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Clinical outcomes after a first-episode of psychosis (FEP) are heterogeneous. Many patient-related 
factors such as gender and comorbidity have been studied to predict symptomatic outcomes. However, 
psychiatrist-related factors such as prescription behaviour and gender have received little attention. 
We assessed the relationship between patients’ psychiatrists, psychosis severity and daily functioning 
in 201 patients remitted from an FEP for a duration of one year, treated by 18 different psychiatrists. 
We controlled for baseline severity, dose and type of antipsychotic medication, frequency of visits, and 
patients’ education. Symptom severity, daily functioning, and antipsychotic drug use were assessed 
at baseline and at 3, 6, and, 12 months follow-up. We found that psychiatrists accounted for 9.1% 
of the explained variance in patients’ symptom severity and 10.1% of the explained variance in daily 
functioning.These effects persisted even when controlling for factors such as baseline severity and 
the prescribed dose. The effect of prescribed dose on symptom severity and daily functioning differed 
between psychiatrists. Treatment centre, session frequency, and medication nonadherence were not 
related to symptom severity. Our results emphasize the importance of individual psychiatrist factors in 
symptomatic outcomes after an FEP. Further identification of psychiatrist-related factors such as the 
quality of therapeutic alliances and shared decision-making, may optimize psychiatrists’ training with 
the goal of improving patient outcomes.
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Outcomes during the first year after a first-episode of psychosis (FEP) are an important determinant of long-
term prognosis for people with schizophrenia-spectrum disorders1. To better understand the heterogenous 
outcomes during the first year after remission from an FEP, most studies have focused on patient-related 
predictors, such as gender, age, duration of untreated psychosis, and comorbidity. However, the potential effect 
of the psychiatrist providing pharmacotherapy on patient’s outcomes may also be relevant. The quality of the 
therapeutic relationship and shared decision-making process, as well as prescription behaviour and frequency 
of monitoring visits or gender may influence outcomes. To the best of our knowledge psychiatrist-related factors 
affecting treatment outcomes after a first psychosis are currently only studied as a determinant of medication 
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adherence. Yet, psychiatrist-related factors can influence many other aspects relevant for recovery and are 
therefore important to explore as these may inspire interventions to improve treatment collaboration and 
ultimately benefit patients’ outcomes.

Therapist effects have mainly been studied in psychotherapy. In these studies, therapeutic alliance and 
communication skills of therapists have been shown to influence patient outcomes2,3. For instance, Berry et al. 
(2016) have shown in a study on motivational interviewing and cognitive behavioural therapy for psychosis that 
lower patients-rated therapeutic alliance predicted more negative symptoms, poor insight, and more cannabis use, 
while lower therapist-rated alliance related to the daily use of cannabis4. McCabe et al. et al. (2016) showed that 
psychiatrists who had received communication training for discussing auditory verbal hallucinations improved 
their communication skills, which increased both psychiatrist- and patient-rated therapeutic relationships5.

A better therapeutic alliance between psychosis patients and their clinicians has been associated with lower 
symptom severity, greater medication adherence6–8, improved vocational functioning9, and lower symptom 
severity10. A recent systematic review by Da Costa et al. (2020) indicated that the quality of the therapeutic alliance 
between clinicians and psychosis patients related to symptom severity, support by family and surroundings, the 
degree of shared decision-making, and hospitalization types6. Also during acute admissions, the quality of the 
relationship between clinicians, in particular the physician prescriber, and patients with schizophrenia-spectrum 
disorders has been shown to be an important factor in medication adherence and attitudes toward treatment7. 
A systematic review by Shattock et al. (2018) indicated that SSD patients rated the therapeutic alliance higher 
when the therapist appeared more genuine and empathic11. It has been concluded that some psychotherapists 
are more effective than others12, with 15–20% of the therapists being consistently more effective and another 
15–20% consistently less effective than most therapists13. The effect of psychotherapists was found to be stronger 
in patients with high symptom severity14. This might indicate that a therapist’s skills are challenged more when 
working with patients who show severe psychotic symptoms.

