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A B S T R A C T   

Background: Many patients with schizophrenia experience psychiatric symptoms long before being diagnosed. 
We investigated patterns of pre-diagnostic psychopharmacological treatment in individuals diagnosed with first- 
episode schizophrenia during the last two decades. 
Design: Using Danish nationwide healthcare registers, we identified all individuals aged ≥10 years registered 
with their first ICD-10 schizophrenia diagnosis between January 1999 and March 2019. For each calendar year 
from 1999 to 2019, we calculated the proportion of patients – among those having received their first schizo-
phrenia diagnosis in the respective calendar year – who redeemed prescriptions for various psychotropics in the 
two years preceding the schizophrenia diagnosis. We calculated proportions of all pre-diagnostic prescriptions 
since 1995 for a sub-population diagnosed 2011–2019 and for an age- and sex-matched reference group without 
schizophrenia. 
Results: Among 33,361 individuals with schizophrenia (58 % males), the schizophrenia incidence rate was stable 
during the study period but the mean age at diagnosis decreased by >10 years. In the two pre-diagnostic years, 
69 % received psychopharmacological treatment (52 % antipsychotics, 40 % antidepressants). This was stable 
between 1999 and 2019. Among 14,425 individuals diagnosed 2011–2019, psychotropic drug use was observed 
among 14–20 % between 24 and 10 years before the diagnosis, being four times higher than the reference group. 
Particularly antipsychotic and antidepressant drug use increased steadily during the ten pre-diagnostic years. 
Conclusions: Pre-diagnostic psychotropic drug use in schizophrenia was frequent but stable between 1999 and 
2019 despite an earlier identification of schizophrenia patients. Our findings emphasize the continued impor-
tance of thorough diagnostic interviews, particularly among patients in need of antipsychotic treatment.   

1. Introduction 

Schizophrenia is a severe mental disorder with a cumulative lifetime 
prevalence of 1–2 % (McGrath et al., 2008; Pedersen et al., 2014). The 
clinical course prior to the schizophrenia diagnosis is often 

characterized by a decline in cognitive and social functioning (Agerbo 
et al., 2004; Andersen et al., 2013; Hafner, 2000; Iyer et al., 2008; 
Jeppesen et al., 2008; Kahn et al., 2015) and a higher rate of contacts to 
primary care (Norgaard et al., 2016; Wallace et al., 2020). Many patients 
experience vague symptoms of schizophrenia long before being 
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diagnosed (termed the prodromal phase (Kahn et al., 2015)), and studies 
have shown that patients with first-episode schizophrenia have an 
estimated duration of untreated psychosis (DUP) between one and two 
years (Hafner et al., 1993; Jeppesen et al., 2008; Kahn et al., 2015). 
Furthermore, before the appearance of defining symptoms of schizo-
phrenia, there may be periods during which a person suffers from epi-
sodes fulfilling the criteria for other mental disorders, such as childhood- 
onset disorders (e.g., autism spectrum), major depression, obsessive- 
compulsive disorder (OCD), or substance use (Andersen et al., 2013; 
Hafner, 2000; Meier et al., 2014; Musliner et al., 2017; Plana-Ripoll 
et al., 2019; Wimberley et al., 2016). 

.Hence, long before being diagnosed with schizophrenia, most pa-
tients suffer from psychiatric symptoms, including those defining 
schizophrenia. This indicates ample reasons to initiate treatment with 
psychotropic medications. In clinical settings, early identification and 
initiation of relevant treatment has become a major goal and estab-
lishment of early intervention services have resulted in more focus on 
these important aspects (Harrigan et al., 2003; Jeppesen et al., 2008; 
Melle et al., 2004; Penttila et al., 2014). Nevertheless, a better charac-
terization of the pre-diagnostic phase remains of clear clinical impor-
tance to improve early identification (Kahn et al., 2015; Penttila et al., 
2014). 

