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Describe any changes to the study plan (200 words max)
Three changes were made.

1. Recruitment through NHS mental health trusts alone proved slower than anticipated, so we
expanded recruitment to mental health charities (Mind Anti-Stigma Team; Mind Leicester,
Leicestershire & Rutland; the McPin Foundation; and the National Survivor User Network) and
a university database of people who had previously expressed an interest in taking part in
research of this type.

2. The data collection method was adapted for participants recruited through the non-NHS
pathway because most were not newly initiating an antipsychotic. They completed a single
retrospective interview rather than the five-week diary and weekly interview process.

3. Owing to extenuating circumstances, the project scope was reduced to Phase 1
(characterising the behavioural determinants of developing antipsychotic-induced metabolic
side effects). Phase 2 (developing the prototype Determinants of Metabolic Side Effects
Questionnaire; DMS-Q) and Phase 3 (psychometric testing) were removed from the study
plan, and the funds returned. The questionnaire development and testing work will be
completed through future funding applications.

Outline any extension requests granted by the funders (200 words max)
Three variation requests were requested and approved:

December 2023

No-cost extension moving the project end date from 31 March 2025 to 31 December 2025. Due to
extenuating circumstances, the team's capacity to deliver the empirical work to the original
timeline was severely reduced.

May 2024

Return of the funds allocated to Phases 2 and 3 (development and psychometric testing of the
DMS-Q) and removal of Phases 2 and 3 from the study plan, with a revised project end date of 31
May 2025 in line with the planned end of Phase 2. Extenuating circumstances described in the
first request was affecting team capacity to a greater extent, and for longer, than anticipated.

December 2025

Further no-cost extension to 30 April 2026 to enable completion of Phase 1 activities. Recruitment
had by this point exceeded target; the extension provided the time needed to complete the
thematic analysis, map the findings to the Theoretical Domains Framework, and produce the final
report.

Outline the next steps in your research career (500 words max)
This award has provided an important stepping stone for both members of the research team.

For Sion Scott (principal investigator), the project consolidates a programme of research applying
behavioural science to the prevention of medication side effects. His career goal is to lead large,
multi-site trials of behavioural interventions in medicines optimisation. The Phase 1 findings
provide the theoretical foundation for developing a behaviour change intervention to prevent
antipsychotic-induced metabolic side effects: because the determinants are mapped to the
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Theoretical Domains Framework, established methods can now be used to select behaviour
change techniques that target them. The next step is an application to the NIHR Research for
Patient Benefit programme to co-design this intervention with people with lived experience of
antipsychotic-induced metabolic side effects and with healthcare practitioners, and to test its
feasibility.

For Emma Good (Research Associate and postgraduate researcher), the project has provided
training and experience in qualitative data collection with an underserved population, template
analysis, application of the Theoretical Domains Framework, NHS ethics and governance
processes, and working in partnership with a Patient and Public Involvement group. The Phase 1
findings form a core element of Emma’s PhD. Following completion of her PhD, she intends to
apply for a fellowship to deliver the work removed from this project's scope: development of the
prototype Determinants of Metabolic Side Effects Questionnaire (DMS-Q) and evaluation of its
psychometric properties. This project has provided the essential evidence base for that work, as
guestionnaire items must be generated from the behavioural determinants characterised in Phase
1.

Background (500 words max)

Approximately four in 1,000 people will experience a severe mental illness during their
lifetime(“Adult Psychiatric Morbidity Survey,” n.d.). Antipsychotic medicines are the mainstay of
treatment and are effective at managing psychiatric symptoms and reducing psychiatric
mortality(Roberts et al., 2018). However, up to 50% of people prescribed an antipsychotic develop
metabolic side effects (MSEs), characterised by weight gain, lipid disturbance, glucose
dysregulation and hypertension(Abosi et al., 2018). Compared with the general population,
people prescribed antipsychotics are twice as likely to develop coronary heart disease(Correll et
al., 2017) and five times as likely to develop type 2 diabetes(Mitchell et al., 2013). Weight gain can
be rapid and severe: body weight can increase by 4-7% within four weeks of starting
treatment(Gentile, 2006; Reynolds and Kirk, 2010), and up to 30% of people with a 'normal' body
mass index become 'overweight' or 'obese' within 12 months(Seeman, 2009). There is also a
positive association between therapeutic efficacy and MSE severity(Raben et al., 2017), resulting
in the medicines that work best for a person's mental health carrying the greatest metabolic risk.

