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Background and Hypothesis:  Based on the need-adapted 
approach, delaying antipsychotics could help identify 
first-episode psychosis (FEP) adolescents who might 
not require them. However, some individuals might need 
antipsychotics, and postponing could harm their prog-
nosis. This nationwide register-based follow-up aimed to 
test these two hypotheses.Study Design:  All adolescents 
aged 13–20 with a psychotic disorder (ICD-10 codes: 
F20–F29) in Finland between 2003 and 2013 were 
identified (n = 6354) from national registers. For each 
case, a fixed 1825-day follow-up period was established 
from the onset of psychosis or until death. The outcome 
was considered “good” if adolescents did not die and 
had not received psychiatric treatment and/or disability 
allowances during the final year of follow-up. Testing the 
first hypothesis involved all antipsychotic treatment-naïve 
adolescents with FEP (n = 3714). The second hypothesis 
was tested with a sub-sample of only those who had re-
ceived antipsychotics during follow-up (n = 3258). To ac-
count for baseline confounders, hypotheses were tested 
via a stabilized inverse probability of treatment weighted 
generalized linear models with logit link function.Study 
Results:  Immediate antipsychotic treatment after the 
onset of psychosis was associated with poor 5-year out-
come (adjusted odds ratio [aOR]: 1.8, 95% CI: 1.6–2.1). 
There was no statistically significant association between 
antipsychotic postponement and treatment outcome in 
those who eventually received antipsychotic treatment 
(aOR: 1.02, 95% CI: 0.7–1.2, P: .8), thus not providing 
support for second hypothesis.Conclusions:  There is a 
significant subgroup of adolescent with psychosis who do 
not require immediate antipsychotic treatment. A more 
robust design is needed to evaluate the causality of the 
observed association.

Key words: effectiveness/neuroleptics/psychotropics/pedi
atrics/schizophrenia

Introduction

Antipsychotic medications play a central role in both 
the acute and long-term management of psychotic 
disorders.1,2 While antipsychotic medications often re-
duce the intensity of psychotic symptoms, the long-term 
risk-benefit ratio of antipsychotic treatment remains 
unclear.3,4 In several registry studies, non-medication 
periods have been associated with an increased risk of 
relapse and mortality among patients diagnosed with 
schizophrenia.5–7 However, the design of these studies 
has faced criticism8–10 because real-world settings in-
volve multiple factors that may simultaneously affect 
medication discontinuation and outcomes. Moreover, 
in many longitudinal studies higher cumulative expo-
sure to antipsychotics have been associated with poorer 
outcome in the treatment of schizophrenia and other 
non-affective psychoses.11–17 Despite the attempts to con-
trol for confounding effects, it’s likely that some of these 
results are due to the confounding by indication, as those 
with more severe symptoms are more likely receiving 
antipsychotics.11

Despite limited research evidence, early initiation of 
antipsychotic medication has been considered important 
for improving long-term outcomes in so called early in-
tervention approaches.18 This is based on observations 
that longer durations of untreated psychosis are as-
sociated with poorer outcomes19,20 and the hypothesis 
that antipsychotics are triggering a remedial process of 
neuroprogression.18 However, there is no support for 
hypothesis that active psychosis itself  is a neurotoxic 
stage,21,22 automatically leading to a deteriorated course 
that requires antipsychotics.

More recent research has not supported idea on the 
preventive usage of antipsychotics as a first-line treat-
ment with young people in ultra-high risk for psychosis.23 
There is also recent controlled evidence suggesting 
that in the treatment of first-episode psychosis (FEP), 
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antipsychotics may not be necessary if  immediate psy-
chosocial support is provided.24,25 An earlier example 
of this kind of a practice is the need-adapted approach 
developed in Finnish mental health services,26 where an-
tipsychotic medication was only used if  the situation 
prolonged or escalated during the psychotherapeutically-
oriented treatment process. Quasi-experimental research27 
suggested that need-adapted treatment response together 
with 1-month postponement of antipsychotic medica-
tion helped to identify FEP patients who do not require 
antipsychotics, and was generally associated with more 
favorable long-term outcomes compared to standard an-
tipsychotic treatment for FEP.

Overall, the mixed outcomes of antipsychotic treat-
ment in patients diagnosed with psychosis can be partly 
attributed to validity issues within the current diag-
nostic system. This is because individuals classified 
under the psychotic disorders are highly heterogeneous 
on symptoms and causes and may therefore respond dif-
ferently to antipsychotic treatment.28 Additionally, the 
timing of treatment in relation to the first episode of psy-
chosis may also impact the outcomes of antipsychotic 
treatment. Given that psychosis typically emerges in ad-
olescence or early adulthood, there is growing interest 
in early intervention strategies aimed for young people 
with psychotic symptoms. It is important to gain more 
insight into the course and role of antipsychotic treat-
ment strategies in this population, as adolescents may be 
especially vulnerable to developing adverse medication 
effects.23,29

Based on research on the need-adapted approach,16,27,30,31 
it is plausible that 1-month delaying the administration of 
antipsychotic medication can help identify first-episode 
patients who may not require antipsychotic treatment. 
Since this reduce the risk of iatrogenic physiological 
and psychological medication effects, our first hypoth-
esis was that a 1-month postponement of antipsychotics 
after adolescent FEP would be associated with improved 
long-term outcomes. However, it is also plausible that 
a subgroup of patients may require antipsychotic med-
ication, and delaying its administration may negatively 
affect their long-term outcomes. Therefore, our second 
hypothesis posited that delaying medication would be 
associated to poorer long-term outcomes in adolescents 
who eventually required antipsychotics. To further inves-
tigate these two hypotheses, this study utilized a nation-
wide longitudinal register-based cohort design involving 
a sample of adolescents with FEP.

