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Abstract This study aimed to compare 2-year outcome

among individuals with early-onset (EO;\18 years) versus

adult-onset (AO) first-episode, non-affective psychosis. We

compared clinical and treatment characteristics of 43 EO

and 189 AO patients 2 years after their inclusion in a

clinical epidemiologic population-based cohort study of

first-episode psychosis. Outcome variables included

symptom severity, remission status, drug abuse, treatment

utilization, cognition and social functioning. At baseline,

EO patients were more symptomatically compromised.

However, these initial baseline differences were no longer

significant at the 2-year follow-up. This study challenges

the findings of a larger and older literature base consisting

primarily of non-comparative studies concluding that

teenage onset indicates a poor outcome. Our results indi-

cate that adolescent-onset and adult-onset psychosis have

similar prognostic trajectories, although both may predict a

qualitatively different course from childhood-onset

psychosis.

Keywords First-episode psychosis � Duration of

untreated psychosis � Adolescence � Early-onset psychosis

Introduction

Early in brain development, synaptogenesis is followed by

the elimination of weaker neural connections, a process

often referred to as ‘‘synaptic pruning’’. In the sensory

areas of the human brain, this process is generally com-

pleted by the age of 2 years, but in the prefrontal and

association areas it reaches a critical level during adoles-

cence. The onset of psychosis frequently occurs during this

period, and it has been hypothesized that the process of

J. Langeveld (&) � I. Joa � W. ten Velden Hegelstad �
T. K. Larsen

Department of Psychiatry, Regional Centre for Clinical Research

in Psychosis, Stavanger University Hospital,

Health West, Armauer Hansensvei,

4014 Stavanger, Norway

e-mail: jhl@sus.no

S. Friis � I. Melle � S. Opjordsmoen

Department of Psychiatry, Oslo University Hospital,
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synaptic pruning is a critical etiological factor influencing

both the onset and the course of the illness [1]. Results

from a recent study support previous findings of a gen-

eralized cognitive dysfunction in subjects with schizo-

phrenia and other non-affective psychoses [2]. The

developmental uniqueness of the teenage years renders the

onset of psychosis during this period, here called early-

onset (EO) psychosis, of particular interest, especially in

comparison with AO cases. For this study, we have used

the convention of defining EO psychosis as psychosis onset

between the ages of 13 and 18 years [3].

A number of older studies have found that marked pre-

morbid impairments are related to a more severe course and

outcome in EO psychosis [4–9]. A more recent study dem-

onstrates that EO psychosis patients show significant cog-

nitive impairment [10]. However, three studies comparing

EO with AO patients failed to demonstrate unambiguously a

worse outcome for EO patients. The first investigation

compared 19 EO and 19 AO patients and found more neg-

ative symptoms for the EO patients [11]. However, this study

focused on children below the age of 15 years, not between

15 and 18 years of age; therefore, results may not represent a

typical EO sample, but rather a mixture of very EO [3] and

EO psychosis. The second was a file-audit study of 636

patients, of which 118 patients were younger than 18 years

old [12]. No significant outcome differences were found

between EO- and AO-onset psychosis. The third study

compared adolescents (age: 15–19 years; n = 69) and adults

(age: 26–50 years n = 69) presenting for treatment for the

first time [11]. At 1-year follow-up, the two groups were

similar clinically and functionally, but EO patients used

more cannabis. At the 2-year follow-up, again few differ-

ences were found, although EO patients had experienced a

greater number of relapses.

In summary, the course of EO psychosis clearly reflects

deterioration. However, when this course is compared to a

‘‘control’’ group of AO psychosis, no greater downward

trajectory of psychopathology has been consistently

demonstrated.

The TIPS study (Early Treatment and Intervention of

Psychosis; TIPS-I and TIPS-II) explores the clinical utility

of an early detection and intervention program in reducing

the duration of untreated psychosis (DUP) in a population-

based catchment area [13]. As part of this study, baseline

differences between EO and AO psychosis were investi-

gated, with EO patients showing poorer premorbid func-

tioning, more depressive symptoms and suicidality, and

less cognitive impairment [14]. The current study aimed to

investigate whether the previously demonstrated baseline

differences between EO and AO patients with first-episode,

non-affective psychosis remained significant at a 2-year

follow-up.

