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This preliminary study sought to evaluate the potential effectiveness of eye movement desensitization
and reprocessing (EMDR) as a treatment modality for generalized anxiety disorder (GAD). Using a single-
case design with multiple baselines across four subjects, the effectiveness of 15 EMDR sessions was
evaluated. Results indicate that subsequent to targeting the experiential contributors to GAD and the
current and anticipated situations that caused excessive worry, the scores of anxiety and of excessive
worry dropped to levels below diagnostic threshold and in two cases to full remission of GAD symptoms.
At both posttreatment and at 2 months follow-up, all four participants no longer presented with GAD
diagnosis. In addition, time-series analyses (ARMA) indicate statistically significant improvement on both
daily measures of worry and anxiety over the course of the EMDR treatment.
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ing (EMDR) therapy was initially developed by

Francine Shapiro (1989, 1995) as a treatment
for posttraumatic stress disorder (PTSD). EMDR is a
complex and structured psychotherapy methodology
that includes aspects of diverse theoretical orienta-
tions (e.g., psychodynamic, cognitive-behavioral, hu-
manistic, psychophysiologic). Its distinctive feature is
instructing the client to focus on disturbing material
while simultaneously attending to an alternate stimu-
lus, namely, eye movements or other forms of bilat-
eral stimulation (Shapiro, 1995, 2002a, 2002b, 2002c;
Shapiro & Maxfield, 2002). The eight-phase treatment
protocol of EMDR is guided by Shapiro’s adaptive infor-
mation processing (AIP) model (Shapiro, 1995, 2002a),
which posits that human beings possess a physiologi-
cal/neurological system in charge of assimilating and
integrating the many aspects of an experience (somatic,
cognitive, and emotional). However, under highly
stressful situations, such as traumatic events, this infor-
mation processing system is thought to become unbal-
anced, thus impeding the integration of the experience

E ye movement desensitization and reprocess-

into autobiographical memory. When this occurs, the
initial perceptions are understood to be stored in their
initial form along with any distortions provoked by the
high arousal (Shapiro, 2002a; van der Kolk, 2002).

Shapiro (2002c) proposed that these nonintegrated
experiences are at the root of various psychological
disorders, such as PTSD, as well as forming the basis
for certain personality structures. EMDR treatment is
thought to reactivate the natural information process-
ing system and to facilitate adaptive resolution of the
previously distorted material (Bergmann, 1998, 2000;
Shapiro, 2002a; Stickgold, 2002; van der Kolk, 2002).
Standardized protocols are formulated to address the
past experiential contributors to the presenting dys-
function, the current triggers that presently reactivate
the material related to the past event, and related fu-
ture situations (Maxfield, 2002; Shapiro, 1995, 2002c,
2004).

The efficacy of EMDR in treating PTSD has been
clearly demonstrated in 16 randomized controlled
trials. Results generally indicate that (a) EMDR is more
effective that no treatment (e.g., Wilson, Becker, &
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Tinker, 1995, 1997), (b) EMDR is more effective than
nonstandardized treatment approaches (e.g., Marcus,
Marquis, & Sakai, 1997, 2004), (c¢) EMDR is equally
effective as behavioral or cognitive-behavioral meth-
ods of treatment (e.g., Rothbaum, Astin, & Marsteller,
2005), and (d) EMDR is more effective than pharma-
cology alone (van der Kolk et al., 2007). Results of
five meta-analyses corroborate these findings (Bisson
et al., 2007; Bradley, Green, Russ, Dutra, & Westen,
2005; Davidson & Parker, 2001; Maxfield & Hyer,
2002; Van Etten & Taylor, 1998). Maxfield and Hyer
(2002) further showed that treatment fidelity plays an
important role in EMDR outcome effect sizes.

Although EMDR was initially developed for treat-
ing PTSD, some studies have indicated its potential
usefulness to address other disorders and/or psycho-
logical conditions. They suggest that EMDR may be
useful in treating chronic pain (e.g., Grant & Threflo,
2002; Schneider, Hofmann, Rost, & Shapiro, 2007),
body image disturbances (e.g., McGoldrick, Begum,
& Brown, this issue), specific phobias with a traumatic
origin (e.g., de Jongh, van den Oord, & ten Broeke,
2002), “internalized shame” (Balcom, Call, & Pearl-
man, 2000), affect dysregulation (Korn & Leeds, 2002),
borderline personality disorder (Brown & Shapiro,
2006), and PTSD-related anger and guilt (Stapleton,
Taylor, & Asmundson, 2006). So far, no study has
addressed the use of EMDR for treating generalized
anxiety disorder.

