
Gardoki‑Souto et al. Trials          (2024) 25:856  
https://doi.org/10.1186/s13063-024-08708-3

STUDY PROTOCOL Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if 
you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or 
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

Trials

The study protocol of a double‑blind 
randomized controlled trial of EMDR 
and multifocal transcranial current stimulation 
(MtCS) as augmentation strategy in patients 
with fibromyalgia
I. Gardoki‑Souto1, O. Martín de la Torre4, B. Hogg1, D Redolar‑Ripoll4, L. Martínez Sadurní5, M. Fontana‑McNally1, 
J. M. Blanch6, W. Lupo1, V. Pérez2,5,7,8, J. Radua9,10,11, B. L. Amann1,2,5,7,8*, A. Valiente‑Gómez1,2,3,5,7† and 
A. Moreno‑Alcázar1,2,3† 

Abstract 

Background  Fibromyalgia (FM) is a generalized, widespread chronic pain disorder affecting 2.7% of the general 
population. In recent years, different studies have observed a strong association between FM and psychologi-
cal trauma. Therefore, a trauma-focused psychotherapy, such as Eye Movement Desensitization and Reprocessing 
(EMDR), combined with a non-invasive brain stimulation technique, such as multifocal transcranial current stimula-
tion (MtCS), could be an innovative adjunctive treatment option. This double-blind randomized controlled trial (RCT) 
analyzes if EMDR therapy is effective in the reduction of pain symptoms in FM patients, and if its potential is boosted 
with the addition of MtCS.

Methods  Ninety-six patients with FM and a history of traumatic events will be randomly allocated to the treatment 
as usual (TAU) condition, EMDR + active-MtCS condition, or EMDR + sham-MtCS condition. Therapists and patients will 
be kept blind to MtCS conditions, and raters will be kept blind to both EMDR and MtCS. All patients will be evaluated 
at baseline, post-treatment, and follow-up at 6 months after post-treatment. Evaluations will assess the following vari-
ables: sociodemographic data, pain, psychological trauma, sleep disturbance, anxiety and affective symptoms, wellbe-
ing, self-care, emotional regulation, self-esteem, and cognitive functioning.

Discussion  This study will provide evidence of whether EMDR therapy is effective in reducing pain symptoms in FM 
patients, and whether the effect of EMDR can be enhanced by MtCS.

Trial registration number  This trial was registered at ClinicalTrials.gov on 2 August 2019, identifier: NCT04084795.
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Background
Fibromyalgia (FM) is a chronic pain (CP) disorder char-
acterized by generalized and widespread pain, sleep dis-
turbance, fatigue, cognitive dysfunction, and affective 
symptoms. The average prevalence of FM worldwide is 
2.7%, affecting mainly female patients [1]. Although the 
etiology of FM remains unknown, it is currently con-
ceptualized as a disorder involving the sensitization of 
the central nervous system (CNS) and impairments in 
endogenous pain inhibitory mechanisms, with genetic, 
hormonal, and immunological factors playing a role [2]. 
Different risk factors associated with FM onset have been 
highlighted, including the presence of traumatic experi-
ences such as sexual and physical abuse, chronic stress, 
and adverse lifetime events [3–5]. In fact, posttraumatic 
stress disorder (PTSD) is considered an important and 
frequently present comorbidity in patients suffering 
from FM [6, 7], although it is often not given priority as 
a treatment objective. While the mechanism which links 
adverse events to FM development is not fully under-
stood, evidence shows that allodynia and hyperalgesia 
can be stress-induced [8], and psychological trauma is 
thought to lead to dysregulation of the hypothalamic–
pituitary–adrenal (HPA) axis, linked to the aberrant 
cortisol secretion and epigenetic mechanisms [3, 4]. 
Therefore, psychological therapies focused on adaptive 
processing of traumatic experiences may improve both 
somatic and psychological symptoms and could be an 
innovative treatment option for FM.

Eye Movement Desensitization and Reprocessing 
(EMDR) is an integrative psychotherapeutic approach 
developed by Francine Shapiro at the end of the 1980s. 
While there is ongoing debate regarding the evidence 
for EMDR in treating PTSD [9], an individual data par-
ticipant meta-analysis by the same group found no 
significant differences between EMDR and other trauma-
focused interventions, such as trauma-focused cognitive 
behavioral psychotherapy [10]. Moreover, It has been 
recognized by the World Health Organization as a first-
line therapeutic tool for PTSD [11] due to its efficacy in 
reducing clinical symptoms, evidenced in several meta-
analyses in both adults [12–16] and children and adoles-
cents [17, 18]. EMDR has shown its clinical applicability 
in the treatment of other pathologies, such as addictions 
[19], depression [20], anxiety [21], and CP [22]. In this 
last case, to date seven randomized controlled trials 
(RCT) have investigated the efficacy of EMDR in different 
conditions of CP: chronic pain [23], migraine headaches 
[24], chronic back pain [25], pain due to rheumatoid 
arthritis [26], acute pain after abdominal surgery [27], 
and pain due to FM or diffuse chronic pain [28]. These 
studies showed EMDR significantly reduced pain levels 
in comparison with TAU [23, 25–27] and in comparison 

with other treatment options, for example, standard 
pharmacology [24], guided imagery [26], or eclectic ther-
apy [28]. Additionally, some systematic reviews also show 
positive outcomes for EMDR in non-PTSD conditions. 
Scelles and Bulnes [29] reported overall positive out-
comes for EMDR in most cases (addictions, somatoform 
disorders, sexual dysfunction, eating disorders, personal-
ity disorders, mood disorders, pain, neurodegenerative 
disorders, sleep, etc.) and even being successful in usually 
difficult or unproductive cases (e.g., dementia or apha-
sia). Regarding pain specifically, Tesarz et al. [30]’s results 
suggest that EMDR may be a promising treatment line 
for chronic pain conditions with controlled trials demon-
strating significant improvements in pain intensity, dis-
ability, depressive, and anxiety symptoms. However, the 
studies on this topic are few and contain methodological 
biases, such as a lack of active control subjects, variability 
in PTSD and depression diagnoses, and the high associ-
ated comorbidity.

