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Non-psychotic psychiatric disorder

and subsequent risk of schizophrenia

Cohort study
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Background Those with
schizophrenia often give a history of
premorbid non-psychotic psychiatric
disorder.

Aims Toinvestigate the association
between non-psychotic psychiatric
disorders and the later development of

schizophrenia.

Method Menaged |8 or |9 years,
conscripted to the Swedish army in 1970
(n=50 054) were linked to the Swedish
National Psychiatric Case Register.

Results There was an increased risk of
schizophrenia in those with ICD—8
diagnoses of neurosis (OR=4.6,95% ClI
3.2-6.9), personality disorder (OR=8.2,
95% Cl 5.4—12.3), alcohol abuse (OR=5.5,
95% CI1.7—17.5) or substance abuse
(OR=14.0,95% C| 7.8-25.0) at age 18.Of
those who developed schizophrenia, 38%
(95% Cl 32-45) received a diagnosis of
non-psychotic psychiatric disorder at age
[8.Only those with personality disorder
had a significantly increased risk of
schizophrenia (OR=2.4,95% CI |.1-5.2)
with onset after age 23.

Conclusions Personality factors could
represent an underlying vulnerability to
schizophrenia. Other diagnoses occurring
before schizophrenia may reflect a

prodromal phase of the illness.
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It has long been recognised by clinicians
that non-psychotic disorders can often
occur before the onset of schizophrenia. It
is usually presumed that this is a mani-
festation of a prodromal phase of the ill-
ness. However, it is not clear what
proportion of people with schizophrenia
have other psychiatric conditions before
onset. It is also possible that those with
non-psychotic psychiatric disorder have an
increased risk of developing schizophrenia
and that non-psychotic psychiatric dis-
orders could have a causal relationship with
the onset of schizophrenia.

Background

Asking people with schizophrenia and their
retrospectively about psycho-
pathology before the onset of the psychosis

relatives

is likely to be prone to biased reporting. If
these questions are to be addressed success-
fully it is important to establish the pre-
sence or absence of psychopathology
before the onset of the psychotic illness.
One methodology for approaching this
question has been by using child guidance
Robins’ study
(Robins, 1966) found that somatic symp-
toms, depression and antisocial behaviour
were all associated with the later develop-

records. classic cohort

ment of schizophrenia. However, this
design did not give any idea of the propor-
tion of people with schizophrenia who had
problems before onset. The large propor-
tion of conduct problems in the sample
was probably a result of patterns of referral
to the clinic. Gardner (1967) reported an
increased likelihood of anxiety, phobias
and obsessive—compulsive disorder among
children attending the Judge Baker Clinic.
Both of these older US studies were prob-
ably using diagnoses of schizophrenia that
do not correspond to our current use of
the term (Cooper et al, 1972). Ambelas
(1992) in a UK study estimated that child
guidance clinic attenders were twice as
likely to develop schizophrenia and also
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found associations between ‘mixed emo-
tional and conduct’ disorders and schizo-
phrenia. The study was, however, rather
small and the design of the case—control
study took no account of the potential for
selection bias.

There have also been some cohort studies
based upon general population samples.
Hanson et al (1990) briefly report a cohort
study in which Minnesota Multidimensional
Personality Inventory
depression, anxiety, internalised anger, social

sections covering
alienation and withdrawal were associated
with admission for schizophrenia in the fol-
lowing 5 years. There were, however, few
methodological details in their account.
More recently, Tien & Eaton (1992) have
carried out a cohort study utilising data from
the Epidemiologic Catchment Area (ECA)
programme. They found that phobias and
panic were associated with schizophrenia 1
year later. This study is limited by the short
follow-up period and concerns about the
validity of diagnoses of schizophrenia in the
ECA. Two UK cohort studies have also
investigated childhood psychiatric disorders
in relation to the later development of schizo-
phrenia. Jones et al (1994) found that anxiety
in childhood was associated with schizo-
phrenia. Done et al (1994) also found that
various measures of childhood emotional
well-being were associated with later schizo-
phrenia, although they reported differences
in the patterns between men and women.
Personality abnormalities and disorders
are also common before the onset of schizo-
phrenia (Berenbaum & Fujita, 1994;
Malmberg et al, 1998). There is evidence
that personality dimensions, such as those
suggested by Malmberg et al (1998), and
clinical diagnosis of personality disorder
are both increased before schizophrenia
(Fenton & McGlashan, 1989).
studies have supported the idea that schizo-
typal features such as magical thinking are
associated with increased risk (Fenton &
McGlashan, 1989; Chapman et al, 1994).
These studies all point towards an

