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ABSTRACT

During the COVID-19 pandemic, the fear of COVID-19 increased, especially among nurses. The
present study investigated the effect of in-person and virtual methods of Eye Movement
Desensitization and Reprocessing (EMDR) on the fear of COVID-19 among nurses. In a
three-armed randomized control trial, the sample comprised 141 nurses working in hospitals
affiliated to Qazvin University of Medical Sciences, Qazvin, Iran. Eligible individuals were
randomly assigned in study groups (virtual EMDR, in-person EMDR, and control) using
balanced block method with a block size of six. The main outcome of the study was the fear
of COVID-19 assessed before, immediately after, and three months after intervention. The
secondary outcomes assessed included anxiety, depression and work-related quality of life
assessed before and three months after the intervention. The results of variance-covariance
analysis for repeated measures showed a significant reduction in the mean score fear of
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COVID-19 immediately after and three months after the intervention in the in-person EMDR
intervention group compared to the virtual group (mean difference equal to -3.48 and -3.57)
and the control group (mean difference equal to -5.45 and -5.57). Considering the minimum
clinically significant difference was equal to 2.54 on the Fear of COVID-19 Scale, this reduction
was also clinically significant. The average number of intervention sessions was two. No
significant difference was observed regarding anxiety, depression and work-related quality of
life after intervention between all three groups. In-person EMDR is more effective than the
virtual EMDR as a non-pharmacological method in the treatment of fear of COVID-19 among
nurses. In-person EMDR should be conducted in preference to virtual EMDR. However, in
situations where in-person EMDR cannot be conducted, virtual EMDR could be considered as
a potential alternative.

SUBJECTS
Allied Health; Health
Conditions; Nursing

HIGHLIGHTS

+ In-person EMDR treatment was more effective in reducing the fear of COVID-19 compared
to virtual EMDR and control groups.

« Despite slight decrease of FCV-19S scores among the virtual EMDR group vs. control, it
was not clinically significant.

« The therapeutic results of the in-person EMDR vs. virtual EMDR were obtained over a short
period of time (in many cases just two sessions).

Introduction et al, 2020). The contagiousness of COVID-19 caused
a change in the psychological response among indi-
viduals (Amin, 2020). Fear of COVID-19 was com-
monly the first reaction of people when they first
heard about the disease (Kayis et al., 2022). Such fear

comprised different aspects such as the fear of (i)

The coronavirus disease-2019 (COVID-19) began to
spread widely around the world after its initial dis-
covery in Wuhan (China) in December 2019
(Suryakumari et al., 2022). Like other countries, Iran
(where the present study was carried out) suffered

greatly during the COVID-19 pandemic (Hosseini contracting a disease, (ii) death, (iii) losing relatives
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and loved ones, and (iv) infecting others through the
transmission of the disease (Kayis et al, 2022).
Nosophobia is the uncontrollable and persistent fear
of having a severe medical condition (Szczurek et al.,
2021). Consequently, nosophobia increased during
the pandemic especially because COVID-19 infected
and killed millions of people globally, and because
there was so much information (and misinformation)
about the disease (Heiat et al., 2021). Nosophobia
was especially prevalent among medical staff and
healthcare workers, including the nurses (llyas et al.,
2024). Fear of COVID-19 plays a significant role in
causing psychological disorders such as anxiety,
depression, and sleep problems (Alimoradi et al.,
2022; Chalhoub et al.,, 2022). Fear of COVID-19 was
associated with increased perceived job insecurity,
organizational and professional turnover intentions,
and decreased job satisfaction  (Rajabimajd
et al, 2021).

Restrictions and the imposition of home quaran-
tine during the COVID-19 pandemic caused many
psychological problems including anxiety, depres-
sion, mood instability, reduced mental abilities, sleep
problems, lack of motivation, fear of contracting
COVID-19, sadness, feelings of isolation, confusion,
and fear of infection in different sections of Iranian
society (Alizadeh et al.,, 2020).

Like all individuals, those working in the health-
care system, especially nurses, were also afraid of
COVID-19 and this fear affected their work perfor-
mance. Because of the many tasks of providing care
to patients, especially those suffering from COVID-19,
the long duration of contact with patients, the high
contagion of the disease, as well as the lack of effec-
tive protective equipment and the high lethality of
the disease, nurses suffered fear of infection, anxiety,
and depression (Kayis et al., 2022). According to a
recent systematic review, the pooled prevalence of
COVID-19 among healthcare workers was 7% to 16%
diagnosed based on the polymerase chain reaction
(PCR) method for detecting COVID-19 (Dzinamarira
et al., 2021). This significant rate of COVID-19 infec-
tion among healthcare providers (including nurses)
had psychological impacts including stress, anxiety,
depression, and fear (Dzinamarira et al., 2021). This
caused increased fear among nurses irrespective of
their working departments (i.e. nurses working in
non-COVID-19 departments were as afraid as those
working in COVID-19 departments) (Khattak et al,
2021; Labrague & de Los Santos, 2021).

