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Background
Factors that contribute to the early mortality observed in
psychotic disorders, specifically obesity, smoking and sedentary
behaviour, occur early in the disorder.

Aims
We aimed to determine whether the integration of a physical
health nurse in the care of young people with first-episode
psychosis could prevent clinically significant weight gain (≥7%
body weight). Secondary outcomes included rates of smoking,
metabolic syndrome and sedentary behaviour.

Method
In this single-blind, randomised controlled trial, participants who
had received under 4 weeks of antipsychotic medication were
randomly allocated to either the intervention (addition of a
physical health nurse to their care) or treatment as usual (TAU)
for 12 weeks.

Results
Of the 77 participants, there were follow-up data for 86.8% (n =
33) of the intervention group and 82.1% (n = 32) of the TAU group.
After 12 weeks, 27.3% of the intervention group experienced
clinically significant weight gain compared with 34.4% of the TAU
group (odds ratio 0.72, 95% CI 0.25–2.06, P = 0.54). After 6

months, 40.7% of the intervention group gained clinically sig-
nificant weight compared with 44.1% of the TAU group (P = 0.79).
There was no difference in mean change in weight between
groups after 12 weeks (2.6 kg v. 2.9 kg, P = 0.87) or 6 months
(3.6 kg v. 4.3 kg, P = 0.64). There were no differences in the rates
of tobacco smoking cessation, prevalence of metabolic
syndrome or physical activity levels.

Conclusions
This intervention failed to prevent the metabolic complications
that are highly prevalent in psychotic disorders in the short to
medium term, indicating that more intensive interventions are
required.
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Individuals affected by psychotic disorders have a reduced life
expectancy compared with their healthy peers, with individuals
with a diagnosis of schizophrenia dying over 15 years earlier.1

The main contributor to this early mortality is cardiovascular
disease,2 arising from higher rates of obesity and diabetes mellitus,3

sedentary behavior,4 poor diet5 and tobacco smoking6 in those
affected by psychotic disorders. In addition, the commencement
of second-generation antipsychotic medication is associated with
rapid and significant weight gain, with increases in weight ranging
from 4 to 9.2 kg, depending on the specific medication, in the first
3 months.7 This translates to between 33 and 61% of people with
first-episode psychosis (FEP) experiencing clinically significant
weight gain, defined as gaining ≥7% of the original body weight
within the first 12 weeks of treatment.7

Prevalence of metabolic complications in FEP

There are nearly 100 systematic reviews and meta-analyses demon-
strating a higher prevalence of physical health conditions in people
affected by psychotic disorders.8 Yet only a handful of interven-
tional studies address this issue in an FEP population,9 the clinical
population in which prevention of these physical health complica-
tions could be possible. An individualised lifestyle and life skills

intervention delivered by a nurse, dietician and exercise physiologist
managed to reduce the weight gain experienced by young people
with FEP over 12 weeks to a mean of 1.8 kg compared with 7.8 kg
in another service that offered standard care, translating to only
13% of the intervention group gaining clinically significant weight
compared with 75% in standard care.10 This important study
offered both the framework and hope that cardiometabolic health
can be preserved for young people experiencing an FEP. However,
the findings have yet to be replicated in a larger, sufficiently
powered study. When one component of this intervention, the exer-
cise physiology service, was introduced into a large early interven-
tion for psychosis service, it was found that not all eligible
individuals were referred, and for those who were actually referred,
attendance and engagement rates were low.11 This clinical popula-
tion may have lowered motivation to engage in physical health
interventions, especially those who are experiencing concurrent
negative or depressive symptoms.12,13

Interventions aimed at addressing physical health in
FEP

A number of physical health interventions were established at the
Early Psychosis Prevention and Intervention Centre (EPPIC)
within Orygen, a youth mental health service in Melbourne,
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Australia. These included an exercise physiologist, dietetics,
smoking cessation, gym groups and yoga.11,14,15 In the early
stages of providing treatment to a young person with FEP, the treat-
ing team, consisting of a case manager and psychiatrist, have many
aspects of care to deliver to the affected individuals and their family
or caregiver. To adequately address the physical health of a young
person with FEP, the case manager or doctor typically need to
make referrals to multiple programmes and provide continual
encouragement to the young person to attend these services.
Unfortunately, it is a reality of acute clinical services that physical
health can be overlooked because of the competing demands of
having to attend to acute mental health issues and other needs
that may appear more pressing. However, to prevent the onset of
these physical health issues, interventions are required from the
time of presentation. Therefore, in consultation with young
people attending the clinical service, it was deemed a priority to
design and evaluate an intervention that facilitated early referral
and continued engagement with physical health interventions,
with the aim of preventing weight gain and other metabolic
complications.