Some

increased prevalence of non-psychotic
symptomatology in those who later develop
schizophrenia. However, a number of
questions remain. The current study was
able to use data from the Swedish Conscript
Survey linked to the Swedish National
Register of Psychiatric Admissions. Infor-
mation
obtained at age 18 years before the onset
of psychosis, both in the form of self-
reported symptoms and also by screening

about psychiatric state was

for psychiatric disorder followed by a
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psychiatric examination. Although the psy-
chiatric examination was unstandardised, it
was obtained before the onset of schizo-
phrenia and therefore was unbiased by the
presence of schizophrenia. We were also
able to examine whether the association
between psychiatric disorder and schizo-
phrenia was still present when schizo-
phrenia had a relatively late onset in
relation to the original survey. This would
test the idea that non-psychotic symptoma-
tology was a manifestation of the pro-
drome of schizophrenia.

METHOD

Subjects

A total of 50 087 18-year-old males con-
scripted into the Swedish army during
1969-1970 formed the cohort for the cur-
rent study. Other studies (David et al,
1997; Malmberg et al, 1998) have used the
same population. Only 2-3% of the male
population were excused conscription on
account of severe mental or physical
handicap. The conscription procedure took
36 h for each subject, and consisted of a
series of tests of physical and mental capa-
city, health status, personality and intellec-
tual capacity. A full medical examination
was carried out, and if any disease or dis-
ability was reported or discovered, a more
thorough examination was performed. Each
subject answered self-administered ques-
tionnaires on family, social background
and behaviour during adolescence. Permis-
sion to use the database for research was
granted by the Karolinska Ethics Committee
and the Swedish Data Inspection Board.

Assessment of psychiatric disorder

All were given a structured interview by a
psychologist and those reporting any psy-
chiatric symptoms or current problem
under treatment were interviewed by a psy-
chiatrist and given a diagnosis according to
ICD-8 (World Health Organization, 1974)
where applicable. The whole procedure
was aimed at detecting disease as well as
identifying persons suitable for higher mili-
tary training, hence the threshold for referral
to the psychiatrist was low. The following
diagnostic categories were used in the analy-
sis: neurosis (ICD code 300.00-300.99),
personality disorder (code 301.00-301.99),
alcohol abuse (code 303.00-303.99) and
substance abuse (code 304.00-304.99).

NON-PSYCHOTIC PSYCHIATRIC DISORDER AND RISK OF SCHIZOPHRENIA

Thirty-three cases of psychosis were
diagnosed at the time of conscription and
these were excluded, leaving 50 054 indivi-
duals in the cohort. The self-report question-
included
concerned with the current emotional well-
being of the respondent. The questions were
all scored on a four point Likert scale (Yes,
frequently; Yes, sometimes; Yes, now and

naires also eight questions

then; No, never) and the results for each
question were dichotomised in order to
simplify the presentation. The results were
checked to ensure that dividing the data in
this way did not alter our interpretation of
them. The questions could be translated as
follows: “Do you ever get headaches?”,
“Do you have difficulty sleeping?”, “Do
you frequently get stomach ache?”; “Do
you get nervous?”;, “Do you feel down?”,
“Do you get angry easily?”, “Do you get
troubled and restless?”” and “Do you get upset
when things go wrong?”. These items were
thought to reflect neurotic symptomatology.