Studies have indicated that the fear of COVID-19 led
to depression and anxiety, as well as increased suicidal
thoughts and decreased work efficiency among nurses

and medical staff in the Philippines, Iran and Turkey
(Aziziaram & Basharpoor, 2020; Labrague & de Los
Santos, 2021; Sheikhi et al, 2022; Unver & Yenigiin,
2021). During the first outbreak of COVID-19 in Iran,
56.6% of health workers experienced moderate to
severe symptoms of anxiety and fear, and 42.3% expe-
rienced moderate to severe symptoms of depression.
Fear and anxiety was higher among women and those
aged 30 to 39years (Hassannia et al., 2020; Shoja et al,,
2020). Considering the significant consequences of
fear, including the increase in suicide and anxiety and
the decrease in nurses’ work efficiency, treating anxiety
and fear is necessary (Ariapooran & Amirimanesh,
2020; Zandifar & Badrfam, 2020).

There are various  pharmacological and
non-pharmacological methods to reduce fear-related
anxiety and phobias (Davis et al, 2006; Herrmann,

1997). Medications such as selective serotonin
reuptake inhibitors, serotonin and noradrenaline
reuptake inhibitors, tricyclic antidepressants, and

monoamine oxidase inhibitors are used to reduce
the symptoms of fear-related anxiety and phobias,
but the treatment of choice is behavior therapy, spe-
cifically those involving desensitization methods
(Roy-Byrne & Cowley, 2002). Desensitization methods
are preferred to treat specific phobias, because when
a fear memory is formed, some fear-related stimuli
are shaped. These stimuli are connected to the con-
cepts of danger and activate panic and the sympa-
thetic nervous system-related physiological reactions
(Bohnlein et al, 2020). However, when medications
are used only to treat the symptoms of fear and
phobia (without alleviating the source of problem),
this might have side effects and are contraindicated
for some groups (such as those using anti-coagulant
medication and/or diuretics, patients with glaucoma,
patients with cardiac disease) (Bohnlein et al., 2020).
Behavioral therapy targets the fear memory and
exposes the client to the source of the fear and is
often considered as the first therapeutic choice
(Wolitzky-Taylor et al., 2008).

Eye movement desensitization and reprocessing
(EMDR) is a structured therapy for stress that was
developed in the 1980s by Francine Shapiro (Shapiro,
2001). The key component of EMDR is for individuals
to recall a fear or a traumatic incident or memory
while they move their eyes horizontally from side to
side. It is claimed that this process removes trau-
matic memories or reduces negative and ineffective
thoughts. The neurobiological foundations of EMDR
are based on this, and it changes implicit sensory
information to consolidated explicit information
(Muris et al., 1998). In EMDR, after each set of eye



movements, the patient briefly reports on their set of
thoughts, images, and feelings until a negative emo-
tion or memory of hurt or disgust emerges. The ther-
apist then encourages the patient to process the
disturbing memory or topic in a functional way to
bring about change (Pomeri et al., 2020; Ricci et al,,
2006). In previous studies, promising effects of EMDR
have been reported in overcoming various fears such
as fear of hypoglycemia among type 2 diabetes
patients (Sheikhi et al., 2020), fear of flying (Triscari
et al, 2011), and choking phobia among children
and adolescents (de Roos & de Jongh, 2008).

During the COVID-19 pandemic, the need to treat
and reduce fear and anxiety was needed for many
individuals, especially nurses and other healthcare
staff (Saint-Jammes et al.,, 2022). Although there was
an increased need for mental healthcare services
during the pandemic, individuals’ access to these ser-
vices was limited due to COVID-19 related control
measures such as lockdowns, quarantines, and social
distancing policies (Buffel et al., 2022; World Health
Organization, 2021). To overcome this problem, vir-
tual forms of mental healthcare provision were
implemented such as video-conferencing and
telephone-conferencing (Ganjali et al., 2022), guided
or unguided internet-based psychotherapy, and psy-
chosocial support mobile applications and web
applications (Richardson et al, 2020). A recent
umbrella review examining remote mental health-
care interventions during the COVID-19 pandemic
reported that mental health services mainly adapted
to this unprecedented situation by implementing
synchronous tele-mental health tools which facili-
tated continuity of care by proving flexible schedul-
ing (Witteveen et al., 2022).

EMDR was one of psychotherapeutic methods
adapted to be provided virtually during COVID-19
pandemic (Farrell et al., 2023; Fisher, 2021; Liou et al.,
2022; O'Shea Brown, 2021). In a randomized control
trial comprising 34 mental health clinicians, the effi-
cacy of Self-Care Traumatic Episode Protocol (STEP),
an adapted computerized EMDR for mental health
clinicians, was evaluated. The results showed a signif-
icant decrease in depression, anxiety, and stress both
immediately and one week after EMDR treatment
(Moench & Billsten, 2021). Single session tele-
intervention EMDR has shown promising results in
improving emotional state and decreasing perceived
disturbance among healthcare providers who cared
COVID-19 patients (Tarquinio et al., 2021). Moreover,
given that it is possible to save time and money with
advancing computer technology, EMDR can now be
presented virtually through computer systems
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(Yurtsever et al., 2022). Given these innovative tech-
nological advancements, the aim of the present
study was to evaluate the efficacy of virtual EMDR
versus in-person EMDR (both compared to controls)
in reducing the fear of COVID-19. In present study, it
was hypothesized that both EMDR methods
(in-person and virtual) would reduce the fear of
COVID-19 among nurses compared to controls.

