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Abstract

Background: Posttraumatic stress disorder (PTSD) may develop after exposure to a traumatic event. Eye Movement
Desensitization and Reprocessing (EMDR) is an evidence-based psychological treatment for PTSD. It is yet unclear
whether eye movements also reduce stress reactivity in PTSD patients. This study aims to test whether eye
movements, as provided during Eye Movement Desensitization (EMD), are more effective in reducing stress
reactivity in PTSD patients as compared to a retrieval-only control condition.

Methods: The study includes participants who meet criteria of PTSD of the public psychological services in Jakarta
and Bandung, Indonesia. One hundred and ten participants are randomly assigned to either an (1) Eye Movement
Desensitization group (n = 55) or (2) retrieval-only control group (n = 55). Participants are assessed at baseline (T0),
post-treatment (T1), 1 month (T2), and at 3 months follow-up (T3). Participants are exposed to a script-driven
imagery procedure at T0 and T1. The primary outcome is heart rate variability (HRV) stress reactivity during script-
driven imagery. Secondary outcomes include heart rate (HR), pre-ejection period (PEP), saliva cortisol levels, PTSD
symptoms, neurocognitive functioning, symptoms of anxiety and depression, perceived stress level, and quality of
life.

Discussion: If the EMD intervention is effective in reducing stress reactivity outcomes, this would give us more
insight into the underlying mechanisms of EMDR’s effectiveness in PTSD symptom reduction.

Trial registration: ISRCTN registry ISRCTN55239132. Registered on 19 December 2017.

Keywords: Stress reactivity, Posttraumatic stress disorder, Eye Movement Desensitization and Reprocessing, HRV,
PEP, Indonesia
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Background
In Indonesia, people are at high risk for trauma
exposure, including natural disasters, violent crime,
sexual harassment, or experiencing a severe accident,
which may lead to posttraumatic stress disorder [1, 2].
Therefore, it can be expected that a high prevalence of
PTSD may occur in Indonesia. Research on PTSD in
Indonesia is limited. According to existing studies, the
prevalence rate of PTSD was 47% among adolescents,
6 months following an earthquake in Aceh [3]. Another
study by Down et al. found that overall PTSD rate after
major natural disasters in Sumatera and Java was 20.9%
[4].
Several psychological interventions are applied to deal

with PTSD symptoms. The strongest empirical evidence
exists for trauma-focused Cognitive Behavioral Therapy
(TF-CBT) and Eye Movement Desensitization and
Reprocessing (EMDR) [5, 6]. In this study, we focus on
EMDR, more specifically, on the first part of this treat-
ment: Eye Movement Desensitization (EMD). Some pre-
liminary evidence exists for the effect of EMDR on stress
measures [7, 8]. It is of interest to study how EMD can
get under the skin of patients and alter the level of stress
reactivity in PTSD patients.
The effect of eye movements in EMDR therapy

process has been explained through the working
memory theory, which states that both recalling an
emotional memory and making eye movements
simultaneously, requires working memory capacity.
Performing this dual-task requires working memory cap-
acity and renders the memory less vivid and less emo-
tional [9]. Support for this theory has been found in
several experimental studies in healthy samples that re-
ported lower vividness and emotionality of negative au-
tobiographic memories after recall with eye movements
(e.g., [10, 11]). Although these studies have shown that
EMs significantly reduce memory vividness and emo-
tionality of aversive memories, some limitations remain.
The majority of these studies were done in non-clinical
healthy student samples. Therefore, the results are diffi-
cult to translate to clinical PTSD populations (e.g., [12,
13]).
In addition, only a few studies examined whether