Objectives

This study evaluated the effectiveness of the addition of a physical
health nurse in the care for young people presenting with FEP com-
pared with treatment as usual (TAU), typically consisting of care
provided by a case manager and psychiatrist. The Healthy Active
Lives declaration sets the target that no more than 25% of young
people with FEP will experience clinically significant weight gain,
defined as ≥7% body weight.16 We hypothesised that the interven-
tion of a dedicated physical health nurse could achieve this target.
Therefore, the primary outcome of the study was the prevalence
of clinically significant weight gain after 12 weeks. Key secondary
hypotheses were whether the effects of the intervention, if any, per-
sisted beyond the end of the intervention period, themean change of
weight between groups, the prevalence of smoking and metabolic
syndrome, and levels of physical activity. Finally, we aimed to inves-
tigate whether demographic, clinical or physical health factors were
associated with the primary outcome.

Method

Trial design and randomisation

This was a single-blind, randomised controlled trial (see Fig. 1 for a
study flow diagram). Participants were randomly allocated to have a
physical health nurse involved in their care (in addition to the case
manager and psychiatrist) or TAU (i.e. only a case manager and
psychiatrist). Randomisation was performed by a statistician inde-
pendent of the study and via an online clinical trials management
system. Participants were randomised on a 1:1 ratio and were strati-
fied according to gender and body mass index (classified as either
healthy range or overweight/obese).

Setting

This study was conducted at EPPIC, an early intervention for psych-
osis service that is part of Orygen, a youth mental health service for
young people aged 15–24 years residing in North-West Melbourne,
Australia and this covers a total catchment area of over 1 million
residents, of whom approximately 200 000 were aged between 15
and 24 years. The EPPIC service consists of seven subteams that
each cover a specific catchment area of approximately 30 000
people aged 15–24 years. The seven teams operated out of two
main hub sites, and some services had satellite or ‘spoke’ sites.

EPPIC provides a psychosocial model of care, and young people
are supported to achieve both symptomatic and functional recovery.

Inclusion and exclusion criteria

Participants were eligible to be included in this study if they were
aged 15–24 years and diagnosed with FEP, as defined by DSM-V
criteria.17 Participants also had to have fewer than 30 days of cumu-
lative exposure of the minimum effective dose of an antipsychotic
medication, as defined by the Maudsley Prescribing Guidelines.18

Participants also had to have capacity to provide informed consent.

Methods of recruitment and consent process

Informed consent was obtained by a research assistant following
verbal and written information on the study. For participants
under 18 years of age, written informed consent was obtained
from both the participant and a parent/guardian/caregiver. For
any participants aged under 18 years who did not have a parent
or guardian, or if they did not wish to have them involved, an assess-
ment as to whether the young person met the mature minor criteria
was undertaken by a psychiatrist and, if satisfied, they were permit-
ted to provide consent for themselves. Recruitment commenced in
August 2018 and ended in December 2020. Consent was obtained in
person; however, from April 2020 onward, it was possible to obtain
consent via telehealth facilities because of local COVID-19-related
restrictions. Recruitment was paused between 16 March 2020 and
14 April 2020 to revise the protocol and obtain ethical approval
for changes that were required to continue the trial during local
COVID-19-related restrictions. Participants undertook three
assessments and were reimbursed A$50 for each assessment. All
participants, regardless of group allocation, received an activity
tracker (Fitbit Alta, valued at A$150), which they were permitted
to keep after the trial.

Intervention

Participants allocated to the intervention group had a physical health
nurse added to their treating team for 12 weeks, in addition to the case
manager and psychiatrist. This intervention was applied at the indi-
vidual participant level and not at a team level, and so there were par-
ticipants allocated to different groups who received care from the
same EPPIC subteam. The physical health nurse provided an oppor-
tunity for weekly contact with the participant, which was initially a
combination of both face-to-face contact and telehealth. Following
the introduction of local COVID-19-related restrictions, the protocol
was changed to having all contact via telehealth.

The intervention was a combination of content for all partici-
pants, tailored to the specific needs of each participant. All partici-
pants in the intervention group received psychoeducation from the
physical health nurse about diet, physical activity and the metabolic
side-effects of antipsychotic medication, and were referred to the
service exercise physiologist and dietician. The physical health
nurse also offered to assist the participant in attending these inter-
ventions and could accompany them to the appointments. The
exercise physiologist and dietician offered individual and group ses-
sions. The above referrals were made for all participants allocated to
the intervention group, and there were additional interventions that
participants could be supported in attending if it was deemed that
they had specific needs and this related to tobacco smoking and
sexual health. When relevant, the physical health nurse provided
psychoeducation and supported the appropriate referrals to
tobacco smoking cessation services, sexual health services and
general practitioners. Participants who smoked tobacco were
offered a referral to the state-based smoking cessation support
service, Quit Victoria, which provides counselling, motivational
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interviewing and support for people aiming to reduce or cease
smoking. Participants who were sexually active and were not attend-
ing an appropriate service were provided with psychoeducation
about contraception and sexually transmitted infections, and the
participant was supported in accessing the appropriate sexual
health services if appropriate. The physical health nurse also con-
ducted the physical health screening and metabolic monitoring. A
level of flexibility was incorporated into the role of the physical
health nurse, as the overarching aim of the intervention was to
facilitate young people with FEP to engage in healthy lifestyle inter-
ventions; therefore, if a participant expressed a preference to attend
a different gym or sports club, this was facilitated. The level of flexi-
bility was increased when the restrictions to manage the COVID-19
pandemic were implemented, and participants were directed toward
exercise that they could undertake at home, such as online work-out
videos and smartphone applications. An outline of the physical
nurse intervention is provided in the Supplementary material avail-
able at https://doi.org/10.1192/bjo.2022.590.

