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Abstract

Objective. This study systematically reviewed the
evidence regarding the effects of eye movement
desensitization and reprocessing (EMDR) therapy
for treating chronic pain.

Design. Systematic review.

Methods. We screened MEDLINE, EMBASE, the
Cochrane Library, CINHAL Plus, Web of Science,
PsycINFO, PSYNDEX, the Francine Shapiro Library,
and citations of original studies and reviews. All
studies using EMDR for treating chronic pain were
eligible for inclusion in the present study. The main
outcomes were pain intensity, disability, and nega-
tive mood (depression and anxiety). The effects
were described as standardized mean differences.

Results. Two controlled trials with a total of 80 sub-
jects and 10 observational studies with 116 subjects
met the inclusion criteria. All of these studies
assessed pain intensity. In addition, five studies

measured disability, eight studies depression, and
five studies anxiety. Controlled trials demonstrated
significant improvements in pain intensity with high
effect sizes (Hedges’ g: —6.87 [95% confidence inter-
val (Clgs): —8.51, —5.23] and —1.12 [Cl,s: —1.82, —0.42]).
The pretreatment/posttreatment effect size calcula-
tions of the observational studies revealed that the
effect sizes varied considerably, ranging from
Hedges’ g values of —0.24 (Clys: —0.88, 0.40) to —5.86
(Clgs: —10.12, —1.60) for reductions in pain intensity,
—0.34 (Clos: —1.27, 0.59) to —3.69 (Clys: —24.66, 17.28)
for improvements in disability, —-0.57 (Clos: —1.47,
0.32) to —1.47 (Clgs: —3.18, 0.25) for improvements in
depressive symptoms, and —0.59 (Clys: —1.05, 0.13) to
-1.10 (Clgs: —2.68, 0.48) for anxiety. Follow-up
assessments showed maintained improvements. No
adverse events were reported.

Conclusions. Although the results of our study
suggest that EMDR may be a safe and promis-
ing treatment option in chronic pain conditions,
the small number of high-quality studies leads
to insufficient evidence for definite treatment
recommendations.

Key Words. Eye Movement Desensitization and
Reprocessing (EMDR); Chronic Pain; Treatment;
Systematic Review

Introduction

Psychosocial treatment is an important pillar in the treat-
ment of chronic pain [1]. Unfortunately, the majority of the
psychosocial approaches to the treatment of chronic pain
are characterized by insufficient effects on pain intensity
and only low to moderate effect sizes for disability and
coping [1,2]. Cognitive behavioral therapy (CBT) as the
most common and successful psychological approach in
treating pain is effective in reducing disability and
catastrophizing, whereas the effects on pain intensity are
negligible compared with active controls [1]. Given this
currently relatively modest level of efficacy, uncertainty
regarding the persistence of treatment effects [1] and the
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high social and economic costs of this condition [3],
exploration of new treatment methods is warranted.

Growing evidence suggests that eye movement desensiti-
zation and reprocessing (EMDR) treatment may benefit
patients with somatic symptoms. A systematic review on
EMDR in the treatment of medical unexplained symptoms
concluded that EMDR might be an effective treatment in
such patients. However, this review did not specifically
focus on pain patients. Moreover, since then, further prog-
ress has been made in this area. Accordingly, the current
status of EMDR in the treatment of chronic pain is unclear
[4].

EMDR initially originated as a treatment for posttraumatic
stress disorder (PTSD) [5] and rapidly became an empiri-
cally validated treatment for this condition [6-9]. It is a
structured psychotherapy and combines the use of well-
established psychotherapeutic methods (including imagi-
nal exposure, cognitive, and self-control techniques) with
the use of specific EMDR elements like bilateral sensory
stimulation (e.g., eye movements or bilateral hand tapping
induced by the therapists fingers) and the dual focus of
attention principle [10,11]. According to the dual focus of
attention principle, focusing on memories actually causing
affective distress at the same time as attending to a dual
sensory attention stimulus (e.g., eye movements), the
EMDR procedure facilitates information processing of
emotional distressing material (e.g., trauma and pain).

Although EMDR was originally developed for individuals
who had experienced psychological trauma, the neuro-
biological similarities found in patients who suffered from
PTSD and chronic pain disorders [12] encouraged scien-
tists to explore the utilization of EMDR in the treatment of
chronic pain, even in the absence of psychologi-
cal trauma.

