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Abstract

Background: Depression is a psychiatric disorder characterized by mood disturbances and cognitive impairment. Existing treatments,
such as pharmacotherapy and cognitive-behavioral therapy (CBT), often present limitations, including delayed onset of efficacy and low
adherence. Eye Movement Desensitization and Reprocessing (EMDR), a psychotherapy originally developed for post-traumatic stress
disorder (PTSD), has shown potential in the treatment of depression. Methods: This systematic review synthesized evidence from 27
studies (14 randomized controlled trials, 10 single-arm studies, and three controlled studies) published between January 1990 and De-
cember 2024, integrating both behavioral outcomes and findings on neural mechanisms. Literature searches were conducted in PubMed,
Web of Science, and ScienceDirect. Results: The findings indicate that EMDR demonstrates potential efficacy in alleviating depressive
symptoms. The included studies involved diverse populations, including individuals with major depressive disorder, comorbid condi-
tions, and trauma exposure, suggesting potential applicability across a range of clinical contexts. Preliminary neurobiological evidence
has explored possible mechanisms involving modulation of prefrontal-limbic circuits and the integration of traumatic memories, provid-
ing initial insights into its therapeutic effects. Conclusions: Current evidence supports EMDR as a promising intervention for depression.
However, further large-scale, high-quality studies are required to confirm its generalizability, identify optimal target populations, and
clarify its underlying neurobiological mechanisms.
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Main Points

1. Innovation: This review attempts to provide the
first systematic synthesis of evidence on the neural mech-
anisms underlying EMDR therapy for depression. We also
explored its applicability across diverse patient populations,
which may provide a preliminary reference framework for
future research expanding the application of EMDR.

2. Rigorous Methodology: This review strictly ad-
heres to the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) guidelines. Qualita-
tive analysis of 27 included studies indicates that EMDR
therapy is associated with improvements in depressive
symptoms across multiple clinical contexts.

3. Impact: The findings may inform the consider-
ation of extending EMDR therapy to patients with non-
traumatic depression and those with complex comorbidi-
ties; if confirmed by future research, this could help guide
clinical practice and contribute information for developing
individualized treatment pathways. However, the conclu-
sions are constrained by significant heterogeneity and lim-
itations within the evidence base.

1. Introduction

Eye Movement Desensitization and Reprocessing
(EMDR) was developed by Francine Shapiro [1] in the late
1980s. It is a structured psychotherapy centered on fa-
cilitating the adaptive integration of traumatic memories
through bilateral stimulation (e.g., eye movements). Its
theoretical foundation is the Adaptive Information Process-
ing (AIP) model, which posits that psychopathology arises
from maladaptively stored, unprocessed traumatic memory
[1]. EMDR aims to activate the brain’s innate information
processing system to transform these memories into adap-
tive resolutions. Initially validated for post-traumatic stress
disorder (PTSD), EMDR is now recognized as a first-line
treatment for PTSD by organizations like the World Health
Organization [2]. Its applications have expanded to include
anxiety disorders [3], bipolar disorder [4], chronic depen-
dency, and chronic pain [5].

Depression is a prevalent mental disorder and a lead-
ing cause of global disability [6]. Characterized by per-
sistent sadness, anhedonia, and cognitive deficits, depres-
sion imposes a significant societal and economic burden
[7]. Standard treatments, including antidepressant medi-
cations and cognitive behavioral therapy (CBT), have lim-
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itations such as side effects, variable response rates, and
non-adherence [8]. A substantial subset of patients, par-
ticularly those with treatment-resistant depression (TRD)
or comorbid conditions like trauma, do not achieve remis-
sion with first-line interventions [9]. Recent meta-analyses
have summarized the growing evidence for EMDR in treat-
ing depression [10,11,12]. These reviews generally support
EMDR’s efficacy, but the integration of neurobiological
mechanisms remains limited. Understanding how EMDR
affects the brain is crucial for validating its therapeutic
mechanisms and optimizing its application.

Neurobiological models of depression implicate dys-
function within prefrontal-limbic circuits, including hyper-
activity of the amygdala, reduced volume and function
of the hippocampus, and diminished prefrontal regulation
[13]. The AIP model suggests that EMDR may facili-
tate memory [1], which could in turn influence the neural
circuits implicated in depression. Preliminary neuroimag-
ing studies in PTSD and depression have reported EMDR-
related changes in regions such as the anterior cingulate cor-
tex (ACC) and prefrontal areas [14,15]. However, a system-
atic integration of this evidence specifically for depression
is lacking.

This systematic review aims to: (1) update and quali-
tatively synthesize the current evidence on the clinical effi-
cacy of EMDR for depressive disorders, including diverse
populations (e.g., TRD, comorbid medical/psychiatric con-
ditions); (2) systematically review and integrate pre-
liminary findings on the neural mechanisms underlying
EMDR’s effects on depression; and (3) identify limitations
of the current evidence base and suggest directions for fu-
ture research. By synthesizing clinical outcomes and pre-
liminary neurobiological findings, this review aims to pro-
vide a balanced and critical overview examining the cur-
rent evidence regarding EMDR’s potential role in treating
depression, highlighting promising signals and significant
knowledge gaps.