Method
Study design

The present study was a three-armed randomized
controlled trial. Study groups included an in-person
EMDR group, a virtual EMDR group, and a control
group. The study was prepared adhering the
CONSORT reporting guidelines (Moher et al., 2012).

Participants

Nurses working in the teaching hospitals of Qazvin
University of Medical Sciences were invited to partic-
ipate in the study if they had a bachelor’s degree in
nursing or higher, worked in the COVID-19 depart-
ment for at least six months (this criterion was set to
ensure including nurses who had enough experience
of working with COVID patients as a frontline health-
care provider. The chance of having fear a fear of
COVID-19 was higher in this group (Moradi &
Sharififar, 2022), and gave their full informed consent
to participate in the intervention. The exclusion crite-
ria were (i) having a diagnosed chronic mental illness
(e.g. anxiety, depression, etc.), (iii) having a visual
impairment, (iii) currently using anti-depressants,
anxiolytics and/or anti-psychotics, and/or (iv) receiv-
ing other psychoeducational interventions. Figure 1
provides the study’s CONSORT flow diagram.

Sample size estimation

The sample size was calculated using G-Power soft-
ware considering (i) an effect size of 0.7 based on
the result of the meta-analysis by Sepehry et al.
(2021) in estimating the effect size of EMDR for
depression, (ii) the first type error being equal to
0.05, and (iii) the second type error being equal to
0.20. Consequently, the sample size was estimated to
be 48 individuals in each group. Taking into account
the possibility of 10% sample dropout during the
implementation of EMDR intervention, 53 individuals
were invited to the study for each group (Luo et al.,
2021; Proudlock & Peris, 2020).
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Assessed for eligibility (n = 180)

=
g Excluded (n = 39)
—§ Not meeting inclusion criteria
= (n = 24); Refused to participate
(n = 11); Other reasons (n =4)
Randomized (n = 141)

Allocated to in- person Allocated to virtual Allocated to control (n
= EMDR (n =47); EMDR (n =47); =47); Received allocated
o Received allocated Received allocated intervention (n = 47); Did
§ intervention (n = 47); Did intervention (n = 47); Did not receive allocated
= not receive allocated not receive allocated intervention (n = 0)
< intervention (n = 0) intervention (n = 0)
2 | Lost to follow up Lost to follow up Lost to follow up
B (n= 0); Discontinued (n= 0); Discontinued (n= 0); Discontinued
% intervention (n= 0) intervention (n= 0) intervention (n= 0)
=
P Analyzed (n=47) Analyzed (n = 47) Analyzed (n =47)
% Excluded from Excluded from Excluded from
j analysis (n = 0) analysis (n = 0) analysis (n = 0)

Figure 1. CONSORT flow diagram.

Random allocation method

Eligible individuals were assigned into study groups
using the balanced blocks randomization methods
with a block size of six. Random sequence was gen-
erated using online random generator websites.

Study variable measures

Demographic characteristics

This checklist was developed by the research team
and included questions regarding the variables of
gender, age, marital status, education level, work
experience in the healthcare field, work experience
in the COVID-19 department, history of COVID-19
disease, and whether they were taking any medica-
tions for psychiatric conditions.

Fear of COVID-19 Scale (FCV-19S)

The seven-item FCV-19S (Ahorsu et al, 2022) was
used to assess the fear of COVID-19. Each item (e.g.
‘I'am afraid of COVID-19') is rated using a five-point
scale from 1 (strongly disagree) to 5 (strongly agree).

The total scores range from 7 to 35 and a higher
score indicates greater fear of COVID-19. The validity
and reliability of the Persian FCV-19S has been con-
firmed (Ahorsu et al., 2022).

Subjective units of distress scale (SUDS)

The single-item SUDS was used to assess the degree
of distress at each stage of treatment. The scale was
developed to be used in clinical practice of behav-
ioral therapy techniques (Wolpe, 1990). The scores
range between 0 (no distress) and 10 (maximum dis-
tress) (Shapiro, 2018). The SUDS score is a necessary
procedural outcome of EMDR protocol which assess
the patient’s negative feelings during treatment and
the continuation of EMDR treatment sessions are
decided based on change in the SUD scores
(Wolpe, 1990).

Hospital anxiety and depression scale (HADS)

The 14-item HADS (Zigmond & Snaith, 1983) was
used to assess anxiety and depression. The scale
comprises two seven-item subscales (anxiety and



depression). Each item (e.g. ‘I have lost interest in my
appearance') is rated using a four-point scale from 0
(not at all) to 3 (very often). Total scores on each sub-
scale range from 0 to 21 and higher scores indicate
greater anxiety and depression (Zigmond & Snaith,
1983). The validity and reliability of the Persian HADS
has been confirmed (Montazeri et al., 2003).