Materials and methods

Participants

Inclusion criteria were: living in the catchment area

(Rogaland County) and recruited over two time periods

(TIPS-1: 1997–2001 and TIPS-2: 2002–2004); age

15–65 years; meeting the DSM-IV [15] criteria for

schizophrenia, schizophreniform disorder, schizoaffective

disorder (core schizophrenia spectrum disorders) or brief

psychotic episode, delusional disorder, affective psychosis

with mood-incongruent delusions (affective psychosis

MID), or psychotic disorder not otherwise specified; being

actively psychotic, as measured by a Positive and Negative

Syndrome Scale (PANSS) score [16] of four or more on at

least one of the following PANSS items: P1 (delusions), P3

(hallucinations), P5 (grandiose thinking), P6 (suspicious-

ness) and G9 (unusual thought content); not previously

receiving adequate treatment for psychosis (defined as

antipsychotic medication of 3.5 haloperidol equivalents for

12 weeks or until remission of the psychotic symptoms);

no neurological or endocrine disorders with relationship to

the psychosis; no contraindications to antipsychotic medi-

cation; understands/speaks one of the Scandinavian lan-

guages; IQ over 70 (WAIS); willing and able to give

informed consent. Age of onset was determined retro-

spectively at study entrance by patient report and additional

information provided by relatives. To explore whether

excluding patients with an IQ below 70 potentially intro-

duced any selection bias, exclusion rates were compared

based on this criterion. We found that 9% of the EO

patients with an IQ below 70 were excluded, compared to

5% of the AO patients.

To summarize findings from the initial study, the two

onset groups demonstrated the following demographics and

clinical characteristics at baseline [14]: EO patients

(n = 43) were younger and less educated than AO subjects

(n = 189) according to definition of EO and AO patients.

EO patients were more compromised than AO patients on

childhood social and academic functioning, had a longer

DUP, had more frequent outpatient visits, and displayed

more suicidal behavior (plans and attempts). They were

more depressed, but cognitively less impaired. Moreover,

they had a higher mean GAFs score [15, 17] (Table 1).

A total of 189 patients participated at the 2-year follow-

up, including 33 EO and 154 AO patients. No significant

differences for age of psychosis onset, age at study inclu-

sion, gender distribution, DUP, study site, drug abuse,

suicidal behavior, or hospitalization existed between

dropouts versus completers for either of the onset groups.

Neither did we find significant differences between EO and

AO dropouts for these variables.
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Instruments and procedure

Symptom levels were measured with the PANSS. The

duration of untreated psychosis (DUP) was defined as the

time from onset of psychosis until the start of adequate

treatment [18]. The 30 PANSS items were grouped into the

following five factors: positive, negative, cognitive,

depressive, and excitement [19]. Misuse of alcohol and

other substances was measured by the Drake Clinician

Rating Scale [20]. Social functioning was measured by the

Strauss Carpenter Level of Functioning Scale [21].

After referral to the TIPS early detection team, cases

identified with potential psychosis were invited to undergo

a more comprehensive psychosis screening involving the

PANSS. Individuals with a score[3 on one or more of the

PANSS subscale items designated above were then referred

for a longer interview using the Structured Clinical Inter-

view for DSM-IV (SCID) [22]. Diagnoses were set based

on data from SCID and available patient registry data. Any

individuals diagnosed with a non-affective psychosis were

subsequently included in the study. The treatment system

was based on a single catchment area and was publicly

Table 1 Clinical characteristics

and demographics at baseline

EO early onset psychosis, AO
adult-onset psychosis
a Narrow schizophrenia

spectrum diagnosis:

schizophrenia,

schizophreniform disorder, or

schizoaffective disorder; b other

psychoses: brief psychosis,

delusional disorder, affective

psychosis MID, psychosis NOS
c t test; d Pearson Chi-square;
e Fisher exact test

EO (n = 43) AO (n = 189) p value

Demographics

Age at study entrance: mean (SD)/range 17.1 (2.3)/

15.0–24.0

27.0 (8.6)/

17.0–62.0

.00c

Age at psychosis onset: mean (SD)/range 15.6 (1.6)/

9.5–17.9

26.4 (8.5)/

18.0–62.0

.00c

Men (%) 22 (51) 119 (63) .17d

Scandinavian origin 42 (98) 186 (98) .51e

Mean (SD) length of education at study

entrance, years

10.21 (1.05) 12.13 (2.27) .00c

Clinical characteristics

Diagnosis (%)