Methods

Research Cohorts

The research cohort was formed from a larger cohort32,33 
of all adolescents aged 13–20 who received psychiatric 
treatment in Finland in 1.1.2003–31.12.2013 (n = 123 
765). Data was collected until the end of 2018, enabling 

a continuous 5-year register-based follow-up for all 
cases in the cohort. From this cohort, adolescents with 
one or more registered entry with a diagnosis of psy-
chotic disorder (ICD-10-codes: F20–F29) were identified 
(n = 6354) (figure 1). The onset of psychosis was defined 
as the date of the first registered entry with a psychosis. 
For each cases, the fixed follow-up period was set at 1825 
days (5 years) from the onset of psychosis or until the 
date of death, whichever occurred first.

A sub-sample of antipsychotic treatment-naïve 
adolescents was formed to test the first hypothesis, which 
aimed to determine whether a 1-month postponement of 
antipsychotic medication after the first episode of psy-
chosis would associate to improved long-term outcomes.

To test the second hypothesis, another sub-sample 
was formed consisting of adolescents who had received 
antipsychotics during the follow-up. This sub-sample 
aimed to examine whether postponing medication would 
be associated with poorer long-term outcomes in those 
adolescents who eventually required antipsychotics.

Measurements

Baseline-, treatment-, and outcome-variables were created 
by combining information from national social and 
healthcare registers. Baseline variables that were included 
as covariates in the statistical analyses were sex, age at 
the onset of psychosis, prior mental health treatment, 
prior psychiatric hospitalizations, prior anxiolytic treat-
ment, prior antidepressant treatment, prior antipsychotic 
treatment, time to psychosis from the onset of adolescent 
mental health treatment, child protective services involve-
ment prior to the onset of psychosis, hospitalization at the 
onset of psychosis, and F-diagnoses prior to psychosis. 
Since in Finland, the eastern and northern parts of the 
country had higher prevalence and incidence rates of psy-
chotic disorders, possibly due to sociodemographic and 
genetic factors,34 this categorization was also included 
as one of the baseline variables. Given the cautious ap-
proach towards diagnosing schizophrenia in adolescents, 
for the purpose of evaluating the severity and chronicity 
level of FEP, adolescents were considered to have schizo-
phrenia if  there was at least one entry with the F20-code 
within the first year of follow-up. This approach takes 
into account the possibility of delayed or evolving schiz-
ophrenia diagnoses.

The independent exposure variable was the postpone-
ment of antipsychotic medication after the onset of psy-
chosis. Antipsychotics were defined as postponed if  there 
were no purchases of antipsychotics (ACT-code: N05A 
excluding lithium) and/or antipsychotics were not used 
in the hospital within the first month from the first diag-
nosis of psychosis.

The outcome was considered “good” if  adolescents did 
not die by the end of the 5-year follow-up and had not 
received any form of psychiatric treatment, supportive 
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housing, or disability allowances during the last year 
of follow-up. This criterion can be seen as analogous to 
symptomatic recovery because in Finland, services and 
disability allowances are provided to the entire popula-
tion based on national social insurance. Therefore, it is 
highly unlikely that an individual would have no regis-
tered entries at all over a long period of time if  their psy-
chiatric symptoms remained disabling.

Statistical Analysis

Differences in baseline binominal characteristics between 
the outcome and intervention groups were compared 
using the chi-square test. The normality of the contin-
uous baseline variables (age, time to psychosis, and time 
to death) was assessed using the Kolmogorov–Smirnov 
test. As the assumption of normality was found to be 

Fig. 1.  The flow of cases from the total cohort into the study and the two hypothesis testing sub-samples.
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violated, the differences in the continuous variables were 
compared via a non-parametric Mann–Whitney U-test. 
To detect confounding effects to good and poor outcomes, 
association of baseline characteristics with the outcome 
of interest was analyzed using a multivariable logistic re-
gression analysis including all baseline variables.

Prior to hypothesis testing, observable differences 
in baseline characteristics between the immediate anti-
psychotic treatment group and the antipsychotic post-
ponement group were adjusted using stabilized inverse 
probability of treatment weighting (SIPTW)35 to con-
trol for confounding by indication. Propensity scores 
were calculated using a multivariable logistic regression, 
with the treatment group variable as the dependent var-
iable and all baseline variables as independent variables. 
Propensity scores were then used to calculate stabilized 
inverse probability of treatment weights for each case.

Hypotheses on antipsychotic treatment postponements 
associations on long-term outcomes were tested using 
weighted generalized linear models with a binomial prob-
ability distribution and a logit link function. Adjusted 
odds ratios (aOR) were used to assess the direction and 
effect size of antipsychotic postponement on a good out-
come within two sub-samples. P values below .05 were 
considered statistically significant. Sensitivity analyses 
with the E-value36 were conducted to examine the extent 
to which unmeasured confounders would need to exist to 
render a significant ratio above 1 as non-significant.

All analyses were conducted using SPSS 28 for 
Windows.

