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Procedural protocol application:

Studies involving non-invasive electrical brain stimulation (NIBS) in healthy adults 
1: Please outline the methodology for which procedural protocol approval is sought:
Researchers in the School of Psychology at the University of Stirling conduct ongoing research using non-invasive brain stimulation (NIBS) techniques in healthy adult participants. This procedural protocol is intended to cover the use of approved low-intensity NIBS methods, including:
· Transcranial direct current stimulation (tDCS)
· Transcranial alternating current stimulation (tACS)
· Transcranial random noise stimulation (tRNS)
· Galvanic vestibular stimulation (GVS)

Non-invasive brain stimulation refers to a group of techniques that are claimed to modulate neural activity without surgery or implantation, by applying weak electrical or magnetic fields to the scalp using externally applied devices. In the case of transcranial electrical stimulation techniques, very weak electrical currents are applied to the scalp in order to temporarily influence patterns of brain activity. The stimulation does not directly cause brain cells to fire; rather, it is understood to make groups of brain cells slightly more or less responsive for a short period of time (Fried et al., 2021). 

Early research in this area described stimulation effects in simple terms (e.g., as “exciting” or “inhibiting” brain areas under the electrodes). Current understanding recognises that the effects of stimulation are more variable and depend on several factors, including the exact stimulation parameters, the task being performed, and individual differences between participants. Any effects of stimulation are typically temporary and differ in magnitude across individuals (Bikson et al., 2016; Fried et al., 2021).

In healthy adults, non-invasive brain stimulation has been used in research settings to explore how changes in brain activity relate to cognitive processes and behaviour. Previous studies have examined effects on areas such as sensory perception, planning, decision-making, and executive functions (e.g. Boggio et al., 2009; Dockery et al., 2009; Fecteau et al., 2007; Smith & Clithero, 2009). The purpose of these studies in healthy adults is to better understand brain-behaviour relationships, rather than to produce lasting changes or clinical benefits.

In the case of transcranial electrical stimulation techniques, stimulation involves passing a low-intensity electrical current between electrodes placed on the scalp (or on the mastoid processes behind the ear in the case of Galvanic Vestibular Stimulation) using a battery-powered stimulator. Electrodes are applied using conductive material (e.g. saline-soaked sponges or conductive Signagel or Ten20 paste) and are of sufficient size to ensure low current densities within established safety limits. 

In tDCS, the anodal (positive) or cathodal (negative) electrode is typically designated as the 'active' electrode and placed on the scalp above the brain region of interest, while the other 'reference' electrode is placed over the vertex or mastoid on the head or some other place on the body (e.g. the ipsilateral shoulder). The second electrode may also be used as a second active electrode and be placed on the scalp to enact the opposite effect on the underlying neurons, depending on the specific research question. In tRNS and tACS, the current alternates or fluctuates between the two electrodes, and as such the electrodes are commonly both placed on the scalp. 

Recent expert consensus reviews of low-intensity transcranial electrical stimulation (tDCS, tACS, and tRNS) conclude that these techniques are generally safe when conducted within established parameter limits, with only mild, transient adverse effects reported and no serious adverse events across large cumulative use in research contexts (Antal et al., 2025; Fried et al., 2021). The electrodes are typically sized around 25-35 cm² and the amplitude up to a maximum of 4 mA for a maximum of 60 min per day (Antal et al., 2025).

Galvanic vestibular stimulation may use a direct current, alternating current or random noise waveforms, but the key difference here is that the electrodes are placed behind the ear on the mastoid process. The electrodes are typically smaller (around 3-5 cm²) and the amplitude most commonly around 1-2mA for around 30 minutes. 

2. TRAINING OF RESEARCH STAFF:
Training in application of electrodes and setting up the device should be given by an experienced lab technician or researcher. Under no circumstances will an inexperienced researcher be left in sole charge of a NIBS study.

3. METHODS FOR RECRUITING PARTICIPANTS:
Participants for NIBS studies are typically recruited via posters placed around the University campus, Stirling portal adverts or direct contact. Participants are generally either paid per hour at a level agreed with the ethics committee, or their participation is unpaid. Research participation tokens for students’ course credits may be awarded where the ethics committee has approved this practice in relation to course accreditation by the British Psychological Society. It is acceptable to mention compensation for the participant time in advertisements for NIBS studies, where people volunteer to take part, and there is no significant risk to the participant.

4. INFORMATION PROVIDED TO PARTICIPANTS:
The specific details provided to participants will vary depending on the study, but will always be given using our information sheet template (see attached), and will always include:
· the name of the study;
· the most recent date and the version number of the information leaflet that has been approved by the Ethics Committee in the header/footer;
· the name(s) and status(es) (e.g. doctoral student) of the researchers carrying out the study and how to contact them;
· a brief rationale of the study, including its purpose and value;
· why potential participants are being invited to take part in the research (e.g. because they are residents of a particular place, users of a particular facility, speakers of a particular language);
· an explanation of what the potential participant would do, including estimated duration of the test session and where it would take place;
· that potential participants can ask questions about the study before they decide whether to participate;
· that potential participants can choose whether they participate and, if they agree, they may withdraw from the study without penalty at any time by advising the researchers of this decision (if the potential participants are students there should be particular reassurance that there is no academic penalty for non-participation or withdrawal, i.e., withholding course credit);
· information about any additional personal information that would be obtained;
· information about who would have access to the data, how it will be stored and what will happen to the data at the end of the study;
· statement that the data will be anonymised;
· what benefits (direct or indirect) may accrue to the participants in the study;
· what risks are involved in the study; participants will be informed about the possible common side-effects of NIBS (mild itching, tingling, headache, , skin irritation under the electrodes);
· a statement that should the participant experience any discomfort or headache, that the session will be terminated, and the stimulator disconnected;
· that the project has received ethics clearance through the University of Stirling’s ethical approval process for research involving human participants;
· where applicable, a note to explain that the research will be written up as a student’s thesis and how the personal data included in that thesis will be published and stored;
· the procedure for raising a concern or making a complaint;
The information leaflet should be written in simple language that is understandable by a 12 year old. Word processing packages are available to assist with ensuring a suitable reading age.