Schizophrenia 7 (17) 58 (31) .11e

Schizophreniform disorder 5 (12) 36 (19)

Schizoaffective disorder 12 (28) 26 (14)

Brief psychosis 5 (12) 15 (8)

Delusional disorder 2 (5) 10 (5)

Affective psychosis MID 6 (14) 29 (16)

Organic psychosis 0 0

Psychosis NOS 6 (14) 15 (8)

Narrow schizophrenia spectrum diagnosisa (%) 24 (56) 121 (64) .38e

Other psychosesb 19 (44) 68 (36)

Drug abuse (%) 7 (17) 52 (28) .13d

Alcohol abuse (%) 3 (7.1) 24 (13.0) .29d

Suicidal behavior (plans or attempts) (%) lifetime 11 (26) 22 (12) .02d

Treatment characteristics

Included via detection team (%) 15 (34.9) 52 (27.5) .30d

Outpatient at start of psychosis treatment (%) 15 (35) 30 (16) .00d

Duration of untreated psychosis 77.12 (135.16) 33.20 (67.45) .05c

Social/occupational functioning: seeing friends

[2/month (%)

34 (73) 128 (83) .18d

Having paid work (%) 16 (61) 85 (52) .37d

Symptoms

Mean (SD) PANSS pos comp 14.51 (3.65) 14.92 (4.24) .56c

Mean (SD) PANSS neg comp 20.84 (9.54) 19.39 (7.67) .29c

Mean (SD) PANSS cogn comp 5.35 (2.91) 6.79 (3.31) .01c

Mean (SD) PANSS depr comp 12.72 (3.72) 11.13 (3.63) .01c

Mean (SD) PANSS exc comp 8.70 (3.06) 8.69 (3.93) .99c

GAF-symptoms 32.7 (6.1) 29. 7 (6.8) .01c
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funded. Within this catchment area, treatment of first-epi-

sode patients was designated as the responsibility of the

specialized psychiatric treatment system, with rapid trans-

fer of identified cases from the primary care to the speci-

ality services. The treatment program adopted a standard

treatment algorithm with a combination of antipsychotic

medication (low dose, mostly second-generation antipsy-

chotic medication), individual psychosocial treatment, and

psychoeducational multi-family groups.

At follow-up, remission was defined as ‘‘a period of at

least one week without positive psychotic symptoms corre-

sponding to a PANSS score of 3 or below on positive sub-

scale items 1,3,5 or 6 or on general subscale 9’’. Relapse was

defined as ‘‘PANSS item scores 4 or more on one of the above

items, over a period of at least seven days’’.

Assessment raters

The assessment team for the two study inclusion periods was

the same except for one new psychologist in TIPS-II. The team

consisted of clinically experienced and trained research per-

sonnel which performed all evaluations [23]. The raters were

trained for reliability in the use of the study instruments.

Reliability tests were blind andbased on randomly drawn study

participants (for details, see previous publications [23, 24].

Consent

The project has been approved by the Regional Committee

for Medical Research Ethics Health Region West (015.03)

and the Regional Committee for Medical Research Ethics

Health Region II (#S-95189). Written informed consent

was obtained from all study participants. For patients

younger than 18 years of age, informed consent was also

provided by their parents or legal guardians.

Statistical analyses

Statistical analyses were performed using SPSS 15.0 (SPSS

Inc. Chicago, Illinois). Continuous data were represented

as means with standard deviations (SD) and analyzed using

Student’s t tests. Categorical variables were analyzed using

Chi-square (v2) or Fisher’s exact test. All tests were two

tailed with a level of significance of p \ 0.05.