Follow-up

The Swedish National Register of Psychi-
about 70% of all
admissions in 1970, rising to 83% in
1973. From 1974 to the end of 1983 the
coverage was between 97 and 98%. For
the linkage reported here the register was
closed in 1983, although it has subse-
quently been re-opened. The register also
provided a date for the first admission to
a psychiatric hospital after 1973.

atric Care recorded

Psychiatric diagnosis

The patients were given clinical diagnoses
according to the Nordic version of ICD-8.
The two end-points analysed were admis-
sion for schizophrenia (codes 295.00-
295.99) and other psychoses (codes
296.00-299.99), as well as year of entry
onto the case register (year of first admis-
sion). Diagnoses have been found to have
approximately 85% specificity and sensi-
tivity when measured against DSM-III
criteria (American Psychiatric Association,
1980). In addition, a random selection of
cases from the National Register was recently
retrieved and the diagnoses checked. An on-
going validity study has confirmed these
results on 23 cases of schizophrenia with re-
spect to DSM-III-R schizophrenia criteria
(American Psychiatric Association, 1987).
In addition, of twenty individuals with a
non-schizophrenic psychosis, only two met
the criteria for schizophrenia (10% false
positive); the rest were correct.
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Analysis

Logistic regression was used to calculate
odds ratios (ORs) and 95% confidence
intervals for schizophrenia and other psy-
choses before and after adjustment for
other variables. The odds ratios can be
interpreted as rate ratios because schizo-
phrenia is a rare outcome. Previous research
on this cohort (David et al, 1997; Malm-
berg et al, 1998) found that the IQ score
and personality variables concerned with
friendship and interpersonal relations were
strongly associated with schizophrenia.
The following four personality variables
were therefore used in adjusting the results:
having a steady girlfriend, fewer than three
close friends, preferring to socialise in small
groups, and feeling more sensitive than
other people. There were relatively few
missing data. Only 3% of the sample had
missing data for one or more of the self-
reported symptoms. There were 195 cases
with schizophrenia and 193 cases with
other psychoses.

RESULTS

The association between the eight self-
reported symptoms and the onset of schizo-
phrenia was examined. In the univariate
analysis in which the variables were
examined alone (Table 1, column 3), six
of the variables were significantly associ-
ated with schizophrenia. As these variables
are all associated with each other, we per-
formed an analysis that took account of this
association in order to determine which of
the variables were independently associated
with schizophrenia (Table 1, column 4,
adjusted for other symptoms). Difficulty
sleeping, feeling depressed (‘down’) and
being upset when things go wrong all had
independent associations. We then adjusted
the results for a number of other confoun-
ders, including the diagnosis given at con-
scription by the psychiatrist (Table 1,
column 5). After this procedure, difficulty
sleeping and, possibly, feeling down were
both associated with schizophrenia, whereas
those reporting stomach ache appeared to
have a reduced risk of developing schizo-
phrenia.

The results of performing a similar
analysis with other psychoses as the out-
come are given in Table 2. The pattern of
results was similar, although the findings
showed a less strong association and were
less likely to reach conventional levels of
statistical significance.
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Table | Odds ratios (95% Cl) for the association between somatic and psychological symptoms and schizophrenia

