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Abstract  

Aim: Early Intervention in psychosis Services (EIS) have previously restricted access based on age. 
However, there is now a move to age inclusive service. We aimed to examine differences between 

early and late onset (>35 years) psychosis to see if a threshold was valid. We also investigated the po-
tential of a statistical modelling method to identify group characteristics which may be missed using a 
descriptive approach.  

Method: Routine clinical data (n=343), from an EIS, comprising sociodemographic, clinical, phys i-

cal, and treatment variables, were examined using descriptive and classification and regression tree 
(CART) analysis. 

Results: The findings suggest that age differences were best explained by social factors. There was no 
emerging evidence that the differences exhibited had a fundamental impact on the clinical outcomes 

of the clients in terms of support beyond EIS (i.e., hospitalisation and home treatment team involve-
ment) and pharmacological and psychological interventions. CART analysis revealed distinct service 
user characteristics associated with the clinical outcomes.  

Conclusion: There was no evidence to support a clinical cut off based on age providing support for 

age inclusive services. However, in the transition to age inclusive service delivery, EIS need to con-
sider social / life stage variables, adapting provision where service delivery may operate a youth fo-
cused model. Routine analysis of clinical data should employ methods to identify groups of service 
users who may require adjusted service provision.. 

Supplementary material: https://osf.io/m6wpe/ 
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 Early intervention services (EIS) were nationally 

implemented in England in the early 2000s (Cheng et 

al., 2011; Radhakrishnan et al., 2018) to improve ac-

cess to treatment for those who experience a first epi-

sode of psychosis (FEP). FEP occurs most commonly 

in late adolescence and early adulthood, and as a re-
sult the services were initially commissioned for indi-

vidual’s aged 14 to 35 years old (Kirkbride et al., 

2006). EIS offers better management of FEP than 

standard treatment (Nordentoft et al., 2014) and are 

cost effective (Radhakrishnan et al., 2018). However, 

the evidence is restricted to those within the age 
bracket.  

More recent evidence revealed that the clinical and 

functional needs of older individuals with FEP were 

just as great, thus demonstrating a need to expand the 

age access to EIS (Lappin et al., 2016; National Insti-
tute for Clinical Excellence, 2016). As a result, there 

has been a shift to age inclusive (14 to 65) EIS in the 

UK. Older service users (>35) with FEP are an under-

studied group in comparison to the younger cohort.  

Older FEP individuals have distinguishing features 
and characteristics (Clay et al., 2018), and thus are 

likely to have different needs and expectations in 

terms of treatment and support compared to the tradi-

tional EIS client population, such as different aims in 

psychological therapy or vocational objectives (Golay 

et al., 2017; Greenfield et al., 2018; Selvendra, 
Baetens, Trauer, Petrakis, & Castle, 2014). A recent 

study (Jagger et al., 2019) looking at treatment com-

ponents utilization in an age inclusive service ob-

served more complex and sustained needs in service 

users over the age of 35, especially in terms of care 
coordination. As a result, it has been suggested that 

the benefits of EIS cannot necessarily be generalised 

or extrapolated to older individuals (Mitford, Reay, 

McCabe, Paxton, & Turkington, 2010) and monitoring 

the change and expansion of service user focus in EIS 
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is important. Age inclusivity will inevitably result in 

recommissioning of EIS services to better accommo-

date the complex clinical and social needs of the ser-
vice users.  

 

 

Objectives 

We aim to assess differences in sociodemographic, 
clinical, and physical characteristics between the un-

der and 35 FEP groups currently using services, eval-

uating differences and similarities in clinical or func-

tional needs of service users and service provision 

(specifically pharmacological and psychological in-

terventions).  
 

Methodology 

The study was approved in North East London 

Foundation Trust under audit and service evaluation: 

it informed the further development of EIS service 
delivery.  