EMDR improves stress reactivity related to traumatic
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memory retrieval as part of the arousal and activity
cluster of symptoms in PTSD [14]. Stress reactivity is
defined as the reactivity of the autonomic nervous
system, which is represented by decreased heart rate
variability (HRV) and decreased pre-ejection period
(PEP), and increased heart rate (HR) in response to a
trauma-related stressor [15]. It has been suggested that
EMs in EMDR are beneficial and have a distinct effect
on psychophysiological responding [16]. The orienting
response theory of EMDR states that EMs, or other
dual-attention stimuli, elicit an orienting response with
associated physiological de-arousal that enhances trauma
material processing [17]. The previous studies in non-
clinical and clinical participants have found that EMDR
led to significant reductions in heart rate and skin con-
ductance responses to trauma recall compared to a re-
laxed state [16, 18].
Therefore, it is important to examine whether EMD is

associated with reduced stress reactivity among clinical
PTSD patients. Psychophysiological stress mechanisms
that may play a role in PTSD treatment effects include
reduced physiological stress reactivity, assessed with
heart rate (HR) and heart rate variability (HRV)
responses, and neuroendocrine stress response, as
indexed by cortisol levels in saliva [19, 20]. HRV
represents the change in the time interval between
successive heartbeats. HRV provides an index of the
parasympathetic nervous system and has been associated
with emotional self-regulation [21].
Besides activating autonomic functioning, stress also

activates the hypothalamic-pituitary adrenal (HPA) axis.
Activation of the HPA axis is indexed by heightened cor-
tisol levels. High levels of saliva cortisol have been asso-
ciated with general life stress and emotional regulation
that influences cognitive function [22, 23].
A previous study has found a significant relationship

between PTSD symptoms and neurocognitive deficits,
suggesting that PTSD symptoms may also interfere with
executive function and may cause impairments in
cognitive flexibility [24]. Another study showed that
improved neurocognitive functioning might be a
potential mechanism for long-term maintenance of
treatment gains following CBT for PTSD [25]. This
study will focus on specific elements of neurocognitive
functioning, including memory, attention, and informa-
tion processing, and examine whether these indices im-
prove after EMD.
If we find evidence for reduced stress reactivity and

improved neurocognitive functioning after EMD, it can
help in understanding part of the underlying
mechanisms through which EMD exerts its effects on
PTSD symptom reduction. To examine this, we will
compare EMD with a control condition, consisting of
the same procedure as EMD, but without the EM.

Furthermore, we will investigate whether PTSD
symptom reduction is related to reduced stress reactivity
and neurocognitive functioning. We hypothesize that
participants with PTSD receiving the EMD condition
will show larger stress reactivity reductions in response
to trauma scripts and greater improvements in
neurocognitive functioning than the retrieval-only con-
trol group.

Objective
This study aims to test whether particularly Eye
Movement Desensitization (EMD), the first part of
EMDR treatment, is more effective in reducing stress
reactivity in PTSD patients, as compared to a retrieval-
only control condition. The current study also investi-
gates whether EMD is related to improved neurocogni-
tive function, including memory, attention, and
information processing.

Methods
Design
Figure 1 shows the randomized clinical trial (RCT)
design of this study (see Fig. 1, flow chart of the trial
protocol). Assessments during this study will be
conducted during baseline (T0), 1-week post-treatment
(T1), 1-month follow-up (T2), and 3 months after treat-
ment (T3). The study has been approved by the research
Ethics Committee Universitas Padjadjaran Bandung on 2
July 2018. Document number: 3 35/UN6.KEP/EC/2018.

Fig. 1 Flow chart of the trial protocol
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Inclusion and exclusion criteria
Participants will be included when they meet the
following criteria: (1) Diagnostic and Statistical Manual
of Mental Disorders, fifth edition (DSM-5) diagnosis of
PTSD as diagnosed with the Structured Clinical
Interview for DSM-5 disorders (SCID-5) and (2) age of
18 years or older. Participants will be excluded if they
meet any of the following criteria (as indicated by SCID-
5): (1) current or previous psychotic disorder, (2) current
substance use disorder, (3) acute suicidality, and (4)
current organic disorder, i.e., epileptic and brain
damage.