2. Materials and Methods

This systematic review was conducted and reported in
accordance with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) 2020 guide-
lines [16]. Due to significant clinical and methodological
heterogeneity observed among the included studies, a meta-
analysis was deemed inappropriate; thus, a qualitative syn-
thesis was performed.

2.1 Search Strategy

A systematic literature search was performed in three
electronic databases: PubMed, Web of Science, and Sci-
enceDirect, from January 1, 1990, to December 31, 2024.
The search strategy combined terms related to EMDR and
depression using Boolean operators. The whole search
strategy for PubMed was as follows:

((“Eye Movement Desensitization Reprocessing”
[Mesh] OR “EMDR” OR “Eye Movement Desensitiza-
tion” OR “Bilateral stimulation”)) AND ((“Depression”
[Mesh] OR “Depressive Disorder” [Mesh] OR “Depress”
OR “Depressive Symptom” OR “MDD” OR “TRD”)).

Similar strategies were adapted for other databases
(sece Supplementary Table 1). Reference lists of included
articles and relevant reviews were manually screened to
identify additional studies.

2.2 Eligibility Criteria

Studies were included if they met the following crite-
ria:

Population: Individuals with depressive symptoms,
including major depressive disorder (MDD), TRD, or de-
pressive symptoms comorbid with other conditions (e.g.,
PTSD, medical illnesses). All age groups were included.

Intervention: Standard EMDR therapy, including the
core eye movement component. Studies using EMDR as
a standalone intervention or as an adjunct to treatment-
as-usual (TAU) were included, provided EMDR’s effects
could be isolated.

Comparison: Any control condition (e.g., waitlist,
TAU, active treatments like CBT) or no comparator (for
single-arm studies).

Outcomes: The primary outcome was change in
depressive symptom severity, measured by standardized
scales (e.g., Beck Depression Inventory [BDI], Hamil-
ton Depression Rating Scale [HAMD]). Secondary out-
comes included neurobiological measures (e.g., Electroen-
cephalography).

Study Design: Empirical studies including random-
ized controlled trials (RCTs), non-randomized controlled
trials, cohort studies, and single-arm pre-post studies. Case
reports, reviews, conference abstracts, and theoretical arti-
cles were excluded.

Only articles published in English in peer-reviewed
journals were included.

2.3 Study Selection and Data Extraction

The study selection process followed the PRISMA
flow diagram (Fig. 1). After duplicate removal, ti-
tles/abstracts were screened, followed by full-text assess-
ment against eligibility criteria. Data were extracted using
a standardized form that captured details on study design,
population, intervention, outcomes, and results. Due to
inconsistencies in effect size calculation methods (within-
group vs. between-group) and the tendency for effect sizes
in single-arm studies to be prone to overestimation, these
data are not presented to avoid misleading interpretations.
The extraction was performed independently by two re-
viewers (Cohen’s Kappa values consistently >0.85), with
disagreements resolved through consensus or consultation
with a third reviewer.
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Fig. 1. PRISMA flowchart of study selection process. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-

Analyses.

2.4 Quality Assessment

Given that single-arm studies and non-randomized
controlled trials cannot control for confounding factors in
their design, they are unsuitable for inferring causal rela-
tionships between interventions and outcomes. Therefore,
this study does not perform traditional risk-of-bias assess-
ments on them but treats them as preliminary evidence.
A formal risk of bias assessment was conducted only for
RCTs. For the included RCTs, the Revised Cochrane risk-
of-bias tool for randomized trials (RoB 2) [17] was used.
Due to the expected difficulty of blinding therapists and par-
ticipants in psychotherapy trials, the performance bias do-
main was excluded from the overall risk of bias judgment,
as it would consistently be rated high and not discriminate
between studies. Two reviewers independently conducted
the assessments (Cohen’s Kappa values ranged from 0.78
to 1.00).
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3. Results
3.1 Study Characteristics and Risk of Bias

The systematic search yielded 27 studies for in-
clusion (Fig. 1), comprising 14 RCTs, 10 single-arm
pre-post studies, and 3 controlled non-randomized stud-
ies. The total sample size was approximately 1300
participants with depressive symptoms, spanning ages
7 to 70 years. Populations included individuals with
MDD, TRD, depression comorbid with PTSD, and
depression associated with somatic conditions (e.g.,
multiple sclerosis, myocardial infarction, tinnitus).
Key study characteristics are detailed in Table 1 (Ref.
[14,15,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,
35,36,37,38,39,40,41)).
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Table 1. Detailed selection process of included studies.