Work-related quality of life scale (WRQLS)

The 24-item WRQoLS was used to assess work-related
quality of life. It comprises six subscales (i.e. general
well-being, home-work interface, job-career satisfac-
tion, control at work, working conditions, and stress at
work). Each item (e.g. 1 work in a safe environment’) is
rated using a five-point scale from 1 (strongly disagree)
to 5 (strongly agree) with possible scores ranging from
24 to 120 (Easton & Van Laar, 2018; Van Laar et al.,
2007). The validity and reliability of the Persian version
has been confirmed (Mazloumi et al., 2017).

Intervention program

As aforementioned, EMDR is a therapeutic approach
developed by Shapiro to reduce stress caused by
psychological trauma. In this approach, it is believed
that individuals benefit from an internal self-regulating
system that comes into action when faced with psy-
chological damage and helps to preserve the individ-
ual (Morris et al., 2023). Psychological damage occurs
when traumatic events in life disrupt this self-
regulating system, disable the information processing
system, and cause the formation of pathological pat-
terns in cognition, behavior, and feelings. Accordingly,
when individuals need to process and analyze infor-
mation in order to protect themselves, these patho-
logical structures overcome the individual and cause
self-destructive behaviors. In this type of psychother-
apy, the self-regulating system is corrected, and the
emergence of positive and constructive behaviors
and thoughts are facilitated. What is important in
this approach is that the traumatic experiences of
childhood have not been processed. In the later peri-
ods of life these experiences take away the opportu-
nity to think, feel, and behave in a healthy way. In
this therapeutic method, Shapiro proposed a stan-
dard eight-step model, in which the self-regulation
system of individuals is reactivated by using rapid
eye movements and reviving childhood experiences,
and then analyzing and reprocessing them (Shapiro
& Forrest, 2001). In some cases, it is possible that
several of the eight steps can be included in one
treatment session.
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i. In the first step, the patient’s history is taken, the
treatment is designed, and the patient is pre-
pared for evaluation. The first step or evaluation
includes determining the goal and the baseline
responses, which are assessed by the therapist’s
comments on the scale of individual distress.

ii. In the second step, before starting the EMDR
treatment for the first time, the patient is advised
to identify a safe place, image or memory in
which they feel calm and comfortable, so that
when they experience unpleasant feelings, they
imagine them and are able to tolerate the
unpleasant feelings (Elledge, 2021).

iii. The third step of EMDR is the desensitization
stage, which targets the patient’s disturbing
emotions.

iv. The fourth step includes work focused on cogni-
tive reconstruction and reprocessing (installation
stage).

v. The fifth step evaluates the remaining physical
tensions (physical scanning stage).

vi. The sixth step is the termination or closure
phase, which involves debriefing and is mainly
designed to balance the patient between ses-
sions and is reassessed at the end.

vii. The seventh step is where the therapist provides
appropriate information and adequate support
to the patient

viii. The eighth step is the re-evaluation stage. The
purpose of this step is to ensure that all relevant
old incidents are processed (Solomon & Rando,
2012).

The first step included taking the client’s history,
designing the treatment, preparing the client and
assessing the client. The second step consisted of
learning about the EMDR process through primary
memory stimulation. The participant was asked to
visualize a scene or a memory about COVID-19 that
disturbed and worried them. In the third step, before
starting the EMDR treatment for the first time, the
participant was taught to identify a safe place, image
or memory where they felt calm and comfortable, so
that when they experienced unpleasant feelings,
they could imagine it and feel able to tolerate
unpleasant feelings. The fourth step was the desensi-
tization stage, which targeted the participant’s dis-
turbing emotions. The fifth step was the
implementation stage, which focused on cognitive
restructuring and reprocessing (installation stage).
The sixth step was devoted to the evaluation of the
remaining physical tensions and their evaluation. This
is called physical scanning. The seventh step is the
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finishing and closing stage, which was to ensure the
stability of the participant at the end of the EMDR
sessions. In the eighth step, the therapeutic effect of
EMDR is re-evaluated to ensure that no more EMDR
sessions are needed.

Sessions in the in-person EMDR method

The EMDR sessions comprised at least two sessions
of 45to 60 minutes twice a week and were carried
out in the hospitals affiliated to Qazvin University of
Medical Sciences. The sessions took place in a suit-
able and quiet atmosphere to focus on the interven-
tion for the nurses. Eye movements in this method
were guided by movement of the therapist’s finger.

Sessions in the virtual EMDR method

In the virtual method, all steps were similar to the
in-person method except that the therapist was
online rather than with the person physically, and
eye movements were guided using the movement of
the ball on a laptop screen.

Control group

Participants in control group did not receive any
intervention during study period. However, after
completion of study, they were offered in-person or
virtual EMDR if they wanted.

