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Abstract

Purpose To compare the prevalence and pattern of co-

morbid substance use disorders (SUD) between patients with

schizophrenia, bipolar disorder, and depressive illness.

Methods Data on presence of alcohol use disorder (AUD)

and non-alcohol drug use disorder (DUD) were retrieved

from the Norwegian Patient Register for individuals born

between 1950 and 1989 who in the period 2009–2013 were

diagnosed with schizophrenia, bipolar disorder or depres-

sive illness according to the 10th version of the WHO In-

ternational Classification of Diseases. The prevalence of

AUD only, DUD only, or both was compared between men

and women across age and diagnostic groups.

Results The prevalence of SUD was 25.1 % in

schizophrenia (AUD: 4.6 %, DUD: 15.6 %, AUD and

DUD: 4.9 %), 20.1 % in bipolar disorder (AUD: 8.1 %,

DUD: 7.6 %, AUD and DUD: 4.4 %), and 10.9 % in de-

pressive illness (AUD: 4.4 %, DUD: 4.3 %, AUD and

DUD: 2.2 %). Middle-aged men with bipolar disorder had

the highest prevalence of AUD (19.1 %) and young men

with schizophrenia had the highest prevalence of DUD

(29.6 %). Of the specific DUDs, all but sedative use dis-

order were more prevalent in schizophrenia than the other

groups. Cannabis and stimulant use disorder was found

among 8.8 and 8.9 %, respectively, of the men with

schizophrenia.

Conclusions The alarmingly high prevalence of DUD

among young patients with severe mental disorders should

encourage preventive efforts to reduce illicit drug use in the

adolescent population.

Keywords Schizophrenia � Bipolar disorder �
Depression � Substance-related disorders � Registry

Introduction

The presence of comorbid substance use disorders (SUD)

poses a substantial challenge in the treatment of patients

with severe mental disorders [1]. Comorbid SUDs are as-

sociated with more severe psychotic and depressive

symptoms [2, 3], more frequent hospitalizations [4], more

involuntary hospitalization [5], and poorer treatment re-

sponse and outcome [6, 7]. Most studies of comorbidity

between severe mental disorders and SUD are based on

data from surveys or clinical samples. Results from rep-

resentative US population surveys have indicated that

30–50 % of individuals with psychotic illness [8, 9] or

affective mood disorder [10, 11] have a comorbid alcohol

use disorder (AUD) or non-alcohol drug use disorder

(DUD). More recently, two smaller clinical studies from

Scandinavian populations have reported similar results

with prevalences of 20–30 % for SUD in schizophrenia

[12, 13] and bipolar disorder [7, 14].
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Although these figures are disturbingly high, the

mechanisms underlying the comorbidity between severe

mental disorders and SUD are poorly understood. Comor-

bidities can reflect a number of relationships, including

self-medication, common etiology or direct causation [15],

and can vary between types of substances and mental

disorders as well as sex and age. It is therefore necessary to

estimate comorbidity in samples that are large enough to

allow all these latter factors to be taken into consideration.

Surveys and clinical studies rely on informed consent

from study participants, thus excluding individuals not able

or willing to participate in clinical and diagnostic assess-

ments. The samples may therefore be biased towards pa-

tients with higher level of functioning, while severely ill

patients with poor outcome may be underrepresented.

National mandatory health registers, on the other hand, are

not based on active consent, and will capture all individuals

with the diagnosis in question who have been in contact

with the health care system. The large number of patients

listed in nationwide registries will also allow for analyses

stratified by sex and age. We are not aware of any prior

study using population-based health registries to estimate

the comorbidity between severe mental disorders and SUD.

Aims of the study

By utilizing data from the Norwegian Patients Register

(NPR), which is a mandatory national registry covering all

patients receiving public specialist health care in Norway,

we aimed to estimate and compare the prevalence of co-

morbid SUD among individuals with and without severe

mental disorders in Norway. More specifically, we esti-

mated the prevalence of AUD and DUD separately for the

three disorders schizophrenia, bipolar disorder, and de-

pressive illness, and investigated differences in proportion

and type of SUD across diagnosis, sex and age.