In the treatment of chronic pain, EMDR interventions seek
especially to alter the patient’s cognitive, affective, and
somatic symptoms related to pain and to identify internal
resources that may provide relief [10,11]. This is done in a
standardized eight-step protocol that includes recall of
relevant distressing memories while patients are receiving
bilateral sensory input (dual focus of attention). After treat-
ment planning and preparation, each session is structured
in the way that at first identification of a distressing pain-
related memory (“target”) is conducted, and secondly
desensitization of this target is initiated through focusing
synchronously on these distressing memories at the same
time as attending to the bilateral sensory attention stimu-
lus (e.g., eye movements). Possible targets for processing
may be disturbing pain-related or traumatic memories,
current pain perceptions or stressful situations, as well as
future painful or stressful situations. Depending on what
targets are to be reprocessed, different protocols (stan-
dard protocol and pain specific protocols) are available.
During the standard EMDR protocol (“standard protocol”
[11]), patients are instructed to concentrate on a disturb-
ing pain-related or traumatic memory and the associated
thoughts, feelings, and somatic perceptions while focus-
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ing on an external bilateral stimulus. For the direct pro-
cessing of pain conditions, also modified pain-specific
EMDR “pain protocols” (e.g., Grant [10]) can be used
in which current or antecedent pain sensations itself
are targeted.

Typically, the client reports at the end of each set of
bilateral stimulation, new or changed emotions, cogni-
tions, physical sensations, imagery, or other experiences.
Subsequent sets of bilateral stimulation focus on new
targets that have come into the client’s awareness at the
end of the previous set. This new material is targeted
and followed until the client again reports a stable reso-
lution. The desensitization phase continues until the
client no longer reports any disturbance associated
with the original targeted experience. As a rule, each
session closures with a final stabilization techniques
(e.g., safe-place imagery).

The concept of EMDR is based on the adaptive informa-
tion processing model, which posits that past traumatic
experiences are involved in triggering the present pathol-
ogy, which is represented by different psychological symp-
toms, such as fear and emotional distress, as well as
physical sensations, such as pain [13,14]. Those previous
traumatic or painful memories may result in an augmented
pain response to present stimuli, although these stimuli
may not be painful in nature. Repeated exposure to painful
stimuli and/or traumatic experiences may induce a
complex series of neuroplastic processes at the
corticolimbic levels that transduce information coming
from either the inside of one’s own body or from the
environment into cellular memory [15]. It has been hypoth-
esized that a distinct effect of EMDR treatment may be
desensitization of the limbically augmented portion of the
pain experience [16,17].

There has been an increasing amount of literature regard-
ing the use of EMDR in the treatment of chronic pain in
recent years. This review aims to systematically summa-
rize the current evidence regarding the use of EMDR in the
treatment of chronic pain and to discuss the implications
and conclusions that can be drawn from it.

Methods
Procedures

This review was performed in accordance with the rec-
ommendations of the Cochrane Collaboration [18] and is
reported in accordance with the preferred reporting items
for systematic reviews and meta-analyses statement [19].
All of the steps and methods used in this review were
specified in advance in a predetermined review protocol
that was developed using RevMan software (Version 5.2,
the Cochrane Collaboration Copenhagen, Denmark; the
detailed protocol is available upon request from the cor-
responding author).

We searched MEDLINE (January 1966-April 2013),
EMBASE (January 1980-April 2013), the Cochrane
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Library, CINHAL Plus (January 1937-April 2013), Web of
Science, PsycINFO, PSYNDEX, and the Francine Shapiro
Library to find relevant studies. The search strategy was
adapted for each database as necessary (see the web
appendix for the complete search strategy). Additionally,
reviews regarding the use of EMDR in pain patients were
screened to identify relevant studies. Complete publica-
tions were retrieved for all of the promising abstracts iden-
tified. In addition, the references cited by promising
articles were scrutinized, and a citation search was per-
formed on the included articles. We also searched the trial
registries on ClinicalTrials.gov and the World Health Orga-
nization International Clinical Trials Registry Platform to
identify ongoing trials, but no ongoing trials were found.
Searches were performed independently by two reviewers
(J. T. and S. L.) without language restriction.

The two reviewers independently scanned the titles and
abstracts of the eligible studies. Both reviewers indepen-
dently scanned the full-text articles to determine whether
the articles met the selection criteria. Disagreements
between the two reviewers were resolved by discussion,
and if agreements between the two reviewers could not
be reached, a third reviewer was consulted.

Eligibility Criteria

As the number of controlled trials examining the use of
EMDR in patients suffering from pain was limited, we
decided to summarize the best evidence currently avail-
able. Accordingly, in addition to controlled trials, we also
screened for all published before-after studies examining
the use of EMDR in the treatment of chronic pain.

Studies were included in the analysis if they: 1) were
available as a full publication or report of a prospective
intervention, 2) in which pain reduction was an outcome of
the intervention, 3) had a design that used EMDR treat-
ment as an active treatment of primary interest, 4) were
conducted with a well-defined cohort of chronic pain
patients, and 5) included more than two subjects. Due to
the high risk of bias, case reports describing single
patients were not included in the analysis. Relevant data
from each study were transferred into a data extraction
form that was created for this review.