Anonymised data were collected for all service us-

ers (n=343) with a FEP within four boroughs of North 

East London Foundation Trust. The boroughs began 

the transition to an ageless service in 2018. Service 
users over 35 years of age, had previously resided 

within recovery teams but could access psychological 

therapies through the EIP team. Data were extracted 

on a wide range of physical, clinical, and sociodemo-

graphic characteristics through the electronic patient 

record system RiO and manual extraction.  
Sociodemographic characteristics included gender, 

age, nationality, ethnicity, marital status, religion, first 

language, child dependants, and employment. Clinical 

characteristics included diagnosis, source of referral, 

and hospital admissions, hospital length of stay, sub-
stance use, medication type and dose, psychological 

therapy uptake and engagement. Lastly physical char-

acteristics included, weight, height, BMI, blood glu-

cose, cholesterol, blood pressure, smoking status, al-

cohol use, and substance use.  
Psychological interventions included the provision 

of Cognitive Behavioural Therapy for Psychosis 

(CBTp), Family Intervention for Psychosis (FIp), and 

Carer Well-being Intervention (CWI).  

Routine clinical data is often, complex, unbal-

anced, and containing missing values and this poses 
challenges to exploring the impact of service expan-

sion. Relationships between variables may not be lin-

ear and may involve high-order interactions. Decision 

trees (CART) may be able to manage these challenges 

and are suited for both exploring and modelling rou-
tine clinical data. Decision trees are relatively simple 

to interpret and elucidate clear and meaningful groups 

within data. 

 
Analysis  

Between group analyses compared service users 

above and below 35 years across all variables. CARTs 

were conducted in R, using rpart (Therneau, Atkinson, 

& Ripley, 2018). Three different models were run for 
illustrative and explanatory purposes, utilising count, 

continuous, and binary explanatory variables. 

A classification tree was used to investigate the re-

lationship between variables and engagement with 

psychological therapy (binary) where the node repre-

sents the predicted class. Regression trees were used 
for antipsychotic dosage (continuous) and age (con-

tinuous) where the node represents the mean response, 

and a poisson tree for intensive support (count: sum of 

admissions to hospital and home treatment team refer-

rals) characterized by the estimated response rate.  
The ‘tree’ is constructed by repeatedly splitting the 

data, stepwise, starting with the best single variable 

into two groups, and this process applied to the sub-

groups, until they reach a minimum size. The objec-

tive is to partition the response into homogeneous 
groups, but also to keep the tree reasonably small. 

This tree can be grown until every person is classified, 

where the size of a tree equals the number of final 

groups. The tree displays the splits, and in each node 

it displays the response (e.g. event response) and the 

percentage of the sample. 
This model runs the risk of overfitting; modelling 

idiosyncrasies or noise in the data (so some splits may 

be meaningless). Running analysis to reduce overfit-

ting results in a shallower tree (pruning) to reach the 

‘optimal’ depth. Pruning was conducted using tuning 
parameters and 10 fold cross-validation error rate es-

timation (complexity parameter), where a split which 

does not improve the model fit is not pursued. The 

minimum number of observations in each node before 

a split is attempted was set to 20 with the minimum 
number of observations allowed in a node set to 5. As 

the purpose was to ensure real world applicability of 

the modelling, where missing data existed, no imputa-

tion or surrogate methods were used. Instead, where a 

service user is missing the primary split variable, they 

do not progress further down the tree.  
 

 

Results 

Complete descriptive tables are included in sup-

plementary material.  
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Sociodemographic characteristics  

Of these service users 258 (75.2%) were in the un-

der 35 group and 85 (24.8%) were classified as over 
35. Genders were well represented; 53.4% of the sam-

ple was male. The mean age for the under 35 group 

was 24.88 (5.33) and for the over 35 was 45.13 (7.58) 

years. The most common ethnicities in the sample 

were White (31.2%), Black African/ Caribbean/ Brit-
ish (29.7%), and Asian/Asian British (22.4%).  

There were significant sociodemographic differ-

ences between the age groups. Under 35s were more 

likely to be male (p<.001). Over 35s were more likely 

to have child dependants under the age of 18 (p=.043) 

and live independently (p<.001). A significant differ-
ence was found for marital status (p<.001). Under 35s 

were more likely to be single and less likely to be 

married or cohabiting with a partner. There were sig-

nificant differences in employment status among the 

two age groups (p<.001). Being a student was more 
common amongst under 35s and unemployment was 

higher amongst over 35s.  

 

Physical Characteristics 

Cholesterol levels were higher in over 35s 
(p=.003). They were more likely to have a cholesterol 

level of over five mmol/L; above UK government 

recommendations (p=.009). Furthermore, logistic re-

gressions revealed a significant difference in frequen-

cy of elevated blood pressure between the under and 

over 35s (4.7% v. 11.8% respectively), high blood 
pressure was more common in the over 35s (p=.01). 