Given the complex etiology of FM, combining psycho-
therapy with other treatment options might increase the 
effectiveness of the treatment and maximize therapeutic 
success. Due to the key role that CNS sensitivity plays in 
FM, pioneering non-invasive brain stimulation (NIBS) 
techniques, such as multifocal transcranial current stim-
ulation (MtCS), are increasingly being investigated, as 
these can modify neural activities related to pain. This 
neurophysiological technique represents a promising 
intervention option, given its capacity to modulate cer-
ebral excitability in a safe, not invasive, and painless man-
ner [31]. The principal mechanism of action of MtCS is a 
subthreshold modulation of neuronal membrane poten-
tials, modifying cortical excitability and activity depend-
ent on the current direction of flow through the target 
neurons [32]. Based on this, MtCS modulates spontane-
ous neuronal activity without generating activity changes 
in resting neuronal networks [33], its effects depending 
on the previous state of physiological basal activity of the 
region of interest [34].

There is increasing evidence which shows that, in addi-
tion to psychotherapeutic and pharmacologic interven-
tions, MtCS is useful in treating FM and CP in terms of 
inducing pain relief and improving quality of life [35–49]. 
Interestingly, MtCS can also increase the therapeutic 
potential of other therapies when used in conjunction 
with them [50]. In this regard, a recent review has shown 
that the combination of MtCS with Cognitive Therapies, 
such as Cognitive Control Therapy (CCT), increases its 
benefits when used for treating depressive disorders [50].

Taking into account the information presented above, 
we hypothesize that the combination of a trauma-focused 
therapy, such as EMDR, combined with MtCS targeted 
in the left dorsolateral prefrontal cortex (lDLPFC) could 
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be a useful therapeutic option [51] for the treatment of 
patients with FM. The main reasons for selecting the 
lDLPFC are as follows: (1) this region is critical in the 
regulation of the limbic system, implicated in emotion, 
which is hyperactivated in traumatized patients [52]; (2) 
it has been seen to be relatively hypoactivated in patients 
with depression [52–54], anxiety disorders [53, 54] and 
PTSD [55]; (3) there is a proved efficacy of lDLPFC MtCS 
in the treatment of resistant and non-resistant depression 
[50, 55], which suggests that FM patients will also ben-
efit due to their comorbidities; (4) the lDLPFC also plays 
a central role in executive functions [56], and MtCS has 
the potential to improve cognitive functions associated 
with cortical plasticity, such as therapy-related learning 
processing [57].

Although in two studies it was found that the appli-
cation of MtCS on the lDLPFC was generally less effec-
tive in reducing pain in FM patients compared to the 
application of stimulation on the primary motor cortex 
[43, 49], other studies were able to demonstrate a short-
term efficacy in terms of pain and life quality [38], pain 
and fatigue [41], and pain and improvement in executive 
attention and orientation [37]. In all the studies men-
tioned, the stimulation applied over lDLPFC was anodal.

Regarding the mechanisms underlying the effects of 
DLPFC/tDCS, while no studies have specifically explored 
them, it is plausible that the cognitive and affective effects 
of DLPFC stimulation could be induced through the con-
nections with the limbic system (fronto-limbic network) 
[58]; while the effects on pain relief could be due to con-
nectivity with the Diffuse Noxious Inhibitory Controls 
(DNIC) pathways that are involved in the inhibitory 
modulation of nociceptive input [59, 60].

Recently, multifocal transcranial current stimulation 
(MtCS) devices have been used to achieve more focal 
stimulation of specific cortical targets, because they use 
smaller electrodes compared to MtCS devices. Differ-
ent methods have been designed to optimize the con-
figuration of MtCS montage for stimulation of brain 
networks, represented by spatially extended cortical 
targets [61]. In this sense, MtCS could be more effective 
in modifying the functioning of the networks that are 
altered in patients with FM [58–60]. Previous studies 

with MtCS in FM have focused on the DLPFC; how-
ever, the effects of modulating the activity of this area 
with MtCS have not yet been explored.

Methods/design
Aims
The main objective of the study is to analyze whether 
EMDR therapy is effective in the reduction of pain 
symptoms in FM patients, and if its potential is boosted 
with the addition of MtCS. As secondary objectives, 
the study will analyze whether EMDR therapy is effec-
tive in reducing psychological trauma symptoms and 
comorbid symptoms of anxiety and depression, and in 
improving sleep quality and patient wellbeing, and if 
these effects are boosted by the addition of MtCS.

Study design
Within a double-blind randomized controlled design, 
patients will be randomized to (1) Waitlist Condi-
tion, 92) EMDR + active-MtCS (20 sessions), or (3) 
EMDR + sham-MtCS (20 sessions). All subjects will 
continue to receive their treatment as usual (TAU), 
regardless of the group to which they have been 
assigned during the study. If a participant does not 
attend 3 sessions consecutively, she will be withdrawn 
from the study. In this case, no follow-up will be carried 
out, all gathered data will be kept and used for perti-
nent analyses unless the patient rescinds their consent. 
If this is the case, all data will be erased. Psychothera-
pists and patients will be kept blind for MtCS treatment 
conditions until the end of the trial, and raters will be 
kept blind to both EMDR and MtCS conditions. It is 
not possible for patients to be blind to the EMDR con-
dition due to its use of bilateral stimulation. The experi-
mental condition assigned to the participants will only 
be revealed if the patient abandons the study. Other-
wise, the blind condition will be maintained until the 
end of the study. All patients will be clinically evaluated 
at baseline, at post treatment and at 6 months from 
post treatment as follow-up.