Methods

Subjects

The NPR is an administrative database of records reported

by all government-owned hospitals and outpatient clinics,

and by all private health clinics that receive governmental

reimbursement. In Norway, governmentally funded mental

health clinics offering in- and outpatient treatment are

available across the country to serve the entire population

of need. The NPR has included the unique personal iden-

tification number since 2008. Consequently, person-speci-

fic data are available from 2008 onwards. Substance use

treatment facilities have reported data to the NPR from

2009 onwards. Diagnostic codes in the NPR follow the

World Health Organization’s International Classification of

Diseases, version 10 (ICD-10).

For the present study, we confined the study population

to individuals born between 1950 and 1989 (24–63 years of

age by the end of the study period) who in the period

2009–2013 were registered at least twice in the NPR with an

ICD-10 diagnosis of schizophrenia (F20), bipolar disorder

(F30–31), or depressive illness (F32–34). To assure diag-

nostic specificity, patients in the bipolar disorder group

were excluded if they had also been diagnosed with a

schizophrenia spectrum disorder [schizophrenia, schizoty-

pal disorder (F21), delusional disorder (F22), or schizoaf-

fective disorder (F25)], and patients in the depressive illness

group were excluded if they had been diagnosed with a

schizophrenia spectrum or bipolar disorder (F20–31). Since

this is the first nationwide registry-based study of psychotic

disorders in Norway, we aimed to compare prevalence and

pattern of comorbid SUD across broader groups of psy-

chotic disorders. Hence, we included three additional

comparison groups consisting of patients registered twice or

more with; (1) delusional disorder, (2) schizoaffective dis-

order, or (3) depressive disorder with psychotic symptoms

(F32.3, F33.3). To assure diagnostic specificity in these

groups as well, patients in the delusional and schizoaffec-

tive disorder groups were excluded if they also had a di-

agnosis of schizophrenia, and patients in the depressive

disorder with psychotic symptoms group were never diag-

nosed with a schizophrenia spectrum or bipolar disorder.

For analyses of comorbid SUD, the following ICD-10

categories were included: AUD, registered with the ICD-10

code F10 at least once, but never registered with F11–F19;

DUD, registered with F11–F19 at least once, but never

registered with F10; AUD and DUD, registered at least

once with F10 and at least once with F11–F19 during the

period 2009–2013. The reason for not requiring at least two

registrations for SUD diagnoses was to maximize the de-

tection rate. The true prevalence of SUD in the Norwegian

population is unknown. As a proxy for a general population

comparison group, we retrieved the following information

from NPR:

1. Number of individuals who were registered with an

AUD, but never with a DUD.

2. Number of individuals who were registered with a

DUD, but never with an AUD.

3. Number of individuals who were registered with both

AUD and DUD.

To explore the distribution of specific substances of

abuse, we calculated the number of individuals registered

at least once with each of the diagnoses F11—opiate use

disorder, F12—cannabis use disorder, F13—sedative use

disorder, F15—stimulant use disorder, and F19—polysub-

stance use disorder. The groups are not mutually exclusive
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since we did not exclude patients registered with multiple

SUDs.

The use of anonymous research files does not require

regulatory ethics approval in Norway. To preserve patient

anonymity, the NPR grouped year of birth into 5-year co-

horts (1950–1954, 1955–1959, 1960–1964, 1965–1969,

1970–1974, 1975–1979, 1980–1984, 1985–1989), and in-

cluded only information on sex and the number of regis-

trations with the relevant diagnoses in the research file.

Statistical analysis

Five-year prevalence estimates of severe mental disorders

and SUD were obtained by dividing the number of patients

within each diagnostic category, by the mean number of

Norwegian residents with corresponding age and sex in the

period between 2009 and 2013. Population figures were

obtained from the website of Statistics Norway (http://

www.ssb.no). Prevalence of comorbid SUD for each di-

agnostic category was estimated by dividing number of

patients with both the specific severe mental disorder and

SUD by the total number of patients with the disorder.