Recruitment
Recruitment of participants will take place from 21 April
2019 to 31 December 2020. Participants (N = 92) will be
recruited at the public psychological services of Jakarta,
Bandung, and Cimahi. These public centers are (1) the
“Pulih” clinic in Jakarta, (2) the “psychology service
Unisba” in Bandung, and (3) the “crisis center Unjani” in
Cimahi. Recruitment will be performed by public
announcements through brochures, social media
(Facebook, a WhatsApp group, and Instagram), and on
the website of the Unjani and “Pulih” clinics. Potential
participants who are interested in the project can
contact the research team by phone. Then, the research
team will perform a first eligibility check by phone.”

Procedure
Screening
The study is open for both clients who are already a
patient in one of the participating centers and new
patients. Both new, chronic, and recurrent PTSD
patients are included, and for all participants, the
inclusion criterion is a current DSM-5 diagnosis of
PTSD. The candidate participant will be invited to the
clinic and asked for oral and written informed consent.
Next, the participant will be administered the SCID-5 by
a trained assessor. The following self-report question-
naires will also be administrated: sociodemographic
questions (i.e. gender, age, ethnic), medical history (i.e.
medical intervention, kind of drug consumed), and the
PCL-5 (PTSD Checklist for DSM-5) [26]. If a candidate
meets the inclusion criteria and none of the exclusion
criteria, the participant will be invited to the next step of
the baseline assessment after a break of 15 min.
A research assistant will provide information about the

purpose of the study, including the background rationale
of the study, risks and safety, benefits, and their right to
withdraw from the study at any time without
consequences. The participants will be asked oral and
written informed consent for the RCT before entering
the study.

The research assistant will continue the baseline
assessment by administering the Hopkins Symptoms
Checklist-25 (HSCL-25) [27], the Perceived Stress Scale
(PSS [28];), and the World Health Organization Quality
of Life (WHOQOL-BREF [29];). Neurocognitive tests ad-
ministered at baseline include the Trail Making Test
(TMT) [30], California Learning Verbal Test (CLVT
[31];), and Subtest Digit Span of the Wechsler Adult
Intelligence Scale fourth edition (WAIS-IV) [32]. Finally,
participants will be instructed on how to collect saliva
for cortisol analyses.
The second part of the baseline assessment includes

the physiological measurements, using the VU
University Ambulatory Monitoring System (VU-AMS)
device when the participant listens to the traumatic
script. The physiological measurements are performed
1 week after the T0, directly before the first treatment
session. The reason is that the traumatic script needed
for the physiological measurements will be prepared
based on the information gathered at the T0. The
recording procedure of VU-AMS is explained in the
stress measurement section.

Randomization
After all baseline assessments have been completed,
randomization will be conducted. We use the
randomization tool that is included in the Castor data
management software (www.castoredc.com). Participants
will be allocated in a 1:1 using block randomization into
one of two conditions: (1) EMD and (2) retrieval-only
control which consists of the EMD protocol without the
EMs. Block sizes of 4, 6, and 6 will be selected randomly
within the randomization process. The time span be-
tween T0 and the first intervention session will be ap-
proximately 1 week.
At post-treatment after the final session, the PCL-5,

HSCL-25, PSS, WHOQOL-BREF, TMT, CVLT, Digit
Span, HRV/HR, PEP, and saliva collection for cortisol
will re-administered. Then, 1 month (T2) and 3 months
(T3) after the final session, the PCL-5, HSCL-25, PSS,
WHOQOL-BREF, TMT, CVLT, and digit span WAIS-
IV subtest will re-administered. The follow-up assess-
ment will be performed in two steps. First, participants
will be contacted personally and motivated to complete
the follow-up assessment. In case participants refuse,
they will be offered an assessment of primary outcome
only. If participants still refuse, they will be asked to pro-
vide reasons for their refusal, which will be documented.

Blinding
The study is single blind. Participants will be informed
about the condition they are assigned to. The research
coordinator and therapist will not be blinded to
treatment allocation. The assessors are blinded, meaning
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that an assessor is not aware of the condition to which
the participant is assigned. The statistical analysis will be
performed by statistician who is blinded to treatment
allocation. The statistician is a doctoral researcher who
is an expert in data analysis using R statistics software.