Metabolic side effects undermine gains in quality of life afforded by effective treatment. They are
associated with demoralisation, social withdrawal and intentional non-adherence, even among
people highly motivated to treat their mental health condition(Rumpel et al., 1994). Addressing
the physical health consequences of antipsychotic treatment is a research priority identified by
the James Lind Alliance Priority Setting Partnerships for both schizophrenia and bipolar
disorder(“About Priority Setting Partnerships | NIHR JLA,” n.d.).

Current practice focuses on physiological monitoring; weight, blood glucose and blood pressure,
after an antipsychotic is started(“Monitoring | Prescribing information | Psychosis and
schizophrenia | CKS | NICE,” n.d.). This 'watch and wait' approach identifies MSEs only once they
have manifested, at which point management typically involves treating the side effect, for
example prescribing metformin for hyperglycaemia. Our Patient and Public Involvement (PPI)
group were clear that people want support to prevent MSEs before they develop.
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Antipsychotics are known to induce changes in behaviour associated with developing MSEs,
principally increased calorie intake and increased sedentary behaviour(Gurusamy et al., 2018)
2018). However, the determinants of these behaviour changes, the reasons why eating and
activity change when treatment starts, had not been characterised. Without this understanding,
support focusses on generic diet and exercise advice rather than being tailored to the mechanisms
driving behaviour change. The Theoretical Domains Framework (TDF) synthesises behaviour
change theories into 14 domains of behavioural influence and provides a validated framework for
characterising determinants of behaviour in ways that can be linked to intervention
content(Atkins et al., 2017). This study used the TDF to characterise the behavioural determinants
of developing antipsychotic-induced MSEs, providing the evidence base for the planned
Determinants of Metabolic Side Effects Questionnaire (DMS-Q) and for future interventions to
protect against developing MSEs.

Aims & Objectives (300 words max)

The original aim of the project was to develop and validate the Determinants of Metabolic Side
Effects Questionnaire (DMS-Q). Following the approved variations described above, the project
was rescoped to Phase 1 only.

The revised aim was to characterise the behavioural determinants of developing antipsychotic-
induced metabolic side effects (MSEs) when people start taking an antipsychotic medicine.

The objectives were to:

» Describe peoples’ experiences of starting an antipsychotic medicine and developing
antipsychotic-induced MSEs;

¢ |dentify the behavioural determinants of developing antipsychotic-induced MSEs;

¢ Identify any behavioural determinants that protect people from developing antipsychotic-
induced MSEs.

Method (500 words max)

We undertook a qualitative interview study with two recruitment pathways. Participants were
adults taking or who had previously taken an antipsychotic medicine for a severe mental illness.
People unable to read and write in English were excluded. NHS Research Ethics Committee and
Health Research Authority approvals were obtained (reference: 24/WA/0089).

Via the NHS, we recruited outpatients starting a new antipsychotic medicine from two NHS
mental health trusts. These participants took part in a five-week longitudinal design: they kept a
diary, in a format of their choosing, recording their experiences and reflections on their eating and
physical activity behaviour, and discussed their entries at weekly 30-minute semi-structured
interviews. Their informal carers, family or friends (if involved in supporting the participant
through their mental health/medicines taking journey) were invited to a separate interview at the
end of the five weeks.

Via a non-NHS pathway, we recruited adults with lived experience of antipsychotic treatment
through mental health charities and a university research database of people who had previously
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expressed an interest in mental health research. The study was advertised online and interested
individuals completed an expression of interest form. These participants took part in a one semi-
structured online interview of up to 60 minutes, reflecting on the period when they started their
antipsychotic.

Interviews followed a semi-structured topic guide underpinned by the 14 domains of the
Theoretical Domains Framework (TDF)(Atkins et al., 2017), exploring experiences of starting
antipsychotic treatment and changes in eating and physical activity behaviour during this period.
Interviews took place between November 2024 and July 2025 and were audio recorded and
transcribed verbatim. Transcripts were managed in NVivo 14 and analysed using template
analysis(Brooks et al., 2015), data were coded inductively to generate themes grounded in
participants' accounts, and themes were then mapped deductively to TDF domains to identify the
behavioural determinants they represented.

A Patient and Public Involvement (PPI) group (n=6 members), led by an experienced advocate
with lived experience of antipsychotic-induced metabolic side effects, guided the project
throughout, including co-designing study materials and processes and validating the final themes
through member checking.

Results (500 words max)
Participants

Twenty-three participants were recruited; three withdrew before interview. Seventeen
interviewed participants were recruited through the non-NHS pathway and three were
outpatients recruited from the two NHS trusts.