Results

Group Characteristics

The average annual incidence of FEP during the inclusion 
years was 99 per 100 000 (95% CI: 92–106) adolescents 
of similar age. The average age of onset of adolescent 
FEP was 17.4 years (SD: 2), with 51% being female and 
73% having prior psychiatric treatment. The average time 
from onset of adolescent psychiatric treatment to psy-
chosis was 524 days (standard deviation [SD]: 679 days).

A total of 1475 (23%) adolescents were defined as 
demonstrating a good outcome since they survived until 
the end of the 5-year follow-up period and no longer re-
ceived any treatment or disability allowances for mental 
health problems (table 1). In the multivariable regression 
model, statistically significant baseline predictors (P < .05) 
for a poor outcome were a diagnosis of schizophrenia 
(OR: 3.6, 95% CI: 2.8–4.6), prior antipsychotic treatment 
(OR: 1.6, 95% CI: 1.3–1.8), hospital admission at onset of 
psychosis (OR: 1.5, 95% CI: 1.3–1.9), a prior diagnosis of 
anxiety disorder (F4) (OR: 1.4, 95% CI: 1.2–1.7), and prior 
antidepressant treatment (OR: 1.3, 95% CI: 1.1–1.5).

A total of 3714 (58%) adolescents were antipsychotic 
treatment-naïve at the onset of psychosis and were thus in-
cluded in the primary analyses. Among them, 1549 (42%) 

did not receive antipsychotics within the first month from 
the onset of psychosis. Most significant predictor for im-
mediate antipsychotic treatment was hospitalization at the 
onset of psychosis (table 2). The group whose antipsychotic 
treatment was postponed was also younger and less likely to 
be diagnosed with schizophrenia or to have received prior 
hospital treatment. However, the proportion of adolescents 
with previous treatment contact and a longer time from 
the onset of psychosis, as well as a higher proportion of 
prior mood, psychological development, and behavioral 
disorders, was higher in those whose antipsychotics were 
postponed after the onset of psychosis. This indicates that 
they were more likely to already have mental health treat-
ment contact due to other types of problems.

In the antipsychotic postponement group, more 
adolescents demonstrated a good outcome. There were no 
significant differences in mortality. After applying SIPT-
weighting, there were no longer differences in baseline char-
acteristics, and the outcomes remained the same (table 2).

Out of the 1549 adolescents whose antipsychotics were 
postponed, 456 (29%) did not receive antipsychotics at any 
point during the 5-year follow-up and were excluded from 
testing the hypothesis regarding whether antipsychotic 
postponement is associated with a declined outcome in 
those who eventually require antipsychotics. The baseline 
differences remained similar as described above (table 3). 
There were no significant differences in the proportion 

Table 1.  Baseline Demographic and Clinical Characteristics of 
Good and Poor Long-Term Outcome of Adolescent Patients 
With First-Episode Psychosis

Good 
Outcome
n = 1475

Poor Out-
come

n = 4879 P

Sex, women 790 (54%) 2452 (50%) .026
Age (mean [sd]) 17.3 (2) 17.5 (2) <.001
North/East Finland 371 (25%) 1273 (26%) .471
Prior child protective services 267 (18%) 938 (19%) .335
Prior psychiatric treatment 995 (68%) 3644 (75%) <.001
Time from treatment to FEP 
in days (mean [sd])

404 (606) 560 (696) <.001

Prior diagnoses
 � No F-diagnosis 679 (46%) 1776 (36%) <.001
 � F1 70 (5%) 273 (6%) .21
 � F3 423 (29%) 1780 (36%) <.001
 � F4 273 (19%) 1319 (27%) <.001
 � F5 50 (3%) 222 (5%) .054
 � F6 27 (2%) 201 (4%) <.001
 � F7 0 49 (1%) <.001
 � F8 57 (4%) 286 (6%) .003
 � F9 285 (19%) 1105 (23%) .007
Schizophrenia-diagnosis 
during the first year after FEP

73 (5%) 840 (17%) <.001

Antipsychotics prior FEP 454 (31%) 2186 (45%) <.001
Hospital treatment prior FEP 951 (65%) 3622 (74%) <.001
Hospital treatment at onset 
of FEP

531 (36%) 2293 (47%) <.001

Note: FEP, first episode psychosis; SD, standard deviation.
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of good outcomes or the total mortality rate between 
the exposure groups of those who eventually required 
antipsychotics. However, the probability of disability 
allowances at the end of the follow-up was significantly 
higher and time to death shorter for those with immediate 
antipsychotic medication as compared to those whose anti-
psychotic medication was postponed. The results remained 
the same after applying SIPT-weighting (table 3).

Outcome

In antipsychotic treatment-naïve adolescent FEP patients, 
immediate antipsychotic treatment after the onset of psy-
chosis was associated with at statistically significant level 

on poor 5-year outcome (adjusted odds ratio [aOR]: 1.8, 
95% CI: 1.6–2.1, P < .001). E values indicated that it would 
require moderate-to-substantial residual confounding to 
render the findings non-significant (for point estimate: 
2.02 and for CI: 1.84). There was no statistically signif-
icant association between antipsychotic postponement 
and treatment outcome in those who eventually received 
antipsychotic treatment (aOR: 1.02, 95% CI: 0.7–1.2, P: 
.807), thus not providing support for second hypothesis.