Data Collection and Outcomes

Two reviewers (J. T. and S. L.) independently extracted
data using a prespecified data extraction form. All discrep-
ancies were double checked, and if disagreements
between the two reviewers arose, a third reviewer was
consulted. Data regarding the descriptive characteristics
of the participants and characteristics of the treatments,
including the treatment setting, EMDR protocol applied,
EMDR targets used, mode of delivery, and therapist, were
collected. Following the recommendations of initiative on
methods, measurement and pain assessment in clinical
trails [20], data were collected for this review on outcomes
in the domains of: 1) pain experience, 2) disability, and 3)
negative mood (including depression and anxiety). Addi-
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tionally, all publications were screened for adverse events
and safety aspects. All outcomes were recorded and, if
possible, based on the pretreatment and posttreat-
ment and follow-up means described as standardized
effect sizes.

Risk of Bias Assessment

A comprehensive assessment tool referred to as the Plati-
num Standard [21] identified relevant criteria to guide the
evaluation of EMDR studies and was specifically designed
to evaluate effectiveness in EMDR research (see also web
appendix for the distinct items). It was favored against the
risk of bias assessment of the Cochrane Collaboration
because it includes more comprehensive quality criteria
according to the CONSORT statement for reporting of
trials of nonpharmacologic treatments [20,22]. The Plati-
num Standard includes 13 comprehensive criteria for
assessing research designs looking at EMDR efficacy. In
addition to the study design, this assessment tool takes
treatment-specific aspects of EMDR into consideration. It
evaluates different criteria based on signaling questions
separately. These criteria included the following: (item #1)
clearly defined target symptoms, (item #2) reliable and
valid measures, (item #3) use of blind evaluators, (item #4)
information regarding an assessor’s training, (item #5)
manualized, replicable, and specific treatment, (item #6)
random assignment, (item #7) treatment adherence, (item
#8) nonconfounded conditions, (tem #9) use of
multimodal measures, (item #10) length of treatment, (item
#11) level of therapist training, (item #12) use of a control
group, and (item #13) effect size reporting. Criteria were
classified as follows: “v/,” criteria fully met, “e,” criteria
partially met, or “X,” criteria not met (see web appendix for
detailed assessment criteria). According to the Cochrane
recommendations [18], to guarantee validity and transpar-
ency, no sum score was calculated, but the results were
reported descriptively for each criterion.

Statistical Analyses

Multiple measurements were typically used in each trial.
For the evaluation of relevant treatment effects, three out-
comes were identified and labeled as “pain,” “disability,”
and “mood.” Although standard trial reporting guidance
promotes the definition of primary outcomes [20,22], most
trials did not state a single or preferred a priori primary
outcome, so a judgment had to be made. From each trial,
we selected the measure considered to be most appro-
priate for each of the three outcomes. When there was
more than one measure for an outcome, we gave
preference to the measure that had documented
frequent usage in the field as opposed to a novel or
unvalidated measure.

The primary data type was measurement using con-
tinuous scales. Due to the low number of studies
and the high heterogeneity regarding patient groups
(e.g., headache and fibromyalgia), length of treatment,
and other factors (sex, age, and the type of EMDR
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protocol used), we abstained from combining different
studies in a meta-analysis and reported the results
descriptively instead.

We estimated treatment effects using standardized mean
differences by extracting the means, standard deviations,
and sample sizes. For the controlled trials, the standard-
ized mean differences were calculated as Hedges’ g
using posttreatment data from the comparison groups
(with negative values favoring EMDR intervention). For
the observational studies, the effect sizes were calcu-
lated based on the means and pooled standard devia-
tions of the pretreatment and posttreatment data [23] to
provide estimates of the relative sizes of the treatment
effects. Algebraic signs were adapted so that negative
values indicated improvement. When the standard devia-
tion was not reported, the standard deviation was esti-
mated based on the average of the remaining study
results (Cochrane Handbook, Chapter 16.1.3.1 [18]). In
the cases in which different follow-up time points were
assessed, the longest follow-up assessment period
available was chosen. Cohen’s categories were used to
evaluate the magnitude of the effect size, with a Hedges’
g <0.5 indicating a small effect size, a Hedges’ g ranging
from 0.5 to 0.8 indicating a moderate effect size, and
Hedges’ g >0.8 indicating a large effect size [18]. All
calculations were performed using RevMan software
(Version 5.2).

