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Introduction
Up to a third of patients with a diagnosis of psycho-
sis are treatment-resistant, defined as the persis-
tence of symptoms despite trials of two or more 
antipsychotics.1 Clozapine is the gold-standard 
treatment for such patients,2,3 but is often not 
offered until years after patients meet criteria for 

treatment resistance, leading to poorer clinical out-
comes and increased health costs.2,4 One factor 
behind this delay may be a lack of confidence 
among clinicians in managing patients on clozap-
ine. In particular, clinician concerns about adverse 
drug reactions and the need for regular monitoring 
with clozapine may contribute towards a reluctance 
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Abstract
Background: Clozapine is the only medication licenced for patients with psychosis that 
is resistant to conventional antipsychotic treatment. However, despite its effectiveness, 
it remains widely underutilised. One contributory factor for this may be clinicians’ lack of 
confidence around the management of clozapine.
Objective: We conducted a survey of clinicians working in Early Intervention in Psychosis (EIP) 
services to determine their training needs for clozapine management in EIP services.
Methods: An electronic survey was made available to all clinicians working in EIP services in 
England. The survey assessed confidence and training needs regarding managing clozapine in 
patients with treatment-resistant psychosis. Quantitative data were analysed using total mean 
scores and the Mann–Whitney U test.
Results: In all, 192 (27%) of approximately 700 clinicians from 35 EIP services completed 
the survey. Approximately half (54%) had not received training on treatment with clozapine. 
Experience of training was higher in prescribers than non-prescribers, and among medical 
than non-medical clinicians. Previous training was associated with significantly higher 
confidence in offering clozapine and managing treatment-resistant psychosis (p < 0.001). 
Confidence levels with managing treatment-resistant psychosis and clozapine were relatively 
high (mean = 4 out of 5, SD = 1). Respondents were most confident about monitoring mental 
health response to treatment (mean = 5, SD = 1). Participants were least confident about 
how to discontinue clozapine treatment safely (mean = 3, SD = 1).
Conclusion: Most clinicians working in EIP have not received training on the use of clozapine. 
This may account, in part, for the underutilisation of clozapine in EIP services. The provision 
of training in the identification of treatment-resistant psychosis and the use of clozapine will 
likely improve the detection and management of treatment resistance in the early phase of 
psychosis.
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to prescribe clozapine, so-called ‘clozaphobia’.5,6 
Other suggested contributors to clozapine’s under-
use include a lack of prescribing experience among 
clinicians.7

In the United Kingdom, Early Intervention in 
Psychosis (EIP) services provide a comprehensive 
range of psychological, social and pharmacologi-
cal interventions to patients experiencing a first 
episode of psychosis.8 Recent studies have shown 
that treatment-resistant psychosis (TRP) is evi-
dent in around 25% of patients in UK EIP ser-
vices.9,10 However, very few of these patients are 
offered clozapine.9 This may be because, tradi-
tionally, the management of TRP has not been a 
focus of EIP, and therefore, EIP teams have not 
had the experience or training in this area.

Improving clozapine use is a priority across UK 
EIP services.11,12 This is based on evidence that 
delays in clozapine initiation are associated with 
inferior clinical outcomes - in particular, a reduc-
tion in the probability of response.13,14 Despite 
these recommendations, there is no established or 
consistent approach to the training of clinicians 
on clozapine use in the context of EIP services.4 
Moreover, to our knowledge, the training needs 
for EIP clinicians regarding clozapine are 
unknown. Understanding the specific training 
needs of EIP clinicians would be informative to 
mental health services to design a training pro-
gramme that could be delivered to address this 
knowledge and skills gap.

The present study aimed to assess the proportion 
of EIP clinicians who have received training in the 
management of TRP. Specifically, we (1) assessed 
clinician confidence around the diagnosis of TRP, 
clozapine initiation, monitoring and management 
of adverse effects; and (2) compared confidence in 
prescribing clozapine between those who had pre-
viously received training and those who had not.