The patient-therapist relationship is also of key importance within pharmacotherapeutic treatment15,16, as 
these treatments are never purely pharmacological, but also involve interpersonal communication, information, 
support, and guidance. Currently, there is a remarkable paucity of research on the role of the psychiatrist in the 
outcomes of pharmacotherapy. Only two studies17,18 have assessed the influence of psychiatrists on patients’ 
outcomes for pharmacotherapy in depression, with contradictory results. McKay et al. (2006) found that 
psychiatrists explained 6.7% of the variance on the Hamilton Rating Scale for Depression (HAMD) scores 
(p = 0.053), while the effect of the pharmacotherapeutic intervention (placebo versus imipramine hydrochloride) 
could explain 5.9% of the variance (p < 0.05)17. In contrast, no significant effect of psychiatrists (p > 0.30) on 
depression severity (HAMD) was observed by Strunk et al. (2010) in an RCT comparing placebo and paroxetine 
in 120 patients treated by five psychiatrists18.

Various aspects of psychotic disorders could complicate the therapeutic bonding and shared decision-
making process, such as paranoid tendencies, reduced insight, negative symptoms, and impaired social 
cognition. Communication skills of psychiatrists may impact the collaboration with patients and maybe even 
more important in psychosis than in depression19. Adherence to pharmacological guidelines by physicians has 
been shown to relate to lower severity of psychosis symptoms in schizophrenia patients20. This underscores 
the importance of following treatment protocols to manage symptom severity effectively and suggests that 
psychiatrists’ influence on patient outcomes may be partly mediated by the appropriate choice and dosage of 
antipsychotic medication20. Interestingly, gender of the medical specialist in relation to that of the patient, has 
also been reported to impact outcomes21. Lombarts and Verghese (2022) found that female patients tend to have 
worse outcomes with male versus female medical specialists across several medical disciplines.

Given the importance of the first year of treatment after an FEP on long-term outcomes, including symptom 
severity and daily functioning, psychiatrist-related factors may be particularly relevant in this period. During the 
first year after remission from an FEP, many patients taper their medication or switch to another antipsychotic 
drug to relieve side-effects. The current study assessed the effect of 18 treating psychiatrists on positive 
symptom severity and daily functioning in 201 patients remitted from an FEP receiving pharmacotherapy over 
a 12-month period in a nationwide discontinuation trial in The Netherlands22. We hypothesize a relationship 
between psychiatrists and patients’ daily functioning and symptom severity in the first year after remission from 
an FEP, which is expected to relate to the frequency of psychiatrist-patient contacts, to antipsychotic prescription 
behaviour, and to baseline symptom severity of patient’s symptoms. In line with Lombarts and Verghese (2022), 
we expected female patients to display worse outcomes with male versus female psychiatrists.

Methods
Study design and participants
This study includes a post-hoc analysis of data from 201 FEP patients from the ongoing HAMLETT study 
(Handling Antipsychotic Medication Long-term Evaluation of Targeted Treatment), a nationwide single-blind 
randomised controlled trial on antipsychotic medication discontinuation in The Netherlands22. Participants 
were randomised with a 1:1 ratio to either continue, or taper/discontinue antipsychotic medication in the first 
year after initial remission of an FEP. Participants and psychiatrists were notified of the randomization outcome 
and were provided with recommended tapering schedules based on gradual hyperbolic discontinuation. The 
type and dose of antipsychotic medication were determined in a shared decision-making process between the 
patient, family or partner, and the psychiatrist. If relapse symptoms emerged during the tapering process, the 
dose was stabilized or increased.