(See figure on next page.)
Fig. 1  SPIRIT checklist—Flow diagram: Schedule of enrollment, interventions and assessments. t1 = Baseline evaluation; 0 = randomization process; 
t2 = Post-treatment evaluation; t3 = Follow-up evaluation; t4 = Waitlist group participants receive treatment; VAS pain = Visual Analog Scale for pain; 
PCS = Pain Catastrophizing Scale; FIQ-R = Fibromyalgia Impact Questionnaire; BFI = Brief Fatigue Inventory; CTQ = Childhood Trauma Questionnaire; 
EGEP-5 = Evaluación General del Estrés Postraumático; TTE = Timeline of traumatic experiences; PCL-5 = Posttraumatic Stress Disorder Checklist, 
ITQ = The International Trauma Questionnaire; SUD = Subjective Units of Distress; CDS = Cambridge Depersonalization Scale; SDQ-20 = Somatoform 
Dissociation Questionnaire, MINI = MINI International Neuropsychiatric Scale; HADS = Hospital Anxiety and Depression Scale; AIS = Athens Insomnia 
Scale; SWLS = Satisfaction With Life Scale; ERSQ = Emotion Regulation Skills Questionnaire; RSE = Rosenberg Self-Esteem Scale; SCIP = Screen 
for cognitive impairment in psychiatry
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Fig. 1  (See legend on previous page.)
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Figure  1 shows a flow chart of the progress of the 
study.

Research setting
This multicenter collaborative project will involve the 
participation of the Centre Fòrum Research Unit of the 
Hospital del Mar as the entity responsible for coordi-
nating the study and carrying out the evaluations, the 
Rheumatology Department of Parc de Salut Mar for 
patient diagnosis and referral to the study, the Insti-
tut d’investigacions Biomèdiques August Pi i Sunyer 
(IDIBAPS) for randomization and data base manage-
ment, and the Cognitive Neuro-Lab of Open Univer-
sity of Catalonia (UOC) for MtCS. External accredited 
EMDR psychotherapists, who have extensive experi-
ence and have received specific training for this study, 
will carry out the therapy, with supervision from the 
Centre Fòrum Research Unit (Barcelona, Spain). The 
study has been approved by the Ethics Committee of 
the IMIM, Parc de Salut Mar (2019/8772/I). All partici-
pants will sign the informed consent prior to enrollment 
in the baseline visit. Since this study involves a low-risk 
intervention, a Data Monitoring Committee will not be 
considered. However, AV (PI) and BA (co-PI) will be in 
charge of assessing the progress of the trial, data safety 
and, if needed, may access unblinded study information 
during the duration of the study in order to provide rec-
ommendations regarding study modification. Any devia-
tion from the initial protocol will be communicated to 
the Ethics Committee through an official statement as 
well as to the Clinical Trials register.

Participants
The patient sample will consist of 96 females who have 
been diagnosed by the Rheumatology Department of 
the Hospital del Mar, Barcelona, Spain, through a clini-
cal interview aligned with the 2016 American College of 
Rheumatology criteria for FM. According to the CDC 
[62], FM is twice as likely to happen to women than men. 
However, in a population-based cross-sectional study by 
Font Gayà et  al. [63] evaluating the prevalence of fibro-
myalgia and associated factors in Spain, the distribution 
by sex prevalence was 4.49% in women (95% CI, 3.76–
5.35); significantly higher than the 0.29% in men (95% CI, 
0.14–0.60). Our own cross-sectional study about trauma 
prevalence in FM was offered to both sexes, but only 
female patients were finally referred and included [64]. 
As the distribution in the study’s country is so skewed 
towards the female population, we decided to include 
female patients only. Patients with this diagnosis will be 
referred from the Rheumatology Department, Anxiety 
Disorders Unit, Adult Mental Health Centers, and other 
departments of the Hospital del Mar. When a participant 

meets the study criteria, she will be informed about the 
study and asked whether she would like to participate. 
Once she accepts, the raters will contact her to sched-
ule the baseline visit and then she will be randomized to 
one of the groups. Inclusion criteria will be as follows: (1) 
aged between 18 and 70 years, (2) mean pain score of at 
least 4 on the visual analog scale for pain (VAS pain ≥ 4) 
in the two weeks preceding the clinical trial, (3) presence 
of one or more traumatic events causing current trauma-
related symptoms (detection of at least one traumatic 
event using the EGEP-5 initial list of traumatic events), 
(4) current clinical symptoms of depression and/or anxi-
ety (Hospital Anxiety and Depression Scale ≥ 8), (5) sta-
ble medication regime over the previous 2 weeks, and 
(6) met internationally-established MtCS safety criteria 
[65]. Exclusion criteria will be as follows: (1) comorbid 
autoimmune or chronic inflammatory disease, (2) neuro-
logical or serious medical diseases, (3) bipolar disorder, 
schizoaffective disorder, or schizophrenia, (4) suicidal 
ideation, (5) previous EMDR therapy, (6) substance 
abuse/dependency within 1 month prior to participation 
(except for nicotine abuse/dependency), (7) pending FM-
related litigation or disability, (8) metallic implants in the 
head, or (9) pregnancy.

Randomization
The main analysis will be the comparison between 
patients assigned to EMDR vs those not assigned to 
EMDR. The secondary analysis, only amongst patients 
assigned to EMDR, will be the comparison between 
patients assigned to active-MtCS vs patients assigned to 
sham-MtCS. Therefore, the individuals will not randomly 
be assigned to one of the three arms. Instead, the patients 
meeting the inclusion criteria will be randomized twice: 
first to EMDR vs non-EMDR, and then those in the 
EMDR group to active-MtCS or sham-MtCS. For the 
sake of brevity, only the randomization to EMDR vs non-
EMDR is described here, because the randomization to 
active-MtCS vs. sham-MtCS is identical. The variables 
used for the randomization will be age, educational level, 
and pain intensity score. The first two patients will be 
randomly allocated to EMDR with p = 2/3. For each sub-
sequent patient, the following biased coin algorithm will 
be applied: if a group includes at least two more patients 
than it would have to have to maintain the ratio 2 EMDR 
/ 1 control, the patient will be randomly assigned to the 
other group with p = 0.6. Otherwise, there will be a sim-
ulation of the new patient as it was allocated to EMDR 
and calculate the between-group standardized differ-
ence in pain intensity variable, then simulate that the new 
patient is allocated to non-EMDR and recalculate the dif-
ference, and finally randomly allocate the patient to the 
group associated to the smallest difference with p = 0.6. 
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This strategy decreases prognostic imbalances between 
groups because it decreases differences in potential co-
founders, yet still includes randomization.