Elevated blood pressure was recorded if blood pres-

sure was higher than 140/90 mmHg. The analysis also 

revealed that general substance misuse was more 

common in under 35s (36.8% v. 15.3%, p<.001), spe-
cifically cannabis (30.2% v. 9.4%, p<.001). Signifi-

cant differences in mean BMI and weight were not 

demonstrated between age groups. The analyses did 

not reveal significant differences for alcohol misuse, 

smoking, diabetes or blood glucose.  
 

Clinical Characteristics 

 

Diagnosis 

Delusional disorder was more frequently diag-

nosed in the older cohort (1.2% for under 35s v. 8.2% 
for over 35s), whereas drug induced psychotic disor-

der was more common in the under 35s (5.8% v. 0% 

for over 35s). Moreover, under 35s were more likely 

to have a diagnosis of unspecified nonorganic psycho-

sis (30.2% v. 9.4%). Differences in affective disorder 

p=.024). Over 35s were more likely to have a diagno-

sis of severe depressive episode with psychotic symp-

toms (14.1% v. 4.3%). 
 

 

 

Hospital admission 

Under 35s were more likely to stay in hospital for 
longer following an admission. This was found for 

both average hospital stays (22.9 days for under 35s v. 

9.9 days, p<.001), and total stay (28.6 days for under 

35s v. 12.8 days, p<.001). However, no significant 

differences were found between groups for actual or 

mean number of hospitalisations.  
Medication 

There were no significant variations between age 

groups for antipsychotic prescription or chlorproma-

zine dose equivalents (mg). Antidepressant medica-

tion was more common in the over 35s (p=.014) and 
they were more likely to have higher fluoxetine dose 

equivalents (mg) (15.19mg v. 7.81mg; p=.01).  

Psychology 

FIp uptake was 15.9% for under 35s and 10.6% for 

over 35s. There were no significant differences be-
tween groups for FIp uptake, engagement or number 

of sessions attended.  

CBTp uptake was similar with 64% of people un-

der 35 accepting CBTp and 55.3% of people over 35 

accepting CBTp.  Under 35s were more likely to con-

tinue to attend and engage in CBTp (45.7% v. 27.1%; 
p=.003).  

Carers of under 35s were more likely to accept the 

CWI for carers of individuals with psychosis com-

pared to 27.1% of carers of over 35s (39.9% v. 27.1%; 

p=.034). There were no differences between groups in 
engagement or number of sessions attended.  

 

CART analyses 

Age 

To investigate characteristics related to age, a re-
gression tree (Figure 1.), where nodes represent the 

mean age and percentage of sample, was generated. 

The primary split for age, was marital status, and age 

differences reflected factors associated with life stage 

rather than illness or engagement factors.  
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Figure 1. Pruned regression tree for age. Each 

node contains the mean age and percentage of the 

sample.  

 
Psychological intervention  

A binary classification tree (Figure 2.) indicates 

whether the service user or a family member engages 

(attending 2 or more sessions) in a psychological in-

tervention (CBTp, FIp, or CWI). In this tree, there was 

a 50% probability of engagement in psychology. Age 
was the primary split, and at a cut off of 55 years, 

92% of those over 55 were engaged with psychology 

but this was a small group (n=11).  The largest group 

(18%) who did not engage with psychology were 

those who were under 55, had English as a first lan-
guage, BMI>20, had not been admitted to hospital at 

first episode and had less than 2 subsequent admis-

sions, had no substance misuse problems and were in 

main stream housing (there was only a 23% probabil-

ity that they would engage). Ethnicity was also indi-
cated in this branching but was less informative as the 

split separated ‘other’.  

The greatest probability for engagement (92%) was 

for those under 55, who did not have English as a first 

language, were employed/unemployed and ethnically 

black, mixed or other. While the least likely to engage 
were women under 30, who did not have English as a 

first language, were employed/unemployed and ethni-

cally white or Asian (3% of the sample, probability of 

11%).  

 
Antipsychotic dosage 

For antipsychotic treatment dosage, there was a 

high percentage of missing data. While more exten-

sive trees could be generated, the tree with the best 
complexity parameter fit was based solely on whether 

the service user had been involved with the Home 

Treatment Team (n= 155: 64% yes, mean antipsychot-

ic dosage 179mg; 36% no, mean antipsychotic dosage 

= 113mg).  
 