FEP patients were recruited from 26 specialized outpatient psychosis centres in the Netherlands. Clinicians 
from the psychosis centres screened, approached, and informed potential participants. Eligible participants 
were aged between 16 and 60 years, had achieved symptomatic remission for 3–6 months after an FEP (e.g. 
sustained improvement of psychotic symptoms, any remaining psychotic symptoms did not interfere with 
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daily functioning), and had a DSM-5 or ICD-10 diagnosis of the first-episode of schizophrenia, schizoaffective 
disorder, schizophreniform disorder, brief psychotic disorder, delusional disorder, or Unspecified Schizophrenia 
Spectrum and Other Psychotic Disorder. Patients were excluded from the study if they had demonstrated severe 
or life-threatening violence or self-harm or had needed coercive treatment during the psychosis. Eligibility 
criteria were assessed by trained researchers with the Comprehensive Assessment of Symptoms and History 
interview (CASH)23 and in case further information was needed, the treating psychiatrist was contacted. Ethical 
approval was obtained from the research and ethics committee of the University Medical Centre Groningen, 
the Netherlands (protocol number: NL 62202.042.17, trial registration EudraCT number: 2017-002406-12). 
Recruitment and study procedures are described in detail in Begemann et al. (2020).

Procedures
We examined psychotic symptom severity and daily functioning in 201 FEP patients at four different time 
points: at baseline (3–6 months after remission) and 3, 6, and, 12 month follow-up. At baseline, all patients 
were in symptomatic remission and used antipsychotic medication. During the course of one year, 82.4% of the 
participants reduced or fully discontinued antipsychotic medication, while 17.6% of the patients continued on 
the same dose. Data were collected between November 2017 and July 2022.

Outcomes
To assess the relationship between patients’ psychiatrists and both clinical and functional recovery, the present 
study focused on psychosis symptom severity and daily functioning during the year after remission from an 
FEP. Psychosis symptom severity was assessed with the positive symptoms subscale of the Positive and Negative 
Syndrome Scale (PANSS)24. PANSS scores were assessed by a trained rater from the central study team, who has 
no role in the patient’s treatment and was blind to tapering condition. Daily functioning was measured with the 
World Health Organization Disability Assessment Schedule 2.0 (WHO-DAS)25.

We aimed to assess the extent of psychiatrist-, patient-, or psychosis centre-related factors on patient outcomes, 
in particular the severity of positive symptoms. Hence, we analysed whether and to which degree the explained 
variance of the association between patient outcomes and the psychiatrist changed in response to adding 
individual factors to the model. Psychiatrist-related factors included the prescribed antipsychotic type and dose, 
frequency of contact, and gender of the psychiatrist in relation to that of the patient. Information on antipsychotic 
drug use/prescription was based on self-report questionnaires and dispensation data from pharmacies provided 
by the Dutch Foundation for Pharmaceutical Statistics (SFK). The types of antipsychotic drugs were categorized 
as olanzapine, aripiprazole, and other antipsychotics, as the drugs of this latter category were not used frequently 
enough to generate separate categories. To compare doses of various types of antipsychotics, all daily doses 
were converted to olanzapine equivalents (mg/day)26. Patient-related factors included years of education, 
medication nonadherence, and baseline symptom severity. Patients’ demographic characteristics were measured 
at baseline with the Comprehensive Assessment of Symptoms and History (CASH)23. Medication nonadherence 
was measured as the number of days the participant used less or no antipsychotic drugs while these had been 
prescribed, in the two weeks before the study assessment with a self-report medication questionnaire. Healthcare 
centre-related factors included the psychosis centre itself and the frequency of contact with the nurse and 
psychologist, which was measured with the Trimbos and iMTA Cost questionnaire associated with Psychiatric 
illness (TiC-P)27. Data were only included from psychiatrists who treated at least 6 FEP patients, to adequately 
assess the relationship between the psychiatrists and patient outcomes.