Stress measurement
Physiological responses to scripts (see script-driven im-
agery [33];) are acquired by using the VU-AMS device,
which records the electrocardiogram (ECG) and the im-
pedance cardiogram (ICG) continuously through seven
disposable electrodes. The reliability and validity of the
VU-AMS device have been reported as adequate [34].
Stress reactivity will be measured through HR/HRV and
PEP variables. HRV and pre-ejection period show vari-
ability and are indicators of cardiac autonomic nervous
system activity (sympathetic drive by pre-ejection period,
and parasympathetic drive by HRV) [35].
The recording process will be held in a private area or

any location that is relatively quiet and free of noise.
The participants will be seated in a comfortable chair,
and their feet should be able to reach the floor. The
participants should not do the following activities at
least 1 h prior to the recording: heavy aerobics,
consumption coffee, tea, or other caffeine. No cigarettes
should be smoked from 30min before the recording.
Participants are asked to wait at least 1½ h after a heavy
meal to take the measurement. Current medications are
recorded. Research staff will explain to participants that
the goal of this session is to gather information about
stress responses to trauma scripts. They also will be
informed that excessive movement may result in

artifacts and therefore, they are asked sit quietly without
talking, falling asleep, crossing legs, or making
unnecessary movements. It is preferable that participants
keep their eyes open. The test leader will place 7
electrodes on the surface of the participant’s skin. After
attaching the electrodes, the test leader checks the signal
on the monitor screen. If the signal looks stable, then
the recording process is ready to begin (see Fig. 2, lead
electrodes placement).

Script-driven imagery
Stress responses to neutral and traumatic stimuli will be
measured using the script-driven imagery procedure
[33]. For the current study, the researcher prepared “vis-
iting the national library” as a neutral script. Personal-
ized traumatic scripts will be made based on of
participants’ trauma narratives. The participants are first
asked to describe their traumatic event in detail, which
the interviewer will write down in about 450–500 words.
The story includes a mental image of the traumatic ex-
perience that produces distress. This traumatic script
will be read and audio-recorded by an independent fe-
male person. The recordings of the neutral and trauma
scripts will be played during physiological stress assess-
ment using the VU-AMS device [36].

Physiological recording using VU AMS
The total physiological stress measurement procedure
will include five stages, during which stress indices,
including HRV/HR and PEP, will be assessed using the
VU-AMS device. The five stages are as follows: baseline,
neutral script, recovery-1, traumatic script, and

Fig. 2 Lead electrodes placement

Susanty et al. Trials          (2021) 22:181 Page 5 of 12



recovery-2. The duration of each stage is 5 min (see Fig.
3, timeline of VU-AMS recording). At the baseline, the
participant is seated in a relaxed manner without doing
any activities. Similarly, at recovery-1 and recovery-2,
the participant can relax, and will be allowed to read
provided magazines. At the neutral script stage, the par-
ticipant will be asked to listen carefully to the script “vis-
iting the national library” for 3 min. This stage lasts for
5 min and will continue to recovery-1 stage lasts for 5
min. In the following stage, participants will be asked to
listen carefully to the trauma script and then to re-
experience the emotions or feelings associated with
trauma events for 3 min. This stage lasts for 5 min. Fi-
nally, the last stage of recording is recovery-2 period of
5 min. This process will be conducted directly before
(session 1) and after treatment (session 6/last
intervention).

Cortisol assays protocol
Cortisol levels will be determined in saliva using
salivette sampling devices by the competitive
immunoenzymatic method [37]. This method is used for
quantitative determination of cortisol concentration in
saliva. The area under the curve concerning for to the
ground (AUCg) will be determined, as well as the
cortisol awakening response (CAR) [38]. Participants are
instructed to collect the first sample immediately after
waking up or at 7 am, at 30-min post-waking, at 12.00
pm, and at 8.00 pm. Samples are stored in participants’
freezers until research staff collects them to stores them
in a freezer at − 20 °C until taken to the laboratory for
assay (maximum storage 6months).