Sequence Authors. year  Study  Subgroup  Number of Experimental Age Number of  Duration of Follow-  Depression  Primary diagno- Outcome
design sample  group/control EMDR each session  up measurements ~ sis
cases group sessions(n) (min)
1 Meneses et al., RCT  EMDR vs. 105 51/54 34.30 10 60 — HADS Female victims The experimental group achieved greater re-
2024 [18] NET of violence ductions in anxiety, depression, and post-
traumatic symptoms.
2 Zhao et al, RCT EMDR vs. 57 28/29 18-35 12 90 — SDS Clinical  high- Mean score reductions on all self-rating scales
2023 [19] Waitlist risk syndrome of were greater in the EMDR group.
PTSD comorbid
with psychosis
3 Meentken et RCT  EMDR vs. 74 37/37 9.60 +2.90 3.53 50 2,8 CDI-II Subthreshold Depression scales improved in both groups of
al., 2021 [20] CAU months PTSD children, but EMDR was not superior to CAU
in reducing symptoms of PTSD, depression,
and sleep problems.
4 Perri et al, RCT EMDR vs. 38 19/19 48.30 £ 13.60 7 — 1 month BDI-1I Acute stress dis- Depression scores decreased significantly in
2021 [21] CBT order both groups; EMDR and CBT were equally ef-
fective, and both produced relevant improve-
ments in outcome measures.
5 Rahimi et al, RCT EMDR vs. 90 45/45 51.52 + 11.13 6 3045 2 weeks HADS Hemodialysis  Significantly lower levels of anxiety and de-
2019 [36] TAU population pression in the EMDR group (post-treatment
mean 6.27 vs. baseline 10.78, p < 0.05).
6 Jaberghaderiet RCT CBT vs. 102 25/24/53 8-12 3-12 45-60 — CROPS Population with Both CBT and EMDR can help children re-
al., 2019 [22] EMDR psychological  cover significantly from the outcomes of do-
sequelae in mestic violence compared to the control group.
children
7 Hase et al, RCT EMDR+TAU 30 14/16 40.32(9.25) 8.50(2.41) — — BDI-II, MDD BDI-II scores were significantly lower, and
2018 [23] vs. TAU SCL-90-R depressive symptoms were reduced more in
the experimental group than in the control
group.
8 Ostacoli et al., RCT  EMDR vs. 66 31/35 48.23 (9.66) 15+3 — 6 BDI-II Depression Depression scores decreased more signifi-
2018 [41] CBT months cantly in the EMDR group than in the CBT
group.
9 Acarturk etal., RCT  EMDR vs. 70 37/33 33.32(11.09) 4.20 (SD = — 1 month BDI-1I PTSD The results support the efficacy of EMDR
2016 [24] Waitlist 1.30) in significantly reducing PTSD symptoms as
well as depressive symptoms assessed with the
BDI and HSCL.
10 Carletto et al., RCT. EMDR vs. 42 20/22 39.52 (11.68) 10 60 6 HADS Multiple sclero- Both treatments were effective in reducing
2016 [25] relaxation months sis, PTSD the severity of PTSD, anxiety, and depressive

therapy

symptoms and improving quality of life.
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Table 1. Continued.

Sequence Authors. year Study  Subgroup Number of Experimental Age Number of  Duration of Follow-  Depression  Primary diagno- Outcome
design sample  group/control EMDR each session  up measurements  sis
cases group sessions(n) (min)
11 Acarturk et al., RCT  EMDR vs. 29 15/14 19-63 4.13(SD= 90 1 month BDI-II PTSD EMDR significantly reduces PTSD and de-
2015 [26] Waitlist 1.73) pression symptoms.
12 Luyten et al, RCT EMDRvs. 89 46/43 47.87 (12.67) 5 60 3 HADS Chronic subjec- HADS was significantly lower in both groups,
2020 [27] CBT months tive tinnitus but there was no significant difference be-
tween groups.
13 Minelli et al, RCT EMDR vs. 22 12/10 52.30 240 60 1,2,3, BDI-II Refractory de- Depression improved in both groups, but de-
2019 [28] TF-CBT 6 pression pression scores were lower in the EMDR
months group at 3-month follow-up (p = 0.04), and ef-
ficacy persisted until 24 weeks.
14 BehnammoghadamRCT  EMDR vs. 60 30/30 50.97 + 8.25 3 45-90 1 week BDI Myocardial Depression significantly decreased in EMDR
etal., 2015 [29] Waitlist infarction with group (27.26 to 11.76); increased in control
depression group (24.53 to 31.66); difference between
groups p < 0.001.
15 Rovaris et al., Single- EMDR 13 — 31.10 + 8.90 12 — 3 HDRS Multiple sclero- HDRS showed a significant reduction in de-
2024 [15] arm months sis with depres- pressive symptoms after treatment.
sive symptoms
16 Baptist et al, Single- EMDR 10 — 4231 +£15.03 10 75+15 1 week PHQ-9 Major  depres- Significant decrease in PHQ-9 depression
2021 [14] arm sion score.
17 Trentini et al., Single- EMDR 10 — 9.53 8-10 — — TSCC-A Children  with Decreased scores on clinical scales of depres-
2015 [30] arm complex trauma sion and post-traumatic stress.
18 Paauw et al., Single- EMDR 25 — 15.80 6 60 3 CDI Depression Depressive symptoms (CDI: Cohen’s d=0.72)
2019 [31] arm months were significantly reduced after treatment.
19 Rolling et al., Single- EMDR 22 — 14.60 6 90 3 CDI PTSD Significant reduction in depression scores
2024 [32] arm months (CDI from 18.2 to 10.6).
20 Hamid et al., Single- Online 83 — 33.20 <12 — — PHQ-9 PTSD The proportion of depressive symptoms de-
2024 [33] arm EMDR creased from 95% at baseline to 16% at end-
point.
21 Brennstuhl etal., Single- EMDR 21 — 45.10 (11.10) 4 60 1 week HADS COVID-19 EMDR Significant reduction in all symptoms
2022 [34] arm hospitalized (HADS depression score from 14.6 at baseline
critically ill to 12.6 post-treatment).
patients
22 Altmeyer et al., Single- EMDR 49 — 46 (11.10) 12.88 (SD = — 3,12 BDI-II MDD 55% of patients were in complete remission at
2022 [35] arm 6.02) months discharge (BDI-II <12); 74% of those in remis-
sion at 12 months had no recurrence.
23 Phillips et al., Single- EMDR 14 — 57 9 60 6 BDI Chronic tinnitus  Significant improvement in BDI score.
2019 [36] arm months
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Table 1. Continued.