Symptom Number (%) Odds ratios (95% Cl) Odds ratios (95% Cl) Odds ratios (95% Cl) adjusted
of subjects unadjusted' adjusted for symptoms? for confounders?
Headache 14719 (29.7) 1.63 (1.22-2.18) 1.16 (0.84—1.61) 1.01 (0.70-1.46)
Difficulty sleeping 13 393 (27.1) 2.43(1.83-3.24) 1.73 (1.24-2.41) 1.55 (1.07-2.24)
Stomach ache 9786 (19.8) 1.29 (0.92-1.79) 0.73 (0.50-1.06) 0.55 (0.35-0.85)
Feeling nervous 16 265 (32.9) 2.18(1.64-2.89) 1.28 (0.89-1.84) 0.84 (0.55-1.27)
Feeling ‘down’ (depressed) 10 565 (21.4) 2.69 (2.01-3.59) 1.86 (1.30-2.66) 1.53 (0.99-2.35)
Angry easily 19 012 (38.5) 0.95 (0.70-1.27) 0.66 (0.48-0.91) 0.89 (0.63-1.20)
Troubled and restless 9631 (19.5) 1.90 (1.39-2.58) I.11 (0.77-1.60) 0.89 (0.63-1.24)
Upset when things go wrong 20 169 (40.8) 2.33 (1.74-3.11) 1.68 (1.22-2.32) 0.86 (0.61-1.22)
I. Baseline, those without headache, etc.
2. Adjusted for other symptoms in table.
3. Adjusted for other symptoms and diagnosis at conscription: personality variables, IQ, drug taking, family economy, place of upbringing.
Table 2 Odds ratios (95% Cl) for the association between somatic and psychological symptoms and other psychoses
Symptom Number (%) of subjects Odds ratios (95% CI) Odds ratios (95% Cl) Odds ratios (95% Cl)
unadjusted' adjusted for symptoms? adjusted for confounders?
Headache 14 719 (29.7) 1.35 (1.00-1.82) 1.08 (0.77-1.50) 0.97 (0.68—-1.39)
Difficulty sleeping 13 393 (27.1) 1.69 (1.26-2.27) 1.38 (0.98-1.94) 1.21 (0.84-1.75)
Stomach ache 9786 (19.8) 1.25 (0.89-1.75) 0.91 (0.62-1.32) 0.82 (0.55-1.24)
Feeling nervous 16 265 (32.9) 1.74 (1.30-2.32) 1.35 (0.94-1.95) 1.20 (0.80-1.80)
Feeling ‘down’ 10 565 (21.4) 201 (1.49-2.73) 1.64 (1.13-2.39) 1.34 (0.88-2.05)
Angry easily 19 012 (38.5) 1.02 (0.76-1.37) 0.88 (0.65—1.21) 0.89 (0.63—1.24)
Troubled and restless 9631 (19.5) 1.56 (1.13-2.16) 1.08 (0.73-1.59) 0.89 (0.58-1.38)
Upset when things go wrong 20 169 (40.8) 1.25 (0.94-1.67) 0.97 (0.71-1.34) 0.86 (0.61-1.22)

I. Baseline, those without headache, etc.
2. Adjusted for other symptoms in table.

3. Adjusted for other symptoms and diagnosis at conscription: personality variables, IQ, drug taking, family economy, place of upbringing.

Table 3 Odds ratios (95% Cl) for schizophrenia by diagnosis at conscription

The diagnoses given by the psychiatrist
at conscription were strongly associated
with schizophrenia (Table 3). These associ-

Diagnosis at Number of  Number of Odds ratios Odds ratios Odds ratios 3 § Y
conscription non-cases cases (95% Cl) (95% C) (95% Cl) :;?‘rlzpf:)err;‘:ltzcyl;?f;;:h:;z“i j";ﬁ:rthc (t)l:le
djusted djusted f¢ djusted f¢ . .
unacjuste adjuste olr acjuste orz founding variables. The pattern of results
symptoms confounders for other psychoses (Table 4) was similar
No diagnosis 45 320 120 1.00° 1.00° 1.00% although less strong, and in the case of per-
Neurosis 2502 31 464(3.18-69)  3.44(2.14-5.5) 1.87 (1.08-3.22) :":lf‘lz:t“:ﬁir ::?1 ;(r)nl;rigff::):tjﬁlemc)cta}ii
Personality 1291 28 8.15(5.38-12.3)  6.49 (4.03-10.4) 4.17 (2.47-7.03) & foundi . bi
] confounding variables.
disorder Of the 195 individuals with schizo-
Alcohol misuse 206 3 5.52(174-17.5)  506(156-164) 433(129-145) b0 the sample, 38.5% (95% CI
Substance misuse 347 13 14.0 (7.82-25.0) 1.1 (5.81-21.1) 4.09 (1.75-9.56)

I. Adjusted for symptoms inTables | and 2.

2. Adjusted for symptoms inTables | and 2, personality variables, IQ, drug taking, family economy and place of upbringing.

