981. The hospital was the only in-patient
facility for adolescent psychiatric patients
in the country at the time, and no regional
admission rules were in force; thus, the
sample can be considered nationwide. Alto-
gether, 93.4% of all patients were traced
successfully in official registers. Of these,
53 had emigrated and had to be excluded,
together with 42 patients for whom the
medical records were missing or incom-
plete. Thus, a total of 1095 patients
(85.8% of the original sample) entered the

comprehensive mortality study undertaken
by us.

For these 588 males and 507 females,
mean age was 15.0 years at admission
(s.d.=1.6, range=11-22) and 39.5 years
(s.d.=5.5, range=28-51).
The mean follow-up period from first
24.5 vyears (s.d.=S5.5,
range=15-33). The population was fol-
lowed for a total of 25 268 person-years.

Based on the hospital records, all pa-
tients were rediagnosed according to the
diagnostic criteria in DSM-IV (American

at follow-up

admission was

Psychiatric Association, 1994). An inter-
rater reliability study yielded satisfactory
results, with kappa=0.79. The largest
diagnostic group was disruptive behaviour
disorder (DBD), which comprised 55.3%
of the patients. A total of 13.9% had a
personality disorder, and a psychotic dis-
order was found in 8.9% of the patients.
The rest of the population consisted of
about equal groups with mood disorder,
anxiety disorder, psychoactive substance
use disorder (PSUD) and organic mental
disorder, with the remainder suffering
other mental disorders. Comorbidity was
frequently encountered, with 51% of the
patients having more than one disorder.
The disorder dominating the clinical pic-
ture was considered to be the main diag-
nosis. Psychoactive substance use disorder
was the comorbid disorder most often
reported, with 36.5% of those with
DBD having a concurrent PSUD. Patients
with DBD were dichotomised according to
concurrent PSUD or not.

Statistical methods

The observed number of deaths in the study
population and the causes of these deaths
were determined by linkage of the patient
list to the National Death Cause Registry.
The register is based on personal identifica-
tion numbers and includes all death certifi-
cates for the Norwegian population. The
cause of death had been established in all
cases and was recorded according to the
ICD-9 classification (World Health Organ-
ization, 1977).

For each patient, the gender, birth year
and first admission year were recorded,
together with diagnosis at hospitalisation
and, when applicable, year and cause of
death. Hospital admissions and deaths were
averaged to have occurred in the middle of
the calendar year. Thus, the admission
year and the death year counted as half a
year, and each interposed year counted as
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one year. For people who did not die, full
person-years were registered up to and
including 1995, the last year of the obser-
vation. Person-years in the study were ar-
ranged according to birth year in cohorts.

To calculate the expected mortality in
the corresponding cohorts in the general
Norwegian population, mortality data per-
taining to the total Norwegian population
were employed for all cohorts of interest,
with calculations performed for each gen-
der separately. The mortality tables arrived
at in this manner could then be used to
calculate the expected numbers of deaths
by cause of death, mental disorder, cohort
and age for each gender.

The SMR is the observed number of
deaths divided by the expected number of
deaths, multiplied by 100. To test the statis-
tical significance of the SMR we assumed
that the observed number of deaths fol-
lowed a Poisson distribution. Confidence
intervals for SMR were computed using
the CIA computer program (Gardner &
Altman, 19894). A 95% confidence interval
(95% CI) was chosen. The SMR is signifi-
cantly elevated if the lower confidence
interval is >100 and significantly reduced
when the upper confidence interval is
<100.

We wanted to compare the SMRs found
for different cohorts in a meaningful way. To
do this we chose the method developed by
Ederer & Mantel (1974) and recommended
by Gardner & Altman (1989b). The method
gives the confidence interval for the ratio
between two standardised ratios. A 95%

The SMRs investigated

First, the gender-specific all-causes SMRs
were calculated. Next, the gender-specific
SMRs for natural (malignant neoplasms, cir-
culatory disorders and other somatic disor-
ders) and unnatural (suicide, homicide,
drug overdose death, accident and other vio-
lent) causes of death were investigated. The
gender-specific all-causes SMRs were calcu-
lated for the main categories of DSM-IV
mental disorders at index hospitalisation.
The total patient sample was then dichotom-
ised into two cohorts on the basis of year of
birth. A total of 532 patients were born
during 1945-1955, whereas the rest (563
patients) were born during 1956-1968.
Gender-specific all-causes SMRs were invest-
igated for these two cohorts. Next, the
observation period for each patient was
divided into three age-spans: from first
hospitalisation up to the age of 25 years;
between the ages of 25 and 34 years; and
35 years and above. Gender-specific all-cause
SMRs were then calculated for these ages.