Outcome measures
Primary outcome
The primary outcome of this study is the level of the
HRV in response to the trauma script. HRV is an
indicator of the activity of the parasympathetic nervous
system, which is active in resting conditions. HRV
represents the change in the time interval between
successive heartbeats [21]. The time between beats is
measured in milliseconds (ms) and is called an R-R
interval or inter-beat interval (IBI). Time domain ana-
lyses measures the changes in heart rate over time or the
intervals between successive normal cardiac cycles. We
will use root mean square of the successive differences
(RMSSD) as the outcome metric for the primary out-
come. RMSSD is one of a few time-domain tools used to
assess HRV, the successive differences being neighboring

RR intervals [39]. Kim and Woo found that normal
range of RMSSD in population was 29.7 ± 18.1 ms [40].
In this study, we expect that there is a difference in the
change of HRV (Δ HRV) between the experimental and
the control group (Δ HRV in the experimental group is
smaller than Δ HRV in the control group). HRV will be
measured at time point T0 (baseline) and T1 (post-treat-
ment) for all participants.

Secondary outcomes
Heart rate (HR)
Heart rate, a general index of arousal due to for
examples stressful conditions, is influenced by both the
parasympathetic and the sympathetic nervous system.
Heart rate is usually measured in beats per minute
(bpm), using the R-peak of the QRScomplex as a
marker. The time between two R-peaks is measured over
a given period of time, resulting in a RR-interval (or
NN-interval, referring to normal beats). We will com-
pute the level of HR in response to the trauma script.

Pre-ejection period (PEP)
The pre-ejection period (PEP) is defined as the time
interval from the beginning of electrical stimulation of
the ventricles to the opening of the aortic valve. PEP is
an indicator of the sympathetic nervous system activity,
which is high under stressful conditions [35]. We will
compute the level of PEP in response to the trauma
script.

Other measures
The SCID-5 is a semi-structured interview for DSM-5
Axis I disorders [41]. In this study, we administer three
modules during screening: the Trauma and Stressor-
Related Disorder to diagnose PTSD, Psychotic and Asso-
ciated Symptoms, and Substance Use Disorders Mod-
ules, using the Bahasa Indonesian version of the SCID-5
[42].
Details of assessment instruments and time points are

found in the Standard Protocol Items:
Recommendations for International Trial (SPIRITS)
Checklist (see Table 1). Other symptoms (PCL-5, HSCL-
25, PSS) and quality of life (WHOQOL-BREF) will be
measured at every time point at T0 (baseline), T1 (post-
treatment), T2 (1 month follow-up), and T3 (3 months
follow-up). We also administer the PCL-5, HSCL-25,
PSS, and WHOQOL-BREF after a session of treatment.
The PCL-5 is a self-report 20-items questionnaire to

assess the 20 DSM-5 symptoms of PTSD on a scale from
0 to 4 (“not at all (0)” to “extremely (4)”). Items are
summed to provide a total severity score and total score
range between 0 and 80. PCL-5 scores exhibited strong
internal consistency (α = 0.94), test-retest reliability (r =
0.82), and convergent (rs = 0.74 to 0.85) and

Fig. 3 Timeline of VU-AMS recording
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Table 1 The schedule of enrollment, interventions, and assessments
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discriminant (rs = 0.31 to 0.60) validity in a study in
trauma-exposed college students [43]. We use the Indo-
nesian version of the PCL based on the DSM-5 [44].
The Live Events Checklist (LEC) will be used to assess