Results

Five-year prevalence of psychotic and affective

disorders

Among 2,659,966 adult individuals (1,360,153 men and

1,299,813 women) born between 1950 and 1989, we

identified 9,002 persons (5,842 men and 3,160 women)

constituting 0.34 % of the population (0.43 % of the men

and 0.24 % of the women) who were registered twice or

more in the NPR with a schizophrenia diagnosis in the

period 2009–2013. A total of 15,540 individuals (6,306

men and 9,234 women), constituting 0.58 % of the

population (0.46 % of the men and 0.71 % of the women),

were diagnosed with bipolar disorder, and 87,540 indi-

viduals (32,104 men and 55,436 women), constituting

3.3 % of the population (2.4 % of the men and 4.3 % of the

women), were registered with depressive illness. For fur-

ther details regarding prevalence of other diagnostic cate-

gories, see Table 1.

More men than women were diagnosed with

schizophrenia and delusional disorder, while more women

than men were diagnosed with schizoaffective disorder,

bipolar disorder, depressive disorder with psychotic

symptoms, and depressive illness. The difference in

prevalence between men and women was highest in the

youngest age groups for schizophrenia, bipolar disorder

and depressive illness, while the sex difference was modest

in the oldest age groups (Fig. 1).

Five-year prevalence of SUD

Among patients with schizophrenia, 25.1 % were also

registered with a SUD diagnosis (AUD: 4.6 %, DUD:

15.6 %, AUD and DUD: 4.9 %). Corresponding figures for

bipolar disorder were 20.1 % (AUD: 8.1 %, DUD: 7.6 %,

AUD and DUD: 4.4 %), and for depressive illness 10.9 %

(AUD: 4.4 %, DUD: 4.3 %, AUD and DUD: 2.2 %). The

prevalence of SUD regardless of comorbid disorders was

2.4 % (AUD: 1.0 %, DUD: 1.0 %, AUD and DUD: 0.4 %).

See Table 2 for details regarding prevalence of SUD for

other diagnostic categories.

The 5-year prevalence of SUD was higher for men than

women for both AUD and DUD in all diagnostic groups.

In schizophrenia, cannabis and stimulant use disorders

were the most prevalent specific SUDs among men and sti-

mulant use disorder was the most prevalent specific SUD

among women (Table 3). For bipolar disorder, depressive

illness and in the population, cannabis use disorder was the

most prevalent specific SUD among men and sedative use

disorder was the most prevalent specific SUD among women.

When the sample was stratified by age intervals, the

prevalence of any SUD was gradually declining with age

both for men and women with schizophrenia, while the

prevalence of any SUD was more stable across age in

bipolar disorder, depressive illness, and in the population

(Fig. 2). The total prevalence of SUD was 43.5 % among

men and 30.3 % among women in their mid-20s with

schizophrenia, while in bipolar disorder, the total preva-

lence of SUD was 29.5 % among men and 19.3 % among

women in their mid-20s. The relative distribution of types

of SUD changed from predominantly DUD in younger age

to predominantly AUD in older age for all diagnostic

groups. The highest prevalence of AUD (19.1 %) was

found among men with bipolar disorder in their mid-50s,

and the highest prevalence of DUD (29.6 %) was found

among men with schizophrenia in their mid-20s.