RESULTS

Cause-specific SMRs

The all-causes SMRs were significantly in-
creased in both genders, with an all-causes
death risk seven times that expected in both
males and females. On dichotomising
causes of death into natural and unnatural
causes, the SMRs remained significantly
raised. In males, the mortality risk from un-

natural causes was 8.5 times that expected

that expected. In females, the mortality risk
from unnatural causes was almost 16 times
that expected and from natural causes it
was 2.5 times that expected. Looking into
specific causes of death, the mortality risk
was significantly raised for almost all the
causes investigated. In males, the mortality
risk from drug overdosing was 54 times
that expected and for homicide it was 13
times that expected. The only SMR not
found to be significantly raised in males
was in neoplasms. In females, the mortality
risk from drug overdosing was 83 times
that expected and from suicide it was 19
times that expected. In females, the mortal-
ity risk was not significantly raised in neo-
plasms, circulatory disease or homicide.
The SMRs with 95% Cls for all the causes
of death investigated are given in Table 1.

Looking at the relative contribution of
unnatural and natural causes of death to the
overall mortality, we found that unnatural
causes accounted for 75.2% of all deaths in
males and for 76.2% of all deaths in females.
Taking into account the expected mortality
rates, we found that unnatural deaths
accounted for 77.6% of all excess deaths in
males and 83.2% of all excess deaths in
females.

Mental disorder-specific SMRs

In males, all-causes SMRs were significantly
raised in all psychiatric disorders, ranging
from 2750 in PSUD to 390 in psychotic dis-
orders. In females, SMRs were significantly
raised in all disorders except organic disor-

CI was chosen for this procedure also. and from natural causes it was four times ders, affective disorders and anxiety

Table | All-causes standardised mortality ratios (SMRs) and cause-specific SMRs in male and female adolescent psychiatric in-patients

Cause of death Males (n=588) Females (n=507)

Observed Expected SMR 95% ClI Observed Expected SMR 95% Cl
deaths deaths deaths deaths

All causes 105 15.25 689! 563-834 42 5.98 702! 506949

Unnatural 79 9.31 849 672—-1060 32 2.02 1580' 10802240
Drug overdose 33 0.61 5410' 3290-8340 10 0.12 8330! 310017 800
Suicide 18 2.65 679 337-1210 15 0.79 1900' 1060-3130
Homicide 3 0.23 1300' 147-4770 | 0.12 833 4-6190
Accidents and other 25 5.83 429' 278-633 6 0.99 606' 222-1320

violent causes

Natural 26 5.94 438! 286641 10 3.96 253! 121-464
Neoplasm 1.80 278 90-648 2 2.02 99 5-459
Circulatory 8 1.29 620' 199-1440 | 0.51 196 1-1460
Other natural causes 13 2.85 456! 243-780 7 1.43 490' 197-1010

. The SMR is significantly increased.
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disorders. In females, the mortality risk was
highest in PSUD (28 times that expected),
followed by a mortality risk of 11 times that
expected in psychotic disorders. The SMRs,
including the 95% Cls, for all the mental
disorders investigated are given in Table 2.

Cohort-specific SMRs

The cohort-specific SMRs were signifi-
cantly elevated for both genders in both
cohorts investigated. In males, the mortal-
ity risk for the older cohort was five times

that expected but in the younger cohort it
was 10 times that expected. In females, the
mortality risk was six times that expected
in the older cohort and nine times that
expected in the younger cohort. The gen-
der-specific SMRs found for the two co-
horts, including the 95% Cls, are given
in Table 3.

Investigating the ratio between these
SMRs (Ederer & Mantel, 1974), we found
that in males the SMR_ 956 : SMR _;95¢
ratio was 2.04 (95% CI=1.37-3.15), indi-
cating that the increase was significant. In

ADOLESCENT PSYCHIATRIC MORTALITY

females, the corresponding ratio was 1.47
(95% CI=0.29-1.64), indicating that the

increase was non-significant.