Discussion

In this nationwide register-based 5-year follow-up study, 
which included all Finnish adolescents with FEP between 

Table 2.  Group Characteristics of Antipsychotic Postponement vs Immediate Antipsychotic Treatment Group Prior and After the 
Weighting (Antipsychotic Treatment-Naive Cases)

Non-weighted Sample
Inverse Probability of Treatment Weighted 

Sample

Antipsychotic  
Postponement 

(n = 1549)
No Postponement

(n = 2165) P

Antipsychotic  
Postponement 

(n = 1490)
No Postponement

(n = 2195) P

Sex, women 824 (54%) 1178 (54%) .464 804 (54%) 1196 (55%) .752
Age (mean [sd]) 17.2 (2) 17.4 (2) .012 17.1 (2) 17.2 (2) .389
North/East Finland 418 (27%) 571 (26%) .678 371 (25%) 581 (27%) .280
Child protective services 231 (15%) 288 (13%) .163 196 (13%) 296 (14%) .721
Prior psychiatric treatment 980 (63%) 1249 (58%) <.001 877 (59%) 1295 (59%) .993
Hospital admission at onset 135 (9%) 1752 (81%) <.001 727 (49%) 1099 (50%) .447
Time in days from treatment 
to FEP (mean [sd])

392 (620) 319 (564) <.001 337 (559) 338 (578) .231

Prior diagnoses
 � No diagnosis 775 (50%) 1229 (57%) .001 878 (53%) 1203 (54%) .235
 � F1 51 (3%) 76 (4%) .719 48 (3%) 74 (3%) .800
 � F3 385 (25%) 463 (21%) .013 317 (21%) 479 (22%) .692
 � F4 286 (19%) 348 (16%) .056 255 (17%) 372 (17%) .895
 � F5 47 (3%) 57 (5%) .465 37 (3%) 54 (3%) .967
 � F6 32 (2%) 28 (1%) .066 17 (1%) 33 (2%) .351
 � F7 8 (0.5%) 11 (0.5%) .972 9 (1%) 12 (1%) .836
 � F8 70 (5%) 53 (2%) .001 56 (4%) 84 (4%) .912
 � F9 282 (18%) 293 (14%) .001 274 (18%) 351 (16%) .121
Schizophrenia-diagnosis 
during the first year after FEP

73 (5%) 840 (17%) .001 193 (13%) 288 (13%) .876

Hospital treatment prior FEP 800 (52%) 1920 (89%) .001 1082 (73%) 1551 (71%) .154
Anxiolytics prior FEP 137 (9%) 216 (10%) .246 130 (9%) 203 (9%) .586
Antidepressants prior FEP 282 (25%) 382 (27%) .106 366 (25%) 550 (25%) .725
Medication after FEP
 � Anxiolytics 447 (29%) 793 (37%) .001 445 (30%) 726 (33%) .039
 � Antidepressants 849 (55%) 1228 (57%) .247 738 (49%) 1269 (58%) <.001
 � Antipsychotics (after first 

follow-up year)
863 (56%) 1703 (79%) .001 851 (57%) 1687 (77%) <.001

Five-year outcome
 � Treatment contact 786 (51%) 1310 (61%) <.001 760 (51%) 1295 (59%) <.001
 � Psychotropics 779 (50%) 1448 (67%) <.001 732 (49%) 1403 (64%) <.001
 � Disability allowances 473 (31%) 946 (44%) <.001 396 (27%) 886 (40%) <.001
Death 29 (2%) 45 (2%) .657 16 (1%) 41 (2%) .055
 � Days to death from FEP 

(mean [sd])
919 (545) 704 (502) .043 909 (557) 823 (540) .374

Good outcome 545 (35%) 476 (22%) <.001 544 (37%) 528 (24%) <.001

Note: FEP, first episode psychosis; SD, standard deviation.
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2003 and 2013, it was found that immediate antipsychotic 
medication was associated with a poorer 5-year out-
come compared to a 1-month antipsychotic postpone-
ment, after controlling for observable confounders. These 
findings align with previous research on need-adapted 
approaches16,26,27,31 and recent controlled trials,24,25 
suggesting that there is a significant subgroup of patients 
with acute psychosis who do not require immediate an-
tipsychotic treatment, and postponing medication, par-
ticularly in first-episode cases, may help identify those 
patients.

Since there may still be a subgroup of psychosis 
patients who require immediate or preventive antipsy-
chotic treatment to prevent a deteriorated course of FEP, 
it was hypothesized that postponement of antipsychotics 

for those who eventually used antipsychotics would be 
associated with poor outcomes. However, findings did 
not support this hypothesis. There was no indication that 
antipsychotics initiated prior to the formal diagnosis of 
psychosis or immediate antipsychotic treatment for those 
who eventually required antipsychotics would improve 
treatment outcomes. On the contrary, antipsychotic 
treatment prior to psychosis was associated with a poorer 
long-term outcome, but this may be partially due to 
confounding by indication, where individuals with more 
severe symptoms receive antipsychotics even without a 
formal diagnosis. Nevertheless, after adjusting for evident 
confounders such as prior medication, hospitalizations, 
and schizophrenia diagnosis, antipsychotic postponement 
was not significantly associated with a poorer long-term 

Table 3.  Group Characteristics of Antipsychotic Postponement vs Immediate Antipsychotic Treatment Group Prior and After 
Weighting (Only Cases With Antipsychotic Usage After Onset of Psychosis)