Participants who were allocated to the TAU group (case
manager and psychiatrist) still had access to the above interventions

and services, but it had to be coordinated or performed by the case
manager or psychiatrist directly. The case manager or psychiatrist
conducted the physical health screening and metabolic monitoring
for participants who were allocated to the TAU group. The physical
health nurse did not have any contact with individuals allocated to
the TAU group, and did not have contact with participants in the
intervention group beyond 12 weeks.

Primary and secondary outcome

The primary outcome of this study was whether, after the 12-
week intervention period, there was a difference in the proportion
of young people with FEP who gained ≥7% of their body weight
in the intervention group versus the TAU group. A secondary
outcome was whether there were any changes in this outcome
(≥7% body weight gain) after 6 months. Other secondary out-
comes were whether there was a difference between groups in
the proportion who experienced clinically significant weight
gain after 6 months of follow-up and mean difference in

Assessed for eligibility (n = 406)

Randomised (n = 77)

Allocated to treatment as usual (n = 39)

Lost to follow-up at 3 months (primary
outcome) (n = 7)

Allocated to intervention (n = 38)
 • Received allocated intervention (n = 34)
 • Did not attend any appointments with
    physical health nurse (n = 4)

Lost to follow-up at 3 months (primary
outcome) (n = 5)

Analysed (n = 33)
• Excluded from analysis
              because of missing data (n = 5)

Analysed (n = 32)
• Excluded from analysis
              because of missing data (n=7)

Excluded (n = 332)

• Did not meet inclusion criteria (n = 294)
     >30 days of exposure to antipsychotics (n = 184)
     Discharged to another service (n = 37)
     Enrolled in another FEP study (n = 32)
     Not diagnosed with FEP (n = 32)
     Unable to provide informed consent  (n = 9)
• Declined to participate (n = 9)
• Unable to contact young person to seek
consent  (n = 9)

Allocation

Enrolment

Follow-up

Analysis

Fig. 1 Consolidated Standards of Reporting Trials (CONSORT) diagram of flow of participants. FEP, first-episode psychosis.
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weight, tobacco smoking rates, prevalence of metabolic syndrome
and physical activity levels after 12 weeks and 6 months.

Instruments

Diagnosis was determined with the Structured Clinical Interview for
DSM-V Disorders.17 Level of physical activity was measured with the
Simple Physical Health Questionnaire,19 and it was calculated by
adding the average daily hours of walking (question 3), doing sport
or exercise (question 4) and other physical activities (question 5).
The Alcohol, Smoking and Substance Involvement Screening Test
was used to determine prevalence of tobacco smoking and other sub-
stance use.20 To describe the clinical characteristics of the cohort, the
Brief Psychiatric Rating Scale was used to measure psychopathology,21

togetherwith the Schedule for theAssessment ofNegative Symptoms22

and the Social Occupational FunctioningAssessment Scale (SOFAS).17

Antipsychotic medication dose equivalents and classes
of antipsychotic medications

The total dose of antipsychotic medication prescribed before
randomisation and for the two periods of baseline to 12-week

follow-up and 12-week to 6-month follow-up was determined by
converting the doses of antipsychotic medications prescribed to ris-
peridone equivalents, using the Maudsley Prescribing Guidelines.18

Criteria for metabolic syndrome and definition of
clinically significant weight gain

The International Diabetes Federation criteria for metabolic syn-
drome was used to determine the presence of metabolic syndrome23

(Table 1), but had to be adapted slightly for the needs of this study.
The criterion for central obesity was a waist circumference of ≥94
cm inmales and≥80 cm in females; we did not have information on
ethnicity, and therefore different cut-offs according to ethnicity
could not be applied. A body mass index of ≥30 kg/m2 was also
used as satisfying criteria for central obesity. In our study setting,
some of the external pathology laboratories did not provide the
breakdown of cholesterol to high- or low-density lipoprotein, and
therefore a total cholesterol of ≥5.0 mmol/L was also used as one
of the criteria for metabolic syndrome. There is not a universal def-
inition of clinically significant weight gain. Although some studies
take ≥5% increase in body weight as clinically significant,24 we

Table 1 Primary and secondary outcomes at 12-week and 6-month follow-up in the intervention and treatment-as-usual groups

Baseline 12-week follow-up 6-month follow-up

Intervention,
n = 38

Treatment as
usual, n = 39

Intervention,
n = 33

Treatment as
usual, n = 32

Intervention,
n = 38

Treatment as
usual, n = 39

% (n) % (n) % (n) % (n) % (n) % (n)