Records identified through database

Records after duplicates removed
(N =2211)

Identification

Records screened
(N =2211)

|

Screening

Results

An initial database search identified 3,631 studies
(Figure 1). After adjusting for duplicates, 2,211 studies
remained. Of these studies, 2,065 studies were discarded
after reviewing the abstracts because both reviewers
agreed that these papers did not meet the inclusion cri-
teria. The full text of the remaining 146 citations was
examined in more detail (see the web appendix). Of these
146 potentially relevant citations, 118 were excluded
because they did not contain original scientific data (e.g.,
reviews, manuals, narrative reports, and newsletters). Of
the remaining 28 citations, 12 referred to single case
reports and were therefore not included in the final analy-
sis. In addition, five studies provided insufficient informa-
tion [17,24-27]. We contacted the corresponding authors
or associated institutions (e.g., university departments) of
these five potentially relevant studies in an effort to obtain
the missing information, of which one author provided
sufficient data [27]. The remaining four studies were
excluded due to insufficient information.

Characteristics of the Included Studies

In total, two controlled trials [14,28] that consisted of a
total of 80 patients (74 women and 6 men), as well as 10
observational studies [16,27,29-36] that treated 116
patients (76 women, 35 men, and 5 patients whose

Additional records identified through
searching other sources
(N =3624) (N=7)

2,065 records excluded

based on titles and/or abstracts due
to not fulfilling the inclusion criteria
(no EMDR, no pain or pain relevant

outcomes)

118 records excluded

(84 conference presentations, 16
reviews, 11 newsletters, 25

Eligibility

Included
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146 potentially relevant
records retrieved

|

28 studies fulfilling the
inclusion criteria

|

12 studies provided

sufficient data for the current
analyses involving a total of

196 subjects.
|

manuals/ patient information/ books/
book chapters without data, 2
experimental studies in healthy
subjects)

16 studies excluded with reason
(12 case reports, 4 reported
insufficient data)

Pain [ Disability
Pain intensity: 12 studies Disability: 5 studies

Mood
Depression: 8 studies
Anxiety: 5 studies

Figure 1 Preferred  reporting
items for systematic reviews
and meta-analyses (PRISMA,
[19])) flow diagram for search
strategy. Study selection
process. EMDR =eye move-
ment desensitization and
reprocessing.
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gender was not reported), met the inclusion criteria
(Figure 1). The included studies differed considerably in
lengths of treatment, protocols used, and sample selec-
tion criteria (Table 1).

Three studies assessed phantom limb pain (PLP)
[33,34,36], two studies assessed headache (including
migraine) [28,32], three studies assessed musculoskeletal
pain (not further specified) [29,31,35], and two studies
examined fibromyalgia [27,30]. A mixed sample of chronic
pain patients, consisting of headache, fibromyalgia, and
neuropathic pain, was assessed by Mazzola et al. [16],
whereas the sample of chronic pain patients in the study
performed by Estergard [14] was not described in more
detail (Table 1).

Different types of EMDR targets were distinguished after
assessing the EMDR protocols used by the authors. The
protocols used in seven studies were based on the stan-
dard EMDR protocol [14,27,29,33-36], four of which
used a combination of the standard protocol and a stan-
dardized pain-specific EMDR protocol (developed and
published by Grant [10]) [27,29,35,36], and one of which
used the standardized pain-specific EMDR protocol only
[16]. Four studies used self-developed EMDR treatment
protocols [28,30-32]. The protocol used by Marcus [28]
did not entail specific targets, but combined slow eye
movements in a figure eight pattern with diaphragmatic
breathing and compression with the hands to the frontal
and occipital cranial areas. Hassard [31] mentioned that
he had no direct training in EMDR, but had based the
procedure on published EMDR descriptions without pro-
viding more detailed information regarding the targets or
EMDR procedure.

The number of sessions was predefined in only half of the
studies [14,16,28-30,35], whereas the other half were
characterized by a variable number of treatment sessions
that depended upon treatment success [27,31-34,36]. In
the prespecified studies, the number of treatments varied
from one session [28] to 12 sessions [16]. Notably, in
those studies in which the number of treatment sessions
was not preset and was based on treatment success, the
mean number of treatment sessions ranged from five [34]
to seven [33] sessions per patient for PLP (range 3-15),
four sessions for musculoskeletal pain (range 1-11) [31],
and eight sessions for headache [32] (range not reported).
The Hassard study [31] was originally intended with a
higher dose, but the study ended prematurely when the
leading study therapist left the program.

Results from the Controlled Trials

The two controlled trials available were characterized by
significant effects and high effect sizes compared with
the control groups (Table 2). Although both the standard
care medication group and the EMDR treatment group
displayed reduced pain levels in the study performed by
Marcus [28], EMDR intervention reduced or eliminated
migraine pain with greater rapidity and showed signifi-
cant improvement compared with standard care medi-
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cation, as indicated by a Hedges’ g of —6.87 (95%
confidence interval [Clgs]: —8.51, —5.23). The study per-
formed by Estergard [14] using a matched two-group,
wait-control design resulted in a Hedges' g of —1.12
(Clgs: =1.82, —=0.42).