Discussion

We will highlight three major findings of the present study

on prevalence and pattern of comorbid SUD among pa-

tients diagnosed with severe mental disorders in specialist

health service in Norway between 2009 and 2013. (1) Pa-

tients with schizophrenia, bipolar disorder and depressive

illness had up to a tenfold higher prevalence of SUD

compared to the population estimate. (2) Patients with

schizophrenia had three times higher prevalence of DUD

than AUD, while patients with bipolar disorder, depressive

illness and the population had equal prevalence of AUD

and DUD. (3) The prevalence of SUD was particularly high

among young patients with schizophrenia.
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Registry-based versus population-based samples

This is to our knowledge the first registry-based study of

comorbid SUD in severe mental disorders. A direct com-

parison with findings from population surveys is not

straightforward due to differences in sampling characteris-

tics. While registry-based samples are not dependent on

patients’ informed consent, they will only include people

who have been in contact with the health care system, which

implies a bias towards more severely affected patients. On

the other hand, population surveys may detect individuals

with a diagnosis who are not in treatment but will exclude

patients not able or willing to participate, which implies a

bias towards higher functioning and less disabled patients.

These differences may induce diagnosis-dependent bias in

estimates of prevalence. Severe mental disorders, such as

schizophrenia and bipolar disorder, will to a larger extent be

found in registry-based samples, while disorders such as

mild to moderate depression and anxiety disorders will to a

larger extent be reached by population surveys.

According to clinical guidelines in Norway, all patients

with psychotic illness should be referred to specialist health

care for diagnostic evaluation and initiation of treatment. In

Norway, there are governmentally funded mental health

hospitals with in- and outpatient clinics serving the entire

population. There is a maximum annual fee for outpatient

treatment, while inpatient treatment is free of charge. A

number of psychologists and psychiatrists have their own

private practice but receive reimbursement from the

Government, and their patients do not have to pay more

than the abovementioned maximum annual fee. Some

private therapists do not receive reimbursement and con-

sequently charge more from their patients. For patients

with severe mental illness, who often have restricted eco-

nomic capacity, private treatment is less of an option. All

public and private specialist health services financed by the

Government are obliged to report data to the NPR. We

assume therefore that most patients diagnosed with

schizophrenia in Norway in the period 2009–2013 are in-

cluded in the present study. The prevalence estimates of

depressive illness and substance use disorders, however,

are presumably too low, since these patients are often

treated by GPs or do not seek treatment at all.

Prevalence of SUD in schizophrenia

Among 9,002 patients registered at least twice with

schizophrenia, 2,261 (25.1 %) were also diagnosed with a

SUD in the 5-year period. In large US population surveys

such as the Epidemiological Catchment’s Area (ECA)

study [8] and the National Comorbidity Survey (NCS) [9],

about half of patients with schizophrenia had a lifetime

history of comorbid SUD. However, in the National Co-

morbidity Survey Replication (NCS-R), which is the most

recent survey, lifetime prevalence of any SUD was 26.5 %

[16]. Some of the discrepancy across studies may be due to

a more restrictive definition of AUD in DSM-IV, which

was applied in NCS-R, compared to DSM-III and DSM-III-

R which was applied in the earlier surveys. In two recent

clinical studies of first-episode non-affective psychosis

patients in Norway and Denmark, in which patients were

recruited from the clinic and assessed for DSM-IV diag-

noses using structured interviews, 20–30 % of the patients

also met diagnostic criteria for a current SUD [12, 13]. A

putative explanation for lower prevalence estimates of

comorbid SUD in registry-based samples may be that

clinicians tend to focus on the main diagnosis and may fail

to report relevant secondary diagnoses. However, our

finding of a 25.1 % 5-year prevalence of SUD among pa-

tients with schizophrenia is in line with prevalence esti-

mates from the most recent population survey from the US

(NCS-R) and clinical studies from Scandinavia.