Statistical analysis
To assess the association between psychiatrists and patients’ symptom severity or daily functioning, linear 
mixed-effects models were performed with patients’ PANSS positive items subscale score or WHO-DAS II score, 
respectively, on four measurements (baseline, and 3, 6, and 12 month follow-ups) as dependent variables, with 
psychiatrists and time as fixed effect, and random intercepts for patients28. The relative importance of predictors 
was assessed with R2

marginal
29. The likelihood ratio test (LRT) was used to assess the significance of psychiatrists 

as predictors in each model. The models were adjusted for the patient’s age, gender, years of education, treatment 
site, and baseline symptom severity or daily functioning. For this last factor, baseline severity or daily functioning 
were categorized as ‘mild’ (baseline score below mean), ‘moderate’ (baseline scores between the mean and 3rd 
quantile), or ‘severe’ (baseline scores between the 3rd quantile and maximum score). Statistical analyses were 
performed in R (version 4.2.0) via Rstudio (version 2022.07.0)30. To assess whether the association between 
the psychiatrist and symptom severity or daily functioning during the one-year period after study inclusion 
could be partly explained by the type and dose of antipsychotic, both were entered as fixed effects in the linear 
mixed effects models. The effect of baseline patient-related covariates age, gender and years of education on 
symptom severity or daily functioning were individually assessed. Only baseline covariates that significantly 
affected outcomes were included in the analyses. The relationship between the gender of the psychiatrist and 
the patient, and outcome was modelled as a fixed effect in linear mixed effects analyses. To test whether gender 
of the psychiatrist and patient related to the prescribed dose of antipsychotic medication, a linear mixed effects 
analysis was performed with dose as dependent variable, and time and gender (both of psychiatrist and patient) 
as fixed effects factors. Reciprocal transformation was applied to the data when the assumptions of normality 
and homogeneity were violated. Missing data were imputed with chained random forest imputations and a 
sensitivity analysis was performed on the non-imputed data only (Supplementary Table 1)31.

Results
Data were available for 201 participants (30.8% female, 69.2% male) who received antipsychotic medication 
from 18 different psychiatrists (on average 11 patients per psychiatrist) in 14 treatment centres. Patients were 
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assessed at baseline (3–6 months after remission) and had an average follow-up duration of 271 days. Follow-up 
assessments were completed by 170 participants (85%) at 3 months, 161 (80%) at 6 months, and 131 (65%) at 
12 months after baseline. Lower completion rates were partly due to dropout (n = 45 at 12 months after baseline), 
and partly because newly recruited patients had not yet completed all follow-up visits (n = 22 at 12 months after 
baseline). Participants’ baseline sociodemographic and clinical characteristics are shown in Table 1. Patients 
had an average age of 27.5 (SD = 8.4) years of age, and a mean duration of illness of 151.2 (SD = 203.1) days. 
Male patients were younger at FEP onset, obtained a lower educational level, and showed more severe positive 
symptoms at baseline compared to female patients. Eighty-two percent of patients tapered off antipsychotic 
medication at some point between baseline and 12  months later, with an average dose reduction of 64.1% 
(SD = 56.1). Eighteen participants (10.6%) switched the type of antipsychotic drug at some point during the 
study period. We studied the period after remission when patients were visiting their psychiatrist at outpatient 
facilities. In the month before baseline, 48.7% of the FEP patients visited a psychologist on average 1.2 times 
(SD = 1.6), and 51.9% had contact with a nurse on average 1.6 times (SD = 4.5).

Symptom severity
Psychiatrist-related factors
Linear mixed effects models showed that positive symptom severity, measured with the PANSS positive items 
subscale, slightly increased over time from 9.1 (SD = 2.6) at baseline to 9.6 (SD = 3.4) at 12-month follow-up 
(χ2 = 4.387, p = 0.036). A significant association between psychiatrists and positive symptom severity during 
the study period was found, which explained 9.1% of the variance (χ2 = 29.067, p = 0.034) (Figs.  1 and 2, 
Supplementary Material Table S1). Positive symptom severity was related to antipsychotic dose during the study 
period (χ2 = 6.315, p = 0.012) (Fig. 3), but not to the type of medication (χ2 = 0.858, p = 0.835). When adjusted 
for the dose of antipsychotic medication, psychiatrists still explained 9.0% of the variance in symptom severity 
(LRT = 29.322, p = 0.033). The significant interaction between psychiatrists and antipsychotic dose (χ2 = 27.928, 
p = 0.046) indicated that the effect of the prescribed dose on symptom severity during the study period differed 
between psychiatrists, accounting for an additional 2.4% of the variance (Figs. 1, 2, 3, 4).