Once the randomization group has been obtained, the 
principal investigator (PI) of the study will inform the 
participants accordingly. If the participants have been 
assigned to the EMDR group, the coordinator will also 
contact the therapist responsible of the treatment.

Interventions
Eye Movement Desensitization and Reprocessing (EMDR)
EMDR therapy will consist of a maximum of 20 individ-
ual 60-min sessions of psychotherapy, principally using 
the EMDR protocol for FM [66]. This protocol begins 
by gathering information about all aspects of the patient 
related to FM (phase 1) and helps create a hierarchy of 
the targets that are going to be processed during the ses-
sions (phase 2). The following phases (3 to 8) follow the 
same steps as the EMDR Standard protocol [67]. The 
protocol is briefly described below:

(1)	 Patient history: The therapist collects information 
about the patient’s biography in relation to the fol-
lowing aspects: history of FM, psychological trauma 
history, pain as a trauma, and pain triggers. These 
memories will be therapeutic targets in the fol-
lowing sessions. Treatment aims will be agreed 
between the patient and therapist.

(2)	 Preparation: The patient will receive an explanation 
of the EMDR approach and how the therapy func-
tions. The therapist will get to know the patient’s 
personal resources and check the patient’s prefer-
ences with regard to bilateral stimulation. If eye 
movements are not well tolerated, tapping or audi-
tory tones will be used. Positive resources for emo-
tional regulation and self-care will be installed.

(3)	 Assessment: The therapist will help the patient 
focus on a traumatic event selected from the first 
phase. The patient will select the image that repre-
sents the most traumatic part of the event and the 
positive and negative cognitions associated with the 
memory, as well as the validity given to these cog-
nitions using the Validity of the Cognition Scale 
(VoC; ranging from 1 signifying “completely false” 
to 7 signifying “completely true”). Emotions, sensa-
tions in the body, and the level of distress generated 
by the memory will also be registered by using the 
Subjective Units of Disturbance scale (SUD; rang-
ing from 0 indicating “neutral or no distress” to 10 
indicating “maximum distress”).

(4)	 Memory desensitization: The patient will focus on 
the traumatic image and will associate it with the 

negative cognition, emotions, and bodily sensations 
reported in the previous phase. At the same time, 
the therapist will apply bilateral stimulation and the 
patient will observe any changes. After every set the 
patient will inform the therapist about every change 
that has occurred. The role of the therapist will be 
to guide and accompany the patient during the pro-
cessing until the SUD reaches 0.

(5)	 Installing the positive cognition: The patient now 
focuses on the original memory and is asked to 
associate it with the positive cognition identified 
in the third phase. Bilateral stimulation will also be 
used to install the cognition.

(6)	 Body scan: When the fifth phase is done, the patient 
will be asked to keep the memory and positive cog-
nition in mind, and to scan their body for any sen-
sations. If there is any negative sensation, bilateral 
stimulation will be applied until the sensation dis-
appears. If there are only positive sensations, these 
will be installed through sets of bilateral stimula-
tion.

(7)	 Closure: When the session finishes, the therapist 
will explain that in the following days new material 
(such as new associations or memories) can arise, 
in which case the patient should register it for the 
following session.

(8)	 Reevaluation: In the next session the therapist will 
assess the state of the distress caused by the mem-
ory processed during the last session. If the mem-
ory has been correctly processed and no longer 
causes distress, the therapist will then proceed to 
treat other memories following the same protocol.

When a patient appears to suffer intense pain during 
the regular EMDR session, and the pain is threatening 
the patient’s processing, the CP protocol will be used. 
Here, the target chosen is the current pain referred to 
by the patient. The main differences between the FM 
and the Pain protocols are the following: in phase 3, the 
patient must describe the pain felt and draw a represen-
tation of it, as well as assigning it personal characteris-
tics; after phase 6, when improvements in levels of pain 
occur, the patient alongside the therapist will build a 
positive resource in order to reinforce the positive pro-
gress. It will then be followed by phases 7 and 8 of the 
standard protocol mentioned. Below is a brief descrip-
tion of the CP protocol:

(1)	 Check that the patient’s pain is at a tolerable level by 
asking the patient to make a subjective assessment 
of their pain, evaluating their attitude to it, and 
ensuring that their pain is sufficiently controlled.
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(2)	 The medical diagnosis and the patient’s attitude 
towards it, including degree of acceptance, are 
reviewed.

(3)	 The targets for EMDR reprocessing, and the treat-
ment objectives (for example, pain relief or greater 
control over pain), are identified and put in order 
of priority and used to draw up a treatment plan. 
As pain is in many cases related, either directly or 
indirectly, to a traumatic or stressful event, these 
are treated first using the standard EMDR protocol 
explained above.

(4)	 Next, each pain point is treated separately with the 
goal of helping the patient to relax and to notice 
changes in pain sensations. Bilateral stimulation 
is applied while the patient focuses on either cur-
rent pain or a memory of pain. After each set, the 
patient explains their pain experience, and whether 
changes have occurred in the severity of the pain, 
its type, or where it is felt. The sets of bilateral stim-
ulation are continued until the patient notices a 
positive change.