Methods
We undertook an online nationwide survey of cli-
nicians working in EIP services in England, con-
sisting of approximately 700 clinicians. We 
utilised the Checklist for Reporting Results of 
Internet E-Surveys in designing the survey.15

Survey design
The survey was developed by a multidisciplinary 
team consisting of psychiatrists, specialist 

pharmacists, psychologists and occupational 
therapists. It comprised 17 items divided into 
three sections: demographic information, such as 
sex and the number of years in practice (n = 7); 
training experience in TRP identification and clo-
zapine management, including previous training, 
adequacy of training provided and further train-
ing needs (n = 3); and confidence around identify-
ing TRP and clozapine management (n = 7). For 
the latter section, respondents rated their confi-
dence in six different aspects of TRP and clozap-
ine management using a 5-point Likert-type 
scale. These were: identifying TRP, offering clo-
zapine, physical health monitoring of patients ini-
tiated on clozapine, monitoring mental state 
response to treatment, managing side effects and 
discontinuing clozapine. Participants were also 
asked if clozapine discontinuation guidelines 
would be beneficial.

The survey was disseminated using Qualtrics XM 
(Provo, Utah, USA). A pilot study of clinicians 
(n = 60) was initially conducted within the South 
London and Maudsley NHS Foundation Trust 
to assess item range and variance, as well as con-
tent and clarity. The final version (available on 
request) took a median of 7 min to complete 
(interquartile range: 5–11 min).

Participants and ethical considerations
A total of 109 EIP services in England were 
approached via email and asked to disseminate 
the survey to their clinicians. These services were 
identified using the NHS triangulation tool that 
showed each service that contributed data to the 
National Clinical Audit of Psychosis. Thirty-five 
NHS Trusts agreed to disseminate the survey. 
The survey was accessible for 12 weeks. Ethical 
approval was obtained from King’s College 
London (MRSU-20/21-25297). Individual partici-
pants gave informed consent prior to beginning 
the survey online.

Statistical analysis
A composite mean score was calculated from the 
six Likert-type questions regarding clinician con-
fidence around clozapine. Survey items concern-
ing training and confidence on aspects of 
clozapine were described using means and stand-
ard deviations. The confidence mean score was 
tested for the assumption of normal distribution 
using Shapiro–Wilk test of normality. A Mann–
Whitney U test was conducted with a significance 
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level of p < 0.05. We compared the composite 
confidence score for those who had received clo-
zapine training versus those that had not received 
training. Data were analysed using R.16

Results

Sample characteristics
In all, 192 clinicians completed the survey. The 
mean age was 43 (range: 22–64) years. The most 

common profession was nurses (50%), followed 
by psychiatrists (16%) and other health care pro-
fessionals (11%). Forty-eight (25%) of the 
responders were prescribers (Table 1).

Training
Of the 192 respondents to the question, 37% 
(n = 71) reported that they had received dedicated 
clozapine training and 54% (n = 103) had not 
received training; 9% (n = 17) of the respondents 
were not sure or did not answer. The mean num-
ber of years of clinical experience for respondents 
who received training was 17 years (SD = 10) 
versus 12 years (SD = 10) for respondents who 
had not received training.

Among prescribers (n = 48), 60% (n = 29) 
reported that they had received training, whereas 
among non-prescribers (n = 142), 30% (n = 42) 
reported that they had received training. Overall, 
78% of the sample (n = 150) indicated that they 
would probably or definitely benefit from more 
training; 10% (n = 20) were unsure and 10% 
(n = 19) said they would probably or definitely not 
benefit.

Among psychiatrists (n = 39), 61% reported that 
they received training and 28% (n = 11) had not. 
Among non-psychiatrists (n = 151), 30% (n = 46) 
reported that they had received training and 60% 
(n = 91) had not. Training experience by profes-
sion is shown in Figure 1.