Results

Although no significant differences in diagnostic distribu-

tion were found either at baseline or at the 2-year follow-

up, the onset groups were more similar diagnostically at

2 years compared to baseline. Specifically, the proportion

of schizoaffective patients in the EO subsample at baseline

was twice the proportion of AO schizoaffective patients. At

the 2-year follow-up, however, the percent of EO schizo-

affective patients had decreased, such that a greater per-

centage of EO patients now received a diagnosis of

schizophrenia. As shown in Table 2, no significant group

differences existed at the 2-year follow-up for symptoms

(including suicidal thoughts), remission status, substance

abuse, numbers of patients on antipsychotic medication,

type of antipsychotic medication, participation in psycho-

therapy, or hospitalization. A greater number of EO sub-

jects and their families had participated in the

psychoeducational multi-family groups. Additionally, no

differences existed at the 2-year follow-up for the number

of friends as measured by the Strauss–Carpenter indices or

employment held during the previous year (Table 2).

Discussion

At a 2-year follow-up, no significant differences were

found between the EO and AO groups on the five PANSS

components. Except for multi-family group therapy, we

found no differences in treatment utilization, and no dif-

ferences existed for suicidal behavior, substance abuse, or

functional outcomes. At baseline, in contrast, the EO

patients were clearly more compromised both premorbidly

and morbidly than AO patients. Moreover, the EO patients

had a longer DUP, and had higher levels of depression and

suicidal behavior. At 2 years, however, the differences

between the two groups were no longer apparent and fewer

EO subjects had been continuously psychotic. Since EO

and AO patients are in different stages of life (EO: mean

age = 17 years and AO: mean age = 27), obviously their

social and occupational aspects of life will have different

features. For example, since more older subjects will have

entered regular occupational activities before psychosis

onset, we expected a higher degree of AO patients having

returned to paid work at follow-up. However, this expec-

tation was not confirmed.

These findings are intriguing and challenge the notion

that EO cases have poorer outcome. In the model of psy-

chosis as a product of developmentally aberrant synaptic

pruning, the normal transition from late childhood to early

adulthood involves reductions (pruning) of cortical–corti-

cal connections. Psychosis ensues when the reduction

exceeds a normal level, generating positive and negative

symptoms of psychosis. EO of psychosis in adolescence

can arise from two possible mechanisms. First, synaptic

connectivity in childhood may already be reduced due to

genetics or other factors, such as perinatal trauma. In these

cases, normal adolescent pruning reduces connectivity

below the psychotic threshold before leveling off. Alter-

natively, normal levels of synaptic connectivity from
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childhood are carried into adolescence, but pruning is

abnormally aggressive and reduces connectivity below the

psychotic level before leveling off. In the first instance, the

onset is slow and insidious with high levels of negative

symptoms, while in the second, the onset is rapid and acute

with a high level of positive symptoms.

During adolescence, both of these processes level off

and symptom severity plateaus. In AO psychosis, the same

pruning process occurs, reducing connectivity to psychotic

threshold and also leveling off, but it does so later than

adolescent cases. This may explain our finding that at

baseline, the EO cases were symptomatically more com-

promised than the AO cases. Nevertheless, the pruning

process continues until synaptic density plateaus. Each

mode of onset involves a comparable loss of connectivity,

but the EO cases are affected earlier than AO cases.

Eventually, however, both EO and AO groups will reach

the same level of reduced connectivity, albeit at different

Table 2 Demographics and

clinical characteristics including

symptoms at 2-year follow-up

EO early-onset psychosis, AO
adult-onset psychosis
a Percentages of non-missing

data on this variable
b First-generation

antipsychotics: perphanizine,

zuclopenthixol, haloperidol,

chlorpromazine,

chlorprothixene,

levomepromazine, pimozide
c Second-generation

antipsychotics: olanzapine,

risperidone, sertindole
d Fisher’s exact test; e Pearson

Chi-square; f t test

EO (n = 33) AO (n = 154) p value

Clinical characteristicsa

Diagnosis (%)

Schizophrenia 12 (39) 70 (45) .58d

Schizophreniform disorder 1 (3) 7 (4)

Schizoaffective disorder 6 (19) 30 (19)

Brief psychosis 1 (3) 9 (6)

Delusional disorder 0 (0) 7 (5)

Affective psychosis MID 8 (26) 24 (16)

Organic psychosis 0 (0) 1 (1)

Psychosis NOS 3 (10) 6 (4)

Narrow schizophrenia spectrum diagnosis 22 (61) 107 (72) .84d

Other psychoses 11 (39) 47 (28)