Generalized Anxiety Disorder

Generalized anxiety disorder (GAD) was first intro-
duced in the Diagnostic and Statistical Manual of Mental
Disorders (3rd ed.; DSM-III-R; American Psychiatric
Association [APA], 1987). With the DSM-IV (APA,
1994), GAD is now recognized as a disorder in itself.
It is characterized by excessive and difficult-to-control
worry occurring more than every other day for more
than 6 months. It is accompanied by three of the six
following somatic symptoms of anxiety: agitation,
tiredness, trouble concentrating, irritability, muscle
tension, or sleep disturbance (APA, 1994; Ladouceur
& Dugas, 1999; Mennin, Heimberg, & Turk, 2004).
Studies have indicated that the prevalence of GAD
is around 4% to 6% in the general population (APA,
1994; Bruce, Machan, Dyck, & Keller, 2001; Ladou-
ceur & Dugas, 1999; Stanley & Novy, 2000).

Since the 1990s, studies have investigated the ef-
ficacy of cognitive-behavioral therapy (CBT) in
treating GAD (Borkovec & Costello, 1993; Butler,
Fennell, Robson, & Gelder, 1991), and two meta-
analyses (Deacon & Abramowitz, 2004; Western &

Morrison, 2001) have investigated the overall results
of research done in the 1990s. Generally, it was found
that CBT seems effective in treating GAD but that
studies presented some methodological flaws. These
included too many exclusion criteria, thus limiting
the ability to generalize the findings, and a rather
vague definition of CBT, ranging from exposition,
cognitive restructuring, and relaxation training to
combinations. Only one treatment study actually tar-
geted the main symptom of GAD, worry (Borkovec
& Costello, 1993).

Some authors have proposed that worry is mainly
a cognitive phenomenon with negative verbal con-
tent (Borkovec, Ray, & Stober, 1998). Worry is thus
conceptualized as a way to avoid the negative im-
ages related to the perceived threatening situation
and its accompanying emotional state. It has then
been suggested that since worry is a form of cogni-
tive avoidance, it prevents the emotional processing
required to surmount the anxiety or fear pertain-
ing to the anticipated situation (Borkovec, Alcaine,
& Behar, 2004; Dugas, Gagnon, Ladouceur, &
Freeston, 1998; Roemer, Salters, Raffa, & Orsillo,
2005).

The late 1990s also saw the emergence of a cognitive-
behavioral model of GAD that has been validated
empirically and has shown clinical usefulness (Dugas,
Buhr, & Ladouceur, 2004; Dugas, Gagnon, et al., 1998;
Dugas, Marchand, & Ladouceur, 2005; Ladouceur &
Dugas, 1999). This model proposes four main variables
involved in maintaining the excessive worry in GAD:

1. Intolerance to uncertainty (Dugas, Freeston, &
Ladouceur, 1997; Grenier & Ladouceur, 2004;
Ladouceur, Gosselin, & Dugas, 2000)

2. Poor emotional orientation to problem-solving
(Dugas et al., 1997)

3. Dysfunctional beliefs about the usefulness of wor-
rying (Laberge, Dugas, & Ladouceur, 2000)

4. Cognitive avoidance, as described previously
(Borkovec et al., 1998, 2004; Roemer et al., 2005)

This model has proved to be effective in individual
treatment (Ladouceur et al., 2000; Dugas, Ladouceur,
Brillon, Savard, & Turcotte, 2002) and in group treat-
ment (Dugas et al., 2003a, 2003b).

When it comes to onset, it would appear that
GAD generally develops before adulthood, as suffer-
ers report “having always been a worrier” (Hudson
& Rapee, 2004; Rapee, 2001). As mentioned by
these authors, many variables interact together in
developing and maintaining GAD. Their model sug-
gest the presence of (a) a genetic predisposition to
anxiety disorders, (b) a temperament style increasing
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vulnerability to anxiety, and (c) the interaction of en-
vironmental factors leading to an anxiety disorder. In
addition, Chorpita and Barlow (1998) have suggested
that it is not only the occurrence of stressful or trau-
matic events but also the individual’s belief that he or
she does not possess the necessary resources (internal
and/or external) to face the situations.

A number of environmental or experiential con-
tributors in the etiology of GAD have been proposed
in the literature: (a) highly or chronically stressful sit-
uations, including a traumatic event (Gosselin & La-
berge, 2003; Hudson & Rapee, 2004; Roemer, Molina,
Litz, & Borkovec, 1997); (b) an overprotective or
overcontrolling parental style (Chorpita & Barlow,
1998; Rapee, 2001); (c) being encouraged in an avoid-
ant style by parents or significant adults (Hudson &
Rapee, 2004; Rapee, 2001); (d) modeling from a par-
ent suffering from an anxiety disorder (Gosselin &
Laberge, 2003; Hudson & Rapee, 2004; Manassis &
Hood, 1998; Rapee, 2001); (e) the loss of one par-
ent during childhood or adolescence through either
death or divorce (Gosselin & Laberge, 2003; Hudson
& Rapee, 2004); and (f) the inversion of parent—child
role during childhood or adolescence (Gosselin &
Laberge, 2003). When it comes to cognitive styles,
Breinholtz, Johansson, and Ost (1999) have suggested
that GAD sufferers tend to have more negative beliefs
than others in the areas of interpersonal relationships,
self-confidence/competence, and various worries.