Psychotropic medication use is a good indicator for the presence of 
psychiatric symptoms, but pre-diagnostic psychotropic drug use in 
schizophrenia has received little attention (Schaeffer and Ross, 2002; 
Wallace et al., 2020). Only one cohort study investigated pre-diagnostic 
psychotropic drug use, showing increasing use of antipsychotics and 
antidepressants and healthcare resources during five years before the 
schizophrenia diagnosis (Wallace et al., 2020). However, this study 
could only include the five pre-diagnostic years, a short observation 
period (2007–2017) and represented a relatively small and selected 
cohort, as only 6732 out of 30,156 patients could be used for analyses, 
primarily due to missing data. 

Hence, a detailed observational description of psychotropic medi-
cation use patterns, indicating the presence of psychiatric symptoms, in 
a large representative cohort during many years before the schizo-
phrenia diagnosis is missing. Furthermore, it has been suggested that the 
incidence of schizophrenia has been increasing during the recent two 
decades (Kühl et al., 2016), while guidelines for antipsychotic treatment 
have been revised considerably during the same period (e.g., intro-
ducing newer antipsychotic drugs, such as quetiapine and aripiprazole, 
and not recommending first-generation antipsychotics due to side ef-
fects) (Kahn et al., 2015). It is important to study whether these changes 
in clinical practice have resulted in different pre-diagnostic psychotropic 
treatment patterns during the recent two decades. A better character-
ization of the pre-diagnostic course could help in improving early 
identification of patients with schizophrenia and hence initiation of 
more targeted treatment. 

The present study aimed to investigate within a Danish nationwide 
setting:  

1) Incidence of schizophrenia between 1999 and 2019,  
2) patterns of psychotropic drug use during the two years prior to a first 

schizophrenia diagnosis between 1999 and 2019,  
3) the pre-diagnostic treatment patterns according to age, sex and 

previous diagnoses,  
4) psychotropic drug use up to 24 years before the schizophrenia 

diagnosis in a subgroup of patients diagnosed 2011–2019. 

2. Methods 

We conducted a nationwide cohort study based on Danish healthcare 
registers. A unique personal registration number is assigned to all Danish 
residents at the time of birth or immigration and registered in the Danish 
Civil Registration System (Pedersen, 2011), enabling individual linkage 
of register data. Use of data for this project was approved by the Danish 

Data Protection Agency and Statistics Denmark. No ethical approval is 
needed for purely register-based studies. 

2.1. Study population 

The Danish Psychiatric Central Research Register (Mors et al., 2011) 
includes all admissions to psychiatric hospitals since 1969. From 1995, 
all psychiatric outpatient and emergency department contacts were 
included too. All diagnoses have been recorded according to the Inter-
national Classification of Diseases, 10th edition (ICD-10) since January 
1, 1994. We identified all individuals with their first schizophrenia 
diagnosis (ICD-10: F20) diagnosed during an in- or outpatient hospital 
contact between January 1, 1999 and March 1, 2019. We excluded in-
dividuals who were: i) registered with a schizophrenia diagnosis (ICD- 
10: F20) between January 1, 1994 to January 1, 1999, to have a “wash- 
out” period of five years because of a change from ICD-8 to ICD-10 in 
1994, which has been used in previous studies (Kühl et al., 2016), or ii) 
aged ≤10 years at the time of diagnosis, as a diagnosis at such a young 
age is rare and difficult (Kahn et al., 2015). Individuals that were only 
diagnosed with schizophrenia during an emergency department contact, 
i.e., individuals that did not receive a schizophrenia diagnosis during a 
subsequent out- or inpatient hospital treatment, were not included due 
to the diagnostic uncertainty. The date of the first schizophrenia diag-
nosis, i.e., the index date, was defined as the date of the first psychiatric 
hospital contact (i.e., the date of the first inpatient, outpatient or 
emergency room contact) leading to a diagnosis of schizophrenia. 

2.2. Pre-diagnostic psychopharmacological treatment 

The Danish National Prescription Registry (Kildemoes et al., 2011; 
Pottegard et al., 2017) holds information on all prescriptions redeemed 
at community pharmacies since January 1, 1995. Information on 
medication use during hospitalizations is not registered. The informa-
tion includes the Anatomical Therapeutical Chemical (ATC) code and 
the daily defined dose (DDD) for each prescription. For each individual, 
we identified all prescriptions filled during the two years before the 
index date for the following drug classes: antipsychotics, antidepres-
sants, mood-stabilizers, benzodiazepines and hypnotics (ATC codes in 
sTable 1). 