Sequence Authors. year Study Subgroup  Number of Experimental Age Number of  Duration of Follow-  Depression  Primary diagno- Outcome
design sample  group/control EMDR each session  up measurements  sis
cases group sessions(n) (min)
24 Wood et al., Single-arm  EMDR 13 — 46.00 + 13.10 <20 60 3 HRSD Depression Mean HRSD decreased by14.1 points.
2018 [37] months
25 Tang et al, Non- EMDR vs. 83 41/42 14.20 £ 0.99 8-32 3040 — CES-D Adolescents Significant improvement in self-reported de-
2015 [38] randomized TAU with significant pression through EMDR intervention.
control mental disorders
26 Hofmann et  Non- EMDR+TAU 42 21/21 40.38 (10.38) 7 — — BDI-II Depression Patients in the EMDR combined with CBT
al., 2014 [39] randomized vs. TAU group had a more pronounced decrease in
controlled BDI-II scores.
27 Hase et al., Matched- EMDR+TAU 32 16/16 46.41 (9.06) 4.60 (SD = — 12-16 SCL-90-R  Depression The EMDR group showed a greater reduction
2015 [40] pair design ~ vs. TAU 2.40) months in depressive symptoms.
Note: —, indicates data not reported (or not available); EMDR, Eye Movement Desensitization and Reprocessing; RCT, randomized controlled trial; PTSD, post-traumatic stress disorder; CBT, cognitive-behavioral

therapy; TF-CBT, trauma-focused cognitive-behavioral therapy; MDD, major depressive disorder; HADS, Hospital Anxiety and Depression Scale; SDS, Self-Rating Depression Scale; TAU, treatment as usual; CDI-II,
Children’s Depression Inventory-2; BDI-II, Beck Depression Inventory-II; SCL-90-R, Symptom Checklist-90-Revised; MS, multiple sclerosis; MI, myocardial infarction; HDRS, Hamilton Depression Rating Scale;
PHQ-9, Patient Health Questionnaire-9; TSCC-A, Trauma Symptom Checklist for Children-Alternate Version; COVID-19, Coronavirus Disease 2019; HRSD, Hamilton Rating Scale for Depression; CES-D, Center for
Epidemiologic Studies Depression Scale; NET, Narrative Exposure Therapy; CROPS, Child Report of Post-traumatic Symptoms; CAU, care-as-usual.

Table 2. Details of imaging studies included in the study.

Authors and Neuroimaging Core metrics Key findings Study population Experimental methods Supported hypotheses on

year technique underlying mechanisms

Rovaris et al., fMRI Brain activation in different Enhanced activation in the left Patients with MS with MRI scans were performed before and after Corrected negative

2024 [15] (task-based) emotional conditions (positive vs. premotor area and reduced activation depression EMDR. cognitive bias
neutral, adverse vs. neutral) in the right inferior parietal lobule.

Baptist et al., EEG Frontal theta cordance (fTC/pfTC) Symptom improvement correlated ~ Adults with monophasic A 2-minute resting EEG (eyes closed) was Restoration of

2021 [14] with reduced frontal theta cordance. depression recorded at the beginning of each EMDR. prefrontal-limbic system

Trentini et al., hdEEG Source localization activation

2015 [30] strength

temporal lobe regions.