Given that etiological models of GAD suggest the
role of experiential contributors in the development
of this disorder and given that its major symptom,
excessive worry, seems to impede the processing of
the emotional distress related to the cause or trigger of
excessive worrying, it seemed logical to see a parallel
with Shapiro’s AIP model, which proposes that unpro-
cessed life experiences have an impact on personality
development and psychological disorders. Neverthe-
less, no one has investigated the potential usefulness
of EMDR in treating GAD and its main symptom of
excessive worry. Only one study explored the useful-
ness of EMDR in targeting the cognitive intrusions
related to stressful daily life events (Lytle, Hazlett-
Stevens, & Borkovec, 2002). However, it studied the
impact of a single EMDR session with a nonclinical
sample.

Therefore, the current study sought to investigate
the potential efficacy of EMDR in treating GAD by tar-
geting potential past experiential contributors, current
triggers of worry, and the possible negative beliefs
accompanying these targets. In conducting this study,
important considerations were taken into account so
as to increase the validity of this single case design:

(a) fidelity to the EMDR procedure, as it has been
shown that treatment fidelity is associated to stronger
effect sizes; (b) the level of experience of the clinician
offering the EMDR treatment; and (c) an adequate
number of sessions offered so as to increase therapeutic
value (Maxfield & Hyer, 2002). The general hypothesis
was that EMDR can help to significantly reduce exces-
sive worry and its accompanying anxiety symptoms in
GAD sufferers.

Method

This study used a single-case design with multiple
baselines across subjects in order to investigate the
efficacy of EMDR in treating GAD. This type of de-
sign allows maximization of the internal validity by
introducing the EMDR treatment at different mo-
ments in time for various individuals. This minimizes
possible effects of subject maturation or historical fac-
tors (Bouvard & Cottraux, 2002; Rivard & Bouchard,
2005; Rubin, 1997). The baseline period varying from
3 to 5 weeks served as a control condition.

Participants

Following institutional and ethical approvals, five
participants were recruited in an outpatient psychi-
atric clinic where the first author worked as a clini-
cal psychologist. Potential participants were referred
through colleagues (psychiatrist, psychologists, physi-
cian, psychiatric nurses, or social workers) in the same
clinic. Potential participants were required to have a
principal diagnosis of GAD, with or without a comor-
bid (axis I or II) disorder. Exclusion criteria were the
presence of serious suicidal ideation, active substance
abuse, current psychotic features, and/or bipolar dis-
order. These criteria are generally used in other stud-
ies on GAD (Dugas et al., 2003a, 2003b; Ladouceur
et al., 2000).

Three participants were already receiving mental
health services before entering EMDR treatment. It
was agreed either that they would cease receiving these
services (one case) or that their therapist would not ad-
dress any issues related to their GAD (two cases). The
five participants selected for the study were randomly
assigned to three conditions: 3 weeks of baseline + up
to 15 sessions of EMDR, 4 weeks of baseline + up to
15 EMDR sessions, or 5 weeks of baseline + up to 15
EMDR sessions. It should be noted that in the course
of the study, one participant had to withdraw because
of a car accident resulting in serious injuries. She had
just begun the EMDR treatment, receiving one session
of EMDR.
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Participants were initially screened with French
version of the Worry and Anxiety Questionnaire, the
Questionnaire sur les inquietudes et Uanxiété (QIA), to as-
sess the presence of GAD. If it indicated the presence
of GAD, the first author administered the Structured
Clinical Interview for DSM-IV (SCID-I & II) to for-
mally assess (a) the diagnosis of GAD, (b) to assess the
presence of any comorbid axis I or axis II disorders,
and (c) to eliminate the presence of bipolar disorder
or psychotic feature.

Measures
Diagnostic and Screening Measures

Participants were administered French versions of the
Structured Clinical Interview DSM-IV-Tr Axis I Dis-
orders (SCID-I; First, Spitzer, Gibbon, & Williams,
2001) and the Structured Clinical Interview for
DSM-IV Axis II Personality Disorders (SCID-II; First,
Gibbon, Spitzer, Williams, & Benjamin; 1997) to con-
firm the presence of GAD and to specify any other
concurrent axis I or II disorder. The SCID-I was ad-
ministered again at the end of treatment and at the
2-month follow-up. The Dissociative Experience Scale
(DES-II; Bernstein-Carlson & Putnam, 1993) was also
administered to assess the presence of pathological
dissociation. This precaution is part of the standard
EMDR protocol (Shapiro, 2004; Korn & Spinazzola,
2001). Its authors have indicated that the DES-II pres-
ents a good test—retest reliability (r = 0.79-0.86) and
good internal consistency (r = 0.83-0.83).