We also assessed whether different drugs/drug classes were used 
concurrently, i.e., the prevalence of “concurrent drug use”. Treatment 
length for each prescription was calculated as: “number of 
DDD*1.15+7”. The multiplication of 1.15 and addition of 7 days 
allowed for individual differences in doses and up- and down-titrating 
regimens, which is closer to real-world treatment dosages (Tiihonen 
et al., 2017). Definitions used to identify “concurrent drug use” are 
depicted in sFig. 1. 

2.3. Sub-population with up to 24 years information on pre-diagnostic 
drug use 

Within a sub-population of all individuals diagnosed with schizo-
phrenia between January 1, 2011 and March 1, 2019, we identified all 
redeemed prescriptions for the above-mentioned psychotropic drugs 
between January 1, 1995 and the index date. Hence, for some patients, 
we had information on medication use up to 24 years before the 
schizophrenia diagnosis. Drug use before the age of 10 was not included. 

To compare with psychotropic drug use in the general population, 
we identified, for each individual with schizophrenia, five reference 
individuals matched on sex and birthyear who were without schizo-
phrenia on the index date. 

2.4. Baseline information at diagnosis 

We identified the following variables at the index date: age; sex; 
calendar year; previous mental disorder diagnoses; the presence of a 
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chronic medical disease as defined in the Charlson comorbidity score 
(Charlson et al., 1987; Nuttall et al., 2006); occupational status; marital 
status; highest obtained education; lifestyle-related diagnoses (i.e., 
smoking- and alcohol-related disorders). The Danish National Pre-
scription Registry has registered information on redeemed drugs since 
January 1, 1995 (i.e., four years before the first possible date of entering 
the study), while the other registers have registered data before 1995. 
Therefore, we used information from the four-year period preceding the 
index date to have the same information on all covariates for all in-
dividuals. All ATC and ICD-10 codes are supplied in sTable 2. 

2.5. Statistical analysis 

The annual incidence of schizophrenia was calculated as the number 
of individuals with a first-episode schizophrenia diagnosis during each 
calendar year divided by the number of Danish residents aged >10 years 
at the end of each calendar year. 

To show trends in 2-year patterns of medication use for individuals 
diagnosed between January 1, 1999 and March 1, 2019, we calculated 
the proportion of individuals (with index date in the respective calendar 
years) who had redeemed at least one prescription for the drugs of in-
terest within two years before the index date. The two-year prevalence 
estimates are presented according to the year of schizophrenia 
diagnosis. 

Since psychotropic treatment may differ depending on several as-
pects, we stratified analyses on 1) age at diagnosis, (10–17 years: 
diagnosis during childhood and adolescence; 18–29 years: young 
adulthood; ≥30 years: late diagnosis); 2) sex; 3) history of any mental 
disorder (F00-99 excluding F20); and 4) history of a diagnosis within the 
psychosis spectrum (ICD-10: F21-29). 

For the sub-population diagnosed between January 1, 2011 and 
March 1, 2019 and the reference group, we calculated the proportion of 
individuals (shown as a percentage of all the patients from this sub- 
population being older than 10 years in that calendar year) who had 
redeemed at least one prescription for the drugs of interest during each 
year between 1995 and the index date. 

Due to the large study population, we abstained from statistical 
testing, as even small changes in medication use patterns would repre-
sent significant changes. Rather, we described overall changes in the 
observed treatment patterns, which has been done in similar studies 
(Köhler-Forsberg et al., 2021). Stata version 16 (StataCorp, College 
Station, TX, USA) was used for analyses. 

2.6. Post-hoc analysis 

Based on the observation of a similar proportion of antipsychotic 
users during the observation period, we were interested whether the 
average antipsychotic doses prescribed varied during the observation 
period. Therefore, for each calendar year and for those patients who 
redeemed prescriptions for antipsychotic drugs, we calculated the mean 
DDDs per treatment day (i.e., based on the redeemed amount of DDDs) 
during the two years before the index date. 