Patient-related factors
As expected, baseline symptom severity was also associated with symptom severity at 3, 6, and, 12  months 
follow-up (χ2 = 206.49, p < 0.001) and explained 38.6% of the variance. When corrected for baseline severity, 
the psychiatrist association remained significant (accounting for 2.3% of the variance, LRT = 28.801, p = 0.036). 
The frequency of contact between patients and psychiatrists did not significantly affect the outcome (χ2 = 0.074, 
p = 0.786), nor did treatment centre (χ2 = 0.053, p = 0.997). Patients with more years of education had lower 
symptom severity (χ2 = 7.492, p = 0.006). The relationship between psychiatrists and symptom severity remained 
significant after correcting for years of education (LRT = 31.411 p = 0.018, R2

marginal = 0.025). Medication 
nonadherence did not predict symptom severity (χ2 = 1.515, p = 0.218).

Characteristic Total (n = 201)
Female patients 
(n = 62, 30.8%)

Male patients 
(n = 139, 
69.2%) p value

Missing 
N

Age at onset of psychosis: mean (SD) 26.3 (8.4) 28.0 (8.4) 25.5 (8.2) 0.048 2

Age: mean (SD) 27.5 (8.3) 29.0 (8.4) 26.8 (8.2) 0.082 1

Years of education: mean (SD) 14.2 (2.3) 15.2 (1.5) 13.8 (2.4) < 0.001 3

PANSS score: mean (SD) 1

 Positive scale 9.1 (2.6) 8.5 (2.3) 9.4 (2.8) 0.035

 Negative scale 11.8 (4.2) 11.5 (4.3) 11.9 (4.2) 0.529

 General scale 22.8 (5.2) 22.6 (4.9) 22.9 (5.3) 0.719

 Total 43.7 (9.5) 42.6 (8.9) 44.2 (9.8) 0.290

WHO-DAS 2.0 score: mean (SD) 17.8 (15.0) 19.1 (16.9) 17.2 (14.1) 0.400 2

GAF: mean (SD) 66.1 (12.1) 68.0 (12.3) 65.3 (12.0) 0.158 4

Antipsychotic medication: n (%) 0

 Aripiprazole 61 (30.3%) 20 (32.3%) 41 (29.5%) 0.446

 Olanzapine 69 (34.3%) 24 (38.7%) 45 (32.4%)

 Other types 71 (35.3%) 18 (29.0%) 53 (38.1%)

Dose of antipsychotic medication (Olanzapine equivalent): mean (SD) 9.5 (6.0) 9.1 (6.6) 9.7 (5.7) 0.495 1

Participants who tapered antipsychotic medication between baseline and 12 months follow-up: 
n (%) 145 (82.9%) 42 (85.6) 94 (81.7) 0.664 37

Dose reduction (%) of antipsychotic medication between baseline and 12 months: mean (SD) 64.1% (56.1) 71.9 (44.3) 60.7 (60.4) 0.231 28

Table 1. Baseline sociodemographic, clinical, and healthcare use characteristics. Abbreviations: PANSS, 
Positive and Negative Syndrome Scale; WHO-DAS, World Health Organisation Disability Assessment 
Schedule; GAF, Global Assessment of Functioning.

 

Scientific Reports |        (2024) 14:22871 4| https://doi.org/10.1038/s41598-024-72678-4

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


Healthcare centre-related factors
Psychosis symptom severity was associated with the frequency of sessions with the psychologist (χ2 = 5.510, 
p = 0.019), but not with the nurse (χ2 = 0.015, p = 0.902). The psychiatrist association persisted after additionally 
correcting for the frequency of sessions with the psychologist (LRT = 31.332, p = 0.018). Similarly, associations 

Fig. 2. Symptom severity of FEP patients averaged per psychiatrist during the study period. Mean psychotic 
symptom severity, measured with the Positive and Negative Syndrome Scale (PANSS), during the study period, 
averaged over all patients per psychiatrist. The lines are coloured per psychiatrist.