Number of treatment sessions

In EMDR, the number of sessions were determined
based on the efficacy of EMDR in reducing the tar-
geted distress (based on SUD score reported by cli-
ent). After sufficient decrease of distress, the
installation phase was carried out (Solomon & Rando,
2012). When clients reported no change in their SUD
scores after two consecutive sessions, the EMDR was
ended and the number of treatment sessions for
each participant were recorded. Each session lasted
between 45-60minutes. The intervention was per-
formed by the second author under the supervision
of a qualified EMDR specialist.

Ethical considerations

The present study was reviewed and approved by
the Ethics Committee of Qazvin University of Medical
Sciences (IR.QUMS.REC. 1401.026 approved 09-05-
2022). In addition, the study was registered and
approved in the Iranian Registry of Clinical Trials
(IRCT20220222054101N1 first registered on 18-06-
2022). Written informed consent was acquired from
all participants before commencing EMDR.

Data analysis

After collecting the data, they were entered into
SPSS software version 26. The distribution of demo-
graphic variables between two groups was compared
based on Imbens and Rubin’s criteria (Imbens &
Rubin, 2016). Here, a standardized mean difference
(SMD) of less than 0.25 in quantitative variables
between two groups and a difference of less than
10% in qualitative variables is considered as a bal-
anced distribution of variables between two groups
(Imbens & Rubin, 2016).

At first, the normality of the distribution of the
data by the study groups was checked and con-
firmed by using the Shapiro-Wilks test, checking the
central and dispersion indices and the histogram
chart. Due to the normality of the data distribution,
in order to compare the changes in the mean score
of fear of COVID-19 between the study groups at dif-
ferent times, analysis of variance (ANOVA) for
repeated measures was used. In each case, the pre-
requisites for conducting ANOVA for repeated mea-
sures, including the test of sphericity and
homogeneity of variances, were checked. Due to the
default of sphericity, the results were reported with
Greenhouse-Geisser correction. Comparisons between
groups at different time points were performed with
Bonferroni correction. The results of the analysis are
presented in the form of tables and graphs.

Mean differences were analyzed to assess the min-
imal clinically important difference (MCID). The MCID
for the outcomes was calculated using the method
based on the data distribution (Copay et al, 2007).
The MCID for the patient-reported outcomes may vary
based on the patients and the clinical context, so it
is better to calculate them in each study and
based on the data (Sedaghat & Surgery, 2019).
Calculation of MCID was based on the distribution-
based method recommended by Jacobson and Truax
(1992), and was calculated using the following formula:

MCID =1.2%1.96 % SD, ., * \[2*(1-ICC)

The minimum clinically important difference in
the Fear of COVID-19 Scale, taking into account the
intra-cluster correlation coefficient in three consecu-
tive measurements, was 0.87 and the base variance
was 4.15 equal to 2.54.

In order to check the effect size in the present
study, two statistical effect size criteria were used
based on the eta square index values (in the ANOVA
for repeated measures) and the SMD effect size. An



eta square index of less than 0.01 is interpreted as a
worthless effect size, between 0.01 and 0.06 as a
weak effect size, between 0.06 and 0.14 as a medium
effect size, and values greater than 0.14 as a strong
effect size. The effect size of the SMD below 0.2 is
interpreted as a weak effect size, between 0.2 and
0.5 as a medium effect, and more than 0.5 as a
strong effect size (Yanti et al., 2020). The significance
level of all tests was considered p <0.05.

Results

In present study, 141 participants were recruited and
all of them completed the study and no-one dropped
out (Figure 1). Table 1 shows the distribution of
demographic variables based on study groups. The
variables of overall work experience and work expe-
rience in the COVID-19 department did not have a
balanced distribution between the groups. Therefore,
they were entered as covariate variables in the cova-
riance analysis models.

The results of the repeated measures analysis of
variance-covariance to investigate the effect of the
intervention on the mean scores on the FCV-19S by
the study groups are shown in Table 2. The

Table 1. Summary characteristics of participants based on
study groups.

Virtual

EMDR EMDR Control

Group Group Group

(n=47) (n=47) (n=47)

No (%) No (%) No (%)
Gender Male 12 (25.5) 13 (27.7) 15 (31.9)
Female 35 (74.5) 34 (723) 32 (68.1)
Marital status Single 15 (31.9) 13 (27.7) 15 (31.9)
Married 28 (59.6) 31 (66.0) 27 (57.4)
Divorced 4 (8.5 3 (6.3) 5 (10.6)
History of No 8 (17.0) 5 (10.6) 11 (23.4)
COVID-19 Yes 39 (83.0) 42 (89.4) 36 (76.6)

infection

Mean (SD) Mean (SD)  Mean (SD)
Age 32.55 (6.30) 32.06 (6.93) 32.43 (6.57)
Working experience (years) 10.15 (7.85) 9.30 (7.07) 8.11 (6.01)

Covid ward working 16.08 (9.57) 17.81 (8.44) 20.02 (10.37)

experience (month)
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controlled model in terms of covariates (including
the baseline score of fear of COVID-19, overall work
experience, and work experience in the COVID-19
department) showed that the average scores in the
EMDR intervention group decreased in the in-person
method and in the virtual method in the follow-up
periods, but there was a significant change. Over
time, no changes in FCV-19S scores were found in
the control group. The results of the statistical test in
the controlled model indicated that the effect of the
group was significant (p<0.001) and the eta square
effect size (partial n? =0.489) was significant.