3. Baseline.

A scale was also constructed by adding
together scores on all the eight self-reported
symptoms. There was a linear relationship
between the scores on this scale and the
later development of schizophrenia, with
OR=1.24 (95% CI 1.16-1.32) for each unit
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increase in the scale. This relationship was
considerably weakened after adjustment for
the other psychiatric diagnoses (OR=1.07,
95% CI 0.96-1.15) and further weakened
after adjustment for the other potential con-
founders (OR=0.98, 95% CI 0.89-1.06).
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3.17-45.3)  had
psychotic psychiatric diagnosis at age 18
years and 30.2% (95% CI 23.6-36.5) had
a diagnosis of neurosis or personality dis-
order (Table 3). Therefore, a substantial
proportion of people with schizophrenia
had significant psychiatric symptomatology
well before its onset. However, psychiatric
disorders would not have been useful in

received a  non-

attempting to predict schizophrenia. Of
the 1319 subjects with personality disorder,
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Table 4 Odds ratios (95% Cl) for other psychoses by diagnosis at conscription

Diagnosis at Number of Number of Odds ratios Odds ratios Odds ratios
conscription non-cases cases (95% Cl) (95% ClI) (95% Cl)
unadjusted adjusted for adjusted for
symptoms' confounders?
No diagnosis 45 320 146 1.00° 1.00 1.00°
Neurosis 2502 31 3.81 (2.58-5.62) 2.52(1.56—4.08) 2.18(1.31-3.63)
Personality 1291 I 2.60 (1.40-4.80) 2.06 (1.56—408) 1.52(0.72-3.23)
disorder
Alcohol misuse 206 0 - - -
Substance 347 4.32(1.76-10.6) 3.66 (1.45-9.24) 3.04(1.10-8.39)
misuse

I. Adjusted for symptoms inTables | and 2.

2. Adjusted for symptomsinTables | and 2, personality variables, IQ, drug taking, family economy and place of upbringing.

3. Baseline.

Table 5 Odds ratios' (95% Cl) for schizophrenia with early onset and late onset (first admission at least 5

years after the diagnosis at conscription)

Diagnosis at conscription

(within 5 years of conscription)

Early onset

Late onset

(5 years or more from conscription)

No diagnosis 1.00% 1.002
Neurosis 3.81 (1.79-8.09) 0.98 (0.43-2.20)
Personality disorder 7.75 (3.76-16.0) 2.43 (1.13-5.22)

Alcohol misuse

Substance misuse

4.05 (0.52-31.3)
8.02 (2.83-22.7)

4.39 (0.99-19.5)
1.84 (0.39-8.68)

I. Adjusted for other symptoms: personality variables, IQ, drug taking, family economy, place of upbringing.

2. Baseline.

Table 6 Odds ratios' (95% Cl) for other psychoses

5 years after the diagnosis at conscription)

with early onset and late onset (first admission at least

Diagnosis at conscription Early on

(within 5 years of conscription)

set Late onset

(5 years or more from conscription)

No diagnosis 1.00%
Neurosis
Personality disorder

Substance misuse

3.70 (1.40-9.78)
2.95(0.81-10.7)
5.16 (0.95-27.9)

1.00?
1.82 (1.00-3.32)
1.17 (0.46-2.99)
2.45 (0.68-8.81)

I. Adjusted for other symptoms: personality variables, IQ, drug taking, family economy, place of upbringing.

2. Baseline.

only 28 developed schizophrenia in the
following 13 years (2.1%, 95% CI 1.3-2.9).