(5)	 Finally, the patient is assisted in developing psycho-
logical pain-management resources, achieved by 
the cognitive integration of the positive changes in 
pain sensations. First the positive change is linked 
to an image, and this is reinforced through sets of 
bilateral stimulation. The patient then chooses a 
word to associate with the positive change, and this 
is reinforced through further sets of bilateral stimu-
lation. The patient can then bring to mind the posi-
tive image and associated word and self-apply bilat-
eral stimulation when they feel pain in the future, 
thus giving the patient pain management resources.

It is important to mention that this psychological inter-
vention does not usually cause any risk to the health of 

the participants. However, due to remembering and 
reprocessing past traumatic experiences, it is possible 
that emotional discomfort will be felt during the evalua-
tion and the therapeutic sessions. This discomfort usually 
disappears before the end of a session or, in exceptional 
cases, can also continue in the following day. If the dis-
comfort continues, a new session with the patient should 
be immediately scheduled to assist her.

Would adverse effects other than those related to emo-
tional discomfort from the therapeutic sessions occur, 
these shall be reported to the PI of the project. Addition-
ally, if it is likely considered that EMDR was the cause, 
they will also be reported to the Ethics Committee 
department and relevant regulatory bodies, as required, 
indicating expectedness, seriousness, severity, and cau-
sality. However, as no problems that are detrimental to 
the participant are anticipated, no interim analyses or 
formal stopping rules have been planned.

Throughout the duration of the study, no participant 
may receive trauma-focused therapy sessions in parallel.

Multifocal transcranial current stimulation (MtCS)
Multifocal transcranial current stimulation (MtCS) mon-
tage (F3 anodal; Fp1, F7, Fc5, AF3, Fc1, Fz return) will 
be used with the anode over the lDLPFC. This montage, 
guided by StarStim® computational modeling data (see 
Fig. 2), was planned with the intention of enhancing the 
activity of the lDLFPC. Active stimulation will consist of 2 
mA MtCS for 20 min applied immediately before EMDR 
sessions. The same protocol and montage will be used for 
sham stimulation, but the protocol will be implemented 
by ramping down (slowly) the current immediately after 
the ramp up period, and by ramping up (slowly) the 
current right before the final ramp down portion of the 
session. This way, the subject will feel the ramp up and 
ramp down events, but will not receive a significant dose 

Fig. 2  Multifocal transcranial Current Stimulation (MtCS) montage
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of stimulation. Thus, the patient will believe she is being 
stimulated normally, but there should not be any real 
effects, in order to control for placebo effects of the MtCS 
treatment. The device used will be the StarStim®, which 
is a wireless hybrid EEG/tCS 8-channel neurostimulator 
system. StarStim® is currently classified as an investiga-
tional device under US federal law.

In the case of patients who have been prescribed medi-
cation with effects on the nervous system, such as antide-
pressants, anxiolytic drugs, anticonvulsants, or atypical 
antipsychotics, an individualized follow-up of the clinical 
outcomes will be carried out to ensure that there is no 
interaction with the brain stimulation [31]. Although the 
application of MtCS is painless, in the event that a partic-
ipant, due to her medical condition, feels marked pain or 
very significant discomfort due to the application of the 
stimulation and asks to stop the stimulation, this decision 
will be respected and the participant will receive EMDR 
treatment only. Again, if other different adverse effects 
than those mentioned above occur, they will be reported 
to the PI, and, in the event they are considered to be 
related to MtCS, also to the Ethics Committee depart-
ment and relevant regulatory bodies as required, indicat-
ing the expectedness, seriousness, severity, and causality 
of the adverse effect. However, as has been mentioned 
previously, no problems that are detrimental to the par-
ticipant are anticipated, meaning no interim analyses or 
formal stopping rules have been planned.

During the time of the study, no participant may 
receive MtCS sessions in parallel.

Waitlist condition
The patients allocated to this condition will follow their 
usual treatment without receiving any other additional 
therapy. Treatment as usual consists of regular visits with 
the rheumatologist, psychiatrist, and general practition-
ers, who are responsible for prescribing and monitor-
ing the pharmacological treatment, principally in form 
of analgesics such as non-steroidal anti-inflammatory 
drugs, opioids, paracetamol, and/or gabapentin, but also 
antidepressant drugs and anxiolytics/hypnotics. Health 
psychoeducation by the nursing service and therapeu-
tic physical exercise are also included in the waitlist 
condition.

Outcomes
Demographic and clinical variables will be collected 
through a clinical interview using the medical history 
of the patients and a specific Case Report Form (CRF) 
designed for the study which will include age, educa-
tional level, personal and family history, drug use, current 
pharmacological treatment, and previous psychologi-
cal treatment. We will also use the MINI International 

Neuropsychiatric Interview [68], Spanish validation [69] 
to explore the principal psychiatric disorders from Axis I 
of DSM-IV and CIE-10.

Pain intensity will be assessed using the following 
scales:

1.	 Visual analogue scale for pain (VAS pain) [70]: The 
VAS pain consists of a straight horizontal line, usu-
ally 10 cm long, anchored between 2 verbal descrip-
tors: “No pain” on the left side and “Unbearable pain” 
on the right. Scores are interpreted as follows: no 
pain (0–2), mild pain [2–4], moderate pain [4–6], 
severe pain [6–8], and maximum pain [8–10]. This 
measure assesses the intensity of the perceived pain 
over the last 2 weeks.

2.	 The Revised Fibromyalgia Impact Questionnaire 
(FIQ-R) [71], Spanish validation [72]. The FIQ-R is a 
9-item self-administered scale for measuring physi-
cal impairment due to FM over the last week. Higher 
scores indicate greater impact in functioning.