which traumatic event(s) participants have experienced.
The LEC has strong convergence with measure of
psychopathology that are known to be associated with
trauma exposure [45]. The LEC assesses exposure to 16
events known to potentially result in PTSD or distress
and includes one additional item assessing any other
extraordinarily stressful event. The participants rate
their experience of the events on a 5 point nominal scale
(1 = happened to me, 2 = witnessed it, 3 = learned about
it, 4 = not sure, and 5 = does not apply), and they may
endorse multiple levels of exposure to the same trauma
type. The LEC does not yield a total score or composite
score.
The Hopkins Symptoms Checklist-25 (HSCL-25) is

used to measure anxiety and depression symptoms. The
HSCL-25 consists of two parts: anxiety symptoms (10
items) and depression (15 items). Symptoms are scored
on a five-point scale varying from “not at all (0)” to “ex-
tremely (4),” and total scores range between 0 to 40 for
anxiety and 0 to 60 for depression, with higher scores in-
dicating more symptoms. The HSCL-25 has been trans-
lated and culturally adapted for use in Indonesia [46].
The HSCL-25 is reliable and valid across a variety of cul-
tural groups, including Indonesia [47].
The Perceived Stress Scale (PSS) is the most widely

used instrument for measuring perceived feelings and
thought of stress during the last month [28]. The PSS
is one of the most widely used and established
validity and reliability [48]. The PSS consists of 10
items on a scale from 0 to 4 (0 = never, 1 = almost
never, 2 = sometimes, 3 = fairly often, 4 = very often).
The PSS has been translated into Indonesia language.
The reliability measure for PSS-10 using the Cron-
bach alpha was 0.84 [49].
Quality of life will be assessed using the World

Health Organization Quality of Life (WHOQOL-
BREF) [29]. The instrument consists of four domain
scores and two other items measuring the overall
perception of quality of life and general health during
the past 4 weeks. The domains are grouped into
physical health (7 items), psychological (7 items),
psychological health (6 items), social relationships (3
items), and environment (8 items). Domain scores are
scaled in a positive direction (1 = not at all, 2 = not
much, 3 = moderately, 4 = a great deal, 5 = completely).
The scores are transformed into a linear scale
between 0 and 100, with lower scores indicating
lower levels of quality of life. The WHOQOL-BREF
has showed adequate psychometric properties across
many contexts and across many health conditions in

many countries [50, 51]. We will use Indonesian ver-
sion of the WHOQOL-BREF [50].

Neurocognitive functioning
The neurocognitive instruments will be administered at
baseline (T0), post-treatment (T1), one month (T2), and
3 months follow-up (T3). Wechsler Adult Intelligence
Scale-Fourth Edition (WAIS-IV) has been validated and
is commonly used embedded performance validity tests
(PVTs) [52]. The WAIS-IV-ID (Indonesian version) has
been adapted and validated by Suwartono et al (2014)
[53, 54]. To assess attention and working memory, we
administer the Digit Span subtest, a 3-part test involving
digit span forward, backward, and sequencing [55]. Digit
span forward is a test involving, attention, encoding, and
auditory processing. Digit span backward will measure
working memory, transformation of information, mental
manipulation, and visuospatial imaging. Digit span se-
quencing was designed to measure working memory and
mental manipulation of information.
The California Verbal Learning Test (CVLT) is a five-

trial learning task, followed by an interference list and
short delay free recall which measures encoding, short-
term retrieval, and recognition of verbal information
[56]. Participants are asked to recall a number of words
in A list (immediate free recall), words in B list (immedi-
ate free recall), and last words in A list (short delay free
recall) [57]. The CVLT second edition was translated
and culturally adapted to Indonesian Multiple Sclerosis
patients [58]. Estiasari et al. reported CVLT is valid and
reliable and can be widely used to assess cognitive func-
tion in Indonesian participants [58].
The Trail Making Test (TMT) measures information

processing speed, shift of attention, planning, and
cognitive flexibility [59]. The TMT comprises of a part
A and part B. In part A, the participant uses a pencil to
connect a series of 25 encircled numbers in numerical
order. In part B, the participant connects 25 encircled
numbers and letters in numerical and letters. The
administration time will generally range from 5 to 10
min [30]. The study results suggest that TMT A and B
demonstrated adequate validity and reliability for
assessing executive function and visuospatial processing
speed among older adults [60, 61].