3. Results 

3.1. Characterization of cases 

Characteristics of the 33,361 individuals (57.5 % males) with a first 
schizophrenia diagnosis are shown in Table 1 (age-and sex-specific 
characteristics in sTables 3 + 4). The incidence of schizophrenia was 
relatively stable throughout the study period (Fig. 1). The median age at 
diagnosis decreased from 35.5 years (IQR = 25.8–47.3) in 1999 to 25.7 
years (IQR = 20.7–36.7) in 2018, which was more pronounced among 
females (38.7 to 24.6 years) than among males (33.8 to 26.4). 

3.2. Pre-diagnostic psychotropic treatment patterns between 1999 and 
2019 

Fig. 2 depicts the percentages of patients with prior mental disorder 
diagnoses during the four-year period before the schizophrenia diag-
nosis and prior psychotropic use. A total of 28,093 (84 %) had either a 
prior mental disorder diagnosis or pre-diagnostic psychotropic drug use, 
while 16,333 (49.0 %) had both, and 12,576 (37.7 %) both had a prior 
mental disorder diagnosis and antipsychotic drug use. Among the 
11,944 (35.9 %) without a prior diagnosis during the pre-diagnostic four 
years, a total of 5268 (44 %) had not received psychotropic medications 
in the pre-diagnostic two years. This means that 16 % (5268/33,361) of 
all patients with a first-episode schizophrenia diagnosis had no pre- 
diagnostic psychotropic drug use nor a mental disorder diagnosis. On 
the other hand, among the 11,944 patients without a previous diagnosis, 

Table 1 
Characteristics at diagnosis among 33,361 patients with a first schizophrenia 
diagnosis in Denmark between January 1, 1999 and March 1, 2019.  

Characteristic Individuals with first diagnosis of schizophrenia 
1999–2019 (N = 33,361) 

Females, n (%) 14,169 (42.5 %) 
Age, median (IQR) 29.2 (21.9–42.8) 
Calendar year of diagnosis, n 

(%)  
1999–2003 8117 (24.3 %) 
2004–2009 7433 (22.3 %) 
2008–2012 9082 (27.2 %) 
2013–2019 10,638 (31.9 %) 

History of mental disordersa, n 
(%)  
Any mental disorder 21,417 (64.2 %) 
Substance abuse disorder 8992 (27.0 %) 
Psychosis spectrum disorder 11,627 (34.9 %) 
Bipolar disorder 980 (2.9 %) 
Major depression 5914 (17.7 %) 
Anxiety disorder 8562 (25.7 %) 
Personality disorder 4965 (14.9 %) 
Autism 775 (2.3 %) 
ADHD 1278 (3.8 %) 

Charlson comorbidity index- 
scorea, n (%)  
0 30,055 (90.1 %) 
1 2571 (7.7 %) 
≥2 735 (2.2 %) 

Lifestyle-related factors, n (%)  
Smoking-related condition 4572 (13.7 %) 
Alcohol-related condition 2125 (6.4 %) 

Marital status, n (%)  
Living with partner 3470 (10.4 %) 
Living without partner 29,827 (89.4 %) 
Missing 64 (0.2 %) 

Education level, n (%)  
Primary and lower 
secondary school 

19,773 (59.3 %) 

High school/vocational 
school 

8647 (25.9 %) 

Short-term higher education 515 (1.5 %) 
Medium-term higher 
education 

1560 (4.7 %) 

Long-term higher education 647 (1.9 %) 
Missing or no completed 
education 

2219 (6.7 %) 

Current employment status, n 
(%)  
Employed 3819 (11.4 %) 
Unemployed 20,436 (61.3 %) 
Outside the labour forceb 8851 (26.5 %) 
Other or missing 255 (0.8 %) 

Notes: 
Abbreviations: ADHD: attention deficit hyperactivity disorder; IQR: inter-
quartile range; n, number. 

a Within four years prior to the first diagnosis of schizophrenia. 
b Defined as early retirement or retirement. 
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39.4 % (4700/11,944) had used antipsychotic drugs within two years 
before the schizophrenia diagnosis. These findings were similar 
throughout the study period. 