3.	 The Pain Catastrophizing Scale (PCS) [73], Spanish 
validation [74]. The PCS is a self-report questionnaire 
designed to assess catastrophic thinking related to 
pain experiences. It consists of 13 items that evaluate 
the extent to which individuals magnify, ruminate, 
and feel helpless about their pain. This scale helps 
clinicians and researchers understand how individu-
als interpret and respond to pain, which can inform 
treatment approaches for pain management.

4.	 The Brief Fatigue Inventory (BFI) [75], Spanish vali-
dation [76]. The BFI is a simple and quick self-report 
questionnaire used to assess the severity and impact 
of fatigue on individuals. It consists of nine items 
that measure the intensity of fatigue experienced in 
the past 24 h, as well as its interference with various 
aspects of daily life, such as mood, walking ability, 
work, relationships, and enjoyment of life.

Psychological trauma and trauma-related symptoms 
will be evaluated using the following scales:

(1)	 Global Evaluation of Posttraumatic Stress (EGEP-
5) [77]. The EGEP-5 is a 55-item clinician-applied 
scale to determine current PTSD diagnosis, based 
on DSM-V criteria. There are three different sec-
tions: presence of traumatic events, symptoms, and 
functioning. The scale can determine a diagnosis of 
PTSD, specifying the presence of dissociative symp-
toms (depersonalization and derealization) and 
delayed expression.

(2)	 The International Trauma Questionnaire (ITQ) 
[78], Spanish validation [79]. This questionnaire is 
a comprehensive assessment tool used to evaluate 
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and diagnose complex post-traumatic stress disor-
der (C-PTSD) and other trauma-related disorders, 
in terms of ICD-11 classification for mental dis-
orders. It consists of 12 items that assess the pres-
ence and severity of PTSD symptoms, as well as 
disturbances in self-organization associated with 
C-PTSD. The ITQ is designed to provide a stand-
ardized measure for clinicians and researchers to 
assess trauma-related symptoms across different 
cultural and linguistic contexts.

(3)	 Posttraumatic Stress Disorder Checklist (PCL-5) 
[80] Spanish validation [81]. This scale assesses 
DSM-5 PTSD symptoms using a 20-item question-
naire. Scores range from 0 to 80, with higher scores 
indicating greater severity. A cut-off score of 33 is 
used for diagnosis. The PCL-5 demonstrates high 
reliability (α = 0.94) and validity, making it a robust 
tool for PTSD screening, diagnosis, and symptom 
monitoring.

(4)	 The Childhood Trauma Questionnaire (CTQ) [82], 
Spanish validation [83]. The CTQ is a self-applied 
scale which includes a 28-item test that measure 5 
types of childhood maltreatment: emotional, physi-
cal and sexual abuse, and emotional or physical 
neglect. A 5-point Likert scale (from 1 to 5) is used 
for the responses which range from “never true” to 
“very often true”. The final scores provide a sever-
ity score for each subscale from “none to minimal,” 
“low to moderate,” “moderate to severe,” and “severe 
to extreme”.

(5)	 The Cambridge Depersonalization Scale (CDS) [84] 
Spanish validation [85]. The CDS is a self-report 
questionnaire designed to assess the severity of 
depersonalization symptoms. It consists of 29 items 
that evaluate various aspects of depersonalization, 
including feelings of detachment from oneself, 
altered perceptions of time and space, and experi-
ences of unreality. The CDS is used in clinical and 
research settings to measure the frequency and 
intensity of depersonalization symptoms in indi-
viduals with various psychiatric conditions, such as 
depersonalization disorder and dissociative disor-
ders.

(6)	 Somatoform Dissociation Questionnaire 20 (SDQ-
20) [86], Spanish validation [87]. The SDQ-20 is a 
20-item self-report questionnaire measuring soma-
toform dissociation. Items refer to somatic symp-
toms and then ask if there is a known cause for 
them. The items are answered on a 5-point Likert 
scale and the symptoms with no known cause are 
summed to achieve the total score.

(7)	 Timeline of traumatic experiences: This tool was 
developed specifically for this study and consists 

of a table that qualitatively compiles different trau-
matic events that the person may have suffered 
both in childhood and in adulthood. The table is 
segmented into 5-year intervals ranging from 0–5 
years old to 65–70 years old. Within each segment, 
participants are asked: “Do you recall experiencing 
any traumatic or stressful events during this age 
interval?”.

(8)	 Subjective unit of distress (SUD) [88] this scale, 
ranging from 0 (no distress) to 10 (maximum dis-
tress), evaluates the level of subjective perturbation 
a person experiences when they bring to mind the 
traumatic event chosen in the EGEP-5 scale.

Anxiety and depression will be assessed using the fol-
lowing scale:

(1)	Hospital Anxiety and Depression Scale (HADS) 
[89], Spanish validation [90]. The HAD was created 
for detecting the presence of anxious and depressive 
disorders. It contains 14 items, 7 for each of the sub-
scales (anxiety and depression), which can be rated 
from 0 to 3. A punctuation higher or equal to 11 indi-
cates presence of affective disorder.

Quality of sleep will be assessed using the following 
scale:

(1)	Athens Insomnia Scale (AIS) [91], Spanish validation 
[92]. The AIS is a self-administered scale based on 
the ICD-10 criteria for insomnia. It measures sleep 
difficulties suffered over the previous three nights. 
It consists of 8 items evaluating sleep induction, 
awakenings during the night, final awakening, total 
sleep duration, sleep quality, well-being, functioning 
capacity, and sleepiness during the day. It is scored 
from 0 to 24 and higher scores mean greater difficul-
ties.

Wellbeing will be assessed using the following scale:

(1)	Satisfaction With Life Scale (SWLS) [93], Spanish 
validation [94]. The SWLS is a 5-item self-adminis-
tered scale measuring global cognitive judgment of 
satisfaction with one’s life. The items can be rated 
from 1 to 5, and lower scores indicate lower satisfac-
tion.