Non-weighted Sample Inverse Probability of Treatment Weighted Sample

Antipsychotic  
Postponement 

(n = 1093)
No Postponement

(n = 2165) P

Antipsychotic  
Postponement 

(n = 1051)
No Postponement

(n = 2178) P

Sex, women 574 (53%) 1178 (54%) .306 568 (54%) 1175 (54%) .938
Age (mean [sd]) 17.3 (2) 17.4 (2) .229 17.1 (2) 17.3 (2) .146
North/East Finland 289 (26%) 571 (26%) .967 265 (25%) 581 (27%) .372
Child protective services 158 (15%) 288 (13%) .366 291 (13%) 291 (13%) .527
Prior psychiatric treatment 983(63%) 1249 (58%) .008 630 (60%) 1306 (60%) .928
Hospital admission at onset 98 (9%) 1752 (81%) <.001 577 (55%) 1229 (57%) .421
Time from treatment to FEP 
(mean [sd])

395 (623) 319 (564) <.001 332 (547) 341 (575) .334

Prior diagnoses
 � No diagnosis 547 (50%) 1229 (57%) <.001 573 (54%) 1178 (54%) .827
 � F1 39 (4%) 76 (4%) .933 34 (3%) 75 (3%) .757
 � F3 463 (25%) 463 (21%) .018 214 (20%) 480 (22%) .274
 � F4 207 (19%) 348 (16%) .040 184 (17%) 376 (17%) .855
 � F5 33 (3%) 57 (5%) .525 24 (2%) 56 (3%) .625
 � F6 19 (2%) 28 (1%) .314 10 (1%) 31 (1%) .261
 � F7 8 (1%) 11 (0.5%) .428 7 (1%) 14 (1%) .938
 � F8 48 (4%) 53 (2%) .003 45 (4%) 76 (3%) .268
 � F9 202 (19%) 293 (14%) <.001 184 (17%) 335 (15%) .122
Schizophrenia-diagnosis 
during the first year after FEP

130 (12%) 840 (17%) <.001 150 (14%) 328 (15%) .551

Hospital treatment prior FEP 608 (56%) 1920 (89%) <.001 805 (77%) 1689 (77%) .576
Anxiolytics prior FEP 108 (10%) 216 (10%) .931 88 (8%) 214 (10%) .183
Antidepressants prior FEP 293 (27%) 382 (27%) .897 244 (23%) 571 (26%) .065
Medication after FEP
 � Anxiolytics 406 (37%) 793 (37%) .873 379 (36%) 741 (34%) .246
 � Antidepressants 699 (64%) 1228 (57%) <.001 610 (58%) 1255 (58%) .799
 � Antipsychotics (after first 

follow-up year)
863 (56%) 1703 (79%) <.001 811 (77%) 1680 (77%) .966

Five-year outcome
 � Treatment contact 1310 (63%) 1310 (61%) .177 649 (62%) 1287 (60%) .153
 � Psychotropics 1448 (65%) 1448 (67%) .347 657 (63%) 1409 (65%) .233
 � Disability allowance 439 (40%) 946 (44%) .054 352 (33%) 895 (41%) <.001
Death 22 (2%) 29 (2%) .901 11 (1%) 40 (2%) .091
 � Days to death from FEP 

(mean [sd])
1028 (544) 704 (502) .019 1028 (544) 704 (502) .019

Good outcome 229 (21%) 476 (22%) .498 252 (24%) 513 (24%) .796

Note: FEP, first episode psychosis; SD, standard deviation.
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outcome and increased mortality. In fact, contrary to 
our hypothesis, the time to death after FEP was found 
to be significantly longer for individuals whose antipsy-
chotic medication was postponed. Furthermore, after 
controlling for confounding factors in both sub-samples, 
immediate antipsychotic medication was associated with 
a notably higher disability ratio at the end of the 5-year 
follow-up period. These findings suggest that the assump-
tion of diagnosable non-affective psychotic disorder 
being a neurodegenerative disease,37,38 which necessitates 
immediate antipsychotic treatment for improved func-
tional outcomes, may not hold true.

It should be noted that above findings may not be 
generalized outside of adolescent first-episode patients 
and due to the observational nature of study, no causal 
relationships can be drawn. There are nevertheless some 
potential explanations for these observations that would 
merit further attention in future studies. First, the term 
psychosis refers to a wide variety of different mental 
states, when the general assumption that diagnosis can be 
reduced to certain common neurobiological causes that 
antipsychotic treatment corrects may be invalid in the first-
place.39 It has been proposed that the symptom-reducing 
effect of psychotropic can be the direct consequence of 
a more non-specific factors of medication treatment, 
such as sedation, apathy, placebo, and reduction of diffi-
cult emotions.40 While this kind of a symptom reduction 
may reduce harmful social and other risks associated with 
acute psychosis, prolonged antipsychotic treatment may si-
multaneously increase the risk of previously documented 
iatrogenic effects, such as brain volume changes,41 anticho-
linergic,42 and other physiological43 and psychological side-
effects,43,44 which may eventually outweigh the benefits. 
Moreover, prolonged antipsychotic treatment may also 
increase the risk of medication withdrawal symptoms, 
which could contribute to self-fulfilling prophecies.45 These 
factors would explain the findings of this study as well as 
the previous mixed results from observational studies, but 
they still merit’s further research with more robust design.