 

Fig. 1. Change score in psychosis symptom severity per psychiatrist. The average change in psychotic 
symptom severity, measured with the Positive and Negative Syndrome Scale (PANSS), during the study period 
averaged over all patients per psychiatrist. The bars are differently coloured per treatment centre.
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were found between psychiatrists and overall symptom severity as measured with the PANSS total score 
(Supplementary Table S3) during 12 months of follow-up.

Fig. 4. Change score in daily functioning per psychiatrist. The average change in daily functioning, measured 
with the World Health Organization Disability Assessment Schedule 2.0 (WHO-DAS), during the study period 
averaged over all patients per psychiatrist. The bars are differently coloured per treatment centre. Lower scores 
indicate better daily functioning.

 

Fig. 3. Mean change in dose of antipsychotics per psychiatrist. The average change in prescribed antipsychotic 
dose (in olanzapine equivalents) per psychiatrist during the study period.
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Daily functioning
Psychiatrist-related factors
Daily functioning, measured with the WHO-DAS questionnaire, where higher scores indicate lower functioning, 
improved from 17.794 (SD = 14.997) at baseline to 13.371 (SD = 12.665) at 12 months follow-up (χ2 = 24.058, 
p < 0.001). Psychiatrists were significantly associated with daily functioning during the study period (χ2 = 33.011, 
p = 0.011) and explained 10.1% of the variance (Figs. 4 and 5, Supplementary Table S2). Daily functioning was 
related to antipsychotic dose (χ2 = 23.126, p < 0.001) and type (χ2 = 9.132, p = 0.031). Psychiatrists still accounted 
for 8.5% of the variance after correcting for the dose and type of antipsychotic drugs (LRT = 28.39, p = 0.041). 
The effect of antipsychotic dose on daily functioning differed between psychiatrists, as there was a significant 
interaction effect between psychiatrist and dose (χ2 = 37.749, p < 0.001), which explained an additional 4.3% of 
the variance.

Patient-related factors
Baseline functioning was significantly related to daily functioning during the study period (χ2 = 118.96, p < 0.001) 
and accounted for 24.6% of the variance. The variance in daily functioning explained by psychiatrists decreased 
to 3.9% after correcting for baseline functioning (LRT = 31.16, p = 0.019). Medication non-adherence did not 
relate to daily functioning (χ2 = 0.172, p = 0.678).

Healthcare centre-related factors
Daily functioning improved with a higher frequency of sessions between the psychiatrist and patient (χ2 = 5.589, 
p = 0.016), which explained an additional 0.4% variance, and was related to the treatment site (χ2 = 9.985, 
p = 0.016), which accounted for an extra 1.2% variance. The frequency of sessions with the psychologist was 
associated with daily functioning (χ2 = 24.225, p < 0.001), and a trend was seen for the sessions with the nurse 
(χ2 = 3.684, p = 0.055).

Gender differences
Linear mixed effects models showed that male patients experienced greater positive symptom severity during 
the study period compared to female patients (χ2 = 6.622, p = 0.010, R2

marginal = 0.025). Female and male patients 
did not significantly differ in daily functioning during the study period (χ2 = 0.043, p = 0.837). The gender of the 
psychiatrist did not significantly relate to positive symptom severity (χ2 = 2.099 p = 0.147), nor daily functioning 
(χ2 = 1.621, p = 0.203) during 12 months of follow-up. The gender of the psychiatrist in relation to that of the 
patient did not significantly predict positive symptom severity (χ2 = 0.834, p = 0.361) or daily functioning 
(χ2 = 0.032, p = 0.858). The prescribed dose of antipsychotic medication did not significantly differ between 
female versus male patients during the study period (χ2 = 1.233, p = 0.267). The prescribed dose of antipsychotic 
medication was not associated with the gender of the psychiatrist (χ2 = 1.122, p = 0.290), nor with the interaction 
between the gender of the psychiatrist and that of the patient (χ2 = 1.958, p = 0.376).