Shift in brain activation from the
right prefrontal-limbic system to left

Children with complex

trauma

function
Recorded once before and after Promoting traumatic
treatment—100—400 ms post-stimulation memory integration

(event-related potentials).

Note: fMRI, functional magnetic resonance imaging; EEG, Electroencephalography; TC, theta cordance; fTC, frontal lobe theta cordance; pfTC, prefrontal lobe theta cordance; MS, multiple sclerosis; hdEEG, high-

density EEG.
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Risk of bias assessment of the 14 RCTs using RoB
2 showed a predominance of low-risk ratings across sev-
eral domains, particularly for random sequence generation,
blinding of outcome assessment, and selective reporting
(Fig. 2). However, the risk of bias due to deviations from
intended interventions and the selection of the reported re-
sult was often unclear.

3.2 Clinical Efficacy Outcomes

The included studies suggest that EMDR may yield
clinical benefits across diverse populations and treatment
settings. However, its efficacy was not necessarily superior
to other existing therapies. Results from direct compara-
tive studies were inconsistent, with some reports indicating
EMDR may offer greater advantages, while others found it
to be comparable to control therapies.

3.2.1 EMDR as a Standalone or Adjunctive Intervention

Multiple RCTs have demonstrated that EMDR effec-
tively reduces depressive symptoms compared to waitlist
controls [24,26,29], and in specific contexts, its efficacy
is comparable to or superior to TAU [23]. As an ad-
junctive treatment, EMDR combined with TAU showed
greater symptom reduction than TAU alone in several
studies [39,40]. Single-arm studies reinforced these find-
ings, showing significant pre-post reductions in depression
scores [14,35,37].

3.2.2 Comparisons With Active Treatments (e.g., CBT)

Findings regarding comparisons with CBT were
mixed. Some RCTs found EMDR to be superior to TF-CBT
in reducing depression scores among inpatients with TRD at
follow-up [28] and to CBT in patients with recurrent depres-
sion [41]. However, other studies found no significant dif-
ferences in depressive symptom reduction between EMDR
and CBT [21,27]. One study in children with subthreshold
PTSD found both EMDR and CAU improved depression,
but EMDR was not superior [20].

3.2.3 Specific Populations

EMDR showed beneficial effects in specific groups:

Children and Adolescents: Significant reductions in
depressive symptoms were reported [30,31,38], with some
studies noting sustained effects [20].

Comorbid Medical Conditions: EMDR was asso-
ciated with improved depression in patients with multi-
ple sclerosis [15,25], myocardial infarction [29], tinnitus
[27,36], and those undergoing hemodialysis [42].

Trauma-Exposed Populations: Refugees [24,26], vic-
tims of violence [18,22], and individuals with comorbid
PTSD [19] showed significant improvements in depressive
symptoms post-EMDR.

&% IMR Press

3.3 Neurobiological Findings

Three studies (one RCT nested imaging study, two
single-arm neuroimaging studies) investigated neural cor-
relates of EMDR in depressed samples Table 2 (Ref.
[14,15,30]). Sample sizes were small (n =10 to 13).

Baptist et al. (2021) [14] found that clinical improve-
ment following EMDR in adults with MDD was correlated
with a reduction in frontal theta cordance (fTC) at F3/F4/Fz
sites.

Rovaris et al. (2024) [15] used task-fMRI in pa-
tients with multiple sclerosis and depression, observing
that EMDR-induced symptom improvement was associated
with decreased activation in the right parietal lobe and in-
creased activation in the left premotor area during negative
emotional processing.

Trentini et al. (2015) [30] reported a shift from right
prefrontal-limbic hyperactivity to increased left temporal
activation in traumatized children after EMDR, consistent
with enhanced memory integration per the AIP model.

4. Discussion

The 27 studies ultimately included exhibited high de-
sign heterogeneity. Therefore, we refrained from quantita-
tive synthesis and instead conducted an in-depth qualitative
analysis based on the available evidence. This review sys-
tematically examines the efficacy profile, scope of effects,
and potential mechanisms of EMDR in depression inter-
vention across multiple dimensions. While several meta-
analyses have established EMDR’s efficacy for depression
[10,11,12], this review extends the literature by systemati-
cally incorporating emerging neurobiological evidence and
discussing its clinical implications.