Primary outcome
Gained ≥7% body weight 27.3 (9) 34.4 (11) 40.7 (11) 44.1 (15)
Did not gain ≥7% body weight 72.7 (24) 65.6 (21) 59.3 (16) 55.8 (19)

χ2 = 0.39 (1), P = 0.54 χ2 = 0.07 (1), P = 0.79
Secondary outcomes

Weight changes, mean (s.d.)
Mean weight 71.2 (16.2) 70.7 (15.7) 74.4 (17.0) 74.2 (18.6) 79.0 (17.5) 75.6 (19.8)

t = 0.15, d.f. = 75, P = 0.88 t = 0.03, d.f. = 63, P = 0.97 t = 0.71, d.f. = 59, P = 0.48

Mean change in weight 2.7 (4.2) 2.9 (5.5) 3.63 (4.64) 4.32 (6.6)
t = −0.17, d.f. = 63, P = 0.87 t = −0.46, d.f. = 59, P = 0.65

BMI category, % (n)
Healthy range (18.5–24.9 kg/m2) 55.3 (21) 56.4 (22) 48.5 (16) 53.1 (17) 33.3 (9) 52.9 (18)
Overweight (25 –29.9 kg/m2) 28.9 (11) 25.6 (10) 30.3 (10) 21.9 (7) 33.3 (9) 23.5 (8)
Obese (≥30 kg/m2) 13.2 (5) 15.4 (6) 18.2 (6) 18.8 (6) 29.6 (8) 23.5 (8)
Underweight (≤18.5 kg/m2) 2.6 (1) 2.6 (1) 3.0 (1) 6.3 (2) 3.7 (1) 0 (0)

χ2 = 0.15 (3), P = 0.99 χ2 = 0.88 (3), P = 0.83 χ2 = 3.3 (3), P = 0.35
Tobacco smoking status, % (n) n = 37 n = 38 n = 31 n = 31 n = 30 n = 27
Daily 40.5 (15) 36.8 (14) 35.5 (11) 32.3 (10) 30.0 (9) 40.7 (11)
Non-smoker or very occasional 59.5 (22) 63.2 (24) 64.5 (20) 67.7 (31) 70.0 (21) 59.3 (16)

χ2 = 0.11 (1), P = 0.74 χ2 = 0.07 (1), P = 0.78 χ2 = 0.72 (1), P = 0.40
Change in smoking status, % (n)
Ceased smoking 3.4 (1) 6.7 (2) 20.7 (6) 23.1 (6)
Commenced smoking 3.4 (1) 6.7 (2) 17.2 (5) 30.8 (8)
No change 93.1 (27) 86.7 (26) 62.1 (18) 46.2 (12)

χ2 = 0.67(2), P = 0.72 χ2 = 1.73, (2), P = 0.42
Metabolic syndrome, % (n) n = 21 n = 20 n = 17 n = 18 n = 10 n = 12
Present 4.8 (1) 15.0 (3) 17.6 (3) 11.1 (2) 20.0 (2) 25.0 (3)
Not present 95.2 (20) 85.0 (17) 82.4 (14) 88.9 (16) 80.0 (8) 75.0 (9)

χ2 = 1.22 (1), P = 0.27 χ2 = 0.31 (1), P = 0.58 χ2 = 0.08 (1), P = 0.78
Physical activity levels, median (IQR) n = 33 n = 31 n = 26 n = 26 n = 23 n = 28
Daily hours walking/exercising 2.5 (1.0–4.2) 1.3 (0.7–2.0) 2.4 (1.4–4.0) 1.5 (0.4–3.5) 2.20 (1.5–3.8) 2.0 (0.6–5.0)

Z = −2.1, P = 0.04 Z = −1.51, P = 0.13 Z = −0.57, P = 0.57

Change in physical activity levels,
mean (s.d.)

−0.35 (3.3) 0.41 (5.1) 0.69 (3.2) 1.01 (3.6)

t = −0.59 (43), P = 0.56 t = −0.31 (42), P = 0.76

Criteria formetabolic syndromewas the presence of central obesity and any two of the following four factors: raised triglycerides (≥1.7 mmol/L), reduced high-density lipoprotein cholesterol
(<1.03 mmol/L in males or <1.29 mmol/L in females), hypertension (defined as systolic blood pressure ≥130 mmHg or diastolic blood pressure ≥85 mmHg), and fasting glucose >5.6 mmol/L.
BMI, body mass index; IQR, interquartile range.
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chose≥7% because this is the criteria specified in the Healthy Active
Lives declaration.16

Sample size determination

We aimed to recruit 88 participants, as this would provide 80%
power to detect a difference of 30% in the proportion of participants
who experience clinically significant weight gain at the 95% signifi-
cance level, allowing for approximately 10% attrition.