The cases of schizophrenia were divided
into those who were admitted to hospital
within 5 years of the conscript survey (90
cases) and those who were admitted after
that date (105 cases). Those given psychi-
atric diagnoses had an increased risk of
schizophrenia within the first § years, but
only those given a personality disorder
diagnosis had an increased risk of schizo-
phrenia after 5 years (Table 5). A some-
what different pattern was found for those

admitted with other psychoses. Those given
a diagnosis of neurosis were at increased
risk of developing another psychosis after
5 years, although this association was less
strong after adjustment (Table 6).

DISCUSSION

Psychiatric diagnoses for non-psychotic dis-
orders made at age 18 years were strongly
related to the later development of schizo-
phrenia up to the age of 31 years. The
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association between psychiatric diagnosis
at age 18 years and other psychoses was
less strong. The diagnoses given by the psy-
chiatrist at conscription appeared to be
more strongly associated with later psy-
chosis than the self-reported symptoms.
Neuroses and substance misuse disorders
were associated with schizophrenia only
within the first 5 years of the survey. In
contrast, personality disorders were associ-
ated with the later development of schizo-
phrenia after an interval of more than §
years. There was no independent associ-
ation between personality disorder and
other psychoses, and this suggests that the
relationship between personality disorder
and schizophrenia may be a specific one.

The most obvious interpretation of our
findings is that the association between
neurosis, substance misuse and schizo-
phrenia is a reflection of a prodromal phase
of schizophrenia. In contrast, the relation-
ship between personality disorder at age
18 years and schizophrenia before the age
of 31 years seems to be of more import-
ance. This association was apparent even
after taking account of the association with
the personality variables concerned with
friendship and interpersonal relationships
that are connected with the development
of schizophrenia in this cohort (Malmberg
et al, 1998). One can therefore conclude
that other aspects of personality were iden-
tified by the psychiatrists involved in this
study and were independently associated
with schizophrenia.

The results indicate that nearly 40% of
men who develop schizophrenia would
have received a psychiatric diagnosis for a
non-psychotic disorder at the age of 18
years. This affirms the clinical impression
that a large proportion of those with
schizophrenia show other symptomatology
before the psychosis develops. However, it
is also important to note that non-psychotic
psychiatric disorder was not of value in
attempting to predict schizophrenia. Only
2% of those with a personality disorder
diagnosed at 18 years went on to develop
schizophrenia.

The strength of the present study is in
having diagnostic information on the
cohort before the onset of schizophrenia,
and therefore collected in a manner that
could not be biased by the presence of
schizophrenia. However, the diagnoses that
were available were made clinically accord-
ing to ICD-8 and the assessment and
diagnostic decisions were not standardised.
For this reason we chose to use broad
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diagnostic groupings. There will undoubt-
edly be some misclassification in these
clinical diagnoses compared with those pro-
vided by more structured means. However,
because of the lack of bias, we can presume
that any misclassification that did occur
was random in relation to the outcome of
interest. Such random misclassification
tends to reduce the strength of associations
and could not therefore have led to the
positive findings demonstrated here — indeed,
it suggests that our results have under-
estimated the strength of the relationships.

One possible bias is that psychiatrists
were more likely to diagnose schizophrenia
if there was evidence of personality dis-
order earlier in life. However, Swedish
psychiatrists appear to use the diagnosis
of schizophrenia in a very narrow way
and show good agreement with DSM-III
criteria (Kristjannson et al, 1986).

The diagnosis of personality disorder is
notoriously unreliable and the concept of
personality disorder has also been criticised
on a number of grounds (Lewis, 1974; Lewis
& Appleby, 1988). Despite these criticisms,
psychiatrists will tend to diagnose personal-
ity disorder when the subject has experienced
long-lasting abnormalities of behaviour or
mood. These results therefore strengthen
the notion that features of personality,
defined in general terms, are associated with
an increased risk of schizophrenia. We have
previously discussed the possibility that psy-
chological attributes that underlie personal-
ity could be of aetiological importance in
schizophrenia (Malmberg et al, 1998). These
results do not help to identify what these
might be but point to this area as one that
requires further study.
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