Daily Measure of Worry and Anxiety. For the pur-
pose of this study, a daily measure of worry and anxi-
ety was designed, consisting of daily ratings of worry
and anxiety on a 0% to 100% scale. A previous study
had shown the usefulness of such a daily measure
(Dupuy, Beaudoin, Rhéaume, Ladouceur, & Dugas,
2001) indicating that daily levels of worry were sig-
nificantly higher in GAD than in non-GAD partici-
pants and significantly correlated with the Penn State
Worry Questionnaire. The two questions on the daily
measure were (a) “T'o what extent did you worry ex-
cessively in the course of the day?” and (b) “T'o what
extent did you feel anxious today?”

Weekly Measure. A validated French version of
the Penn State Worry Questionnaire was used. The
Questionnaire sur les inquiétudes de Penn State (QIPS;
Gosselin, Dugas, Ladouceur, & Freeston, 2001) is a
lé-item questionnaire that evaluates the tendency to
worry. It shows a good test—retest reliability (r = 0.86)
and good internal consistency (r = 0.82). It has been

shown to distinguish between GAD and non-GAD
subjects (Ladouceur et al., 1999).

Pre-/Posttreatment and Follow-Up. Four self-report
questionnaires were administered at three different
times: pretreatment, posttreatment, and at the 2-month
follow-up. The first one was a French version of the
Worry and Anxiety Questionnaire. The QIA (Dugas
et al., 2001) is a self-report measure that contains 11
items corresponding to the DSM-IV diagnostic criteria
of GAD. Its authors suggest that it possesses a good
test-retest reliability, that it successfully distinguishes
GAD patients from nonclinical subjects, and that it is
a sensitive measure of worry.

A second measure was the French version of the
Beck Depression Inventory (BDI-II; Beck, Steer, &
Brown, 1994, cited in Bouvard & Cottraux, 2002). The
French version of the initial BDI (Bourque & Beau-
dette, 1982) has good internal consistency (r = 0.92)
and good test-retest reliability (r = 0.062). This mea-
sure was used, as it has been shown that depression
is often present with GAD (Butler et al., 1991; Dugas
etal., 1998).

The third measure was the French version of the
Intolerance to Uncertainty Questionnaire. The Ques-
tionnaire d’intolérance a Uincertitude (QII; Freeston,
Rhéaume, Letarte, Dugas, & Ladouceur, 1994) is a
27-item questionnaire. It possesses good internal con-
sistency (r = 0.91) and good test—retest reliability (r =
0.78). It was added, as intolerance to uncertainty has
been shown to be a central feature of GAD, as previ-
ously mentioned.

The fourth and final self-report measure was the
Questionnaire d’évitement cognitif (Cognitive Avoid-
ance Questionnaire) (QEC; Gosselin et al., 2002).
This 25-item scale measures the tendency to resort
to cognitive avoidance, yet another associated fea-
ture of GAD. It possesses both good internal consis-
tency (0L = 0.92-0.95) and good test-retest reliability
(r = 0.81).

Treatment

The therapist was the first author. At the time of the
study, he was a master’s-level licensed psychologist
with more than 10 years of experience in the field and
a doctoral-level student. He was an EMDRIA-certified
therapist and an EMDRIA-approved consultant in
training. EMDR treatment followed the protocol de-
scribed in Shapiro’s textbook (Shapiro, 1995, 2001)
and in the EMDR Institute training manual (Shapiro,
2004), which was manualized for research purposes
(Korn & Spinazzola, 2001). In accordance with stan-
dard EMDR protocols, past events believed to be
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experiential contributors to current GAD were first
treated, followed by present and future situations trig-
gering excessive worry. Participants received up to 15
EMDR sessions. That number was determined on the
basis of the number of sessions provided in various
research studies that investigated the efficacy of CBT
in treating GAD (Borkovec & Costello, 1993; Dugas
etal., 2003a, 2003b; Ladouceur et al., 2000) and in con-
sideration of Maxfield and Hyer’s (2002) recommen-
dations pertaining to a sufficient number of EMDR
sessions in more complex situations.

Target Selection for EMDR Processing

Participants were educated about the various envi-
ronmental or experiential contributors in the etiology
of GAD as proposed in the literature. They were also
presented with the model of GAD (Dugas et al., 1998,
2004) that suggests the role of the four main variables
involved in maintaining the excessive worry in GAD:
intolerance to uncertainty, poor emotional orienta-
tion to problem solving, dysfunctional beliefs about
the usefulness of worrying, and cognitive avoidance.
With this in mind, they were asked to identify past
events or situations that may have played a role in
fostering their anxious disorder and/or where they
felt uncomfortable levels of uncertainty. They were
then asked to rate their current level of discomfort
when thinking about those events. Those past events
with the highest levels of distress were identified as
targets for EMDR. Participants were then asked to
identify current situations or potential future situ-
ations that activated their excessive worry. Again,
those situations with the highest self-rated level of
distress were used as “present” and “future” targets
for EMDR. Targets were then treated with EMDR in
chronological order, from the earliest memory to the
current triggers of worry to the possible future events
also triggering worry.