Table 1 Five-year prevalence of psychotic and affective disorders

Groups All Men Women M/F ratio

N %a N %a N %a

Population 2,659,966 100 1,360,153 100 1,299,813 100 Na

Schizophrenia 9,002 0.34 5,842 0.43 3,160 0.24 1.77

Delusional disorder 2,357 0.09 1,311 0.10 1,046 0.08 1.20

Schizoaffective disorder 1,631 0.06 660 0.05 971 0.07 0.65

Bipolar disorder 15,540 0.58 6,306 0.46 9,234 0.71 0.65

Depressive disorder with psychotic symptoms 1,493 0.06 664 0.05 829 0.06 0.77

Depressive illness 87,540 3.29 32,104 2.36 55,436 4.26 0.55

Data from the Norwegian Patient Register in the period 2009–2013 for individuals born between 1950 and 1989 (24–63 years of age by the end

of 2013)

M/F ratio male-to-female ratio, na not applicable
a Proportion of the average Norwegian population of corresponding sex and age across the study period
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We report a three times higher proportion of DUD than

AUD among patients with schizophrenia. In contrast, AUD

were more common than DUD among patients with

schizophrenia in both the ECA study [8] and NCS [9],

while prevalence of AUD and DUD was similar among

patient with schizophrenia in the NCS-R [16]. Recent

clinical studies have demonstrated higher prevalence of

DUD than AUD in first-episode psychosis patients [12,

13], while AUD and DUD were equally prevalent in a

mixed sample of patients with schizophrenia [14]. In two

meta-analyses of clinical studies of patients with

schizophrenia, lifetime prevalence was 20.6 % for AUD

[17] and 26.1 % for cannabis use disorders [18]. The

Fig. 1 Five-year prevalence of schizophrenia (upper panel), bipolar

disorder (middle panel), and depressive illness (lower panel) among

men and women born between 1950 and 1989. Data obtained from

the Norwegian Patient Register for the period 2009–2013. Note

differences in range of y-axis across panels
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results from the meta-analyses are in line with our finding

of higher risk of DUD than AUD in schizophrenia. The

trend for higher risk of DUD than AUD among patients

with schizophrenia found in recent studies may represent a

cohort effect reflecting availability of substances of abuse.

In Norway, the availability of illicit drugs has increased

steadily during the last 20–30 years (data available at the

Norwegian Institute for Alcohol and Drug Research web-

site http://www.sirus.no).

Prevalence of SUD in bipolar disorder

Among 15,540 patients registered at least twice with

bipolar disorder but never with schizophrenia, 3,120

(20.1 %) were also diagnosed with a SUD in the 5-year

period. In contrast, 61 % of patients with bipolar disorder

had a lifetime SUD in the ECA [8], while the prevalence

was 42.3 % in the NCS-R [19] and 36.6 % in the World

Mental Health Survey [20]. In the National Epi-

demiological Survey on Alcohol and Related Conditions

(NESARC), which is the hitherto largest study from one

country, including more than 40,000 adult US citizens,

lifetime prevalence was 58.0 % for AUD and 37.5 % for

DUD among patients with bipolar disorder type I [10]. A

clinical study of 125 bipolar disorder patients in Oslo

demonstrated that 30 % also had a lifetime SUD [7], while

a review of epidemiological and clinical studies concluded

that about 40 % of patients with bipolar disorder type I and

20 % of patients with bipolar disorder type II had a life-

time SUD [21]. Our finding of a 5-year prevalence of

20.1 % for SUD in bipolar disorder is lower than expected

from survey and clinical studies and may reflect that only a

subset of patients with bipolar disorder and SUD are en-

rolled in specialist health service during a given 5-year

period.

We report similar rates of AUD and DUD in bipolar

disorder. This finding is in line with results from the ECA

study [8], while prevalence of AUD was higher than DUD

for patients with bipolar disorder in the other large

population surveys [4, 19, 20], as well as in recent clinical

studies from Norway [7, 14]. The discrepancy in distri-

bution of AUD and DUD between the present study and

previous survey and clinical studies may be due to the fact

that presence of DUD is related to a poorer treatment re-

sponse [7]. Hence, bipolar disorder patients with comorbidT
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cFig. 2 Five-year prevalence of alcohol use disorders (AUD), non-

alcohol drug use disorders (DUD) or both AUD and DUD among men

and women with schizophrenia (SCZ, upper row), bipolar disorder

(BIP, upper middle row), depressive illness (DEP, lower middle row),

and among population individuals who were registered with AUD

and/or DUD regardless of other diagnoses (POP, bottom row) born

between 1950 and 1989. Data obtained from the Norwegian Patient

Register for the period 2009–2013. Note differences in range of y-axis

across panels
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DUD may be overrepresented in specialist health registry

samples.