Results from Pretreament/Posttreatment
Observational Studies

The results of all of the observational studies assessing
improvements in pain intensity are summarized in Figure 2
and Table 3.

Effects on Pain Intensity

All of the observational studies reported pain intensity
outcomes (Figure 2 and Table 3). Pretreatment and post-
treatment effect size calculations revealed that the effect
sizes for reductions in pain intensity varied considerably,
ranging from a Hedges’ g of —0.24 (Clgs: —0.88, 0.40) to
—5.86 (Clgs: —10.12, —1.60).

A closer examination revealed that the effects on pain
varied with the length of treatment. The three studies
showing only small to moderate effects on pain intensity
(Hedges’ g of —0.24 [31], —0.28 [30], and —0.56 [32]) were
characterized by short durations (<four sessions) [30,31]
or premature study termination due to unplanned person-
nel deficits [32]. When assessing the duration of treatment
effects, the results tended to be maintained at the
follow-up assessments. Accordingly, the results of pain
intensity and frequency in migraine patients assessed by
Konuk et al. [32] were maintained at 3-month follow-up
and were similar to those reported posttreatment. For
PLP, follow-up indicated that long-lasting pain reductions
remained after 3 months and 1 year [33,36]. In musculo-
skeletal pain patients, the treatment effects either
remained stable over 2 [35] or 3 months [31], or resulted
in further improvements from the posttreatment assess-
ment to the 2-month follow-up [29]. Five out of the 12
studies reported complete pain relief in 15-40% of the
patients [33,36]. In most of these patients, this pain relief
was sustained also at the follow-up assessments ranging
from 2 months up to 40 months, which indicates a timely
stable effect. Three studies also reported patients without
any improvement in pain, disability, or mood [27,31,36].

High effect sizes were reported for PLP (Hedges’ g of
-0.95 [36], —2.40 [33], and -3.34 [34]), headache
(Hedges’ g of —0.56 [32] and —0.95 [16]), and chronic
musculoskeletal pain (Hedges’ g of —0.99 [29] and —5.86
[35]). The effects in patients suffering from fibromyalgia
were more inconsistent and ranged from a Hedges’ g of
—-0.28 [30] to —2.24 [27].

Effects on Disability
Five studies reported disability outcomes [16,27,31,34,36]
(Table 3). Three studies [16,31,36] used a general

measure of health status (the Short Form-36 Health
Survey [16,36] and the Nottingham Health Profile
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Systematic Review: EMDR in Chronic Pain

Table 2 Effect size calculations of the controlled trails for pain reduction

EMDR Controls Effect Size

Study-ID Mean SD Total Mean SD Total Hedges’ g (95% CI)
Effects on pain

Estergard [14] 10.0 8.9 20 20.9 10.2 17 -1.12 (-1.82, -0.42)

Marcus [28] 0.1 0.4 26 2.9 0.4 21 -6.87 (-8.51, -5.23)
Effects on disability

Marcus [28] 53.75 27.0 26 — — — —
Effects on mood*

Estergard [14] 60.9 21.3 20 75.4 19.3 17 —-0.70 [-1.40, —0.01]

The standard mean differences were calculated as the Hedges’ g, with 95% confidence intervals (Cl), with negative values favoring

the EMDR treatment group.

* Mood assessed by the Multiple Affect Adjective Checklist-Revised (MAACL-R, a combined score of anxiety, depression and

hostility).

EMDR = eye movement desensitization and reprocessing; SD = standard deviation.

[31]), whereas two studies used more pain-specific dis-
ability assessment tools (the Pain Disability Index [34]
and the Fibromyalgia Impact Questionnaire [27]). The
pretreatment/posttreatment  effect size  calculations
from these studies revealed that the effect sizes for
improvements in disability ranged from a Hedges' g
of =0.34 (Clgs: —1.27, 0.59) to —3.69 (Clgs: —24.66, 17.28).

Interestingly, the study with short duration (four
sessions) was characterized by a small effect on disability
whereas studies with longer duration (=six sessions) indi-
cated more pronounced improvements in disability. The
improvements in disability were most powerful in those
studies, in which the reduction in pain intensity was
most pronounced.