Self-care will be assessed using the following scale:

(1)	González self-care scale [95]. The Self-Care Scale is 
a questionnaire that assesses how we treat ourselves. 
This Scale consists of 31 items grouped into six dif-
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ferent components, addressing various aspects of 
self-care: (1) Self-Destruction: Refers to behaviors 
that harm us in some way; (2) Lack of Tolerance for 
Positive Affect: Refers to difficulty in receiving affec-
tionate comments or behaviors from others; (3) Prob-
lems in Allowing Help: Refers to difficulty in allowing 
other people to help us; (4) Resentment for Non-Rec-
iprocity: Refers to the anger felt because our needs or 
emotions have not been attended to or reciprocated; 
(5) Lack of Positive Activities: Refers to the absence 
of activities that make us feel good or are healthy for 
us; (6) Neglecting One’s Own Needs: Refers to the 
difficulty in identifying and satisfying our own needs. 
A total score above three on each factor is indicative 
of dysfunctionality.

Emotional regulation will be assessed using the follow-
ing scale:

(1)	The Emotion-Regulation Skills Questionnaire 
(ERSQ) [96], Spanish validation [97]. This question-
naire is a self-report measure designed to assess an 
individual’s ability to regulate their emotions effec-
tively. It consists of items that evaluate various 
emotion-regulation strategies, including cognitive 
reappraisal, acceptance, problem-solving, and sup-
pression. The ERSQ provides insight into an indi-
vidual’s skill level in managing their emotions, which 
can be useful in clinical settings for developing tar-
geted interventions or in research settings for study-
ing emotion regulation across different populations.

Self-esteem will be assessed using the following scale:

(1)	The Rosenberg Self-Esteem Scale (RSE) [98], Span-
ish validation [99]. The RSE consists of ten items that 
assess an individual’s overall feelings of self-worth 
and self-acceptance. The scale covers both posi-
tive and negative aspects of self-esteem, with higher 
scores indicating greater levels of self-esteem. The 

RSE is frequently utilized in research and clinical 
settings to evaluate self-esteem levels across various 
populations and to assess the impact of interventions 
aimed at improving self-esteem.

Cognitive functioning will be assessed using the follow-
ing scale:

(1)	The Screen for Cognitive Impairment in Psychia-
try (SCIP) [100], Spanish validation [101]. The SCIP 
is a screening tool used to assess cognitive function 
in psychiatric patients. It consists of a series of brief 
cognitive tests designed to evaluate various cogni-
tive domains, including memory, attention, executive 
function, and language. The SCIP is used by men-
tal health professionals to quickly identify cognitive 
deficits in patients with psychiatric disorders, which 
can help inform treatment planning and intervention 
strategies.

All patients will be clinically evaluated at baseline/
enrollment (t1), post treatment (t2), and follow-up evalu-
ation at 6 months from post-treatment (t3) (see Tables 1, 
2, and 3). Personal participant data will be numeri-
cally coded and kept in a database in the Centre Forum 
Research Unit, who will be responsible for data mainte-
nance and safety. Only the researchers involved in this 
trial will have access to this data. The database will con-
tain the information of both the participants who finish 
the study as well as those who drop out, along with the 
corresponding causes for not completing the study. The 
Centre Forum Research Unit will be responsible for cre-
ating and maintaining the database.

Sample size calculation
The main tests of the study will consist of assessing 
whether patients assigned to EMDR show different lev-
els in the pain intensity variable using a standard formula 
for two-tailed t-tests. The total sample size required to 
detect large to very large effect size differences (Cohen’s 

Table 1  Measurements to evaluate pain and FM impact

VAS pain Visual analogue scale for pain, PCS Pain Catastrophizing Scale, BFI The Brief Fatigue Inventory, FIQ-R The Revised Fibromyalgia Impact Questionnaire

Domain Measure Method of aggregation Metric Time point

t1 baseline t2 post-
treatment 6 
months

t3 
follow-up 
12 months

Pain intensity VAS pain Mean value of continuous variable Change from baseline x x x

Pain disability PCS Mean value of continuous variable Change from baseline x x x

Fatigue disability BFI Mean value of continuous variable Change from baseline x x x

FM impact FIQ-R Mean value of continuous variable Change from baseline x x x
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d ≥ 1) between three groups with a significance level of 
0.05 and statistical power of 80% is 28. Assuming 15% 
dropouts, we will aim to randomize 96 patients, meaning 
32 per group.

Data analysis
The distribution of the sociodemographic and clinical 
variables between groups at baseline will be summarized 
by descriptive statistics. We will use t-tests to compare 
pain levels at post-treatment and follow up between 
groups (Waitlist vs EMDR; active-MtCS vs sham-MtCS). 
In order to avoid regression toward the mean and con-
fusion effects, baseline levels of pain will be added as 

covariates, as well as age, depression and anxiety severity 
and number of years of education. Due to the sample size 
no further analysis is expected. The statistical software 
used for the analysis will be R. For the principal statistical 
analysis an intention to treat (ITT) analysis will be used, 
and multiple imputation for losses at follow-up. The 
dataset analyses during the current study will be available 
from the corresponding author on reasonable request.