Prevalence of SUD in depressive illness

Among 87,540 patients registered at least twice with de-

pressive illness but never with schizophrenia or bipolar

disorder, 9,522 (10.9 %) were also registered with a co-

morbid SUD in the 5-year period. This figure is lower than

the 20–40 % reported from US population surveys [8, 11].

We found that prevalence of AUD and DUD was of similar

magnitude among patients with depressive illness. This

was also the case among patients with unipolar depression

in the ECA study [8], while AUD was more than twice as

prevalent as DUD among patients with major depressive

disorder in the NESARC [11]. Our finding of similar pro-

portions of AUD and DUD in depressive illness may reflect

the fact that DUD is overrepresented in specialist health

registry samples due to a more severe disease course.

Prevalence of SUD in the population

Among all registered individuals born between 1950 and

1989, 2.4 % were registered in the NPR with a SUD (AUD

only 1.0 %, DUD only 1.0 %, AUD and DUD 0.4 %) be-

tween 2009 and 2013. The prevalence estimate of AUD

was considerably lower than expected based on data from

previous population surveys in Norway [22, 23], which

indicates that only a small fraction of patients with AUD

are found and registered in specialist health care. The true

prevalence of DUD in Norway is unknown. Kringlen and

co-workers found that 3.4 % of the population in Oslo met

DSM-III-R criteria for a lifetime drug abuse or dependence

[22], while drug use disorders were present in only 0.4 %

of the population in a rural county of Western Norway [23].

Our results demonstrate that among patients in specialist

health care in Norway, the prevalence of SUD is up to ten

times higher in patients with schizophrenia, bipolar disor-

der, or depressive illness compared to the proportion of the

general population who are registered with a SUD in the

NPR.

Pattern of SUD comorbidity across diagnoses

When comparing prevalence and pattern of SUD across

diagnostic groups, we found that DUD was three times

more common than AUD among patients with

schizophrenia, while AUD and DUD were equally com-

mon among patients with bipolar disorder or depressive

illness, and among patients with SUD regardless of other

disorders. The findings are in line with results of a clinical

study specifically comparing substance use in patients with

schizophrenia and bipolar disorder, where stimulant use

was more prevalent in schizophrenia, while patients with

bipolar disorder had a higher rate of alcohol consumption

[24]. When we included a broader spectrum of psychotic

disorders, the pattern of higher risk of DUD than AUD in

schizophrenia spectrum disorders and equal risk of AUD

and DUD in affective disorders was compelling (Table 2).

If differences in types of comorbid SUD in severe mental

illness were mainly determined by availability of drugs,

one would expect similar distributions of AUD and DUD

across diagnostic boundaries and time.

One possible explanation for the strong link between

schizophrenia and DUD is that certain illicit drugs are in-

volved in the causal pathways for schizophrenia. Use of

cannabis and amphetamine, which was particularly preva-

lent among men with schizophrenia in the present study

(Table 3), may induce or exacerbate psychotic symptoms

both in healthy and mentally ill persons [25]. There is also

a strong association between cannabis use and earlier onset

of schizophrenia [26], which indicates that use of cannabis

is a risk factor for schizophrenia [27]. It remains puzzling

that patients with schizophrenia tend to use substances

which are known to exacerbate psychotic symptoms and

impede on cognitive functioning. There is some preclinical

evidence for shared neurobiological vulnerability between

schizophrenia and illicit drug use [28], but the specific

mechanisms are not fully known.

Both psychotic illness and SUD have a peak onset in late

adolescence and early adulthood. The onset of both dis-

orders may be abrupt or insidious, which makes it difficult

to ascertain the direction of causation for the comorbidity.

