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• rTMS
• TRIDENT trial



Depression in CYP
 Depression and anxiety are the largest contributors to the health burden 

experienced by children and adolescents.
 According to a meta-analysis, 12.3% meet criteria for anxiety disorder in middle 

childhood and 11.0% in adolescence
 Major depression has an estimated prevalence of 4% in school-aged children

and 7.5% in adolescents.
 Global Burdens of Disease study: among young people aged 10–24 years in 

Europe, anxiety and depressive disorders contributed to a substantial amount of 
years lived with disability, reporting 655 912 and 626 008 years, respectively.

 Some longitudinal studies suggest that when left untreated, anxiety and 
depression can put children and adolescents at risk for long-term adverse 
outcomes.







Childhood anxiety and depression and long-term 
outcomes



Any mental 
health problem 
at age 24 years



Any physical 
health problem 
at age 24 years



Education and 
employment 
at age 24 
years



Depression symptom trajectories across 
adolescence and risk of hypomanic symptoms in 
young adulthood

Buse Durdurak et al 
(in peer review)



Associations 
of Latent 
Classes of 
SMFQ and 
Risk of 
Clinically 
Significant 
Hypomanic 
Symptoms at 
21-23 Years

Unadjusted Model Adjusted Model
OR 95% CI P Value OR 95% CI P Value

Hypomanic symptoms 
at 21-23 Years
SMFQ persistent low 
levels class (Reference)

- - <0.001 - - <0.001

SMFQ increasing class 4.48 2.64-7.58 <0.001 3.30 1.78-6.12 <0.001

SMFQ decreasing levels 
class

0.00 0.00 0.993 0.00 0.00 0.993

Child’s sex - - - 0.89 0.50-1.58 0.679

Child’s ethnicity - - - 0.00 0.00 0.996

Family Adversity Index - - - 1.19 1.13-1.25 <0.001

Any Childhood 
psychopathology at 8 
years

- - - 4.03 2.00-8.08 <0.001

BPD symptoms at 11 
years

- - - 1.27 1.08-1.51 0.005



In summary

• Chronic depressive symptoms in children 
and adolescents appear to be associated 
with multiple poor outcomes, including 
transition to bipolar disorder

• What new treatments could help this 
population

• Focus on rTMS because of evidence base 
in adults



What is Transcranial Magnetic Stimulation (rTMS)
 It is a form of non-invasive brain stimulation in which a changing magnetic 

field alters the activity in neural circuits in the brain. 
 TMS does not require anaesthesia or hospital inpatient admission
 There does not appear to be debilitating side-effects in adults
 Protocols that enable pulses of TMS to be delivered in short intervals are 

referred to as repetitive TMS (rTMS) 
 High-frequency rTMS (> 1 Hz) is thought to have an excitatory effect on 

the cerebral cortex, low-frequency rTMS (≤ 1 Hz)-inhibitory effect
 rTMS believed to modulate the function of stimulated region beyond the 

period of stimulation. 



Evidence in adults
 For depression LDLPF is typically repeatedly 

stimulated with high-frequency.
 rTMS: 30–45-min sessions/ day for at least 4 

weeks. 
 Placebo response is large, lower in severe 

depression, not associated with sex or age.
 Data from 9 SRs of the effectiveness of rTMS 

vs sham in adults with TRD. Absolute risk 
reduction is 23% (95% CI 15% to 32%) by 
treatment end, and NNT was 4. 

 rTMS not as effective as ECT.
 With θ-burst stimulation 9 min sessions-Data 

suggest a pooled significant effect on 
response (ES 0·38; CI: 0·29–0·48) and on 
remission (ES 0·20, CI: 0·13–0·29).





112 Antidepressant treatment 
resistant participants 
randomised



No statistically significant 
differences in outcomes 
between active vs sham.

HAM-D-24 score in the 
treatment group 
decreased from 28.8 to 
18.1vs 29.5 to 19.2 in the 
sham group.

Response rates active vs 
sham: 41.7% vs 36.4% 

Increased separation 
between the active and 
sham groups as the ATR 
level increased.



Theta buRst stImulation for aDolescent 
dEpressioN feasibiliTy study: 
The TRIDENT study
Funded by the NIHR-HTA



What is the trial?

Research question: Is it feasible to conduct a study to 
examine the effectiveness of iTBS for adolescents with 
depression that has not responded to at least one 
antidepressant and one psychological therapy?

Primary objective: To complete a double-blind feasibility 
trial including a sham arm to assess recruitment, 
adherence and outcome data completion at 8 weeks 
post-randomisation.



Secondary objectives
To evaluate:
A] acceptability of iTBS to patients, and family/carers across different 
ethnic and socioeconomic groups.
B] views and knowledge of CAMHS clinicians about the intervention.
C] capacity in NHS neuromodulation services to deliver a full trial.
D] change in depression, anxiety, psychological functioning, self-
harm/suicidal acts, quality of life, social functioning, sleep quality and 
insomnia, relationships, other treatment, cognition, and adverse events at 8 
weeks post randomisation.
E] and to optimise iTBS, sham and trial procedures maximising their 
feasibility, acceptability, and efficiency.



What is the trial
Trial design
A double-blind, 1:1 randomised parallel-group, sham-controlled multicentre 
feasibility trial. 
The trial includes nested mixed-methods evaluations and a national survey 
of NHS TMS services.