Statistical methods

Data were inspected on scatterplots to determine whether they were
parametric or non-parametric, and the appropriate test was then
used. t-Tests and chi-squared (χ2) tests were used to determine
whether there was a difference between the expected outcomes
and the observed outcomes in the two groups for parametric con-
tinuous variables and categorical variables, respectively. The non-
parametric equivalent (i.e. the Mann–Whitney U-test) was used to
determine whether the median of two groups differed. Means are
presented with the s.d. and medians are presented with the inter-
quartile range (IQR). Binary logistic regression was used to deter-
mine whether the predictor variables were associated with the
outcome variable, which was the presence of clinically significant
weight gain after 12 weeks. We also performed post hoc sensitivity
analysis to determine whether the effectiveness of the intervention
differed during periods without restrictions related to the COVD-
19 pandemic and during periods with these restrictions.

Ethical approval and trial registration

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. This clinical trial
was approved by the Melbourne Health Human Research Ethics
Committee (approval number HREC/18/MH/77) and prospectively
registered with the Australian New Zealand Clinical Trials Registry
(identifier ACTRN12618001222235). The protocol for the clinical
trial has been published elsewhere.25

Results

Description of participants and attendance data

A total of 77 participants were recruited. Mean age at time of
presentation was 19.4 (±3.4) years. A total of 50.6% (n = 39) identi-
fied as male, 46.8% (n = 36) identified as female and 2.6% (n = 2)
identified as nonbinary. The majority of young people were single
(77.9%, n = 60), and 70.1% (n = 52) were either in employment or
enrolled in education. Nearly half had a diagnosis of a schizophre-
nia/schizophreniform disorder (45.5%, n = 35) and 23.4% (n = 18)
had a diagnosis of an affective psychotic disorder. The mean
SOFAS score was 53.4 (±11.2), which is equivalent to serious
impairment in social and occupational functioning. A total of
41.6% (n = 32) of the cohort were either overweight or obese at
the time of recruitment. There were no between-group differences
in demographic and clinical characteristics, as displayed in

Table 2 Baseline demographic, clinical, and physical health characteristics of study participants

Intervention Treatment as usual Test of difference Total cohort (N = 77)

Mean (s.d.) or % (n) Mean (s.d.) or % (n) t (d.f.) or χ2 (d.f.) Mean (s.d.) %(n)

Demographics
Age at service entry, years 19.6 (3.9) 19.3 (2.9) t = 0.35 (35) 19.4 (3.4)
Gender, % male 50.01 (19) 51.3 (20) χ2 = 0.01 (2) 50.6 (39)
Marital status, % never married 78.9 (30) 76.9 (30) χ2 = 0.53 (2) 77.9 (60)
Work status, % in education or employment 73.7 (28) 66.7 (26) χ2 = 0.45 (1) 70.1 (54)
Living with family of origin, % 65.8 (25) 69.2 (27) χ2 = 0.10 (1) 67.5 (52)
Australian born, % 76.3 (29) 84.6 (33) χ2 = 0.84 (1) 80.5 (62)

Illness and clinical features
DSM-IV diagnosis, %
Schizophrenia/schizophreniform 39.5 (15) 51.3 (20) χ2 = 1.76 (3) 45.5 (35)
affective (bipolar/depressive/ schizoaffective) 28.9 (11) 17.9 (7) 23.4 (18)
Substance-induced psychotic disorder 15.8 (6) 12.8 (5) 14.3 (11)
Delusional/NOS/brief reactive psychosis 15.8 (6) 17.9 (7) 16.9 (13)

Social and occupational functioning 55.2 (11.1) 52.0 (11.3) t = 1.27 (75) 53.4 (11.2)
Tobacco smoking, % daily 40.5 (15) 36.8 (14) χ2 = 0.11 (1) 38.7 (29)
At least weekly use of cannabis, % 19.4 (7) 13.2 (5) χ2 = 0.54 (1) 16.2 (12)
At least weekly use of amphetamines, % 5.6 (2) 5.6 (2) χ2 = 0.01 (1) 5.4 (4)

Psychopathology
BPRS total score (n = 72) 59.6 (12.5) 57.8 (12.8) t = 0.59 (70) 58.7 (12.6)
BPRS positive symptom subscale (n = 73) 15.5 (4.3) 15.7 (4.0) t = −0.15 (71) 15.6 (4.1)
SANS (n = 60) 14.4 (13.1) 19.0 (14.8) t = −1.26 (58) 16.9 (14.1)

Physical health at presentation
Weight 70.9 (15.9)
BMI, category, %
Heathy range (18.5–24.9 kg/m2) 55.3 (21) 56.4 (22) χ2 = 0.15 (3) 55.8 (43)
Overweight (25.0–29.9 kg/m2) 28.9 (11) 25.6 (10) 27.3 (21)
Obese (≥30 kg/m2) 13.2 (5) 15.4 (6) 14.3 (11)
Underweight (<18.5 kg/m2) 2.6 (1) 2.6 (1) 2.6 (2)

Waist circumference (cm) (n = 51)
Males 89.6 (10.6) 89.6 (12.0) t = 1.24 (20) 81.8 (11.0)
Females 84.5 (10.1) 78.7 (11.6) t = 0.01 (26) 86.2 (11.5)

Hypertensive, % (n = 48) 34.8 (8) 44.0 (11) χ2 = 0.43 (1) 39.6 (19)

NOS, not otherwise specified; BPRS, Brief Psychiatric Rating Scale; SANS, Schedule for the Assessment of Negative Symptoms; BMI, body mass index.
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Table 2. The median number of sessions attended by participants
allocated to the intervention with the physical health nurse was 6
(IQR 3–8), and this did not include attendance to other physical
health interventions, as the data were not available. There was no
difference in the total exposure to antipsychotic medications or
the type of antipsychotic medication prescribed either before ran-
domisation or throughout the study period, as displayed in Table 3.