Fig. 5. Daily functioning of FEP patients averaged per psychiatrist during the study period. Mean daily 
functioning, measured with the World Health Organization Disability Assessment Schedule 2.0 (WHO-DAS), 
during the study period, averaged over all patients per psychiatrist. The lines are coloured per psychiatrist. 
Lower scores indicate better daily functioning.
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Discussion
We followed 201 patients remitted from a first episode psychosis, participating in the HAMLETT study for a period 
of one year, during which 82.4% together with their psychiatrist decided to reduce the dose of their antipsychotic 
medication and another 10.6% changed the type of antipsychotic drug. We demonstrated that psychiatrists were 
associated with patients’ outcomes in terms of psychotic symptom severity and daily functioning after one year, 
which attenuated but remained significant when corrected for baseline severity, antipsychotic dose and type, 
treatment site, years of education, and number of visits. The gender of the psychiatrist in relation to that of the 
patient was not related to patient outcomes, nor was patient’s education. These findings support the idea that not 
only patient-related factors like age, gender, or education, but also psychiatrist-related factors are important for 
outcomes after an FEP.

The current study is the first to show the association between psychiatrists and long-term patient outcomes in 
pharmacotherapy after an FEP. Psychiatrists accounted for a 9.1% variance in psychotic symptom severity scores, 
and a 10.1% variance in daily functioning in the first year after remission from an FEP. This study is also the first 
to show that the effect of the prescribed antipsychotic dose on clinical outcomes differs between psychiatrists, 
which could explain an additional 2.4% of the variance in symptom severity and 4.3% in daily functioning. 
Controlling for the prescribed dose barely affected the explained variance of the psychiatrist on patient outcomes 
(it lowered from 9.1 to 9.0% for symptoms severity and from 10.1 to 9.2% for daily functioning). This indicates 
that factors other than antipsychotic dosing may influence the relationship between the psychiatrist and their 
patient’s outcomes. We explored the psychiatrist-related factor of gender, but this was not significantly associated 
with symptom severity or daily functioning. While the gender of the doctor in relation to that of the patient 
related to clinical outcomes in a previous study across medical disciplines21, we did not find this effect on 
positive symptom severity or daily functioning in FEP patients during the study period. Also, we found similar 
prescription behaviours in male and female psychiatrists.

Several previous studies6,32 showed that increased therapeutic alliance is associated with better therapy 
adherence. This alliance might be even more important during the tapering of medication and in finding the 
lowest possible effective dose. We need to emphasize that this study was not designed to specifically address 
quality of shared decision-making or therapeutic alliance and hence important factors that might underlie the 
relationship between the psychiatrist and patient outcomes could not be revealed, nor were we able to test the 
impact of individual psychiatrist characteristics.

Our results suggest that the relationship between psychiatrists and patient outcomes may be partially related to 
patients’ baseline symptom severity, as the variance related to the psychiatrist dropped from 9.1 to 2.3% in positive 
symptom severity and from 10.1 to 3.9% in daily functioning after controlling for baseline severity. However, the 
exact relationship between psychiatrist-related factors and baseline severity and functioning remains unknown 
and might actually consist of two different effects. First, some psychiatrists may treat more severe patients than 
others, which could be related to their position in a treatment centre. Second, psychotherapeutic studies have 
shown that the therapist effect was largest in the most severe patient, as effective therapeutic bonding may be 
more demanding with severely psychotic patients. Likewise, psychiatrists might have a greater influence on 
treatment outcomes during pharmacotherapy in patients with higher dysfunction and severity of psychosis.