5. CONSENT OF PARTICIPANTS
All participants will always sign a consent form which will be given using our consent form template (see attached), and will always include:
· the name of the study;
· the most recent date and the version number of the information leaflet that has been approved by the Ethics Committee in the header/footer;
· the name and status (e.g. doctoral student) of the researcher collecting the information and how to contact them;
· declarations that the participant:
· has read the participant information sheet with the version number and date that was approved by the Ethics Committee;
· has had the opportunity to ask questions about the study and has received satisfactory answers to questions, and any additional details requested;
· understands that they may withdraw from the study without penalty at any time by advising the researchers of this decision;
· understands that this project has been reviewed by and received ethics clearance through the University of Stirling’s Research Ethics Committee;
· understands who will have access to personal data provided, how the data will be stored, and what will happen to the data at the end of the project;
· understands how to raise a concern and make a complaint;
· agrees to participate in this study.

Participants will initial boxes, print and sign their name with the date, and the researchers who secure the consent will also print and sign their name with the date.

6. FINANCIAL AND OTHER REWARDS TO PARTICIPANTS
Participants may be compensated for their time with either course credit (via Psychweb) or money at a University of Stirling approved rate.

7. POTENTIAL RISKS TO PARTICIPANTS/RESEARCHERS/OTHERS: Identify and outline steps taken to minimise risks

7.1.1 Risks to participants
Non-invasive electrical stimulation is considered a safe method for temporarily modulating brain activity when conducted according to established safety guidelines (Antal et al., 2025; Nitsche et al., 2003; Poreisz et al., 2007; Fried et al., 2021;). These techniques have been delivered to tens of thousands of participants worldwide, both healthy volunteers and clinical populations, with no evidence of serious adverse effects (Antal et al., 2025; Brunelin et al., 2012; Dell'Osso et al., 2011; Learmonth et al., 2021; Fried et al., 2021). A participant screening questionnaire should be administered prior to testing, in order to ensure participant safety (see section 7.1.2). 

Common, mild, and temporary side effects of transcranial electrical stimulation include tingling, itching, mild headache, or skin irritation under the electrodes. For galvanic vestibular stimulation, participants may occasionally experience mild dizziness, a sense of imbalance, or slight nausea. Side effects generally resolve shortly after stimulation and do not interfere with daily activities. During each session, participants are asked to report any discomfort. Stimulation can be paused or stopped at the request of the participant. 

Hygiene measures are maintained to reduce infection risk: electrodes and sponges are cleaned and disinfected between participants. The room in which stimulation is conducted should display a list of staff trained in First Aid. It is the responsibility of the researcher to ensure that a First Aid-trained person is available in the building during research sessions, and the SafeZone app can be used to call for assistance if needed.

7.1.2 Participant screening questionnaire
Participants will be given a screening form that will include a series of questions which assess the exclusion criteria. Those criteria are:
· Previous adverse reaction to NIBSA history of migraine
· Susceptibility to seizures or history of epilepsy
· History of brain surgery or head trauma
· Cardiac pacemaker or other implanted electronics in the upper body
· Metals in their head (outside the mouth)
· Recreational drugs intake the last month
· Excessive alcohol intake the last 2 days
· Medication that may lower the seizure threshold1
· Pregnancy or suspected pregnancy
· Serious skin conditions, or broken / acne on the skin under the electrodes
· The dosage should be altered for people using pharmacotherapy (e.g. benzodiazepines, anticonvulsants, antidepressants and others) and/or presenting neuropsychiatric disorders (e.g. major depression, schizophrenia, fibromyalgia, migraine, and others) as the baseline cortical excitability is different in those people. As it is advisable to seek medical advice before any testing when a participant belongs in one of the aforementioned categories, research would normally exclude those individuals from participating (no research requiring medical supervision) following Brunoni et al. (2011).
1 imipramine, amitriptyline, doxepine, nortriptyline, maprotiline, chlorpromazine, clozapine, foscarnet, ganciclovir, ritonavir, amphetamines, cocaine, (MDMA, ecstasy), phencyclidine (PCP, angel’s dust), ketamine, gamma-hydroxybutyrate (GHB), alcohol, theophylline (in accordance with the current safety guidelines used by Poreisz et al. 2007; Rossini et al. 2015)

7.2. Risks to researchers
Again, the main way to avoid risk is to adhere to a regime of hygiene. Hands are washed before and after any contact with a participant.

8. MONITORING AND REPORTING OF ADVERSE OR UNFORSEEN EVENTS
If a participant should become unwell during the test session, the session will be terminated. Such a case would be reported in the division’s Safety Book. First aid help is available through the division’s designated health and safety officers.

9. DISCLAIMER
The following information shall be included in the Participant Information Sheet:
NIBS research at the University of Stirling cannot be used to diagnose medical conditions affecting the brain, or for detecting any abnormalities.

10. DATA PROTECTION ISSUES
Each participant is given a code number, and this, rather than the name, is used to label all data from the study, including any digital or paper records. If it is necessary to retain any personal information (e.g. contact details in the case that participants may be re-tested) the key linking codes to personal details will be kept in a locked filing cabinet.

11. CHANGE HISTORY:
This protocol has been revised by Dr Gemma Learmonth on 7th January 2026.
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