The mean difference (MD) and the standardized
mean difference (SMD) of the FCV-19S score accord-
ing to the groups and times of the study are shown
in Table 3. Mean differences were examined to assess
minimal clinically important differences (MCIDs). The
MCID in the FCV-19S in the present study was 2.54.
Taking this into consideration, in-person EMDR group
compared to virtual EMDR group and control group
in both follow-ups led to a higher mean difference
than the MCID and led to a clinically significant
reduction in the fear of COVID-19. Comparing the
virtual EMDR group and the control group, the differ-
ence in the averages in the crude model was not
statistically significant, and despite the statistical sig-
nificance in the adjusted model, it did not lead to a
clinical difference. Also, the effect size of the inter-
vention considering the standardized mean differ-
ence index (SMDI) in the in-person EMDR group
compared to the virtual EMDR group and the control
group was significant (more than 0.8).

Given that that the data in the SUDS did not have
a normal distribution, the non-parametric Wilcoxon
test was used to compare the averages before and
after the intervention. The results of the Wilcoxon test
showed that there was no significant difference
between subjective distress in the in-person EMDR
group [Median (IQR): 6 (Hosseini et al., 2020; Rajabimajd
et al, 2021)] and virtual EMDR group [Median (IQR): 5
(Alimoradi et al., 2022; Amin, 2020)] before the inter-
vention (p=0.31), but after the intervention, the

Table 2. Effect of interventions on mean (SD) of FCV-19S scores in study time points based on study groups.

RM ANOVA statistical results

EMDR Group  Virtual EMDR  Control Group
Model Time point (n=47) Group (n=47) (n=47) Effect F p Partial n?
Crude* Baseline 15.72 (4.57) 15.34 (5.02) 13.58 (2.87) Time 177.03 <0.001 0.562
Follow up 1 9.23 (3.06) 12.49 (4.60) 13.38 (2.98) Group 6.03 0.003 0.08
Follow up 2 8.47 (2.36) 11.83 (3.96) 12.89 (3.04) Time* Group 49.19 <0.001 0.416
Adjusted** Follow up 1 8.73 (2.52) 12.20 (2.47) 14.18 (2.54) Time 1.63 0.20 0.012
Follow up 2 8.02 (2.34) 11.59 (2.30) 13.59 (2.37) Group 64.60 <0.001 0.489
Time* Group 0.092 0.91 0.001

“The crude model was analyzed using RM-ANOVA.

“The adjusted models analyzed using RM-ANOVA ANCOVA adjusted for baseline fear of COVID-19 scores, working experience (years), COVID-19 ward

working experience (month).
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Table 3. Mean difference (MD)* and standardized mean difference (SMD) FCV-19S mean scores among study groups.

Virtual EMDR vs. Control

EMDR vs. Control

EMDR vs. Virtual EMDR

MD (95% Cl)

MD (95% Cl) S
-0.43

p
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—0.56
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Time point
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0.14
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0.05
<0.001
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<0.001

22)

0.02; 4.28)

2.15
—4.15
—4.43
—5.45
—5.57

0.99
<0.001
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<0.001
<0.001
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0.32

0.001
<0.001
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o~~~
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0.49;
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1.02;

0.83
1.03
1.39
1.54

—5.07; —1.44)

Follow up 1
Follow up 2
Follow up 1
Follow up 2

Adjusted**

“The crude model was analyzed using RM-ANOVA.

*x

The adjusted models analyzed using RM-ANOVA ANCOVA adjusted for baseline fear of COVID-19 scores, working experience (years), COVID-19 ward working experience (month).

*Bonferroni adjustment applied for multiple comparisons.

subjective distress scale scores in the in-person EMDR
group [Median (IQR): 1 (0,4)] were significantly
(p<0.001) lower than the virtual EMDR group [Median
(IQR): 3 (0,7)]. The number of intervention sessions in
the two groups was two in most cases (68.1% of par-
ticipants in EMDR group and 55.3% in virtual EMDR
Group), which was not statistically significant (p=0.20).

The results of analysis of variance-covariance to
investigate the effect of in-person EMDR, virtual
EMDR, and control on the secondary outcomes of
the study are presented in Tables 4 and 5. The results
showed that despite the decrease in the mean anxi-
ety and depression scores on the HADS after the
intervention compared to before in all three groups,
no significant difference was observed in the total
score on the anxiety and depression subscales in the
three groups after the intervention. Work-related
quality of life was another secondary variable in the
present study. Although an increase in the average
score on the WRQLS-2 was observed over time in all
three groups, no significant differences were observed
in the total score on the WRQLS-2 in the three
groups after the intervention.