Confidence
Participants were asked to describe their confi-
dence levels with managing TRP and clozapine 
(Figure 2). Of 183 respondents, the mean com-
posite confidence score was 4 (SD = 1) out of 5. 
Respondents were most confident about monitor-
ing mental health response to treatment 
(mean = 5, SD = 1). Participants were least 
confident about how to discontinue clozapine 
treatment safely (mean = 3, SD = 1). In total, 
92% (n = 169) of respondents felt that a guideline 
on clozapine discontinuation guidelines would be 
beneficial. A Shapiro–Wilk test found the confi-
dence data set to be non-Gaussian in distribution. 
Confidence levels were statistically higher in those 
who previously received training compared with 
those who did not (z = –5.2. p < 0.001). Mean 
item scores and standard deviations are displayed 
in Figure 2.

Table 1. Survey respondents.

Respondent characteristics Sample (n = 192)

Sex (%)a

 Female 133 (69.3)

 Mean age (years, SD) 42.8 (10.8)

Self-reported professionb (%)

 Nurse 95 (49.5)

 Psychiatrist 30 (15.6)

 Other 21 (10.9)

 Psychologist 17 (8.9)

 Social worker 15 (7.8)

 Consultant psychiatrist 9 (4.7)

 Pharmacist 3 (1.6)

Clinical experience (%)

 0–5 years 54 (28.1)

 6–10 years 36 (18.8)

 11–20 years 46 (24.0)

 21+ years 48 (25.0)

Prescribera (%)

 Prescriber 48 (25.0)

 Non-prescriber 142 (74.0)

Care coordinator (%)a

 Care coordinator role 100 (52.1)

 Non-care coordinator role 90 (46.9)

aMissing data in two respondents
bMissing data in eight respondents.
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Discussion

Summary of findings
In a national survey of clinicians working in EIP 
services, we found that fewer than half had 

received training on clozapine treatment in early 
TRP. Training rates were higher among prescrib-
ers compared with non-prescribers and medical 
compared with non-medical clinicians. Despite 
reasonably high confidence levels around the 

Figure 1. Self-reported clozapine training levels by profession.

Figure 2. Mean confidence scores around clozapine management among EI clinicians by training.
For individual clinical areas, 5 would present a high level of confidence while a score closer to 1 represents a lower level of 
confidence in relation to that item. Error bars represent standard deviation.
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identification of TRP and management of clozap-
ine treatment, most respondents indicated that 
they would benefit from additional training. 
Respondents particularly lacked confidence about 
the discontinuation of clozapine treatment, with 
most indicating that they would benefit from 
guidelines on this. Exploratory analysis revealed 
that clinicians who had received training had 
greater confidence around clozapine medicines 
management.

Comparison with other studies
To the best of our knowledge, this is the first study 
to assess the confidence, attitudes, practice and 
training needs of EIP clinicians around clozapine 
medicines management. Our findings indicate 
that clinicians who had previously received train-
ing were significantly more confident with clozap-
ine management compared with those who had no 
previous training. A recent survey by Dvalishvili 
et  al.17 measured psychiatry residents’ level of 
comfort in prescribing clozapine in the United 
States finding very high levels of confidence 
around prescribing clozapine. On the contrary, a 
US-based survey of 164 trainee psychiatrists by 
Singh et al.18 reported that just half of respondents 
were ‘somewhat or very comfortable’ initiating 
clozapine treatment and just under half of 
respondents were uncomfortable. This variation 
may be attributed to differences in experience and 
exposure to prescribing clozapine. More specifi-
cally, in the former study, all participants reported 
previously prescribing clozapine. Whereas, in the 
second study, only two-thirds of respondents indi-
cated experience of prescribing clozapine. 
Notably, the majority of respondents in the Singh 
et al.18 study stated that more exposure to clozap-
ine management would increase comfort in treat-
ment initiation. In our study, confidence levels 
were high around clozapine management; how-
ever, most respondents acknowledged that they 
would benefit from more dedicated training which 
suggests that the current approaches are inade-
quate for a practice behaviour change. In a survey 
of UK-based psychiatrists, over 75% reported 
having good training in using clozapine.19 Notably, 
only 7% of respondents in this survey were prac-
ticing in EIP services. However, even in this sam-
ple, there were notable knowledge gaps – such as 
the risk of severe neutropenia changing with time 
and the benefits of clozapine in substance misuse 
and suicidal risk. Overall, this suggests that a dedi-
cated training programme on clozapine would be 
beneficial for clinicians across professions.