Between 1999 and 2019, a mean of 69.1 % had used any psycho-
tropic drug in the two years before the schizophrenia diagnosis, ranging 
between 62 % and 74 % (Fig. 3). The mean daily dosing for prescribed 
antipsychotic drugs was stable between 1999 and 2019 (sFig. 2). 
Overall, pre-diagnostic psychotropic medication use was higher among 
older individuals (sFig. 3). 

3.3. Temporal shifts in pre-diagnostic psychotropic drug usage 

Specific observations on pre-diagnostic drug use are that: i) 
approximately 50 % had used antipsychotics (Fig. 3A); ii) antidepressant 
use increased from 29 % in 1999 to 47 % in 2008, and decreased again to 
34 % in 2019 (Fig. 3A); iii) mood-stabilizing drug use remained low 
(Fig. 3A); iv) use of benzodiazepines and hypnotics decreased (Fig. 3A); 
v) concurrent drug use increased slightly from 1999 to 2007, but 
decreased subsequently (Fig. 3B); vi) concurrent use of two antide-
pressants increased slightly from 5 % in 1999 to ≈8 % in 2019, whereas 
concurrent use of two antipsychotics remained similar (Fig. 3B); vii) the 
use of typical antipsychotics was largely replaced by atypical antipsy-
chotics, particularly quetiapine and aripiprazole (Fig. 3C). 

3.4. Pre-diagnostic psychotropic drug use in specific subgroups 

Women showed a higher pre-diagnostic use of all psychotropic drug 
groups than men (sFig. 4). Among women aged 18–29 years, antide-
pressants were the most frequently used drug group in the pre- 
diagnostic two years. 

Those with a prior mental disorder diagnosis (sFig. 5) and particu-
larly those with a prior psychosis spectrum disorder (sFig. 6), compared 
to those without, showed higher usage of psychotropics in general and of 
antipsychotics and combination therapies specifically. Among those 
with a previous psychosis spectrum disorder, approximately 65 % had 
received antipsychotics during the two years before the schizophrenia 
diagnosis. 

3.5. Psychotropic drug use patterns in up to 24 years before the 
schizophrenia diagnosis 

Among 14,425 individuals diagnosed with schizophrenia between 
January 1, 2011 and March 1, 2019, any psychotropic drug use was 
observed among 14 % to 20 % between 24 and 10 years before the 
diagnosis (Fig. 4). This was four times higher than among the 72,125 
age- and sex-matched reference individuals (Fig. 4A). 

We observed a steady increase in the proportion of users during the 

Fig. 1. Annual incidence rate of schizophrenia and median age at first schizophrenia diagnosis by sex (Denmark 1999–2018).  

Fig. 2. History of psychiatric diagnoses and use of psychotropic drugs among individuals with schizophrenia.  
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10 pre-diagnostic years, which was primarily driven by antipsychotics 
and antidepressants. During the year prior to the schizophrenia diag-
nosis, a total of 62 % had used any psychotropic medication, while the 
numbers were 45 % for antipsychotics and 35 % for antidepressants 
(Fig. 4B). 

4. Discussion 

The present study is the most comprehensive observational investi-
gation of pre-diagnostic psychotropic treatment patterns in schizo-
phrenia up to 24 years before the schizophrenia diagnosis. First, we 
found that the incidence of schizophrenia (58 % males) was fluctuating 
but remained stable between 1999 and 2018. The median age at 

A) Psychotropic drugs by class 

B) Combinations of psychotropic drugs/drug classes

Fig. 3. Time trend in use of psychotropic drugs within two years prior to the schizophrenia diagnosis.  