Drug abuse (%) 4 (11) 29 (18) .27d

Alcohol abuse (%) 2 (6) 18 (11) .28d

Suicidal behavior (plans or attempts) (%)

during follow-up period

16 (57) 68 (47) .42e

Remission statusa

Continuously psychotic (%) 4 (13) 39 (25) .10d

Social/occupational functioninga

Seeing friends C2/month (%) 26 (69) 109 (81) .18e

Having paid work (%) 9 (36) 65 (41) .61e

Living alone (%) 33 (89) 120 (70) .02e

Mean (SD) length of education at study entrance, years 11.28 (1.20) 12.32 (2.63) .00f

Symptoms

Mean (SD) PANSS pos comp 8.84 (4.97) 9.36 (4.97) .24f

Mean (SD) PANSS neg comp 13.78 (5.66) 15.91 (6.78) .10f

Mean (SD) PANSS cogn comp 4.26 (2.22) 4.29 (2.06) .97f

Mean (SD) PANSS depr comp 9.03 (4.28) 8.18 (3.03) .48f

Mean (SD) PANSS exc comp 6.20 (2.37) 6.53 (2.72) .33f

Mean (SD) GAF-symptoms 54.91 (18.00) 51.27 (17.15) .28f

Treatmenta

Mean no. of weeks of antipsychotic medication (SD) 67.28 (38.17) 74.19 (34.37) .28e

No. of subjects not on medication at follow-up (%) 12 (32) 48 (29) .70d

Use of first-generation antipsychoticsb at follow-up (%) 9 (24) 35 (21) .67e

Use of second-generation antipsychoticsc at follow-up (%) 16 (43) 81 (49) .59

Mean no. of weeks of psychotherapy (SD) 89.44 (25.75) 82.13 (29.65) .71e

Participated in multifamily group therapy (%) 24 (77.4) 71 (46.1) .00e

Mean number of hospital admissions during follow-up (SD) 2.00 (1.70) 2.18 (1.8) .59f

Mean duration (no. of weeks) of all admissions (SD) 28.10 (33.84) 26.23 (28.52) .72f
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time points. This can be observed in our sample, as the EO

cases were significantly more compromised than AO cases

at the initial evaluation (baseline), but differences attenu-

ated over time and both onset groups demonstrated

equivalent levels of severity and impairment at follow-up.

The limitations of the present study deserve acknowl-

edgment. Despite similar treatment protocols, the admin-

istration of treatment may have differed between groups.

Another shortcoming of the study regards the lack of a

specific measure of cognition. Cognitive functioning was

only measured by the PANSS, which is a notably poor

measure of cognitive functioning [24]. Further, our study

excluded patients with an IQ below 70. Given that low IQ

is associated with a more severe prognosis in EO psychosis

[25, 26]), a selection bias may have occurred, such that we

selected a subset of EO patients with a better prognosis

than the average EO patient. However, our data showed

that 9% of the EO patients were excluded based on this

criterion, compared to 5% of the AO patients. Owing to the

relatively few patients and relatively small difference

between EO and AO, we feel that any potential bias cannot

severely threaten the validity of our results. In contrast to

the study by Pencer et al. [27], we did not exclude AO

subjects with the lowest age of psychosis onset. Therefore,

it is possible the two groups might not be optimally

delineated. However, since our aim was to evaluate the

2-year outcome of baseline differences between EO and

AO patients, we chose to use the same definitions of EO

and AE at both time points to ensure continuity in the

research design [14]. Lastly, a 2-year follow-up period is a

relatively short duration of time. Owing to the attenuation

of group differences already observable during the 2-year

time frame, however, it seems unlikely that a longer fol-

low-up period would have provided additional or contra-

dictory evidence to our findings. Results showing a similar

long-term (i.e., 2 years) outcome strongly suggest that an

adolescent onset of psychosis is an earlier manifestation of

the same neurobiological processes as observed in adult-

onset cases. Until recently, the literature suggested that

adolescent-onset cases were different somehow, more

severe and malignant, yet none of these studies actually

compared adolescent versus adult-onset cases at follow-up.

Our study replicates findings by Pencer et al. [27] and

questions the prevailing assumption that earlier-onset cases

of psychosis are more severe.
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