Strength and limitations

Finnish registers are recognized as reliable sources of 
information,46 enabling the non-selective inclusion of 
all adolescents who received treatment for FEP within 
the specified years. The annual incidence of diagnos-
able psychotic disorders was aligned with recent data on 
incidence of psychosis among adolescents and young 
adults,47 indicating valid recognition of psychosis at this 
age group. These factors, including also the ability to fa-
cilitate continuous follow-up without any loss of cases, 
collectively contribute to minimizing sampling-related as-
certainment bias.

However, it is important to exercise caution when 
interpreting the main findings due to a certain ascer-
tainment bias relating to the lack of  randomization. The 

most significant limitation of  our real-world study design 
lies in our inability to gather comprehensive information 
on the reasons behind the delay in administering anti-
psychotic treatment. One observable confounding factor 
in our analysis was the initial severity of  the condition, 
as individuals with more severe disorders were more in-
clined to receive immediate antipsychotic treatment, thus 
introducing a confounding by indication-bias. However, 
it is worth noting that we successfully adjusted our pri-
mary analysis for obvious severity factors such as hospital 
treatment, prior diagnostic distributions and a diagnosis 
of  schizophrenia without encountering significant in-
stability in the weighting, suggesting that other factors 
also contribute to the postponement of  antipsychotic 
treatment. This reduces the potential for confounding 
by indication when utilizing weighted generalized linear 
models.

Besides symptom severity, potential reasons for post-
ponement could be related to variations in treatment 
orientations and practices among healthcare services 
and singular professionals, including a general careful-
ness in starting long-term medication for adolescents. 
Moreover, it is possible that some patients in antipsy-
chotic postponement group had antipsychotic pre-
scription, but they never purchased their medication. 
Conversely, it is also possible that some adolescents 
purchased antipsychotic medication without actually 
using it. However, we believe it is unlikely that there 
is a systematic pattern of  adolescents purchasing 
antipsychotics without any usage, and unfilled first-
month prescription do not affect the main conclu-
sion of  this research, since it is clear indication that 
antipsychotics were not used.

Conclusions

The longitudinal register study suggests that delaying 
antipsychotic medication for 1 month in Finnish 
adolescents with FEP associated to better long-term 
outcomes compared to immediate antipsychotic treat-
ment. However, caution is needed when interpreting the 
findings due to residual confounding and the lack of 
information on reasons for medication postponement. 
Despite these limitations results showed that there is 
significant subgroup of adolescents who have fulfilled 
diagnostic criteria of psychotic disorder, and whose an-
tipsychotic medication has been postponement for 1 
month without significant increase of adverse outcomes 
as compared immediate antipsychotic usage. To ascertain 
causality for the observed association, there is need for a 
more robust research design that includes randomization.

Conflict of Interest

The authors have declared that there are no conflicts of 
interest in relation to the subject of this study.

D
ow

nloaded from
 https://academ

ic.oup.com
/schizbullopen/article/4/1/sgad032/7420305 by Jyvaskyla U

niversity user on 09 February 2024



Page 8 of 9

T. Bergström & T. Gauffin

Funding

This work was supported by Research State Funding 
(VTR) granted by the Ministry of Health and Welfare, 
Finland.

References

	 1.	 Kessler KA, Waletzky JP. Clinical use of the antipsychotics. 
Am J Psychiatry. 1981;138(2):202–209.

	 2.	 Correll CU. Acute and long-term adverse effects of anti-
psychotics. CNS Spectr. 2007;12(12 Suppl 21):10–14.

	 3.	 Kishimoto T, Hagi K, Nitta M, Kane JM, Correll CU. Long-
term effectiveness of oral second-generation antipsychotics in 
patients with schizophrenia and related disorders: a system-
atic review and meta-analysis of direct head-to-head com-
parisons. World Psychiatry. 2019;18(2):208–224.

	 4.	 Correll CU, Rubio JM, Kane JM. What is the risk-benefit 
ratio of long-term antipsychotic treatment in people with 
schizophrenia? World Psychiatry. 2018;17(2):149–160.

	 5.	 Taipale H, Tanskanen A, Mehtälä J, Vattulainen P, Correll 
CU, Tiihonen J. 20-Year follow-up study of physical mor-
bidity and mortality in relationship to antipsychotic treatment 
in a nationwide cohort of 62,250 patients with schizophrenia 
(FIN20). World Psychiatry. 2020;19(1):61–68.

	 6.	 Tiihonen J, Mittendorfer-Rutz E, Majak M, et al. Real-world 
effectiveness of antipsychotic treatments in a nationwide co-
hort of 29 823 patients with schizophrenia. JAMA Psychiatry. 
2017;74:686–693.

	 7.	 Tiihonen J, Lönnqvist J, Wahlbeck K, et al. 11-Year 
follow-up of mortality in patients with schizophrenia: a 
population-based cohort study (FIN11 study). Lancet. 
2009;374(9690):620–627.

	 8.	 De Hert M, Correll CU, Cohen D. Do antipsychotic medi-
cations reduce or increase mortality in schizophrenia? 
A critical appraisal of the FIN-11 study. Schizophr Res. 
2010;117(1):68–74.

	 9.	 Moncrieff  J, Steingard S. A critical analysis of recent data on 
the long-term outcome of antipsychotic treatment. Psychol 
Med. 2019;49(5):750–753.