Primary outcome: prevalence of clinically significant
weight gain at 12 weeks

Of the 77 participants, follow-up data at the primary outcome end-
point of 12 weeks was available for 84.4% (n = 65) of the cohort and
there was no difference in the attrition rates between the two groups
(13.2% for the intervention compared with 17.9% for TAU; χ2 =
0.34, d.f. = 1, P = 0.56). A total of 27.3% (n = 9) of participants in
the physical health nurse intervention group experienced clinically
significant weight gain over a period of 12 weeks, compared with
34.4% (n = 11) in the TAU group, and this difference was not stat-
istically significant (odds ratio 0.72, 95% CI 0.25–2.06, P = 0.54).
The primary and secondary outcomes are presented in Table 1.

Secondary outcomes
Prevalence of clinically significant weight gain after 6 months

There were follow-up data for 79.2% (n = 61) of the cohort after 6
months (intervention: 71.0%, n = 27; TAU: 87.2%, n = 34). After 6
months, compared with their weight at baseline, 40.7% (n = 11) of
the intervention group gained ≥7% of body weight, compared
with 44.1% (n = 15) of the TAU group (χ2 = 0.07, d.f. = 1, P = 0.79).

Changes in weight after 12 weeks and 6 months

After the 12-week intervention period, the mean change in weight in
the intervention groupwas 2.6 kg (±4.2), compared with 2.9 kg (±5.5)
in the TAU group, which was not a statistically significant difference
(t =−0.17, d.f. = 63, P = 0.87). At the 6-month follow-up, the mean
change in weight in the intervention group was 3.6 kg (±4.6), com-
pared with 4.3 kg (±6.6) in the TAU group, which was not a statistic-
ally significant difference (t =−0.46, d.f. = 59, P = 0.65).

Rates of tobacco smoking

After the 12-week intervention, one participant (3.4%) in the inter-
vention group ceased tobacco smoking, compared with two (6.7%)
in the TAU group (χ2 = 0.67, d.f. = 2, P = 0.72); however, the same
number in each group also commenced smoking. After 6 months,
compared with the baseline, 20.7% (n = 6) in the intervention
group ceased smoking, compared with 23.1% (n = 6) in the TAU
group (n = 6) (χ2 = 1.73 (2), P = 0.42); however, 17.2% (n = 5) in
the intervention group and 30.8% (n = 8) in the TAU group com-
menced smoking.

Prevalence of metabolic syndrome

There was a high level of missing data at follow-up for the preva-
lence of metabolic syndrome, as displayed in Table 1. From the
12-week follow-up assessment, there were data for 45.5% of partici-
pants (intervention n = 17, TAU n = 18) regarding the prevalence of
metabolic syndrome. No difference was found in the prevalence of
metabolic syndrome in the intervention and TAU group (17.6 v.
11.1%, χ2 = 0.31 (1), P = 0.58). From the 6-month follow-up assess-
ment, there were data available for 28.6% of participants (interven-
tion n = 10, TAU n = 12), which included individuals excluded from
the 12-week analysis because of missing data, There was no differ-
ence in the prevalence of metabolic syndrome between groups
after 6 months (20 v. 25%, χ2 = 0.08 (1), P = 0.78). There were
only data available for 12 participants, representing 15.6% of the
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original cohort, on the prevalence of metabolic syndrome for all
three time points (baseline, 12 weeks and 6 months), and hence
these results are not presented.

Physical activity levels after 12 weeks and 6 months

At baseline, before randomisation, participants allocated to the
intervention group were more physically active compared with
those in the TAU group, with a median of 2.5 h of physical activity
compared with 1.3 h in the TAU group (Z =−2.1, P = 0.04). At the
12-week and 6-month follow-up, there was no difference in the level
of physical activity between groups and in the mean change of phys-
ical activity levels at 12 weeks (t =−0.59(43), P = 0.56) and 6months
(t =−0.31(42), P = 0.76).

Predictors at baseline of clinically significant weight gain after 12 weeks

No demographic, clinical and physical health factors at baseline
were associated with the development of clinically significant
weight gain after 12 weeks, as displayed in Table 4.

Post hoc analysis on effectiveness of intervention during COVID-19-
related restrictions and without restrictions

There was no difference in the primary outcome for the subgroup of
participants who completed the study before the introduction of the
COVID-19 pandemic restrictions and the subgroup who were
enrolled during the restrictions, and these results are presented in
the Supplementary material.