Discussion

The present controlled clinical trial was conducted to
compare the effect of in-person and virtual eye
movement desensitization and reprocessing (EMDR)
on fear of COVID-19 fear among nurses. The results
showed that in-person EMDR treatment was more
effective in reducing the fear of COVID-19 compared
to the other groups. Despite slight decrease of
FCV-19S scores among the virtual EMDR group vs.
control, it was statistically significant after adjusting
covariates but not clinically significant. The therapeu-
tic results of the in-person EMDR vs. virtual EMDR
were obtained over a short period of time (in many
cases just two sessions) and were associated with a
significant effect size. The therapeutic effect of EMDR
has been investigated in relation to the fear COVID-19
among different populations. Promising effects of
EMDR have been reported, but some points should
be considered.

First, in present study, both in-person and virtual
EMDR decreased the nurses’ fear of COVID-19. This is
consistent with previous literature regarding the
effect of EMDR in reducing fear and subjective dis-
tress related to COVID-19 among participants hospi-
talized for COVID-19 (Brennstuhl et al, 2022),
COVID-19 survivors (Dinapoli et al., 2023), nurses car-
ing for COVID-19 patients (Tarquinio et al., 2021) and
frontline mental healthcare workers (Farrell et al., 2022).
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Table 4. Effect of intervention on mean (SD) of anxiety, depression and work-related QoL in study time points based on study

groups.
EMDR Group Virtual EMDR Group Control Group Statistical analysis*

Variables Time point (n=47) (n=47) (n=47) F p  Partial n?
Anxiety Before Intervention 9.98 (2.26) 10.13 (2.11) 9.47 (3.18)

one month after Intervention 8.88 (1.90) 9.05 (1.88) 9.03 (1.92) 0.1 0.90 0.002
Depression Before Intervention 11.32 (3.11) 11.70 (2.84) 11.57 (2.37)

one month after Intervention 9.39 (2.09) 9.21 (2.05) 10 (2.11) 1.76 0.18 0.026
Work-related Before Intervention 91.04 (23.66) 95.47 (25.07) 93.43 (18.97)

quality of life  one month after Intervention 101.01 (7.62) 98.59 (7.55) 98.81 (7.63) 141 0.25 0.021

"ANOVA-ANCOVA considering baseline scores, working experience and COVID-19 ward working experience as covariates.

Second, it was found that in-person EMDR had
significantly better therapeutic results than virtual
EMDR both statistically and clinically. However,
although virtual EMDR slightly decreased FCV scores
compared to the control group, and was statistically
significant after adjusting covariates, it was not clini-
cally significant. To best of the present authors’
knowledge, no previous studies have directly com-
pared in-person EMDR with virtual EMDR. Some
studies have applied in-person EMDR (Brennstuhl
et al, 2022; Dinapoli et al, 2023) and others have
applied virtual EMDR (Farrell et al., 2022; Moench &
Billsten, 2021; Tarquinio et al, 2021). It should also
be noted that most of the previous studies com-
prised a single group (i.e, no control group) that
simply compared scores before and after treatment
(Brennstuhl et al., 2022; Dinapoli et al., 2023; Farrell
et al, 2022; Tarquinio et al., 2021) and only a few
have used a randomized controlled trial design (like
the present study) (Moench & Billsten, 2021).

It should also be noted that that the virtual EMDR
used in present study was different compared to the
previous studies. In present study, visual bilateral
simulation was performed using a computer.
Development and application of different means of
providing visual and or auditory bilateral stimulation
on a computer or mobile health applications have
been introduced to facilitate the therapeutic process
(Lee & Cuijpers, 2013; Shapiro, 2018). The present
study used the movement of a ball on a laptop
screen to guide eye movements, while other
EMDR-related activities (including history taking,
identifying the disturbance target, installation, body
scan, re-evaluation, and treatment closure) was
guided in the same way as the in-person method.
Previously published studies used a synchronous
program that offered various visual and acoustic
forms of bifocal physical stimulation and included an
integrative video platform, giving EMDR therapists
complete control within the session. The difference is
that these other studies provided all steps via the
web-based platform but under the control of the
therapist. Therefore, future studies comparing the

effect of in-person EMDR with an internet-based or
videoconference EMDR (where all treatment stages
are provided virtually) should be carried out.

There are some potential barriers using virtual
EMDR which should be considered when planning its
administration. These barriers include the presence
of family members at home which might distract cli-
ent from the therapeutic relationship with therapist.
Another barrier is the problem of trying to build a
strong psychotherapeutic relationship online because
it is easier to establish in-person (Majeskey, 2024;
O’Shea Brown, 2021). Also Mischler et al. (2021) sum-
marized the difficulties experienced by EMDR thera-
pists during virtual sessions such as (i) not being
able to detect facial expressions, gestures, and eye
movements, (i) internet connection problems which
may disrupt the session, (iii) not being able to adapt
the EMDR protocol effectively online, (iv) problems
with creating therapeutic empathy, and (v) and the
negative effect of clients’ environmental factors such
as presence of family members and not having a pri-
vate space. Connectivity issues can only be resolved
through network expansion by online service provid-
ers, especially in rural areas (Solomon & Rando,
2012). To overcome other barriers, when a therapist
decides to use virtual EMDR, they should try to
ensure that their clients are in rooms where they will
not be disturbed by others living in the house, and
try their utmost to establish a good therapeutic rela-
tionship so that they can more easily detect
non-verbal cues and increase the likelihood of the
client completing all the EMDR sessions.