C. Rohde et al.                                                                                                                                                                                                                                  



Schizophrenia Research 246 (2022) 268–276

273

diagnosis decreased by >10 years, particularly among women. The 
latter may be due to an increase in outpatient capacity and early- 
intervention programs (Austin et al., 2013; Harrigan et al., 2003; Jep-
pesen et al., 2008; Kahn et al., 2015; Penttila et al., 2014), but may also 
be caused by the implementation of ICD-10 in 1995 (Mors et al., 2011) 
and the possibility to diagnose patients already after >1 month of 
schizophrenia symptoms. Second, most patients (64 %) had been diag-
nosed with at least one other mental disorder before the schizophrenia 
diagnosis (defined as a diagnosis during the four pre-diagnostic years), 
primarily another diagnosis within the psychosis spectrum (35 %). 
Third, pre-diagnostic psychotropic use was considerably higher during 
up to 24 years before the schizophrenia diagnosis compared to the 
background population. Fourth, during the two pre-diagnostic years, 
two-third of patients had received psychotropic treatment, primarily 
antipsychotics (52 %) and antidepressants (40 %). Fifth, these patterns 
of pre-diagnostic psychotropic drug use including mean daily doses of 
prescribed antipsychotics were stable during the study period. Sixth, we 
noticed a shift from typical to atypical antipsychotics, indicating 
adherence to treatment guidelines, and particularly that use of quetia-
pine increased. Seventh, even among those without a prior mental dis-
order diagnosis, 50 % had pre-diagnostic psychotropic drug use and 26 
% antipsychotic use. On the other hand, 16 % of patients had neither 
received pre-diagnostic psychotropic drugs nor a prior mental disorder 
diagnosis. 

4.1. Heterogeneity in pre-diagnostic treatment patterns 

The majority of patients with schizophrenia have experienced 
several years with pre-diagnostic psychotropic drug use, indicating 
psychiatric symptoms. Thereby, our findings show a clear heterogeneity 
in the course of illness, clinical presentation and treatment before a first- 
episode schizophrenia diagnosis. Particularly those with a previous 
diagnosis in the psychosis spectrum had frequent antipsychotic use 
before their schizophrenia diagnosis, but antipsychotic use was also 
found among those with another mental disorder diagnosis and even 
among those without prior diagnoses. This suggests that many of the 

patients may have had psychotic symptoms before their schizophrenia 
diagnosis. Hence, the need for antipsychotics and particularly the 
combination of psychotropic medications (indicating insufficient 
response) should lead to considerations whether the patient fulfills the 
criteria for schizophrenia. 

We also noticed increasing pre-diagnostic use of antidepressants, 
particularly among young women, indicating depressive or anxiety 
symptoms. Depressive symptoms can be difficult to distinguish clinically 
from negative symptoms, and several individuals with schizophrenia are 
first diagnosed with depression (Musliner et al., 2017). 

Of interest is that the overall numbers of pre-diagnostic psychotropic 
drug use were stable between 1999 and 2019 despite an increased use of 
early intervention programs (Austin et al., 2013; Bertelsen et al., 2008; 
Harrigan et al., 2003; Jeppesen et al., 2008; Kahn et al., 2015; Penttila 
et al., 2014) and a lower median age at diagnosis. Our results thereby 
indicate a continued potential for an even earlier detection and diag-
nosing of patients with schizophrenia, which may result in earlier and 
more targeted treatment, e.g., psychosocial interventions in addition to 
antipsychotic treatment. Particularly patients with a diagnosis in the 
psychosis spectrum treated with antipsychotics should be carefully 
assessed for schizophrenia. 

4.2. Perspectives 

Only one previous cohort study investigated pre-diagnostic psycho-
tropic treatment patterns before the schizophrenia diagnosis (Wallace 
et al., 2020). This study covered a considerably shorter observation 
period (only five pre-diagnostic years during 2007 to 2017) and a 
smaller cohort with a risk for selection bias (only 6732 of 30,156 pa-
tients with schizophrenia could be included and 49 % of the 6732 pa-
tients had a schizoaffective disorder) (Wallace et al., 2020). Hence, the 
present study extends the knowledge on pre-diagnostic psychotropic 
drug use by showing treatment patterns spanning two decades, during 
up to 24 pre-diagnostic years, and in several important subgroups (i.e., 
depending on age, sex, and previous diagnoses). 