Discussion

Summary of key findings

The main finding of this study is that the addition of a physical
health nurse for a period of 12 weeks in the care of young people
presenting with FEP did not result in the prevention of clinically sig-
nificant weight gain or other metabolic complications. There were
no differences in the secondary outcomes of absolute weight gain,
cessation of smoking tobacco or levels of physical activity.
Worryingly, the proportion of young people with clinically signifi-
cant weight gain was over 40% in each group after 6 months.

Limitations

The findings of this study need to be considered within the limita-
tions. First, this study was underpowered as it did not reach the
recruitment target because of a fixed period of recruitment related

to the funding of the study. In addition, it is possible that the poten-
tial effectiveness of the intervention was overestimated in the sample
size estimation, as differences of >20% were anticipated. We also
relied on self-reported measures for two of the secondary outcomes
– levels of physical activity and tobacco smoking – and carbon
dioxide monitors could have provided a more objective measure
of this outcome. In addition, during the COVID-19-related restric-
tions, the proportion of participants who had blood tests decreased,
and this meant that we had high levels of missing data to determine
the proportion of participants who developed metabolic syndrome.
In addition, it is possible and likely that the same case managers and
psychiatrists provided care to different young people randomised to
both groups, and this could have led to ‘contamination’ for the TAU
group, as the case manager and psychiatrists would have been made
more aware of the importance of physical health and have been
more motivated to address physical health in the young people
who were allocated to TAU. However, it is also possible that they
became deskilled in making onward referrals to physical health inter-
ventions and engaging young people in these interventions, as the
physical health nurse took on this role for the participants allocated
to the intervention group. Finally, we did not have data on the
actual attendance of the physical health interventions, such as exercise
physiology, dietetics and smoking cessation (Quit Victoria). The
reason for this is that any contact with clinicians, including the
above services, should have been recorded on the participants elec-
tronic records; however, we found that in practice, this did not regu-
larly occur. Therefore, the absence of any clinical notes or recorded
contacts would not equate to non-attendance, and the data were
deemed too unreliable to present. There was a level of flexibility to
the role of the physical health nurse, and so participants may have
been supported in attending physical health interventions outside of
the clinical programme, such as a local gym or sports clubs, and it
would not have been possible to record these attendances.

Comparison with previous research and potential
explanation for findings

There have only been a small number of studies aimed at preventing
antipsychotic-induced weight gain in drug-naïve FEP, and there is
evidence that a behavioural intervention,26 individualised lifestyle
and life skills intervention10 and metformin27 can attenuate the
weight gain typically observed. However, on closer inspection of
each of these trials, the weight gain in the TAU group was very
high. In the randomised controlled trial of a behavioural interven-
tion, the TAU group gained a mean of 6.8 kg (s.d. ± 4.5) and
78.8% experienced clinically significant weight gain in a 3-month

Table 4 Demographic, clinical, and physical health predictors of clinically significant weight gain at 3-month follow-up

β s.e. Odds ratio 95% CI P-value

Model 1, demographic factors (n = 65)
Age −0.01 0.09 0.99 0.83–1.18 0.93
Gender −20.7 40192 − − 0.99
In education or employment 0.56 0.63 1.75 0.51–6.05 0.38
First-generation migrant 2.01 1.11 7.46 0.84–66.1 0.07
Randomisation 0.37 0.57 1.44 0.47–4.41 0.52

Model 2, clinical factors at baseline (n = 51)
Severity of psychotic symptoms (BPRS psychosis score) −0.03 0.14 0.81 0.74–1.27 0.83
Total severity of psychopathology (BPRS total score) 0.04 0.05 1.04 0.95–1.14 0.44
Negative symptoms (total SANS score) −0.05 0.03 0.96 0.90–1.01 0.12
Functioning (SOFAS score) 0.03 0.03 1.03 0.96–1.10 0.44
Diagnosis (non-affective or affective psychosis) 0.45 0.94 1.57 0.25–9.83 0.63

Model 3, physical health factors at baseline (n = 52)
Body mass index 0.08 0.07 1.08 0.94–1.25 0.30
Level of physical activity 0.03 0.09 1.03 0.85–1.23 0.79

BPRS, Brief Psychiatric Rating Scale; SANS, Schedule for the Assessment of Negative Symptoms; SOFAS, Social Occupational Functioning Assessment Scale.
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period.26 The results were similar in a randomised controlled trial of
metformin, in which the TAU group (olanzapine plus placebo)
gained 6.9 kg (s.d. ± 4.3), which corresponded to 63.2% experien-
cing clinically significant weight gain over 12 weeks. In a study
evaluating an individualised lifestyle and life skills intervention,
the TAU group from the standard service gained a mean of 7.8
kg, and this corresponded to 75% experiencing clinically significant
weight gain over 12 weeks.