The association we observed between psychiatrists and clinical and functional outcomes for 
pharmacotherapeutic contacts in psychosis is in line with the study of McKay et al. (2006) who found that 
psychiatrists explained 6.7% of the variance in symptom severity assessed with the Hamilton Rating Scale for 
Depression (HAMD). Their finding was not replicated by Strunk and colleagues (2010). The present study differs 
from these two studies in several aspects. First, the present study included nearly twice as many patients and 
psychiatrists. Second, while the results of McKay et al. (2006) were only corrected for baseline severity, and 
Strunk et al. (2010) only adjusted for treatment type, our analyses included baseline severity, dose and type 
of antipsychotic drugs, years of education, treatment site, and number of visits to the psychiatrist. The fact 
that the influence of the psychiatrist remained significant, points to McKay’s conclusion that the psychiatrist 
may play an important role in patients’ outcomes during pharmacotherapy. The most important difference, of 
course, is that we investigated the outcomes of people who have experienced psychosis, while the previous two 
studies investigated outcomes of depressive patients. Given the occurrence of a paranoid tendency in some 
people with psychosis, the effect of the psychiatrist could be even more important in this group, as a solid 
therapeutic relationship with someone with a paranoid tendency may demand specific skills and dedication 
from the psychiatrist. Indeed, the psychotherapeutic alliance was found to be weaker in patients with more 
paranoia19. This is in line with our findings, which show that the association between psychiatrists and psychotic 
symptom severity and daily functioning in FEP patients was partially related to baseline severity.

Several limitations of the current study should be mentioned. As the study was not initially designed to assess 
psychiatrist-related factors, we did not study the shared decision-making process, nor the therapeutic alliance, 
which are expected to explain part of the relationship between the psychiatrist and patient outcomes. The limited 
available sample size did not allow for a more detailed analysis of the relationship between psychiatrists and 
patient outcomes, for example by determining whether it is different for patients with mild, moderate or severe 
symptom severity. Due to the nearly 1:1 ratio of the 18 psychiatrists and 14 treatment centres, the individual 
effects of psychiatrists and treatment centres could not be adequately investigated. Yet, Fig. 1, which displays the 
psychiatrist-effect colour-coded for treatment centre does not suggest that centre was an important confounder, 
as the effects of psychiatrists of the same centre (colour) can run in quite different directions. The analyses did 
not include whether the patient was randomized to the continuation or discontinuation group, because the 
HAMLETT study protocol was flexible regarding the timing and speed of antipsychotic tapering, and some 
patients chose to switch from the continuation to the discontinuation group. Therefore, we included the actually 
prescribed dose of antipsychotic medication in the analyses. Medication adherence was assessed through a 
questionnaire based on patients’ self-reports, which might not fully capture actual adherence. We studied the 
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effect of the psychiatrists, who are the chief practitioners and together with the patients determine medication 
prescriptions. While the frequency of visits to psychologists or nurses did not affect the association between 
psychiatrists and clinical and functional outcomes, we did not assess the possible effects of the combination 
of other therapists involved in the treatment of FEP patients, such as social workers, physiotherapists, and 
job coaches. Patients in the present sample often received treatments from specialized early psychosis teams, 
which included various care professionals. Still, given the central role of the psychiatrist in treatment teams, 
we cautiously propose that it may be that a psychiatrist’s treatment approach is to some extent also reflected 
in that of other team members. Previously, the physician-nurse relationship in hospitals has been shown to be 
predictive of work satisfaction, nurses’ health, and even patients’ outcomes and satisfaction33. Future research 
may also include effects of other relevant care professionals and the composition of the psychosis treatment team 
on the outcomes of pharmacotherapy.

The present study highlights the association between the psychiatrist who provides pharmacotherapy and 
clinical and functional outcomes in remitted first-episode psychosis patients. Although the current study 
cannot exactly determine which characteristics of the psychiatrist may drive this effect, future studies on these 
characteristics may inform novel interventions to improve the therapeutic relationship, shared decision making, 
and prescription behaviour. For instance, even a brief intervention on stimulating communication showed an 
improved alliance between psychiatrists and psychosis patients5.

Our results emphasize the importance of psychiatrist-related factors to patients’ outcomes after an FEP. Hence 
detailed identification of potential drivers of these effects could improve psychiatrists’ training, inform optimal 
psychosis treatment, and ultimately lead to better outcomes for those who experience a first psychotic episode.

Data availability
The datasets generated during and/or analysed during the current study are not publicly available due to ongoing 
data collection.
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