Discussion
This scientific paper presents the first protocol of a dou-
ble-blind RCT to investigate whether EMDR is effec-
tive in the treatment of FM and its comorbid symptoms, 

Table 2  Measurements to evaluate psychological trauma symptoms

CTQ Childhood Trauma Questionnaire, TTE Timeline of Traumatic Experiences, PTSD Post-traumatic Stress Disorder, EGEP-5 Evaluación General del Estrés 
Postraumático, ITQ The International Trauma Questionnaire, PCL-5 Posttraumatic Stress Disorder Checklist, SUD Subjective Units of Distress, CDS The Cambridge 
Depersonalization Scale, SDQ-20 Somatoform Dissociation Questionnaire

Domain Measure Method of aggregation Metric Time point

t1 baseline t2 Post-
treatment 6 
months

t3 
follow-up 
12 months

Childhood trauma CTQ Mean value of continuous variable Baseline descriptive variable x

TTE Descriptive analysis (%) Baseline descriptive variable x

PTSD EGEP-5 Categorical variable, % of cases Change from baseline x x x

Complex PTSD ITQ Categorical variable, % of cases Change from baseline x x x

PTSD symptoms PCL-5 Mean value of continuous variable Change from baseline x x x

Distress associated to event SUD Mean value of continuous variable Change from baseline x x x

Dissociation CDS Mean value of continuous variable Change from baseline x x x

SDQ-20 Mean value of continuous variable Change from baseline x x x

Table 3  Measurements to evaluate clinical symptoms, insomnia and quality of life, self-care, emotional regulation, self-esteem and 
cognitive functioning

MINI MINI International Neuropsychiatric Scale, HADS-A Hospital Anxiety and Depression Scale-Anxiety, HADS-D Hospital Anxiety and Depression Scale-Depression, 
AIS Athens Insomnia Scale, SWLS Satisfaction With Life Scale, ERSQ The Emotion-Regulation Skills Questionnaire, RSE The Rosenberg Self-Esteem Scale, SCIP The Screen 
for Cognitive Impairment in Psychiatry

Domain Measure Method of aggregation Metric Time point

t1 baseline t2 Post-
treatment 6 
months

t3 
follow-up 
12 months

Comorbidity MINI Value at a time x

Anxiety HADS-A Mean value of continuous variable Change from baseline x x x

Depression HADS-D Mean value of continuous variable Change from baseline x x x

Insomnia AIS Mean value of continuous variable Change from baseline x x x

Quality of life SWLS Mean value of continuous variable Change from baseline x x x

Self-care González 
Self-care 
scale

Mean value of continuous variable Change from baseline x x x

Emotional Regulation ERSQ Mean value of continuous variable Change from baseline x x x

Self-esteem RSE Mean value of continuous variable Change from baseline x x x

Cognitive functioning SCIP Mean value of continuous variable Change from baseline x x x
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and if its potential is boosted with the addition of MtCS. 
Patients with FM can be a great clinical challenge for 
healthcare professionals, due to their high comorbidities 
and unexplained symptoms [102, 103]. The etiology of 
FM is poorly understood [104], consequently leading to 
an erroneous interpretation of the disorder and its mani-
festations, resulting in a pattern of excessive and non-
beneficial therapy [105]. Patients usually feel frustrated 
about their treatment options [106] and dissatisfied with 
the support received: 38% of FM patients in Spain state 
that the public health system is the entity which gives 
them the least support, despite 72% of the FM patients 
only visiting doctors within this system. This lack of sat-
isfaction with current diagnostic and treatment options 
could explain why 87% of FM patients prioritize scientific 
research as the means to a painless future [107]. It is the 
duty of researchers and clinicians to study precipitators 
and susceptible populations to build beneficial therapy 
protocols [4], and thus it is imperative to recognize the 
evidence showing the importance of the psychological 
trauma as a trigger in the development, maintenance, and 
chronification of FM, and provide suitable therapeutic 
options to address this.

This protocol is innovative in combining the EMDR 
approach for treating psychological trauma and reduc-
ing pain levels with MtCS. This approach should also 
help treat comorbidity, which, according to the results of 
recently published works, may also improve FM symp-
toms [105, 108–110]. The stress-related antecedents of 
FM include early-life traumas, PTSD, depression, anxi-
ety, and major life stress [111]. Therefore, since traumatic 
events can predispose individuals to FM, mood, and anx-
iety disorders and influence mental and physical health 
[107, 110], the interventions appearing in this protocol 
seem beneficial.

Although there are several studies showing high 
comorbidity between FM and PTSD [4], very few stud-
ies have been carried out testing interventions targeting 
trauma-related comorbidity, and those which exist are 
of low quality [4], due to factors such as a lack of con-
trol subjects, variability in PTSD and depression diagno-
ses, and the high associated comorbidity [6]. Thus, this 
study will be a useful addition to the extant literature, and 
it will shed light on the possibility of developing a larger 
RCT using a new psychotherapeutic approach for the 
treatment of FM.

Limitations
Some limitations of our trial have been taken into 
account. Firstly, the lack of control regarding drug treat-
ment is a potential source of bias. To partly overcome 
this limitation, the current medication regimen should 
not be changed, as far as possible once patients have 

been included in the study. Secondly, this study only 
includes females. Further studies would be needed to see 
if the findings of this study can be replicated in the much 
lower proportion of male FM patients. Thirdly, this is an 
exploratory and pragmatic trial with a relatively moder-
ate size, meaning findings will later need to be replicated 
in a larger sample. Finally, another possible limitation 
could be the scalability of the MtCS treatment.

Trial status
In September 25th, 2019, we initiated a pilot study with 
the objective of enlisting 45 participants to be randomly 
assigned to one of three groups: (1) EMDR + tDCS active 
(n = 15), (2) EMDR + tDCS sham (n = 15), or (3) TAU 
(n = 15). Unfortunately, the onset of the COVID-19 pan-
demic led to the suspension of the trial, as the interven-
tion could not be administered remotely. Subsequently, 
AVG and BA secured funding for a randomized con-
trolled trial (RCT) which allowed the previous pilot study 
to expanded to a full study, increasing the cohort to 96 
patients. Additionally, author MFM was added as her 
involvement in this manuscript has been significant due 
to her current and future dedication to the project, which 
will be the main paper of her PhD. As for the change in 
outcomes (self-care, emotional regulation, self-esteem, 
and cognitive functioning), while reflecting on the popu-
lation this study is targeting and other potential troubles 
they encounter, MFM and AMA hypothesized that the 
intervention should help in alleviating patient’s troubles 
in these areas. Therefore, evaluating these new outcomes 
is relevant in order to identify if EMDR therapy + MtDCS 
is an effective treatment for said aspects of general men-
tal health.
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