Age-specific SMRs

The SMR was significantly raised in both
genders for all three age-spans investigated.
The mortality risk was highest in the 25-
34-year age-span in both genders, with a
mortality risk nine times that expected in
males and 10.5 times that expected in
females. Gender-specific SMRs, including

Table 2 Mental disorder-specific standardised mortality ratios (SMRs) in 588 male and 507 female adolescent psychiatric in-patients

Psychiatric diagnosis' Males Females
n Observed Expected SMR  95%ClI n Observed Expected SMR  95%Cl
deaths deaths deaths deaths
PSUD 23 1 0.40 2750 1370-4920 43 9 0.32 28107 1290-5340
DBD+PSUD 102 27 233 11602 764-1690 79 8 0.88 9092 392-1790
DBD—PSUD 233 36 6.23 578> 405-800 82 5 1.23 4072 132-949
Psychotic disorder 54 6 1.54 3902 143-848 44 6 0.53 11302 415-2460
Affective disorder 31 5 0.87 575* 187-1340 45 2 0.54 370 45-1340
Anxiety disorder 33 4 0.92 4352 118-1110 32 | 0.41 244 6-1360
Personality disorder 47 7 1.13 6192 249-1280 105 8 1.20 667> 288-1310
Organic disorder 32 5 0.92 5432 1761270 24 | 0.31 323 8-1800
Other mental disorder 33 5 0.92 5432 1761270 53 3 0.51 5882 121-1720
I. PSUD, psychoactive substance use disorder; DBD, disruptive behaviour disorder.
2. The SMRis significantly increased.
Table 3 Cohort-specific standardised mortality ratios (SMRs) in 588 male and 507 female adolescent psychiatric in-patients
Cohort Males Females
n Observed Expected SMR'  95%ClI n Observed Expected SMR'  95%ClI
deaths deaths deaths deaths
Born 1945-1955 274 46 9.31 494  362-659 258 26 4.12 63l 412-926
Born 19561968 314 60 5.96 1006  768-1296 249 17 1.83 929  540-1490
I. The SMR values are significantly increased.
Table 4 Age-specific standardised mortality ratios (SMRs) in male and female adolescent psychiatric in-patients
Age (years) Males Females
n Observed Expected SMR! 95% ClI n Observed Expected SMR! 95% ClI
deaths deaths deaths deaths
<25 588 29 5.88 493 330-708 507 12 1.58 759  392-1330
25-34 559 48 5.20 923 681-1220 495 20 1.91 1050 640-1620
=35 511 29 4.19 692  464-994 475 1 245 449  224-803

I. The SMR values are significantly increased.
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the 95% ClIs, for the three age-spans inves-
tigated are given in Table 4.

DISCUSSION

Ours is a nationwide patient sample large
enough to enable us to perform gender-
specific mortality analyses regarding cause
of death, psychiatric diagnosis, cohort and
age. Owing to the nationwide nature of
the sample, the total Norwegian population
was the preferred reference population. The
use of such a large reference population
(about 4 million) offered a high stability
in the mortality rates used to calculate ex-
pected deaths. The proportion of patients
traced at follow-up was high, compared to
the long follow-up period. It is unlikely that
those who were not investigated represent a
selection-biased group.

Most other studies rely on the old diag-
noses given at discharge from hospital
(Goldacre & Hawton, 1985; Kuperman et
al, 1988; Rydelius, 1988; de Chateau,
1990; Larsen et al, 1990; Ostman, 1991).
This study has rediagnosed all patients
using DSM-1V, a criterion-based diagnostic
in widespread
national use. An interrater study with satis-

system currently inter-
factory results was conducted to ensure the
quality of the diagnostic procedure.

The population investigated does evi-
dently consist of the most severe cases in
the country over the admission period, thus
representing a population of ‘worst cases’
adolescent psychiatric in-patients. One im-
portant question is the degree to which the
results can be generalised to adolescent
psychiatric in-patients of today. This is a pro-
blem inherent to all long-term follow-up stu-
dies. Although the overall composition of
adolescent psychiatric in-patients most likely
has changed considerably over these years, it
might be that a sample of the most disturbed
patients has not changed to the same extent.
The most disturbed adolescent psychiatric
patients of today have a high frequency of co-
morbidity (Lewinsohn et al, 1995), and the
picture is often complicated by drug misuse
(Bukstein et al, 1989). These characteristics
also apply to our study population.

Cause-specific SMRs

In their meta-analysis, Harris & Barra-
clough (1998) found an all-causes SMR of
448 in male and 367 in female child and
adolescent psychiatric patients. The higher
rates in our sample might be due partly to
the high proportion of PSUD and other
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comorbidity. It might also be that a
population of mixed child and adolescent
psychiatric patients carries a lower mortal-
ity risk than a pure adolescent psychiatric
population. Our study population consisted
of in-patients only who may have a higher
mortality risk than a mixture of in- and
out-patients. In the meta-analysis, adult
psychiatric in-patients had generally lower
SMRs than ours. Our results were more
similar to the SMR of 599 found in a pro-
bationary school clientele (Rydelius, 1988).