Results
Participant 1

Participant 1 was a woman in her early 30s. She was
referred to the study through a social worker. The ini-
tial SCID interview revealed that she presented only
with a diagnosis of GAD and no evidence of an axis II
disorder. At the time of her participation in this study,
she had not received prior treatment for her GAD
and was not taking medication. She was assigned to a
3-week baseline and treatment was terminated after
12 sessions of EMDR since her symptoms had sub-
sided after that number of sessions.

Different targets from the past were identified.
They were related to themes (negative cognitions)
of being alone and/or not being competent or good
enough, such as being all alone in a difficult situation
as a child and a difficult situation at work a number
of years ago. Current triggers of worry were focused
on her youngest child, fearing that some accident
may happen to him when he plays in the backyard.
Potential future situations that triggered her exces-
sive worry were the fear that GAD would resurface
or, again, fearing that harm would come to family
members. In both present and potential triggers of
worry, the negative cognitions revolved around not
being able to handle it or believing in not being a good
mother/wife if she does not worry.

When assessed at both posttreatment and follow-
up, participant 1 no longer suffered from GAD and did
not present with any residual symptoms. Results were
similar on both the clinician-administered SCID-I and
on the self-report measures.

Participant 2

Participant 2 was a man in his early 40s. He was re-
ferred by his treating psychologist. The initial SCID
interview indicated that he suffered from GAD as well
as social anxiety disorder and major depressive disor-
der. On axis II, he presented many traits of avoidant
personality disorder. During the EMDR treatment, he
continued to meet with his treating psychologist with
the understanding that they would not address/treat
his GAD. He was assigned to a 4-week baseline and
received all 15 sessions of EMDR.

Participant 2 identified past situations that still
bothered him today: a period of sexual abuse during
his teen years, suffering from a heart attack in his early
30s, and experiences of being criticized. These events
activated negative beliefs around being at fault and
not being able to set limits (sexual abuse) and about
his life being over (heart attack) and being “incapable”
(being criticized). Present triggers of his worry re-
volved around taking steps to reintegrate a course he
was interested in and the accompanying negative cog-
nition of “not being competent enough” and of being
“unable to face change and new situations.” Potential
future triggers of worry focused on not feeling com-
petent enough to handle changes and unpredictable
situations.

At posttreatment, Participant 2 no longer met diag-
nostic criteria for GAD, major depression, and social
anxiety. However, he identified some residual symp-
toms for all three disorders. At the 2-month follow-up,
diagnostic criteria were met for social anxiety but not
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for GAD and major depressive disorder, although he
still presented with a few residual symptoms of these
disorders.

Participant 3

Participant 3 was a woman in her mid-40s. In the past,
she had participated in a study on the treatment of panic
disorder with agoraphobia and had been treated suc-
cessfully. Her current initial SCID interview indicated
that she suffered from GAD as well as major depressive
disorder and specific phobia (snakes). She did not pres-
ent any distinctive features of a particular axis II dis-
order. Physically, she was also suffering from multiple
sclerosis and was therefore living with chronic pain.
She was assigned to a 3-week baseline and received all
15 sessions of EMDR. She had been referred by her so-
cial worker, who had been seeing her in the context of
helping her adapt to her illness. She continued to see
her over the course of the EMDR treatment.

Again, after having been educated in the etiological
model of GAD and about the four variables involved
in maintaining excessive worry, participant 3 identi-
fied scenes from her past related to feelings and nega-
tive beliefs about “being useless,” “not being able to
do anything,” or “being helpless,” such as a witnessing
a severe car accident as a child and a situation where
her father was physically violent toward one of her
siblings. Present triggers of her worry involved a con-
flictual situation within her family, her illness, and
her finances. These were related to negative beliefs
around “not being able to handle it” and “being in-
competent.” Targets concerning the future were also
related around potential family conflicts along with
negative beliefs around her sense of “incompetence”
and of “not being able to handle it.”

The results for participant 3 at both posttreatment
and 2-month follow-up indicated that her symptom
pattern no longer met criteria for either GAD or
major depressive disorder. She did have some residual
symptoms of depression.

Participant 4

Participant 4 was a man in his late 40s. He was referred
by his social worker. At the time of beginning EMDR
treatment, he chose to stop his meetings with her. The
initial SCID interview revealed that he suffered from
GAD. Although he presented with certain symptoms
of major depression, these were insufficient for a diag-
nosis. On axis II, he presented substantial features of
obsessive-compulsive personality disorder. He was as-
signed to a 5-week baseline and received all 15 EMDR
sessions for his GAD.

Targets from the past focused on moments of verbal
abuse and intense expressions of anger by his father or
excessive demands made by his anxious mother when
he was a child and adolescent. Another past situation
involved a verbal aggression in the workplace a num-
ber of years previously. These situations were related
to negative beliefs about “not being good enough,”
“not being allowed to express or have emotions,”
and “not being able to count on others.” Various situ-
ations from his daily present life activated the same
negative beliefs about himself and his excessive wor-
rying and the fear of having to face similar situations
in the future.