Ages ranged from 18 to 64 years; 11 were female and nine male. Nine identified as White, four as
Black, four as Mixed ethnicity, two as Asian and one as Turkish. Aripiprazole was the most
commonly prescribed antipsychotic (n=10) and nine participants had been prescribed more than
one antipsychotic. All but one participant recruited through the non-NHS pathway started their
antipsychotic as a hospital inpatient; the three NHS-recruited participants were treated in the
community.

Five themes were developed and mapped to the TDF.

1. Environmental impact on eating and activity behaviours (TDF domain: Environmental Context
and Resources).

External factors including the COVID-19 lockdown, weather, the cost of healthy food, transport,
and proximity of fast-food outlets, shaped participants' eating and activity.

“I' lived where | was within 5 minutes of about 3 different takeaways... going to [supermarket]...
and doing a huge shop was absolutely just unthinkable” (P19).

2. Social influences on eating and physical activity behaviours (TDF domains: Social Influences;
Social/Professional Role and Identity; Reinforcement; Beliefs about Consequences).
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Support from family and friends promoted activity, whereas social withdrawal and negative
feedback undermined it.

“the gym instructor said he couldn't believe how much weight | put on... and | thought, 'oh no, |
don't wanna go back there" (P12).

Family members occasionally expressed care by providing food, which was often energy-dense
('food is love').

3. Emotional influences on self-image (TDF domains: Emotion; Social Influences;
Social/Professional Role and Identity).

Low mood and traumatic experiences drove emotional eating as a coping or self-soothing
strategy.

“I was in deep emotional distress, so yes, | did sometimes overeat, and eat sugary things... that
was the only thing that gave me any way of getting through” (P15).

4. Motivation around eating and exercise (TDF domains: Beliefs about Capabilities; Beliefs about
Consequences; Reinforcement; Memory, Attention and Decision Processes; Intentions;
Environmental Context and Resources; Social Influences; Skills).

Sedation combined with intense hunger and cravings reduced motivation to prepare healthy
meals and drove reliance on convenient, processed food.

“this overwhelming sense of | am starving and I've got to eat now... the craving was that high
sugar stuff” (P20)

However, exercising with others was protective.

“we used to go gym three times a week, and we'd motivate each other” (P14).

5. Impact of weight gain (Beliefs about Capabilities; Goals; Intentions; Behavioural Regulation;
Optimism; Memory, Attention and Decision Processes; Social Influences).

Weight gain led to reduced self-esteem, contributed to comorbidities such as type 2 diabetes,
and, when efforts to address weight gain were not successful; for some participants this further
eroded motivation whilst for others it led to over-exercising.

Determinants were predominantly barriers to healthy eating and physical activity. Protective
determinants included social support for physical activity and access to structured healthy-living
support, such as inpatient exercise opportunities and free weight-management programmes,
although this protection was not sustained beyond the end of a free access period.

Discussion (500 words max)

This study characterised the behavioural determinants of developing antipsychotic-induced
metabolic side effects (MSEs) from the perspective of people with lived experience. Participants
described extreme sedation and an intense increase in appetite and cravings soon after starting
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treatment, alongside environmental, social and emotional influences that led to them adopting
behaviours associated with consuming energy-dense convenience food and reducing physical
activity.

The association between antipsychotic treatment and MSEs is well established(Abosi et al., 2018),
and clinical guidance focuses on physiological monitoring of weight, glucose and blood
pressure(“Monitoring | Prescribing information | Psychosis and schizophrenia | CKS | NICE,” n.d.).
These findings extend the literature by explaining how behaviour changes after antipsychotic
initiation and by mapping those explanations to a theoretical framework of behaviour change. The
behavioural determinants identified in this study provide targets for addressing by behaviour
change intervention.

General healthy-lifestyle advice which focusses on providing knowledge is unlikely to be sufficient
to support people commencing antipsychotics. Support is required to address sedation and
fatigue, intense hunger and cravings, emotional eating, social withdrawal, and the affordability
and accessibility of healthy food and physical activity. Behaviour changes occurs soon after
initiation, before MSEs manifest physiologically. This supports our PPl group's position that the
current 'watch and wait' approach is inadequate and that support should be offered proactively at
the point of prescribing.

The protective determinants were social support for physical activity and access to structured
healthy-living interventions such as exercise opportunities in inpatient settings and free weight-
management programmes. However, protection was often lost at discharge or when free access
ended, demonstrating that there is a gap in continuity of support between inpatient and intensely
supported community models of care, and when people progress from these care settings.