Effect sizes (85% CIy

Controlled trials | ! ;
Estergard [14] CP not specified (N = 37) = ' —— ! !
Marcus [28] Headache (N = 43) —| ! E_._. E

: i i

QObservational studies : ' '
Konuk et al. [32] Headache (N =11) — ! —H— ! !
de Roes et s, [36] PLP (N = 10) — E - i E
Schneider et al. [33] PLP (N =5) — i — i E
Wilerisky [34] PLP (N = 5] — i —._i_. i
Friedberg [20] Fibromyalgia (N = &) — E —1n i E
Kavakei et al. [27] Fibromyalgia (N = 7) w= E — i E
Grant[10] CP musculoskeletal (N = 3) — : . !
Mazzola etal. [16]  CP not specified (N = 38) — E i E E
Allen [35] CP not specified (N = 4) — E '_'i_' E
Hassard [31] CP not specifietd (N = 27) m E i E E

: I I
5 0 -5 -10

Pain increase Pain reduction

Figure 2 Effects of eye movement desensitization and reprocessing (EMDR) on pain intensity. Calculation of
the standardized mean differences revealed that the effect sizes varied considerably. For the controlled trials,
the standardized mean differences were calculated as the Hedges’ g with 95% confidence intervals for
improvements in pain intensity. For the observational studies, the effect sizes were calculated based on the
pooled standard deviations of the pretreatment and posttreatment data (negative values favor EMDR
intervention). Cl = confidence interval; N = sample size; PLP = phantom limb pain; CP = chronic pain.
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Effects on Mood

Eight studies evaluated depressive symptoms [16,27,31-
36], and five studies assessed anxiety [16,31,32,35,36]
(Table 3). Pretreatment/posttreatment effect size calcula-
tions for improvements in depressive symptoms ranged
from a Hedges’ g of —0.57 (Clgs: —1.47, 0.32) to —1.47
(Clgs: —=3.18, 0.25), for improvements in anxiety ranged
from a Hedges’ g of —0.59 (Clgs: —1.05, 0.13) to —-1.10
(Clgs: —2.68, 0.48).

Safety Aspects

Most studies [14,16,27-31,33,34] reported no relevant
adverse events. In the study conducted by de Roos
et al. [36], three participants complained of increases in
PLP either during or immediately following the EMDR
sessions, especially after sessions in which actual pain
and/or pain-related memories were targeted. The pain
continued for several hours after the session, but in all
cases, disappeared after one night of sleep. A similar
phenomenon was described by Konuk et al. [32], who
also observed transient increases in the number of head-
aches during the treatment interval, followed by
decreases in the frequency posttreatment, and by Allen
[35], who reported a transient increase in pain intensity in
one patient after the sixth session, which was also fol-
lowed by a continuous decrease in pain intensity after
the following sessions. Only de Roos et al. [36] reported
that pain had slightly increased 30 months after EMDR
treatment in one PLP patient who had suffered from
complex regional pain syndrome (CRPS) before treat-
ment and that CRPS also affected the formerly healthy
foot. Apart from this single case, no other severe com-
plications were reported.

Risk of Bias Assessment

The scores for each risk of bias item are shown for all
studies in the web appendix. The major drawbacks of
most of the studies were the lack of adequate control
groups (item #12) and the lack of randomization (item #6).
Only two randomized controlled trials were available
[14,28], neither of which described the method of alloca-
tion. The mean dropout rate for the studies outlined above
was low (approximately 5%), and there were no differ-
ences in the dropout rates between the EMDR groups and
the control groups [14,28]. Further shortcomings were
identified, especially regarding study conduct, including
biased assignment to treatment due to the lack of blinding
and independent assessors (item #3) and the lack of
training in the administration of the instruments used in the
study (item #4). Biases associated with the implementa-
tion of EMDR therapy were found less frequently. With the
exception of Hassard [31], all of the investigators used
manualized, replicable, and specific treatment programs
(item #5), but only two of the studies demonstrated treat-
ment adherence using independent monitoring (item #7)
[28,32].

Systematic Review: EMDR in Chronic Pain

Discussion

The present study systematically summarized the current
evidence for the use of EMDR in the treatment of chronic
pain. Because only two controlled trials were identified, we
extended our analysis to observational studies to obtain
the best evidence currently available.

The two eligible controlled trials were characterized by
significant reductions in pain intensity that had high effect
sizes: Marcus [28] demonstrated greater rapidity and sig-
nificantly greater improvements in migraine compared with
standard care medication, while Estergard [14] demon-
strated that EMDR treatment significantly reduced pain in
chronic pain patients when compared with a delayed
treatment group, without further specifying the underlying
pain conditions.

In contrast to the controlled trials, several observational
studies explored the effects of EMDR in the treatment of
chronic pain. However, even though all of the results
pointed in the same direction, the pretreatment/
posttreatment effect size calculations of these studies
revealed that the effect sizes varied considerably depend-
ing on the underlying pain condition and the length
of treatment.