At posttreatment evaluation, participant 4 no lon-
ger met diagnostic criteria for GAD and reported a few
residual symptoms. At follow-up, he had no residual
symptoms of GAD. However, at posttreatment eval-
uation, he did meet criteria for major depression. At
the 2-month follow-up, the major depressive disorder
was in remission. It should be mentioned that 10 days
or so prior to his follow-up interview, his physician
had begun an antidepressant treatment, venlafaxine
(Effexor).

Intervention Time-Series Analyses

Since this study is based on a single-case design, time-
series analyses (also referred to as intervention times-
series analyses, or ARMA testing; Box & Jenkins,
1970; Wei, 1990) were used as the primary tool to test
the statistical significance of the EMDR intervention.
Time-series analyses are known to be more sensitive
and robust than a simple visual analysis of the impact
on the baseline level of introducing the intervention
(Kazdin, 1982, 1984; Matyas & Greenwood, 1990).
With the possibility to test changes in level and slope
following the introduction of the intervention, time-
series analyses are more appropriate than typical t tests
and analyses of variance. The later are not adequate
for several reasons, including the small number of
participants and the lack of independence of the data
recorded over time (autocorrelation). The time-series
analyses were performed according to the procedures
outlined by Box and Jenkins using the SCA software,
version 7.1a (Scientific Computing Associates, 2005).
The procedures were performed independently for
each participant and can be summarized as follows:
(a) finding an adequate ARMA model that describes
the baseline data; (b) building the ARMA model over
the entire series and including a function that de-
scribes either an abrupt change in level when the treat-
ment is introduced or a gradual change, referred to as
a slope, following the introduction of the treatment;
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(c) testing the statistical significance of the function
(change in level or in slope); and (d) confirming that
the revised ARMA model is adequate.

Visual Inspection and Time-Series Analyses

Daily measures of worry and anxiety are reported
in Figures 1 and 2. The moment that the interven-

tion was introduced is indicated with a vertical line
crossing each graph. A visual analysis clearly suggests
that introducing the intervention had an immediate
impact on worry and anxiety for participant 1 (reflect-
ing a change in level) and a gradual impact for partici-
pant 3 (reflecting a change in slope). For participants 2
and 4, the results are harder to interpret visually.
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FIGURE 2. Daily levels of anxiety for all four participants.

Results of the statistical time-series analyses provide For all four participants, the intervention had a statis-
a clearer picture. Table 1 summarizes results of the tically significantimpact either in terms of an immediate
time-series analyses for all four participants on both change in level of worry and anxiety or via a progressive
daily worry and anxiety levels, including residual stan- change in worry and anxiety over time (change in slope).
dard errors, the order of the ARMA model, and the t As can be seen for participant 1 (pure GAD), results in-
value for the function describing the impact of intro- dicated a statistically significant change in the mean lev-
ducing the treatment. els of worry (t = -1.78, p = .05) and anxiety (t = -2.98,
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TABLE 1. Summary of Results for the Time-Series Analyses Performed on the Level of Worry and Level of Anxiety
for All Four Participants
Order of the .
Final ARMA Change in
Variable and Participant ~ Model RSE Level (t test) Slope (t test) p<
Level of worry
P1 MA-1 15.68 -1.78 0.05
P2 AR-1 11.44 2.42 0.01
P3 AR-1 17.88 6.20 0.01
P4 AR-1 28.86 4.00 0.01
Level of anxiety
P1 MA-1 15.03 -2.98 0.01
P2 AR-1 12.45 6.18 0.01
P3 AR-1 22.22 5.74 0.01
P4 AR-1 22.44 5.70 0.01

Note. AR = autoregression model; MA = moving average model; RSE = residual standard error. For all four participants on both worry
and anxiety variables, levels of RSE were within acceptable levels based on the visual inspection of the time-series analyses models.

p = .01) after introduction of EMDR treatment. For the
other participants, who all presented with comorbid
axis [ and/or axis II disorders, results revealed a statisti-
cally significant change in the slope (p = .01), indicating
a gradual but significant change in worry and anxiety
after the introduction of EMDR treatment.

Diagnosis (SCID-1) at Posttreatment
and at Follow-Up

All four participants were readministered the SCID
at the end of the EMDR treatment and after a 2-
month follow-up period (see Table 2). SCID results
for all four participants indicated that they no longer
met the diagnostic criteria for GAD at either post-
treatment or follow-up. Further, participants 1 and 3
reported no residual symptoms of GAD at either post-
treatment or follow-up. Participant 4 had no residual
symptoms of GAD at follow-up. Comorbid diagnoses
also responded to treatment. With regard to major
depressive disorder, participants 2 and 3 no longer
met diagnostic criteria at posttreatment and follow-
up, and participant 4 lost his diagnosis at follow-up.
Some residual depressive symptoms remained for
these participants. Participant 2 was diagnosed with a
recurrence of his social anxiety disorder at follow-up.