Participant population and sample size
Fifty adolescents aged 14–19 years with moderate to severe unipolar 
depression which has not responded to at least one antidepressant and one 
psychological therapy.



What is the trial
Setting
• Participants will be recruited from:
• CAMHS and young people’s mental health services
• Primary care (via GP practices)
• University wellbeing services 
• Community mental health teams and the NHS Talking Therapies 

programme
• Inpatients
• The trial sites are: Birmingham, Nottinghamshire, North London, Oldham 

and Newcastle.



What is the trial - eligibility
Inclusion Criteria:
• Aged 14–19 years.
• DSM diagnosis of unipolar major depression confirmed using the MINI-KID for 

ages 14–17; MINI for ages 18–19.
• Moderate to severe depression, defined as a score of ≥18 on the HAM-D-24.
• Non-response to at least 1 antidepressant defined as prescribed for at least 6 

weeks at BNF doses, or unable to tolerate at least 2 antidepressants or 
refusal of antidepressant medication AND not responded to at least 1 
psychological treatment, defined as non-response to at least 4 sessions, 
unable to engage or refusal of psychological therapy.



What is the trial - eligibility
Exclusion Criteria:
• Depression secondary to physical health problems, eating disorders, or 

neurological conditions.
• Contraindication for TMS 
• Detained under the Mental Health Act 1983 or hospitalised in general 

hospital wards.
• Prior TMS treatment.
• Primary diagnosis of psychosis



What is the trial

Outcomes:
• Depression
• Anxiety 
• Psychological functioning
• Social functioning
• Sleep 
• Cognitive function
• Quality of Life 
• Self-harm and suicidal acts 
• Relationships



NHS capacity to deliver a full trial
Aim: to understand the current provision of NHS TMS, the patient 
population being treated, and readiness to participate in a full scale trial 
evaluating TMS in adolescents with depression. 
Method: We will complete a UK wide electronic survey of all mental health 
Trusts on their provision of TMS services. 

i] patients treated / week; 
ii] TMS set-up / equipment used;
iii] NHS or other provider 
iv] whether they currently treat adolescents with depression, and what 
protocols; 
v] referral pathways or local links and processes with CAMHS colleagues 
that would facilitate them being a centre in a full trial
vi] willingness to participate in a full trial and if not what would enable this. 



Views and knowledge of rTMS amongst 
CAMHS clinicians
 Our aim is to understand and evaluate the views and knowledge of rTMS 

amongst CAMHS clinicians. We will use a mixed methods sequential 
explanatory approach. 

 We will: a] design and distribute an electronic survey focussed on views 
and knowledge of TMS to CAMHS clinicians in our recruitment sites and 
then b] conduct qualitative focus groups with CAMHS clinicians (N=8-10). 

 Aspects explored will be attitude to, knowledge and concerns about 
rTMS, potential to address unmet need, and facilitators and barriers to 
accessing the intervention. 

 The survey results will be quantitatively analysed. A thematic analysis will 
be used to analyse the audio-recorded and transcribed focus group data.



Acceptability to participants and family / carers
• Our aim is to understand and evaluate the acceptability of iTBS to 

participants and family/carers.  
• 8-10 parents/carers of trial participants who score within the lower (n = 4-

5) and upper quartiles (n = 4-5) will also be recruited. Participants will be 
invited to individual qualitative interviews which will explore experiences 
of receiving iTBS (active and sham), dislikes, burden, how the 
intervention fits with their values, perceived effectiveness and reasons for 
continuing (or not) treatment. 

• A thematic analysis will generate themes using a deductive and inductive 
approach. We will assess whether participants correctly guess whether 
they received sham or iTBS



PPIE
 The formation of a TRIDENT lived experience advisory panel (LEAP) 

which will be made up of young people aged 16-25 years from the YAG, 
and if needed additional young people with experience of mental health 
problems will be recruited.

 The TRIDENT LEAP will be focussed on meeting study objectives and will 
be embedded throughout each aspect of the work. The LEAP will be 
flexible in the frequency of meetings, but we would anticipate these will 
occur at least every 4 months throughout the study period. 



Primary outcome to be reported
1. Recruitment rate per month: our target is randomisation of 50 
participants over 12 months to demonstrate that randomisation to 
a sham controlled TMS study is feasible at a rate that would be 
sustainable to achieve a fully powered RCT of iTBS in this 
population. 
2. Adherence to treatment protocol will be considered to have 
been achieved if participants have received at least 36 treatment 
sessions.
3. Data return and completion of the HAM-D at 8 weeks post-
randomisation, our proposed primary outcome in a full RCT.



Secondary outcomes to be reported
 Acceptability. Mean total score on the PPI developed acceptability score used 

for our proposed progression criteria. Qualitative data will be used to gain 
insights on how to best facilitate a full trial, trial procedures, patients trial 
knowledge, and outcome data collection.

 A mixed methods analysis integrating a quantitative analysis of survey results of 
CAMHS clinicians’ views with a thematic analysis from the focus group. 

 We will produce an NHS TMS services map addressing our objective of the 
capacity of NHS services to deliver a full trial. 

 Reduction of depressive symptoms at 8 weeks. We will also report the data 
collection rates and acceptability of these outcomes.

 Optimising treatment and procedures for a full trial. 



Major milestones

 Sponsor submission: end of August 2025

 First participant: end of January 2026

 50th participant: end of December 2026



Thank you for listening
s.marwaha@bham.ac.uk
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