Given the marked diversity in the study results, a closer
look at these studies was required. Based on the results of
the present studies, promising results were reported for
PLP [33,34,36], headache [16,28,32], and chronic mus-
culoskeletal pain [29,35]. Interestingly, five studies
reported complete pain relief in 15-40% of their patients
despite preceding, long-standing histories of treatment-
refractory pain in these subjects. This contributed to the
astonishingly high effect sizes reported by some of the
studies [28,34,35]. Moreover, when evaluating the stability
of treatment effects, most of the results were either main-
tained or showed even further improvements at the
follow-up assessments, thus providing some preliminary
evidence that EMDR may be effective over the long term.

Notably, most current psychological approaches like CBT
lead to improvements in disability and psychological dis-
tress, whereas direct effects on pain intensity are predomi-
nantly low so far [1,38]. Accordingly, the current
consensus is to direct chronic pain care toward pain man-
agement rather than pain cure [39]. In contrast, the effects
of EMDR seen in our review are mainly associated with
some direct improvement in the pain intensity and only to
a lesser extent with reductions in anxiety or depression.
This may indicate that EMDR has some direct impact on
the underlying pain processing corticolimbic levels that
finally results in an altered perception of the nociceptive
information rather than being restricted merely to second-
ary “pain management effects” mediated by alterations of
higher brain functions like cognition or coping behavior.

Furthermore, EMDR might be effective in treating pain

because it focuses specifically on the affective aspects of
pain. Chronic pain is often characterized by high affective
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distress, and there is an important interaction between
affective distress and the patients’ pain experience. For
example, affective distress can be an emotional compo-
nent of pain, pain can be a consequence of affective
distress, and affective distress can be a comorbid disorder
of pain. Originally developed to eliminate the affective dis-
tress resulting from traumatic memories, EMDR is suitable
to focus specifically on these aspects of pain. Thus, tar-
geting the affective distress and associated distressing
events that are coupled with pain itself will ameliorate pain.

Noteworthy, the effect sizes varied considerably across
studies, and it would be worthwhile to examine the pos-
sible reasons for this variability.

One interesting finding was that treatment success varied
with the length of treatment. In particular, studies charac-
terized by treatment duration of fewer than five sessions
showed only small improvements in pain intensity and
disability. Notably, in those studies in which the number of
treatment sessions was not preset, but was instead based
on treatment success, the mean number of treatment
sessions varied between six and eight sessions. Such
data suggest that a treatment duration of six sessions or
more may be favorable for the use of EMDR in the treat-
ment of chronic pain conditions. Interestingly, Wilensky
[34] observed that the number of sessions necessary for
treatment success was correlated with the amount of time
since the initial accident. He suggested that the sooner
the pain is treated, the more quickly remission can be
achieved [34]. Although it would be valuable to further
investigate these observations systematically, this obser-
vation indicates that more than a few sessions of EMDR
may be required to alleviate pain.

An important therapeutic step required for desensitization
and reprocessing in EMDR therapy is causing the patients
to focus on disturbing memories while focusing on an
external bilateral stimulus. Accordingly, an interesting
question challenges the primary target of this desensitiza-
tion and reprocessing procedure. Most of the studies
focused on traumatic memories, pain-related disturbing
memories, and present pain triggers using the standard
EMDR protocol [14,27,29,32-36]. Notably, some of the
studies focused additionally on the actual pain itself using
modified “pain-specific” protocols [16,27,29,30,33-36].
Special emphasis was placed on facilitating changes in
pain sensations and developing new coping strategies
based on these experiences. Accordingly, the authors
demonstrated a significant increase in the perceived ability
to cope with pain following their EMDR pain protocol [29].
Such great variety in possible desensitization targets
raises the question of whether the primary focus should
be the traumatic experiences or the chronic pain. Notably,
Wilensky [34] observed in patients suffering from PLP that
it was necessary to process—in addition to the initial
pain-related accident—memories that appeared to be
related indirectly with the pain (memories associated with
seeing the “stump” for the first time, as well as the idea of
being a “cripple” and various physical sensations) a
number of times. Moreover, during the subsequent course
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of treatment earlier material often also began to emerge,
which involved memories of earlier accidents, deaths of
family members, father’s pain, as well as targets related to
a brother's death or a wife’s leukemia diagnosis [34].
Interestingly, in these cases, the PLP pain was most often
not alleviated until these early memories were also repro-
cessed. Nevertheless, based on the current evidence, the
question as to whether the traumatic experiences or the
chronic pain should serve as the primary focus remains to
be determined. Taken together, clear statements regard-
ing favorable protocols or targets cannot be made. The
narratives and experiences of the authors suggest that
EMDR in the treatment of chronic pain requires a greater
variety of targets and more flexibility in the protocol appli-
cation compared with the treatment of PTSD. Further, the
explorative description of the course of most studies sug-
gests that targets for desensitization and reprocessing
should neither be restricted to the pain nor to traumatic life
events in advance, but should be adapted to the indi-
vidual, as required. Notably, the fact that the weakest
effects on pain intensity were observed in the only study in
which the therapist had no direct training in EMDR, but
initiated the procedure based on the published description
[31], may support the recommendation that EMDR treat-
ment requires special training [37].