Self-Report Measures at Pretreatment,
Posttreatment, and Follow-Up

Table 2 presents a summary of the results for the self-
report measures. Results on the Worry and Anxiety
Questionnaire are presented in a way that reflects the
presence or absence of GAD diagnosis based on the

DSM-IV diagnostic criteria. Like the SCID interviews,
results indicated that for all four participants, they no
longer met diagnostic criteria for GAD at both post-
treatment and follow-up. For other measures, results
generally indicated an improvement for intolerance
and uncertainty (QII), for cognitive avoidance (QEC),
and for depression (BDI-II) at the time of posttreat-
ment and at the 2-month follow-up.

Weekly Scores on the Penn State Worry
Questionnaire

Figure 3 presents the weekly scores (from pretreat-
ment to posttreatment) for all four participants on the
QIPS. As can be observed, all participants had initial
scores indicating the presence of GAD (60 or more).
At the end of the treatment phase, all had scores under
the threshold, indicating the presence of GAD. Time-
series analyses cannot be performed in this case given
the small number of data collected in the course of the
baseline period. However, visual inspection shows a
general and gradual decrease in QIPS scores as treat-
ment progressed.

Discussion

This study investigated the application of EMDR in
treating GAD, and the findings provided prelimi-
nary support for its efficacy and usefulness with this
disorder. As results indicated, participant 1, who suf-
fered from pure GAD, was successfully treated with
12 sessions of EMDR, and the effects remained at the
2-month follow-up evaluation. The other participants
who presented with GAD and comorbid axis 1 and/or
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TABLE 2. Results on the Self-Report Measures Across the Three Evaluation Times (Pretreatment, Posttreatment,

and Follow-Up)

Participant 1 Participant 2 Participant 3 Participant 4
Follow- Follow- Follow- Follow-
Measures Pre Post Up Pre  Post Up Pre  Post Up Pre Post Up Cutoffs
QIA Dx no no Dx no-r no-r Dx no no Dx no-r no
QII 71 38 54 97 60 75 103 47 50 33 30 30 71+ = GAD
QEC 60 37 45 45 50 52 98 44 49 68 57 30 67+ = GAD
BDI-II 1 5 1 35 9 15 39 16 9 16 24 0 124+ = dep

Note. QIA = Worry and Anxiety Questionnaire (French Version); QII = Intolerance to Uncertainty Questionnaire (French Version);
QEC = Cognitive Avoidance Questionnaire (French Version); BDI-II = Beck Depression Inventory II. Dx = GAD diagnosis; No = absence
of GAD diagnosis; No-r = residual GAD symptoms; dep = symptoms of depression.
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FIGURE 3. Scores on the Penn State Worry Questionnaire.

Scores above 60 indicate the presence of GAD. EMDR treatment began at week 3 for P1, week 4 for P2, week 3 for P3, and week 5 for P4.

axis 2 disorders no longer met diagnostic criteria for
GAD following 15 EMDR sessions. Participants 2 and 4
did have some residual symptoms of GAD at posttreat-
ment, and participant 2 had some residual symptoms
at follow-up. A possible explanation for these results is
that participant 2 had a complex initial presentation,
with comorbid major depressive disorder, social anxi-
ety disorder, and axis II avoidant personality features.
It is likely that 15 sessions of EMDR were insufficient
to resolve all his related issues. Participant 4 also had
a more complex presentation, with comorbid major
depressive disorder and axis II obsessive-compulsive
features. It may be that the presence of comorbid axis
II disorder mitigates the therapeutic effects of a treat-
ment aimed directly or targeting uniquely one disor-
der, in this case GAD.

For all participants, daily levels of worry and anxiety
were significantly reduced following the introduction
of the EMDR treatment. Again, the current results in-
dicated a difference in the effect of the treatment be-

tween participant 1, who suffered from “pure” GAD,
and the other participants with comorbid axis I and/
or axis I disorders, where changes in daily worry and
anxiety were much more gradual, as indicated by the
changes in slopes on the time-series analyses.

In order to conceptualize EMDR treatment of
GAD, target selection was based on both an etiological
model of GAD (Hudson & Rapee, 2004; Rapee, 2001;
Shapiro, 2001) and a theoretical model of GAD that
involves four key variables (Dugas et al., 1998, 2004;
Ladouceur & Dugas, 1999). It appears that EMDR
treatment is congruent with this theoretical model.
It allows participants to process past events believed
to be experiential contributors in the development of
anxious disorders, like GAD, and to process current
and potential feared situations that cause excessive
worries. It appears to result in emotional integration
and the elimination of excessive worries and their
accompanying anxiety. In addition, the negative cog-
nitions elicited during EMDR treatment were quite
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similar to the negative cognitive styles proposed in
the theoretical models of Breinholtz et al. (1999) and
Chorpita and Barlow (1998). These cognitions related
to a poor sense of competence or being unable to cope
with stressful events, and they were transformed with
EMDR treatment.