	 10.	 Whitaker R. Viewpoint: do antipsychotics protect against early 
death? A critical view. Psychol Med. 2020;50(16):2643–2652.

	 11.	 Bergström T, Taskila JJ, Alakare B, Köngäs-Saviaro P, 
Miettunen J, Seikkula J. Five-year cumulative exposure to 
antipsychotic medication after first-episode psychosis and 
its association with 19-year outcomes. Schizophr Bull Open. 
2020;1:1–8. doi:10.1093/schizbullopen/sgaa050

	 12.	 Joukamaa M, Heliövaara M, Knekt P, Aromaa A, Raitasalo 
R, Lehtinen V. Schizophrenia, neuroleptic medication and 
mortality. Br J Psychiatry. 2006;188:122–127.

	 13.	 Moilanen J, Haapea M, Miettunen J, et al. Characteristics 
of subjects with schizophrenia spectrum disorder with and 
without antipsychotic medication—a 10-year follow-up of the 
Northern Finland 1966 Birth Cohort study. Eur Psychiatry. 
2013;28:53–58.

	 14.	 Harrow M, Jobe TH, Tong L. Twenty-year effects of anti-
psychotics in schizophrenia and affective psychotic disorders. 
Psychol Med. 2022;52(13):2681–2691.

	 15.	 Wunderink L, Nieboer RM, Wiersma D, Sytema S, Nienhuis 
FJ. Recovery in remitted first-episode psychosis at 7 years 
of follow-up of an early dose reduction/discontinuation 
or maintenance treatment strategy: long-term follow-up 

of a 2-year randomized clinical trial. JAMA Psychiatry. 
2013;70(9):913–920.

	 16.	 Bola JR, Lehtinen K, Cullberg J, Ciompi L. Psychosocial 
treatment, antipsychotic postponement, and low-dose medi-
cation strategies in first-episode psychosis: a review of the lit-
erature. Psychosis. 2009;1(1):4–18.

	 17.	 Torniainen M, Mittendorfer-Rutz E, Tanskanen A, et al. 
Antipsychotic treatment and mortality in schizophrenia 
[published correction appears in Schizophr Bull 2016 
Mar;42(2):528]. Schizophr Bull. 2015;41(3):656–663.

	 18.	 Francey SM, Nelson B, Thompson A, et al. Who needs anti-
psychotic medication in the earliest stages of psychosis? A re-
consideration of benefits, risks, neurobiology and ethics in the 
era of early intervention. Schizophr Res. 2010;119(1–3):1–10.

	 19.	 Birchwood M, Connor C, Lester H, et al. Reducing duration 
of untreated psychosis: care pathways to early intervention in 
psychosis services. Br J Psychiatry. 2013;203(1):58–64.

	 20.	 Penttilä M, Jääskeläinen E, Hirvonen N, Isohanni M, 
Miettunen J. Duration of untreated psychosis as predictor of 
long-term outcome in schizophrenia: systematic review and 
meta-analysis. Br J Psychiatry. 2014;205(2):88–94.

	 21.	 McGlashan TH. Is active psychosis neurotoxic? Schizophr 
Bull. 2006;32(4):609–613.

	 22.	 Rund BR. Does active psychosis cause neurobiological path-
ology? A critical review of the neurotoxicity hypothesis. 
Psychol Med. 2014;44(8):1577–1590.

	 23.	 McGorry PD, Mei C, Hartmann J, Yung AR, Nelson B. 
Intervention strategies for ultra-high risk for psychosis: 
progress in delaying the onset and reducing the impact of 
first-episode psychosis. Schizophr Res. 2021;228:344–356. 
doi:10.1016/j.schres.2020.12.026

	 24.	 Francey SM, O’Donoghue B, Nelson B, et al. Psychosocial 
intervention with or without antipsychotic medication for 
first-episode psychosis: a randomized noninferiority clin-
ical trial. Schizophr Bull Open. Published online March 20, 
2020;1:sgaa015. doi:10.1093/schizbullopen/sgaa015

	 25.	 Morrison AP, Pyle M, Maughan D, et al.; MAPS group. 
Antipsychotic medication versus psychological intervention 
versus a combination of both in adolescents with first-episode 
psychosis (MAPS): a multicentre, three-arm, randomised 
controlled pilot and feasibility study. Lancet Psychiatry. 
2020;7(9):788–800.

	 26.	 Alanen YO. Towards a more humanistic psychiatry: devel-
opment of need-adapted treatment of schizophrenia group 
psychoses. Psychosis. 2009;1(2):156–166.

	 27.	 Lehtinen V, Aaltonen J, Koffert T, Räkköläinen V, Syvälahti 
E. Two-year outcome in first-episode psychosis treated ac-
cording to an integrated model is immediate neuroleptisation 
always needed? Eur Psychiatry. 2000;15(5):312–320.

	 28.	 Maj M, van Os J, De Hert M, et al. The clinical characteriza-
tion of the patient with primary psychosis aimed at personal-
ization of management. World Psychiatry. 2021;20(1):4–33.

	 29.	 Pillay J, Boylan K, Newton A, et al. Harms of antipsychotics 
in children and young adults: a systematic review update. Can 
J Psychiatry. 2018;63(10):661–678.