4.1 Discussion of Behavioral Outcomes

This study synthesizes 14 randomized controlled tri-
als, 10 single-arm studies, and three controlled studies.
Despite diverse methodological designs, the findings re-
veal both encouraging trends and substantial heterogeneity:
across the included studies, EMDR was frequently associ-
ated with reduced depressive symptoms across various pop-
ulations. Its effects appear particularly pronounced in in-
dividuals with traumatic experiences [21,27,28,41]. How-
ever, examining the evidence base necessitates acknowl-
edging its high internal variability. For instance, among
studies targeting children, Jaberghaderi et al. (2019) [22]
compared EMDR with CBT, while Meentken et al. (2021)
[20] used standard care as the control. Naturally yielding
differing conclusions [20,22]. This inherent heterogeneity
in study design precludes the establishment of a uniform ef-
fect size. It also demands more refined stratification to de-
termine for whom and under what conditions EMDR may
be most effective.
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4.1.1 Efficacy of Standalone vs. Combined Application

As a standalone intervention, some studies suggest
that EMDR may lead to symptom reduction within a rel-

atively small number of sessions. For instance, in pa-
tients with treatment-resistant depression, study reports in-
dicate that symptoms show significant reduction after an
average of 3.5-4 treatment sessions [28]. Some studies
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also suggest that its improvement effects may be compa-
rable to or slightly different from CBT in certain contexts.
One study found greater reductions in BDI-II scores in the
EMDR group compared to the CBT group [41]. Minelli et
al. (2019) [28] observed more stable long-term outcomes
in treatment-resistant depression patients receiving EMDR
during follow-up.

However, existing evidence is not entirely consistent.
Some studies failed to identify a clear advantage of EMDR
over CBT. For instance, no statistically significant differ-
ence was observed between EMDR and CBT for alleviat-
ing depressive symptoms in patients with chronic tinnitus
[27]. These conflicting findings highlight the complexity
of the current evidence, partly due to the variability in what
constitutes ‘CBT’ across different RCTs. Perri et al. (2021)
[21] applied it to acute stress disorder, while Ostacoli et al.
(2018) [41] used it for depression, resulting in inherently
different protocols and emphases. This renders “EMDR vs.
CBT” comparisons, to some extent, a comparison against
a non-fixed control rather than a strictly consistent direct
contrast.

When combined with standard care, some studies sup-
port EMDR’s potential additive effect. Adding EMDR to
conventional treatment may be associated with greater re-
ductions in depressive symptoms [39,40]. For patients with
suboptimal response to traditional approaches, EMDR may
serve as a complementary option. However, broader in-
corporation into current treatment guidelines likely requires
further well-designed, clearly comparative clinical trials.

4.1.2 Population-Specific Efficacy

Beyond treatment format, the efficacy of EMDR also
appears to vary across different age groups, though its value
manifests differently. For minors, its value lies in circum-
venting the high demands of traditional therapies on ab-
stract thinking and verbal expression [43]. For instance, a
study involving children with an average age of 9.6 years re-
ported reduced medical trauma-related fears and depressive
symptoms after an average of 3.5 treatment sessions [20].
Its shorter treatment duration may enhance compliance; an-
other study demonstrated a 60.9% remission rate for ado-
lescent depression [31]. Similarly, depressive symptoms in
the adult population were also alleviated [33]. Some au-
thors suggest that the structured, less verbally demanding
format of EMDR may align well with the developmental
characteristics of minors, who may have less developed ab-
stract thinking and emotional expression skills [43].

EMDR has also been studied in adult populations with
limited access to or response to traditional mental health
interventions. Several studies report positive outcomes for
refugees [24,26], severe COVID-19 survivors [34], and my-
ocardial infarction patients [29]. These groups are termed
“underserved” due to their high stress levels and often lim-
ited access to existing psychological interventions. How-
ever, it is important to note that current studies targeting
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these populations are generally small-scale. For instance,
the sample size for COVID-19 patients was 21, and for mul-
tiple sclerosis patients, it was 13 [15,34].

4.1.3 Efficacy for Comorbid and Non-Comorbid
Depression

The studies included in this review demonstrate that
EMDR yields positive therapeutic effects for various pa-
tient groups with comorbid depression, though the strength
and specificity of the evidence vary across populations and
control settings [19,25,27,42]. In comparisons between ac-
tive treatment and passive controls (such as waiting lists
or routine care), EMDR has shown superiority [19,29,42].
However, when directly compared with other structured ac-
tive psychotherapies (e.g., cognitive behavioral therapy or
relaxation therapy), the relative advantage of EMDR is less
clear [25,27]. These findings suggest that EMDR may be an
effective intervention for comorbid depressive symptoms,
but its efficacy may not be unique and could be compa-
rable to other evidence-based therapies in certain contexts
[25,27]. The heterogeneity of current evidence (encom-
passing diverse populations, including those at psychotic
risk and pediatric complex trauma) suggests broad poten-
tial applicability [19,30], yet further high-quality controlled
studies are needed to clarify its efficacy and scope.

Regarding EMDR’s efficacy for non-comorbid de-
pression, current evidence presents a positive yet pre-
liminary picture [23,28,40]. Higher-level evidence—
randomized controlled trials comparing EMDR to standard
care or active treatments like CBT—indicates EMDR ef-
fectively reduces depression scores and may yield more en-
during benefits [23,28]. Concurrently, multiple single-arm
studies provide supporting data for these effects [31,37].
These findings challenge the common perception that
“EMDR is primarily applicable to trauma-related disor-
ders”. However, critical evaluations of this evidence base
indicate its overall strength is limited. First, some key con-
clusions rely on studies with small sample sizes. Second,
certain positive findings originate from single-arm stud-
ies without controls, whose conclusions require validation
through more rigorous designs.