In our study, the mean weight gain in the TAUwas 2.9 kg (±5.5)
and 34.4% experienced clinically significant weight gain, which is far
below that of the other trials. The findings of the intervention group
in our study were also similar to that observed in the aforemen-
tioned trials, therefore it needs to be considered that one of the
potential reasons for not demonstrating a benefit to the intervention
is that the TAU did reasonably well compared with other first-
episode cohorts. This study was conducted within a specialist
early intervention for psychosis service that already had a strong
focus on delivering comprehensive holistic care, including physical
health. For example, in addition to the aforementioned physical
health interventions, olanzapine is not used as a first-line anti-
psychotic medication because of its metabolic side-effects, andmed-
ications with a lower propensity for weight gain are used instead.28

For all of the randomised controlled trials, by consenting to the
study, the participants were already interested in addressing phys-
ical health. As they were not blinded to group allocation, if they
were allocated to the TAU group they may have been more moti-
vated to engage in physical activity, and the activity tracker could
have increased this motivation. Considering that this weight gain
and other metabolic complications are highly prevalent, challenging
to prevent and can have life-long negative consequences, even the
modest result of preventing weight gain in 7% may be worth repli-
cating in a sufficiently powered study.

However, although the TAU group may have done better than
expected, over 40% of participants in each group gained clinically
significant weight within the first 6 months of treatment for an
FEP. Worryingly, the rates of metabolic complications are likely
to be much higher in services without these interventions.

Another striking finding of the study is that 21.8% of participants
ceased smoking by the 6-month follow-up point; however, 23.6%
started smoking tobacco on a daily basis. This highlights that in add-
ition to the need to support young people with FEP to stop smoking,
there is also a need to encourage them not to commence it in the
period after diagnosis with FEP. The high prevalence of tobacco
smoking in the years before presentation with FEP has been well
established,6 but less is known about the reasons why young people
start smoking in the first 6 months after presentation. These findings
indicate that a preventative approach must also be taken in relation to
tobacco smoking in this clinical cohort, as well as providing interven-
tions to support people to cease smoking.29

Further research

The findings of this study are disappointing, as interventions that
can prevent the onset of physical health complications in early
psychosis are urgently needed. In hindsight, there are some
aspects of the study design that may have hindered determining
the full effectiveness of the intervention.

First, the intervention was limited according to time (12 weeks),
as opposed to the number of sessions. We had identified the first 12
weeks as the highest risk period for the development of weight gain
and other metabolic complications, and so decided that this should
represent the intervention period. However, another way of deliver-
ing the intervention would have been to limit it to 12 sessions. The
median number of sessions attended was six and, anecdotally, we
found that participants had other commitments that meant that

some sessions had to be cancelled, and the limited time period
meant that it was difficult to reschedule. Additionally, if this inter-
vention was to be implemented into routine clinical practice, it
would likely be limited to the number of sessions as opposed to
time, similar to the chronic disease management plan in
Australia, in which people can access a determined number of ses-
sions with allied health professions per year.

Second, lifestyle interventions focus on changing behaviour and
attitudes, and it can take time for an individual to integrate these
changes into aspects of their daily routine. As a result, the effects of
these interventionsmay bemore insidious, and therefore not captured
within the follow-up assessments conducted within the study.
However, if the impact of these interventions was gradual and
observed in the medium or long term, this still does not negate the
need to develop interventions that prevent the rapid and significant
weight gain that occurs in the early phases of a psychotic disorder.

These intensive interventions could consist of more intensive
physical health interventions, such as high-intensity interval train-
ing (HIIT), which has been demonstrated to be effective in reducing
the waist circumference of people with psychotic disorders who are
already overweight.30 The potential effects of HIIT in preventing the
physical health complications in an FEP cohort has not yet been
explored. In this study, we chose the intervention to be a physical
health nurse because the nurse could conduct the screening and
has the skills to coordinate care across a number of disciplines
and specialities, e.g. dietetics, sexual health and discussions about
medications. The preliminary work on evaluating the effectiveness
of peer workers leading physical health interventions and encour-
aging positive lifestyle changes has been inconclusive,31 but it
does represent another option that could be evaluated further.

Clinical implications

Therefore, the findings of this trial should still encourage early inter-
vention services to adopt physical health interventions. Considering
that this clinical population can be sedentary for at least 11 h of
their waking day,4,32 very intensive interventions are warranted.
There is good evidence supporting the use of metformin to reduce
weight gain associated with antipsychotic medication,33 and as
such, it is recommended in those who have experienced clinically sig-
nificant weight gain.34 However, the evidence is less clear about the
use of metformin in preventing these metabolic side effects and
being used at the time of commencement of antipsychotic medica-
tion.34 Considering the high levels of weight gain observed in all par-
ticipants of this study, even those who received an intensive lifestyle
intervention, more research is required to evaluate the effectiveness of
using medications such as metformin in preventing weight gain and
other metabolic complications.

In conclusion, the physical health nurse intervention in addition
to a standard early intervention treatment package did not prevent
the weight gain or other metabolic complications that are highly
prevalent in people affected by psychotic disorders. These findings
highlight that these physical health complications are dramatic
and occur rapidly. There is an urgent need to develop and evaluate
preventative interventions.
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