Our findings emphasize the importance of considering schizophrenia 

C) Commonly used antipsychotics

Fig. 3. (continued). 
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A: Proportion of individuals* diagnosed with schizophrenia with prescription fills for any psychotropic drug, compared to an 
age- and sex-matched reference group without schizophrenia (Denmark, 2011-2019). 

 
 
 
 
 

 

B: Proportion of individuals* diagnosed with schizophrenia with prescriptions for psychotropic drugs by drug class (Denmark, 
2011-2019). 

 
* We included all prescriptions for the above-mentioned psychotropic drugs between January 1, 1995 and the index date. Hence, for some patients, we 
had information on medication use up to 24 years before the schizophrenia diagnosis. Drug use before the age of 10 was not included.  
Number of patients with schizophrenia at the specific time points: 1 year=14,425; 2 years=14,419; 3 years=14,403; 4 years=14,377; 5 years=14,310; 6 
years=14,135; 7 years=13,884; 8 years=13,605; 9 years=13,218; 10 years=12,350; 11 years=11,534; 12 years=10,631; 13 years=9,753; 14 
years=9,001; 15 years=8,319; 16 years=7,705; 17 years=7,155; 18 years=5,803; 19 years=4,621; 20 years=3,514; 21 years=2,596; 22 years=1,748; 23 
years=1,105; 24 years=491.  

Fig. 4. Use of psychotropic drugs within 24 years prior to the schizophrenia diagnosis.  
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as a potential differential diagnosis and to perform thorough diagnostic 
interviews. Some initiatives have shown that easier access to psychiatric 
treatment settings can help to identify patients with schizophrenia early 
in their trajectory (Melle et al., 2004), and our findings support the 
necessity of a continued focus on these patients. Thus, primary health 
care clinicians should consider referral to a specialized psychiatric 
treatment setting for patients in need of antipsychotic medication, 
particularly for young individuals. Both primary and secondary 
healthcare services need to consider schizophrenia as an early differ-
ential diagnosis among patients with other mental disorder diagnoses 
and psychotropic medication use. 

4.3. Strengths and limitations 

Strengths include the frequently used Danish nationwide registers 
with almost complete follow-up, minimizing the risk for selection and 
recall bias. Regarding limitations, we had neither measures on medi-
cation compliance nor information on the clinical indication. Second, 
the presented percentages of users were based on having redeemed at 
least one prescription of the specific drugs during the defined time in-
tervals (e.g., antipsychotics could also be prescribed for sleeping prob-
lems), but the mean daily doses remained similar during the study 
period (sFig. 2). Third, we could not include psychotropic medications 
used during inpatient stays as the National Prescription registers only 
covers prescriptions redeemed at Danish pharmacies, but this is only 
relevant for patients who only used psychotropic drugs during hospi-
talizations. Fourth, the treatment length calculations were based on 
DDD's, potentially leading to overestimation and inconsistency, as many 
patients are treated with doses that differ from the DDD (Højlund et al., 
2019). Fifth, only individuals who were diagnosed with schizophrenia 
were included. Hence, the present numbers cannot be compared to the 
number of individuals with e.g., a diagnosis within the psychosis spec-
trum and antipsychotic use but who were not diagnosed with 
schizophrenia. 

4.4. Conclusions 

This Danish nationwide study found that the incidence of schizo-
phrenia was fluctuating but stable between 1999 and 2019 while the 
median age at diagnosis decreased, particularly among women. The 
majority of patients had previous mental disorder diagnoses and used 
psychotropic drugs at some point in time up to 24 years before the 
diagnosis (primarily antipsychotics, antidepressants, and combinations 
hereof). This indicates the presence of various psychiatric symptoms 
before the diagnosis of schizophrenia was established. Although patients 
with schizophrenia are diagnosed at a younger age and we noticed shifts 
in use of specific drug classes, the number of patients with pre-diagnostic 
psychotropic medication use remained similar during the study period. 
These results emphasize a continued importance of considering schizo-
phrenia as a differential diagnosis and perform thorough diagnostic in-
terviews early in the course among patients with other mental disorders 
and/or combination of psychotropic medications. This should particu-
larly be considered among individuals with a diagnosis in the psychosis 
spectrum in need of antipsychotic drugs. 
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