4.1.4 Treatment Parameters and Long-Term Efficacy

The optimal dosage for EMDR remains to be fully in-
vestigated. Table | reveals significant variations in treat-
ment parameters, ranging from three ultra-short sessions for
post-myocardial infarction depression [29] to 24 intensive
sessions for treatment-resistant depression [28]. Overall,
shorter interventions (< 4 sessions) demonstrate higher ef-
ficacy for well-defined stress-related issues, while chronic
or complex cases typically require longer treatment courses.
This dosage variation also reflects current methodological
limitations in research, namely the lack of systematic ex-
ploration of dose-response relationships. For instance, why
did an average of 3.53 sessions [20]. yield limited effects on
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depressive symptoms in children with subthreshold PTSD,
whereas an average of 3 sessions [29] significantly im-
proved post-myocardial infarction depression? These dis-
crepancies may relate to population characteristics, target
issues, or therapeutic focus. Few studies provide detailed
analyses of treatment completion rates or response time-
lines, making it challenging to determine the minimum ef-
fective dose and optimal treatment duration across different
clinical contexts.

Regarding treatment durability, existing evidence
generally shows positive trends. Multiple studies indicate
effects can be sustained for 3 to 6 months [28,31,37], while
Altmeyer et al. (2022) [35] reported continued positive out-
comes at the 12-month follow-up. However, it should be
noted that long-term follow-up studies spanning a full year
remain scarce. Moreover, this study employed a single-arm
design, lacking a control group to account for factors such
as the natural course of the disorder. Therefore, the long-
term efficacy of EMDR in preventing relapse requires fur-
ther validation through additional high-quality research.

4.1.5 Expanded Efficacy in Implementation Settings

EMDR therapy demonstrates a degree of flexibility in
its implementation. The emergence of online EMDR has
expanded the scope of this therapy in terms of service ac-
cessibility [33]. While emerging online formats may en-
hance accessibility, their efficacy and safety compared to
in-person delivery remain understudied. Additionally, re-
search has explored the possibility of EMDR being deliv-
ered by non-psychiatric professionals (e.g., nurses) [42],
which provides a practical foundation for its larger-scale
application within public health systems. A short-term in-
tervention study in a post-disaster school setting showed an
association between psychologist-led EMDR intervention
and a reduction in depressive symptoms among adolescents
after a disaster [38], suggesting the therapy may have po-
tential applicability in non-typical clinical settings.

Meanwhile, this flexibility is accompanied by several
issues that remain to be clarified. When EMDR moves from
more strictly controlled research environments to complex
real-world situations or is administered by non-specialists
who have received only brief training, concerns arise re-
garding the consistency of the treatment process. Whether
the effects of EMDR delivered by providers with different
professional backgrounds are comparable has not been suf-
ficiently concluded by existing research [33,38,42]. There-
fore, in the process of expanding the use of EMDR, how
to establish corresponding standards and oversight mecha-
nisms to maintain its effectiveness across different contexts
has become a noteworthy issue.

4.2 Discussion of Neurological Mechanisms Results

EMDR was initially developed for PTSD [44]. Its
mechanism of action in PTSD provides critical theoretical
support for extending its application to other disease do-
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mains, particularly depression. However, studies specifi-
cally examining the antidepressant mechanisms of EMDR
remain limited [14,15,30], highlighting the necessity and
urgency of systematically reviewing and integrating exist-
ing evidence. The research underlying this section is ex-
tremely limited in quantity and sample size, so its findings
are entirely preliminary and interpretive in nature, rather
than establishing definitive mechanisms.

4.2.1 Restoration of Prefrontal-Limbic System Function

An EEG study demonstrated that improvements in de-
pressive symptoms correlate with reduced prefrontal theta
synchrony (at F3/F4/Fz electrodes) [14]. This shift in neu-
ral activity is interpreted as reflecting normalization of
prefrontal cortical function, leading to the hypothesis that
EMDR may alleviate depressive symptoms by regulating
neural activity in this region [14]. Synthesizing these find-
ings, EMDR’s antidepressant effects are thought to po-
tentially involve restoring prefrontal-limbic system func-
tion. Similar mechanisms have been reported in PTSD re-
search: A SPECT brain imaging study demonstrated en-
hanced prefrontal cortical activity and reduced temporal as-
sociation cortex activity following EMDR treatment, which
is thought to help correct functional imbalances between
the limbic system and prefrontal cortex [45]. Collectively,
these findings suggest that regulating functional connectiv-
ity between the prefrontal cortex and limbic systems may
represent one potential pathway through which EMDR ex-
erts its therapeutic effects.