Third, the average number of sessions in present
study was two sessions of 45-60minutes. Different
numbers of treatment sessions have been reported
in previous studies. In the previous studies, the aver-
age number of treatment sessions ranged from four
(Brennstuhl et al., 2022) to eight (Dinapoli et al.,
2023) for in-person sessions for hospitalized COVID-19
patients (Brennstuhl et al, 2022). Internet-based or
videoconference EMDR was provided in one treat-
ment session for healthcare providers of COVID-19
patients in two studies (Farrell et al.,, 2022; Tarquinio
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Table 5. Mean difference (MD)* and standardized mean difference (SMD) mean scores of anxiety, depression and work-related QoL among study groups.
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The adjusted models analyzed using RM-ANOVA ANCOVA adjusted for baseline working experience (years), Covid ward working experience (month).

*Bonferroni adjustment applied for multiple comparisons.

.

et al.,, 2021), or it was provided offline, in five videos
in stepwise manner (each step had to be completed
to open the next video) (Moench & Billsten, 2021).
However, in EMDR therapy, the number of sessions is
determined based on the efficacy of EMDR in reduc-
ing the targeted distress sufficiently (based on SUD
scores reported by client) which might mean that
patients need multiple sessions. After sufficient
decrease of distress, the installation phase can be
carried out (Solomon & Rando, 2012). Therefore,
there is no fixed number of treatment sessions. The
required number of treatment sessions should be
determined based on the change in subjective dis-
tress of clients (assessed using the SUDS).

Fourth, work-related quality of life, anxiety and
depression were secondary outcomes examined in
the present study. Despite decreased level of anxiety
and depression and increased level of work-related
quality of life in EMDR groups three months after the
intervention, there was no significant difference
based on study groups. The positive effects of EMDR
on anxiety (Brennstuhl et al, 2022; Fotovvat et al.,
2021; Tarquinio et al., 2021; Yurtsever et al, 2022;
Zolghadr et al, 2019) and depression (Malandrone
et al, 2019; Sepehry et al, 2021; Tarquinio et al.,
2021) have been reported in previous studies which
is not consistent with the findings of the present
study. The source of this inconsistency may be due
to the selected target of disturbance for EMDR ther-
apy. Before starting the EMDR treatment, the clients’
unpleasant and disturbing feelings and the target
are identified (Elledge, 2021). Because the primary
focus of disturbing feelings in present study was
COVID-19-related fear rather than anxiety or depres-
sion, these two secondary outcomes in the present
study may not have reduced significantly given that
reducing the fear of COVID-19 was the primary aim
(i.e. the EMDR was focused on reducing fear of
COVID-19 not on reducing general anxiety or depres-
sion). Work-related quality of life is also a
multi-dimensional constructs (Easton & Van Laar,
2018; Van Laar et al.,, 2007), so it can be affected by
various factors (not only fear of working during the
COVID-19 pandemic). While decreasing the fear of
COVID-19 scores decreased in present study, scores
on the work-related QoL scale increased but not
significantly.

Limitations

The present study has some limitations that should
be considered when interpreting the findings: (i) the
assessment of outcomes and all the measures were



based on participants’ self-report which is subject to
various biases (e.g. memory recall, social desirability),
(ii) there was a lack of blinding in the study, (iii) in
the virtual EMDR group, the eye movements were
guided using the movement of a ball on laptop
screen rather than from the therapist, therefore the
full EMDR protocol was not provided, and (iv) the
participants were a convenience sample of Iranian
nurses, therefore the findings may not be generaliz-
able to all Iranian nurses, or to general populations
both inside and outside of Iran. Although the results
of present study in line with existing literature show-
ing the effectiveness of both in-person and virtual in
reducing fear of clients, further evaluation is needed
on whether these methods can be used in other set-
tings (inside and outside of Iran) or with other pop-
ulations that suffer from some forms of fear.

Practical implications

Based on results of present study, providing EMDR
using an in-person method appears to be more
effective in reducing fear of COVID-19 compared to
virtual EMDR. Therefore, where possible, in-person
EMDR should be conducted in preference to virtual
EMDR. However, there was a reduction in fear of
COVID-19 scores observed in virtual EMDR vs. control
group. Therefore, in situations where in-person EMDR
cannot be conducted (e.g. those who live in geo-
graphically distant locations from the therapist,
future epidemics or pandemics where there are local
or national lockdowns), virtual EMDR could be con-
sidered as a potential alternative.

Conclusion

The results of the present study showed that
in-person EMDR is a better and more efficient inter-
vention to reduce the fear of COVID-19 than virtual
EMDR. Therefore, EMDR appears to be an effective
therapeutic intervention to help overcome the fear
of COVID-19 and could perhaps be used to reduce
other similar fears.
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