Our finding of unnatural causes
accounting for 75.2% of all deaths in males
and for 76.2% of all deaths in females is in
accordance with Harris & Barraclough’s
meta-analysis (1998), which found that
child and adolescent psychiatric patients
had a high percentage of unnatural deaths
(>70%). Also, regarding excess mortality,
our results are in line with the meta-analysis,
which demonstrated an excess from unna-
tural causes of about 80%. The findings
are similar to those of de Chateau
(1990), who found that 82% of the deaths
occurring in his sample from a child guid-
ance clinic were caused by suicide, homicide,
accidents or PSUD.

The suicide risk in males was close to
seven times the suicide risk in the general
population, and it was even more markedly
raised (19 times) in females. These suicide
rates are far above the suicide risk found in
child and adolescent psychiatric patients in
the meta-analysis of Harris & Barraclough
(1998) and are comparable only to the SMRs
of 960 in male and 1244 in female adult psy-
chiatric in-patients in the same review arti-
cle. Our finding of a higher suicide SMR in
females than in males is concordant with stu-
dies of adult patients with various mental
disorders (Harris & Barraclough, 1998).

The increased risk of natural deaths is
comparable to that found in most cate-
gories of psychiatric patients investigated
(Harris & Barraclough, 1998), and might
be due to poor social circumstances, a high
frequency of heavy smokers and somatic
complications due to alcohol and drug mis-
use, that is, cirrhosis of the liver and AIDS.
It has been suggested also that the increase
might be partly because patients with ser-
ious, often undetected, physical disorders
are selectively referred to psychiatric clinics
(Martin et al, 1985).

Mental disorder-specific SMRs

As there has not, to our knowledge, been
any large study of mortality in adolescent

psychiatric in-patients relative to specific
mental disorders, we found a comparison
of our results with those of Harris &
Barraclough’s (1998) comprehensive meta-
analysis of mortality in various mental
disorders in general to be most meaningful,
although they pertain to adult patients. In
the vast majority of disorders investigated
by us, the mortality risk was higher in our
adolescent population than in the adult
populations in the meta-analysis.

We have reported elsewhere (Kjelsberg
& Dahl, 1999) that 72% of our patients
with DBD, most of them males, had a crim-
inal record at follow-up. We therefore com-
pared our results regarding this particular
patient group with those of Reiter (1974),
who investigated a group of mentally ill
males in a forensic psychiatric unit in
Sweden. He found an SMR of 340, which
is still well below the SMRs of 1160 and
578 found in our DBD males, relative to
concurrent PSUD or not.

The mortality risk in our patients with
psychotic disorders was markedly higher
than in any of the psychotic subgroups
of Harris & Barraclough’s (1998) meta-
analysis. This might imply that the mortal-
ity risk in psychotic disorders is highest in
patients with adolescent debut. We found
a markedly higher mortality risk in females
than in males with psychotic disorder, a
gender difference not found in adults in
the meta-analysis. Females with an adoles-
cent debut of psychosis might be a high-risk
group for premature death.

Comparing our results in the PSUD
group with those of adult mixed-drug abu-
sers in the meta-analysis, our all-causes
SMRs of 2750 in males and 2810 in fe-
males were high compared with their corre-
sponding ratios of 495 and 444. This
marked difference is most likely due to
our selected material of severely disordered
and often comorbid in-patient drug addicts.

Cohort-specific SMRs

The increase in SMR from the 1945-1955
cohort to the 1956-1968 cohort can be ex-
plained by a marked increase in overdose
deaths and suicides from the older to the
younger cohort, an increase that is paral-
leled in the general population of Norway.
Only the increase in the male population
was significant, though. It is important to
investigate further whether this cohort
effect of increased mortality in adolescent
psychiatric in-patients continues in the
future.



Age-specific SMRs

The pattern of an initial increase in SMR in
adolescents throughout their mid-20s and
then a subsequent decrease in SMR has
been found in other populations too. Zilber
(Zilber et al, 1989) found that the SMR
increased from 417 in 10-19-year-olds to
798 in 20-39-year-olds, after which the
SMR steadily decreased down to 163 in
those 70 years or older. Other studies have
found similar trends, although less marked
(Black et al, 1985; Martin et al, 1985;
Casadebaig & Quemada, 1989; Amaddeo
et al, 1995; Hansen et al, 1997). It is
important to realise, however, that all these
results pertain to psychiatric patients in
general, and not to adolescent psychiatric
in-patients growing older, as in our sample.
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