Intervention
EMD treatment protocol
The procedures of EMD intervention will be carried out
in line with the standard EMDR protocol [62]. Since we
aimed to evaluate the effects of eye movement during
retrieval of a traumatic memory, we decided to omit the
installation phase from the original EMDR procedure in
both study groups. It has been suggested that the
installation phase may be counter-effective, since
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performing eye movements when retrieving a positive
cognition or image (as done in the installation phase)
may render that positive image less vivid and positive
[9]. EMD will be given during 4 to a maximum of 6 ses-
sions, and each session lasts 45–60min. The therapist
will provide at least 4 sessions, even if their Subjective
Units Distress (SUDs) scores decrease to 0 or 1 in less
than 4 sessions and stop when SUDs = 0 or 1 for all tar-
get memories. If the participant does not reach 0 or 1 in
6 sessions, the therapy will be ended nevertheless, to
minimize heterogeneity. In addition, reductions in dis-
tress may also take place after the therapy has ended.
SUDs measure the level of distress before and after tar-
get memory processing, where 0 is no disturbance or
neutral and 10 is the highest disturbance.
EMD consists of the following steps: (1) Client History

and treatment planning: obtaining information regarding
the clients’ clinical condition, including intrusive
emotions and physical sensations. (2) Preparation:
building a therapeutic bond with the client, the
explanation of EMDR process and its effects. (3)
Assessment: identification of the target visual image of
the traumatic memory and associated negative emotions.
The participant describes the intensity of the negative
emotions on a 0–10 SUDs scale). (4) Desensitization:
clients will be asked to focus on target traumatic events,
while focusing their eyes on the therapist’s finger that
moves from left to right an back in the participant’s
visual field. The therapist will conduct EM for 24 cycles
several times. This phase will end if SUD scores reach 0
or 1. Next, participants will scan their body until any
tension disappears. (5) Closure: the session is closed, and
the stabilization techniques and relaxation exercises are
reviewed. Sessions 2–4 will start with a reevaluation of
the patient’s progress and SUD scores of target events to
guide the choice of continuing with the target traumatic
event or choosing a new event.
The EMD treatments will be performed by

experienced psychotherapists with at least 1 year of
experience in treating PTSD patients. Eight therapists
are recruited through colleagues from the Clinical
Psychologist Association (IPK). An accredited EMDR
supervisor will supervise therapists weekly.

Retrieval-only condition (control)
Control participants will receive the same treatment as
the EMD group participants, except that during phase
(4) Desensitization, no eye movements will be performed
during retrieval of the trauma memory.

Data collection, quality control, and confidentiality
All data will be pseudo-anonymized. A coding list with
participant numbers and names, and the informed con-
sent forms, will be stored in a separate locked place at

the research coordinator’s office. Data are stored in the
Castor Data Management program.
Drop out and premature termination from study or

treatment at any point after randomization will be
recorded. The participants can choose to withdraw from
the trial intervention, withdraw from follow-up, with-
draw from both conditions, and ask that previously col-
lected data not be used. A participant may be withdrawn
from intervention if he/she feels does not fit into the
given intervention technique (e.g., the participant feels
nauseous doing eye movements task when recalling the
memory). Participants who withdraw from the interven-
tion as part of the trial will proceed to the follow-up as-
sessment unless they withdraw consent for this. For any
participant reluctant to complete the full outcome as-
sessment at follow-up, we will attempt to obtain the
PCL-5, PSS, HSCL-25, WHOQOL-BREF, CVLT, Digit
Span (WAIS-IV), and TMT. As much information as
possible will be collected from protocol non-adherents
including reasons for non-adherence. All randomized
participants will be included in the intention to treat
analysis.

Protection and assessment of safety
The study has been approved locally by the Health
Research Ethics Committee of Medical Faculty of
Padjadjaran University (KEPK-FK Unpad) on 26 June
2018. Adverse events (AEs) will be reported to KEPK-FK
Unpad by the principal investigator.