 
 

Figure 2. Pruned classification tree for engage-

ment in a psychological intervention. Each node con-

tains the predicted probability of engagement in psy-

chological intervention and the percentage of the 
sample. 

 

Intensive support 

A composite variable including number of hospital 

admissions following first episode and home treat-

ment team referrals was used to assess factors relating 
to intensity of support. A poisson regression tree (Fig-

ure 3) was estimated, where node represents the num-

ber of events and percentage of sample. Unremarka-

bly, the primary split was antipsychotic dosage.  This 

tree highlights that those requiring most intensive 
support (6 events) are in supported accommodation. 

For those in mainstream housing or homeless, factors 

associated with greater intensive support were smok-

ing, being over 21, and a BMI >27 (4.5 events).      

 



  5 

 
 Figure 3. Pruned poisson tree for intensive sup-

port (number of hospitalisations and home treatment 

team involvement). Each node contains the expected 

number of events and the percentage of the sample. 

 
Discussion 

The present study is the first to explore differences 

in sociodemographic, physical health, and clinical 

characteristics between individuals with early and late 

onset FEP utilizing a multivariate approach.  
 

The findings suggest that while age differences 

were best explained by social factors, there were some 

interesting differences between the age groups in rela-

tion to diagnosis, employment rates, substance use, 
CBTp engagement, CWI uptake, and hospital length 

of stay. However, there was no emerging evidence 

that the differences exhibited had a fundamental im-

pact on the clinical outcomes of the clients in terms of 

pharmacological and psychological interventions, and 

support beyond EIS (i.e. hospitalisation and home 
treatment teams).  

 

Age was identified within the regression tree as a 

primary split for engaging with psychology, elucidat-

ed that the small proportion of those over 55 (3% of 
the total sample) had a high probability in engaging 

with a psychological therapy. Interestingly, smaller 

and potentially overlooked subgroups were less likely 

to engage such as Asian and White women under 30, 

who did not have English as a first language, and were 
not in education or volunteering. It was also notable 

that along the branch for those women over 30, the 

use of antidepressant medication was associated with 

only 38% probability of engaging with psychology 

compared with 90% of those not taking antidepressant 
medication.   

 

Those in supported accommodation had more hos-

pitalisations and home treatment team referrals. Given 

the cross-sectional nature of the analyses it was diffi-
cult to discern whether this reflects a need being pro-

vided (i.e. the supported accommodation) or extra 

support being required for these individuals. It is also 

unclear how informative the next branch of the inten-

sive support tree was, where those who are in main-

stream housing or homeless, smoking, over 21 with a 
BMI>27, had 4.5 events compared to those with BMI 

<27 having 2.7 events. Either BMI for those over 27 

(more than 20% overweight) represents moderate 

health risks or may be a proxy for another variable not 

represented within the dataset.  
 

The study provides support to the existing evi-

dence (Greenfield et al., 2018; Selvendra et al., 2014) 

that the focus should be factors other than age. Age 

inclusivity introduces a greater complexity to the 
needs of services users, for example age represents a 

proxy for clear social needs, where those who are old-

er are more likely to have child dependents, to be un-

employed, and in a relationship. The increased num-

ber of child dependents for older clients may mean 

that services will be working with a larger number of 
young carers. It is important that EIS teams are aware 

of the right support services that exist for these indi-

viduals and are encouraging these carers to utilise 

them. It is important for EIS to be able to support the 

needs and accessibility of services by examining the 
impact of introducing age inclusivity in EIS, not only 

by using age as a proxy but also exploring sociodem-

ographic, clinical and social characteristics that have 

important implications on clinical outcomes. 

 
Our findings highlight the need to focus on voca-

tional support and to offer different approaches based 

on differences in employment. Under 35s were more 

likely to be students and thus vocational support might 

relate to school, university or establishing a career, 

whereas support for the over 35s might entail support 
for returning to work (Greenfield et al., 2018). The 

presence of higher unemployment rates in older indi-

viduals, also emphasises the importance of vocational 

support in this older cohort. This is supported by re-

search that highlights the importance of employment 
for late onset FEP and discovered that financial needs 
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and returning to work are critical in their recovery 

(Woodside & Krupa, 2010).  Although NICE advo-

cates employment support as part of the EIS model, a 
national audit (Royal College of Psychiatrists, 2018) 

reported that only 46% of those unemployed and ac-

tively seeking work, were offered appropriate em-

ployment support. 