Whilst the questionnaire development and testing phases could not be delivered within this
award, the study fulfils the first step; items for the Determinants of Metabolic Side Effects
Questionnaire (DMS-Q) will now be generated from the findings of this study.

Limitations (300 words max)

The scope of the project was reduced; questionnaire development (Phase 2) and psychometric
testing (Phase 3) phases were not delivered. Accordingly, the original aim of developing a
validated DMS-Q has not been met.

Recruiting people newly prescribed an antipsychotic via the NHS was substantially more
challenging than anticipated, and most participants were therefore recruited through charities
and a research database. Most of these participants reflected on treatment initiation
retrospectively, in some cases several years previously, introducing the risk of recall bias. The
longitudinal diary and interview design, intended to capture behaviour change prospectively, was
completed by only three participants, with the remaining contributing a single retrospective
interview.

The sample, while diverse in age, sex and ethnicity, excluded people unable to read and write in
English, which may have limited representation of some communities disproportionately affected
by antipsychotic-induced MSEs.
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Conclusion (300 words max)

Commencing an antipsychotic medicine is proceeded by rapid and profound changes in energy,
appetite and mood which, combined with environmental, social and emotional influences, drive
increased consumption of energy-dense food and reduced physical activity. This study
characterised these behavioural determinants and mapped them to the Theoretical Domains
Framework, identifying the behavioural mechanisms that should be addressed by interventions. In
a departure from current practice, interventions support should be delivered proactively at the
point of antipsychotic prescribing before MSEs develop, and should be tailored to a patients’
individual determinants.

The findings provide the evidence base for two subsequent programmes of work; co-designing a
behaviour change intervention to prevent antipsychotic-induced MSEs, and developing and
validating the Determinants of Metabolic Side Effects Questionnaire to identify the determinants
affecting an individual to enable tailoring of the intervention to individual patients.

Summary of outputs (300 words max)
Outputs to date

Good, E., Bhattacharya, D. and Scott, S. (2025) 'What is known about the determinants of
developing antipsychotic-induced metabolic syndrome and interventions to address them for
community-dwelling adults: a scoping review', 20th UK Society for Behavioural Medicine Annual
Scientific Meeting.

Good, E., Bhattacharya, D., Maden, M. and Scott, S. (2023) 'What is known about the
determinants of developing antipsychotic-induced metabolic syndrome and interventions to
address them for community dwelling adults: a scoping review protocol', medRxiv.
https://doi.org/10.1101/2023.01.05.22283663

Oral presentation ‘The role of behavioural science in addressing the side effects of mental health
medicines’ at the College of Mental Health Pharmacy conference 2025

Planned activities

A peer-reviewed manuscript reporting the Phase 1 findings is in preparation. We plan to present
the findings at national mental health and behavioural science conferences, and to work with our
PPI group to develop plain-language dissemination materials for people prescribed antipsychotics
and their families, friends and carers. The findings will also underpin planned funding applications
for intervention development (NIHR Research for Patient Benefit) and development and validation
of the DMS-Q (NIHR fellowship).

Recommendations for future research (300 words max)
Recommendation 1: Behaviour change intervention development

Behaviour change techniques require selecting that address the identified determinants (sedation
and fatigue, intense hunger and cravings, emotional eating, social withdrawal, and environmental
barriers), and co-designing with people with lived experience and healthcare practitioners into a
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an operationalised intervention. The intervention will then require testing in a feasibility study
and subsequent definitive trial to determine effectiveness and cost-effectiveness.

Recommendation 2: Questionnaire development

The Determinants of Metabolic Side Effects Questionnaire (DMS-Q) requires developing from the
findings and its psychometric properties evaluated. The resultant validated questionnaire will
permit prescribers to identify the determinants affecting an individual at the point of prescribing
to tailor support, and researchers to evaluate whether interventions address the required
determinants.

Recommendation 3: Longitudinal tracking

Prospective research with people newly initiating antipsychotics, adopting the longitudinal design
planned and piloted in this study, would enable establishing how determinants emerge and
change during the first few weeks and months, and whether early determinants predict
subsequent outcomes.

Recommendation 4: Service changes

The findings emphasise the need for continuity of support across the inpatient/intensive
healthcare provision to less intensive transition and for affordable access to healthy food and
physical activity for people prescribed antipsychotics. For practice, pharmacists and prescribers
should discuss the risk of MSEs, and the behavioural determinants that drive them, at the point of
prescribing, to enable provision of tailored support before MSEs develop.
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