Sample size
We expect that HRV will decrease in both groups at T1
compared with T0, with a smaller decrease in the EMD
group, resulting in greater HRV at T1 in the EMD group
compared with the EMD retrieval-only control group.
No studies have been carried out yet comparing the ef-
fect of EMD to retrieval only on HRV in PTSD patients
to inform power calculations. However, based on the
theoretical assumptions and studies with other related
outcome measures [63, 64], we expect to detect a differ-
ence between the EMD condition and retrieval only on
HRV of a medium effect size (Cohen’s d = 0.4). Power
calculations were conducted using G*power software
and were based on based on a general linear model
(GLM). Linear mixed-effect model can be conceptual-
ized as GLM (repeated measure ANOVA) as a balanced
design within independent sampling units, and an un-
structured covariance model is assumed [65]. We trans-
formed for Cohen’s d = 0.4 into f = 0.2. For a 2 between
(treatment EMD conditions) X 2 within (baseline, post-
treatment) repeated measure ANOVA (α = 0.05, power =
0.9, correlation between measures = 0.4, and medium
effect-size f = 0.2) [7, 66]. A power calculation suggested
that a total sample size of N = 82 will be required, which
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is 41 per condition. All power computations were con-
ducted in the G*Power software. Considering drop out
of participants, we will recruit an additional 25% extra
participants, yielding a total number of 55 participants
per condition, thus 110 participants in total.

Statistical analysis
Baseline sociodemographic and outcomes of interest are
first compared across treatment conditions. Data will be
described by reporting results from general descriptive
analysis. The categorical variables will be summarized as
numbers and percentages and continuous variables as
means and standard deviations, minimum, and
maximum.
Following this, intention-to-treat analysis will be per-

formed only for the primary outcome, and then per-
forming multiple imputation with a sensitivity analysis
using both observed and imputed data. P values of <
0.05 will be considered significant.
Statistical analysis will be conducted using R Statistics

software. The stress reactivity outcome variables were
measured only at T0 and T1. HRV is a primary outcome
that is a continuous dependent variable. We will analyze
our data using repeated measures analysis of variance
(ANOVA) to examine the interaction between time
(pre-post intervention), within-subject factor, and the
between-group factor treatment group. This analysis al-
lows us to compare the two groups over time to examine
whether participants in the EMD condition benefit more
in terms of stress reduction, when compared to the
retrieval-only condition, from baseline to post-
treatment.
We will analyze the secondary outcomes (self-report

and neurocognitive measures) using linear mixed
models, with a random effect for participants. Data from
time points T0, T1, T2, and T3 will be included in the
repeated measures models. In all analyses, a treatment ×
time interaction term will represent the effect of EMD
and EMD retrieval-only interventions of the outcome
variables over time. Trauma type, gender, and age will
be included as covariates in all models, both for the pri-
mary as well as the secondary outcome(s).

Discussion
RCTs have proven that PTSD treatment using EMDR is
effective in reducing PTSD symptoms [5, 6]. This study
will compare eye movements to retrieval only to
understand the role of EMs within EMD with regard to
its effect on stress reactivity and neurocognitive
functioning in response to trauma scripts in Indonesian
patients diagnosed with PTSD. If the EMD intervention
is proven effective in terms of stress reactivity reduction,
improved neurocognitive functioning and the reduction
of PTSD symptoms shortly after the intervention up to

3 months follow-up, it would give us more insight into
the underlying mechanisms of EMD as intervention.
This would provide empirical evidence that the add-
itional effect of EMs will extend to stress reactivity mea-
sures and may further support the contribution of eye
movements and similar dual stimulation tasks to the ef-
fectiveness of EMDR treatment.

Trial status
Protocol (ISRCTN55239132) was registered on 19
December 2017 and recruitment started on 21 April
2019. Recruitment will continue until 31 December
2020.
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