 
While those over 35 had access to similar care as 

the under 35s, diagnostic differences may reflect 

pathways into care where, those over 35 would have 

been diagnosed within the community mental health 

teams and those under 35 in EIS. The epistemological 

approach to diagnosis is different between these 
teams.  

 

While physical characteristics were not greatly dif-

ferent between the two age groups, these results can-

not be reliably interpreted given the level of missing 
data. However, over 35s did display elevated choles-

terol levels and blood pressure, in line with interna-

tional literature indicating greater likelihood of meta-

bolic difficulties (Selvendra et al., 2014). Improve-

ments in data collection and reporting are needed to 
help optimize service user’s standard of care, to en-

sure all their physical health needs are met, and to un-

derstand whether physical health data are missing be-

cause physical health checks are not being carried out 

to the expected level, or data are not being well rec-

orded. An additional consideration relates to how pre-
pared services are to meet these additional physical 

health needs, especially where the youth focused 

model predominates. 

 

Uptake of CBTp and FIp (attending 1 or more ses-
sions) was relatively high for both groups although 

differences in CBTp engagement were observed. 

Overall FIp uptake remains low across age groups and 

this is not dissimilar to uptake nationally (Royal Col-

lege of Psychiatrists, 2018). It is important to continue 
to address the nationally low uptake of FIp for both 

client groups as this intervention has important impli-

cations for decreasing the risk of relapse rates. Equally 

there is a need to clearly establish a definition of up-

take to compare across studies. 

 
Carers of under 35s were more likely to accept 

CWI. However, there were no differences in engage-

ment for those who did accept CWI, suggesting that 

once a carer had started an intervention, they were 

equally likely to remain engaged. EIS should continue 
to actively encourage carers of over 35s to accept 

CWI. It would be of value to understand if the lower 

uptake of CWI in the older cohort is due to their rejec-

tion of an offer or not being offered the intervention. 
This could highlight potential inequity in EIS and 

suggest that a change in approach is needed, or that 

obstacles to uptake of CWI need to be addressed. 

 

Limitations and future considerations  
The sample is composed of a diverse sociodemo-

graphic population across four boroughs in greater 

London and may not be generalisable. Nonetheless 

our findings are similar to those reported by Selvendra 

et al., (2014) and Greenfield et al. (2018), and high-

light distinct social needs in the older cohort. The 
methods also offer an approach to capitalise on ex-

tracting meaningful data from routine clinical audits. 

The dataset reflects the reality of routinely collected 

clinical data, however, missingness precludes a com-

prehensive assessment of all the factors. CART analy-
sis manages missing data more appropriately than the 

between groups analyses, however, it is likely that 

missingness was non-random. The data did not in-

clude assessment of duration of untreated psychosis, 

domains of psychosis, symptom severity, and trauma 
exposure which have been shown to be important var-

iables in other studies (Greenfield et al., 2018; Üçok 

& Bıkmaz, 2007).  The cross-sectional design does 

not allow for tracking predictors of relapse and remis-

sion which would be an important consideration when 

considering age of onset.  
It was possible to identify more discrete clusters of 

service users within the data. The resulting models 

represent the systematic structure of the data as simply 

as possible. This allows for identifying hidden or ne-

glected groups with the potential (when used in clini-
cal practice) to identify individuals and address dis-

crepancies in care provision and provide a more per-

sonalised approach to care. CART reduces overfitting 

and type 1 error providing a parsimonious approach to 

describing and exploring data. However, the depth to 
which a tree is interpreted, and variables included may 

reduce direct clinical relevance and despite care taken 

with model parameters, the model is limited by the 

lack of cross-validation in an independent sample.   

 

Conclusion 
Overall, age may be an arbitrary factor on which to 

determine and influence EIS delivery. While certain 

characteristics associated with age need to be consid-

ered, a primary focus on age (especially the >35 dis-

tinction) negates a more nuanced assessment of ser-
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vice user characteristics which are more likely to de-

termine engagement and support need.  
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