It is also interesting to see that changes in depres-
sion were observed following the EMDR treatment
(see Table 2). As mentioned earlier, major depression
has been linked to GAD (Butler et al., 1991; Dugas
et al., 1998). For participants 2 and 3, who did pres-
ent comorbid major depressive disorder, both had de-
creased levels of depression at posttreatment based on
clinician administered and self-report measures. At the
follow-up, the level of depression had increased to a
“mild depressive state” based on the BDI but still ap-
peared subclinical on the SCID for participant 2. For
participant 3, her level of depressive symptoms had de-
creased further at the time of the 2-month follow-up.

For participant 4, however, levels of depression had
increased at posttreatment, even if they were below
clinical threshold at pretreatment. One explanation
may be that in this case, the experiential contributors
to GAD may also have been related to his personality
features, given that the expression of emotional ma-
terial was severely judged in his childhood environ-
ment. During the course of EMDR, special attention
had to be given to that aspect and required the use of
resource development and installation, an interven-
tion aimed at ego strengthening, that can be part of
the EMDR protocol when necessary (Korn & Leeds,
2002, Korn & Spinazzola, 2001; Shapiro, 1995, 2004).
In his case, full EMDR treatment was not possible
within the time frame of 15 EMDR sessions, and not
all the past, present, and future targets were treated.
It may be that he would have benefited from a larger
number of sessions. Still, even with the limited num-
ber of sessions, posttreatment results do indicate a
significant improvement. While it could be argued
that the introduction of an antidepressant 10 days
preceding his follow-up evaluation may have affected
the results, it is known that antidepressants of this cat-
egory usually take up to 4 to 6 weeks before reaching
full therapeutic effects. In addition, results obtained
at posttreatment indicated positive effects before the
introduction of the medication.

Strengths and Limitations

This initial study on the efficacy of EMDR in treating
GAD has certain strengths. It can be qualified as exper-
imental in nature, with the use of a multiple baseline
across participants who were randomly assigned to

the various baseline periods. The presence of multiple
baselines also allowed for the control of extraneous
variables, such as improvement in the environment,
spontaneous recovery, or other historical factors. In
other words, this design allowed for greater internal
validity. In addition, having been able to measure daily
levels of worry and anxiety, we were able to perform
time-series analyses that statistically supported the ef-
fects of EMDR on excessive worry and its accompany-
ing anxiety symptoms in these four cases of GAD.

Particular attention was given to using multimodal
assessment so as not to solely rely on self-rated mea-
sures. The administration of the clinician administered
SCID at pretreatment, posttreatment, and follow-up
further supported the results. In addition, consider-
ation was given to treatment fidelity of EMDR by
using the protocol developed for research purposes
(Korn & Spinazzola, 2001). Another advantage was
the administration of EMDR by an experienced cli-
nician and an EMDRIA-certified therapist. Another
strength of this research was to take into account the
number of EMDR sessions in the context of a complex
disorder that would obviously require more sessions
than a single-trauma treatment.

Finally, this research was applied in an actual clini-
cal environment with limited exclusion criteria (bipo-
lar disorder, current psychotic features, current severe
suicidal ideations, or active substance abuse). This ap-
plication gives support to the ecological validity and the
feasibility of using EMDR to treat GAD in clinical set-
tings and not only with “pure” GAD clients. However,
given the current results, it may be that special atten-
tion would have to be given to the presence of axis II
features in treatment planning and treatment length.

This study is not without limitations. Being a
single-case design with four participants, the capacity
to generalize results to a larger population of GAD
sufferers is limited. In addition, this study did not use
a blind assessor to administer the various measures.
Even though attention was given to treatment fidelity,
this study did not use independent rating of treatment
adherence. Finally, the follow-up period was rather
short, being 2 months. In future studies, it would be
necessary to have evaluations at longer follow-up pe-
riods, such as 6 and 12 months.

Future research on the potential efficacy of EMDR
in treating GAD should, of course, include stud-
ies with large samples of GAD sufferers, using lim-
ited exclusion criteria like those used in this study.
A randomized clinical trial is recommended, using
a large sample of GAD patients to compare the effi-
cacy of cognitive-behavioral therapy and EMDR. In
conducting future studies, the use of blind assessors
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would also add to the external validity of the research
conducted.

Summary

In conclusion, this preliminary study investigated
EMDR’s application in treating GAD using a researched
etiological model and an empirically validated theo-
retical model of the disorder to select past, present, and
future targets for EMDR processing. This single-case
design study with multiple baselines across participants
provided preliminary support for its efficacy and useful-
ness with this disorder, as indicated by both statistical
analyses and results on both self-report and clinician-
administered measures. Results of intervention times-
series statistical analyses suggest that EMDR treatment
was significantly effective in reducing both excessive
worry, the main symptom of GAD, and its accompanying
anxiety. Self-report measures and clinician-administered
measures indicated that after EMDR treatment and at
follow-up, all participants no longer met DSM-IV diag-
nostic criteria of GAD, two of which were in full remis-
sion. Finally, it would then further support Shapiro’s
AIP model, which proposes that unprocessed life experi-
ences have an impact on personality development and
are at the basis of psychological disorders.
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