4.2.2 Correcting Negative Cognitive Biases

Depression often manifests as a neural cycle pat-
tern characterized by a cascade: amygdala overactivation
leads to insufficient prefrontal regulation, which in turn en-
hances rumination and ultimately suppresses reward func-
tion” [46,47]. This pattern is considered the neural basis
for negative cognitive bias. Research has explored whether
EMDR produces therapeutic effects by altering this patho-
logical circuit. A Task-based fMRI study found that fol-
lowing EMDR treatment, patients exhibited reduced activa-
tion in the right inferior parietal lobule and increased acti-
vation in the left premotor area during negative information
processing. These changes in neural activity were tempo-
rally synchronized with improvements in depressive symp-
toms [15]. A theoretical model proposed that EMDR’s two
parallel processes, namely attentional control enhancement
and bilateral stimulation, act together to reduce inhibition,
thereby enabling dysfunctional emotional information to be
processed [48]. Based on these findings, which indicate that
EMDR may promote emotional processing through dual
pathways, “enhancing emotional release” and “reducing ex-
cessive inhibition”.
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4.2.3 Facilitating Traumatic Memory Integration

Alternatively, EMDR’s efficacy in improving depres-
sive symptoms may be related to its promotion of traumatic
memory integration. Studies indicate that memory integra-
tion deficits positively correlate with depression severity
[49,50]. Clinical observations reveal that patients undergo-
ing EMDR therapy exhibit integration, improved working
memory and other cognitive functions alongside reduced
depressive symptoms [51]. Neuroimaging research pro-
vides further observational evidence supporting this asso-
ciation. One fMRI study demonstrated a shift in brain acti-
vation from a right prefrontal-limbic system-dominant pat-
tern to left temporal lobe activation following EMDR treat-
ment [30]. Another study documented a similar trend, with
brain activity shifting from limbic emotional processing re-
gions to temporal-occipital cognitive integration areas [52].
This transition is interpreted as a shift of traumatic memo-
ries from an emotion-driven state to a cognitively integrated
state, consistent with the “adaptive information processing”
model proposed in EMDR theory [53]. Collectively, these
findings suggest that facilitating the integration of traumatic
memories may represent a potential mechanism through
which EMDR alleviates depressive symptoms.

4.3 Limitations of the Evidence Base

Although this review strictly followed the PRISMA
guidelines, its conclusions remain constrained by multiple
limitations in the existing evidence and should be inter-
preted with caution. First, studies exhibit high heterogene-
ity with significant variations in design, populations, and
intervention parameters, complicating quantitative synthe-
sis. Second, sample sizes are generally small and limited to
English-language literature, potentially affecting statistical
power and generalizability while introducing language bias.
Third, blinding is challenging to implement, and due to
the nature of EMDR therapy, studies commonly carry high
risks of implementation and measurement bias. Fourth, in-
consistent control group designs, particularly when com-
paring EMDR to “active treatments” like cognitive behav-
ioral therapy—lack standardized control interventions, un-
dermining comparability. Fifth, neurobiological evidence
remains weak, with limited studies and small samples yield-
ing mostly preliminary inferences. Finally, long-term ef-
ficacy and real-world application data are scarce, lacking
extended follow-up. The effectiveness and standardization
of EMDR in non-specialized settings and complex clinical
contexts remain unvalidated.

4.4 Future Directions

Future research should focus on deepening explo-
ration in the following areas. The primary task is to conduct
large-sample, long-term follow-up randomized controlled
trials to confirm its sustained efficacy and potential for re-
lapse prevention. Second, specialized neuroimaging stud-
ies targeting depressed populations should be conducted.
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Multimodal techniques should be employed to validate its
neural mechanisms directly. Concurrently, systematic ex-
ploration of the relationship between treatment dosage and
response is needed to develop optimal protocols for dif-
ferent patients. Furthermore, scientific research should be
strengthened to evaluate its scalability across diverse set-
tings (e.g., online interventions). Finally, integrating clini-
cal outcomes with biomarkers will advance EMDR toward
personalized applications.

5. Conclusions

Existing research indicates that EMDR shows poten-
tial in alleviating depressive symptoms, with its efficacy
surpassing waiting lists or conventional treatments in mul-
tiple studies. However, results remain inconsistent when
directly compared with active interventions such as cogni-
tive behavioral therapy, and its relative advantages remain
unestablished. Current investigations span diverse popula-
tions, including children and adolescents, individuals with
comorbid conditions, and trauma-exposed individuals, sug-
gesting broad clinical applicability. Preliminary evidence
regarding neural mechanisms suggests its effects may in-
volve regulating prefrontal-limbic system function and in-
formation processing patterns. However, the number of
relevant studies is limited, and conclusions remain specu-
lative. The current evidence base is constrained by small
sample sizes and high heterogeneity. Further high-quality
clinical and translational research is essential to firmly es-
tablish EMDR’s efficacy, clarify its mechanisms of action,
and define its optimal role within comprehensive depres-
sion treatment strategies.
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