The pattern of comorbid SUD reported in the present study

may reflect specific pathophysiological mechanisms un-

derlying schizophrenia and affective disorders. Future

longitudinal studies in genetically informative samples are

needed to disentangle the etiological mechanisms for the

co-occurrence of severe mental disorders and SUD.

Age-stratified analyses

One striking finding in the present study was that

schizophrenia differs from affective disorders with respect

to the age trend of SUD comorbidity. In schizophrenia

patients, the prevalence of SUD was about 30–40 % in the

youngest cohorts, predominantly due to illicit drug use

disorders, while the proportion of AUD and DUD de-

creased sharply with increasing age. In contrast, patients

with bipolar disorder and depressive illness had a quite

similar prevalence of SUD across age, but the type of SUD

changed from predominantly DUD in younger age to pre-

dominantly AUD in older age. These findings may indicate

that there are specific mechanisms that render patients with

schizophrenia more vulnerable to illicit drug use disorders,

particularly in early phase of their illness, while patients
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with affective disorders are at increasing risk for devel-

oping an AUD along the disease course.

Implications of the study

Given that comorbid SUD complicates treatment and is

associated with worse outcome of severe mental disorders

[1–7], the high prevalence of DUD among young patients

with schizophrenia must be taken into account by clinicians

and health authorities. Of particular importance is the

widespread use of cannabis and stimulants, which may be

expected to increase, given the political movement in US

and elsewhere aiming to legalize use of cannabis. The re-

sults of the present study should encourage preventive ef-

forts to reduce illicit drug use in the adolescent population,

and clinical facilities serving young patients with psychotic

disorders should offer special treatment options focusing

on harmful use of substances.

Strengths and limitations

The major strength of the present study was the use of a

mandatory health registry which covers the entire popula-

tion treated in specialist health care facilities, leading to

minimal dropout. The large sample size enabled an in-

depth analysis of comorbid SUD across diagnosis, age and

sex. By including all patients registered with a psychotic or

affective disorder in the NPR in the period 2009–2013, we

assured that the sample represents the range of patients

found in the clinic.

However, the results must be interpreted with the fol-

lowing limitations in mind. First, the study only included

people who had been in contact with specialist health care

services during 5 years. Findings from population-based

surveys have demonstrated that less than half of subjects

fulfilling criteria for one or more mental disorders have

received professional treatment [20, 29]. In consequence,

the 5-year prevalence estimates reported in the present

study are lower than the true prevalence of severe mental

disorders and comorbid SUD in the population. Second, the

ratio of comorbid to single disorder patients will always be

higher in hospital than population settings as first demon-

strated by Berkson in 1946 [30]. Comorbid cases usually

have a more severe form of disease compared to single

disorder cases [31], which increases the probability of be-

ing found in treatment samples. To amend for Berkson’s

bias, we included a comparison group consisting of patients

registered in NPR with a SUD notwithstanding other di-

agnoses. Third, diagnoses of psychotic disorders and SUD

in the NPR have not yet been subjected to formal validity

testing. Two recent reports comparing clinical and re-

search-based diagnostic evaluations among first-time ad-

mitted patients in Northern Norway demonstrated good

agreement for schizophrenia, but inconsistent report of

comorbid diagnoses [32], and moderate agreement for af-

fective disorders [33]. In parallel, systematic assessments

of diagnostic accuracy in similar registries in other Nordic

countries have shown acceptable agreement between reg-

ister diagnoses of psychotic disorders and research diag-

noses based on scrutiny of case notes or structured

diagnostic interviews [34–37]. To maximize the detection

of comorbid cases, we evaluated all diagnoses set by any

specialist health care facility across 5 years and did not

require that comorbid diagnoses were set on the same oc-

casion as the primary diagnosis, and we did not require two

or more registrations for each type of SUD for the patient

to be characterized as a comorbid case. Fourth, even

though we applied the mean population figure across

2009–2013 as denominator for prevalence estimates, there

might be bias due to unknown rate of emigration and

deaths in the background population.
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