	 30.	 Bergström T, Seikkula J, Köngäs-Saviaro P, Taskila JJ, 
Aaltonen J. Need adapted use of medication in the open dia-
logue approach for psychosis: a descriptive longitudinal co-
hort study. Psychosis. 2022;15(2):134–144.

	 31.	 Bergström T, Seikkula J, Alakare B, et al. The family-
oriented open dialogue approach in the treatment of first-
episode psychosis: nineteen-year outcomes. Psychiatry Res. 
2018;270:168–175. doi:10.1016/j.psychres.2018.09.039

D
ow

nloaded from
 https://academ

ic.oup.com
/schizbullopen/article/4/1/sgad032/7420305 by Jyvaskyla U

niversity user on 09 February 2024

https://doi.org/10.1093/schizbullopen/sgaa050
https://doi.org/10.1016/j.schres.2020.12.026
https://doi.org/10.1093/schizbullopen/sgaa015
https://doi.org/10.1016/j.psychres.2018.09.039


Page 9 of 9

Antipsychotic Delay and Adolescent FEP Outcomes

	 32.	 Bergström T, Seikkula J, Alakare B, et al. The 10-year treat-
ment outcome of open dialogue-based psychiatric services 
for adolescents: a nationwide longitudinal register-based 
study. Early Interv Psychiatry. 2022;16(12):1368–1375.

	 33.	 Bergström T, Seikkula J, Gaily-Luoma S, Miettunen J, 
Kurtti M. A 5-year suicide rate of adolescents who enrolled 
to an open dialogue-based services: a nationwide longitu-
dinal register-based comparison. Community Ment Health J. 
2023;59(6):1043–1050.

	 34.	 Perälä J, Saarni SI, Ostamo A, et al. Geographic variation 
and sociodemographic characteristics of psychotic disorders 
in Finland. Schizophr Res. 2008;106(2-3):337–347.

	 35.	 Austin PC, Stuart EA. Moving towards best practice when 
using inverse probability of treatment weighting (IPTW) 
using the propensity score to estimate causal treatment effects 
in observational studies. Stat Med. 2015;34(28):3661–3679.

	 36.	 VanderWeele TJ, Ding P. Sensitivity analysis in observa-
tional research: introducing the E-value. Ann Intern Med. 
2017;167(4):268–274.

	 37.	 Jellinger KA. Cerebral correlates of psychotic syn-
dromes in neurodegenerative diseases. J Cell Mol Med. 
2012;16(5):995–1012.

	 38.	 Anderson KK, Voineskos A, Mulsant BH, George 
TP, Mckenzie KJ. The role of untreated psychosis in 
neurodegeneration: a review of hypothesized mechanisms 
of neurotoxicity in first-episode psychosis. Can J Psychiatry. 
2014;59(10):513–517.

	 39.	 Bergström T. From treatment of mental disorders to the 
treatment of difficult life situations: a hypothesis and ra-
tionale. Med Hypotheses. 2023;176:111099. doi:10.1016/j.
mehy.2023.111099

	 40.	 Moncrieff  J, Cohen D. Rethinking models of psychotropic 
drug action. Psychother Psychosom. 2005;74(3):145–153.

	 41.	 Veijola J, Guo JY, Moilanen JS, et al. Longitudinal changes 
in total brain volume in schizophrenia: relation to symptom 
severity, cognition and antipsychotic medication. PLoS 
One. 2014;9(7):e101689. Published 2014 Jul 18. doi:10.1371/
journal.pone.0101689

	 42.	 Joshi YB, Thomas ML, Braff  DL, et al. Anticholinergic 
medication burden-associated cognitive impairment in 
schizophrenia. Am J Psychiatry. 2021;178(9):838–847.

	 43.	 Stroup TS, Gray N. Management of common adverse ef-
fects of antipsychotic medications. World Psychiatry. 
2018;17(3):341–356.

	 44.	 Husa AP, Rannikko I, Moilanen J, et al. Lifetime use of 
antipsychotic medication and its relation to change of 
verbal learning and memory in midlife schizophrenia—
an observational 9-year follow-up study. Schizophr Res. 
2014;158:134–141.

	 45.	 Horowitz MA, Jauhar S, Natesan S, Murray RM, Taylor 
D. A method for tapering antipsychotic treatment that may 
minimize the risk of relapse [published correction appears 
in schizophr bull 2023 Mar 15;49(2):533]. Schizophr Bull. 
2021;47(4):1116–1129.

	 46.	 Miettunen J, Suvisaari J, Haukka J, Isohanni M. Use of 
register data for psychiatric epidemiology in the Nordic 
countries. In: Tsuan M, Tohen M, Jones P eds. Textbook in 
Psychiatric Epidemiology. 3rd ed. West Sussex, UK: Wiley-
Blackwell; 2011: 117–131.

	 47.	 Simon GE, Coleman KJ, Yarborough BJH, et al. First pres-
entation with psychotic symptoms in a population-based 
sample. Psychiatr Serv. 2017;68(5):456–461.

D
ow

nloaded from
 https://academ

ic.oup.com
/schizbullopen/article/4/1/sgad032/7420305 by Jyvaskyla U

niversity user on 09 February 2024

https://doi.org/10.1016/j.mehy.2023.111099
https://doi.org/10.1016/j.mehy.2023.111099
https://doi.org/10.1371/journal.pone.0101689
https://doi.org/10.1371/journal.pone.0101689