Training and Facilitators
Calls for organisational and educational efforts to 
promote evidence-based psychiatric treatments, 
including clozapine in TRP, have been made for 
well over a decade.20–22 Importantly, such training 
has been shown to be effective in improving pre-
scriber confidence and clozapine use in some loca-
tions in the United States.20,22 In our survey, 78% 
of respondents felt that they would benefit from 
further training. In addition, the results of our sur-
vey suggest that EIP clinicians felt that training 
was an important component in addressing clo-
zapine underuse. Notably, a training programme 
established to facilitate nurse-led clozapine clinics 
in Australia not only led to increased clinician 
knowledge but also improved clinical outcomes 
and decreased adverse events.23 Unfortunately, at 
present, there is no established approach to the 
training of clozapine medicine management in 
TRP for clinicians more broadly in the United 
Kingdom or indeed globally. As demonstrated by 
preliminary local data from the United States, 
training clinicians in the use of clozapine may not 
only improve antipsychotic prescribing and 
address geographical variability, but also minimise 
delay in offering clozapine to those who may ben-
efit.20 More specifically, by combining educational 
actions with other interventions such as online 
support for prescribers and patients, Carruthers 
et al.24 reported a 40% increase in clozapine trials 
in New York. This is particularly important for 
early identification of TRP as recent evidence 
shows that individuals may respond less well to 
clozapine the longer its initiation is delayed. For 
example as in a Danish registry study, each prior 
antipsychotic trial resulted in a 8–11% lower like-
lihood of response to clozapine.13

Clinical implications and limitations
Despite around 25% of EIP patients meeting cri-
teria for TRP, most EIP clinicians have not been 
trained in its management. It is noteworthy that 
clinicians working within EIP services are not well 
versed in using the only medication that is effec-
tive for TRP. While there is no specific training in 
general for clinicians who decide to practice in 
EIPs, there appears to be an unmet need for train-
ing in this area. It is plausible that this training 
need extends to other psychosis services and 
existing training programmes for psychiatrists. 
Implementation of such training may lead to the 
earlier detection of TRP and the earlier initiation 
of treatment with clozapine, although empirical 
evidence is required to assess this. The training of 
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non-prescribers such as care co-ordinators is 
important, as they typically interact more with 
patients than prescribers and are thus best placed 
to monitor, identify and escalate adverse effects 
and concerns with clozapine treatment in a timely 
manner. One limitation of our study is the low 
response rate, although this is a common issue 
when undertaking surveys of clinicians.25 In par-
ticular, the key decision maker in determining 
whether to initiate clozapine is usually the respon-
sible clinician, but we received only nine responses 
from consultant psychiatrists. Nevertheless, this 
is the largest study to date in the field, with 
responses from 35 EIP services. Moreover, it is 
plausible that non-respondents from our survey 
received less training and were less confident in 
clozapine management. A further limitation is 
that we do not know the total number of EIP cli-
nicians working in the participating teams, so our 
response rate is an estimate.

Conclusion
The results of this study suggest that most clini-
cians in EIP teams in England have not received 
dedicated training in the treatment of patients 
with clozapine. This likely contributes to underu-
tilisation of clozapine in EIP services. This issue 
could be addressed by the development of spe-
cific guidelines and training in this area, particu-
larly around the identification of TRP, initiation 
and discontinuation of clozapine treatment. 
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