In sum, the variability of effect sizes across studies may be
explained by several factors, and particularly the length of
treatment, the protocols used, as well as possible differ-
ences in the therapist’s training level may influence the
final treatment success.

It is important to note that no severe safety concerns
were reported with the use of EMDR in the treatment of
chronic pain. As EMDR is a “disclosing” and “stirring up”
technique, unanticipated emotional or physiological reac-
tions in the patients may be induced by EMDR. Accord-
ingly, there is the potential risk of retraumatization and
deterioration of symptoms in traumatized chronic pain
patients in which trauma and pain are associated. More-
over, processing may continue after the patient leaves
the therapist setting, potentially representing an
increased risk to the patients. An interesting finding was
the “breakthrough” phenomenon of a transient increase
during the initial treatment interval followed by long-
lasting pain relief, as described by de Roos et al. [36],
Konuk et al. [32], and Allen [35]. Such observations may
indicate that initial pain aggravation is not necessarily a
negative sign and should not automatically lead to an
immediate discontinuation of therapy. However, reported
cases of pain worsening and extensions of CRPS should
be viewed as reasons to be extraordinarily reluctant to
apply EMDR to patients suffering from CRPS [36]. Nev-
ertheless, the current data suggest that EMDR is a
rather safe treatment option.

Finally, a number of limitations need to be considered. The
most important limitation is that the overall number of
studies was limited. So far, only two controlled trials were
available, which were characterized both by small sample
sizes, lack of adequate follow-up assessments, and
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monocentric design. Thus, based primarily on observa-
tional studies, the overall evidence for the use of EMDR in
the treatment of chronic pain is currently not clearly deter-
minable. Considering that the majority of included studies
was small and monocentric, there is a relevant risk of an
overestimation of true treatment effects. Accordingly, all
conclusions drawn from this review are exploratory in
nature and should be interpreted with caution. In contrast,
there is sufficient evidence from systematic reviews and
meta-analyses that CBT leads to at least modest improve-
ments in quality of life indexed by positive changes in
disability, psychological distress (principally depression),
and, to a lesser extent, pain intensity. Accordingly, with
only two controlled trials the total evidence for the use of
EMDR in the treatment of chronic pain has to be classified
as currently insufficient, and additional high-quality studies
are needed before recommendations for EMDR can
be made.

However, due to the promising findings, there is an
urgent need for well-designed studies with adequate
control groups to assess specific pain conditions using
standardized EMDR interventions of sufficient treat-
ment length.

Furthermore, the studies included showed considerable
variability in sample characteristics, treatment procedures,
and assessment tools. This heterogeneity prompted us to
present the results in a narrative manner.

Nevertheless, our review outlines some essential require-
ments for further research. The possibility that relatively
short treatment can result in the permanent cessation of
long-lasting and tedious pain has major implications for
the personal recovery of those debilitated by this condi-
tion. Although definite recommendations are beyond the
scope of this review, scientists should pay particular
attention to adequate length of treatment and a compre-
hensive assessment of potential targets for desensitiza-
tion and reprocessing when planning future studies.
Although dramatic effects were reported, not all patients
seemed to respond to EMDR treatment. Three out of 12
studies reported a relevant number on nonresponders
without any improvement in pain, disability, or mood
[31,36,37]. Therefore, identification of subgroups that are
likely to benefit from treatment with EMDR is warranted.
Notably, most nonresponders (7 out of 19) were reported
in the Hassard study [31], which may indicate the impor-
tance of the appropriate education of the therapist
as well as the use of manualized and established
EMDR protocols.

In conclusion, our review suggests that EMDR may be a
safe and promising treatment option for chronic pain con-
ditions. However, the small and methodologically limited
existing body of evidence with a high risk of bias pro-
vides insufficient evidence for definite treatment recom-
mendations, and further studies are warranted. Thus far,
uncontrolled studies have been carried out for a multitude
of different pain syndromes, and further research ques-
tions such as adequate length of treatment, established

Systematic Review: EMDR in Chronic Pain

protocols, and potential EMDR targets can be derived on
the basis of these studies. However, because the number
of randomized controlled trials with adequate lengths of
treatment is minimal, we recommend further exploration of
the efficacy of EMDR in treating chronic pain patients by
means of well-designed studies using standardized EMDR
interventions of sufficient treatment length with adequate
control groups.
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