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ABSTRACT
Studies on the effects of guided imagery in patients with fibromyalgia show
varying results. This randomized controlled trial (n = 65) aims to give more
insight into the effects on pain, functional status, and self-efficacy. Daily pain
was assessed with a pain diary using a Visual Analogue Scale. Functional status
and self-efficacy were measured at pretest, posttest, and follow-up using the
Fibromyalgia Impact Questionnaire and the Chronic Pain Self-Efficacy Scale.
No effects of guided imagery could be established. Explanations for the
diverging results between studies might be found in the content of the exercises,
length of the intervention period, and background of participants.

Fibromyalgia (FM) is a complex rheumatic disorder that affects up to 5 percent of
the general population worldwide. In addition to chronic widespread pain, patients
often experience fatigue, disturbed sleep, stiffness, reduced functioning, and
cognitive problems. The underlying cause of FM is still unknown. In a recent
literature review, McCarberg (2012) found that current studies indicate that abnormal
sensory and pain processing is a key factor in FM (Bradley, 2009; Nielsen and
Henriksson, 2007; Staud, 2006). Patients with FM often exhibit heightened
sensitivity to painful stimuli or painful reactions to nonpainful stimuli (Stahl, 2009).
Results from a number of studies suggest that genetic factors are involved in the
etiology of FM (Ablin et al., 2008; Buskila et al., 2007; Williams and Clauw, 2009).
Additionally, environmental stressors are likely to be involved in the development of
FM, for example, physical trauma, certain infections, and emotional stress (Ablin et
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al., 2008; Williams and Clauw, 2009). Because the causes of FM are unknown, its
treatment often focuses on pain management, improving sleep or relieving
depression. According to the McCarberg’s (2012) review, many patients with FM
may benefit from a combination of pharmacological and nonpharmacological
therapies. Nonpharmacological therapies for which some evidence exists that they
have a positive influence on symptoms of FM are cognitive behavioral therapy and
patient education. A therapy for which the scientific results are inconclusive is
guided imagery (GI). According to Menzies et al. (2004, 2006), imagery has been
defined as a dynamic, psychophysiological process in which a person imagines, and
experiences, an internal reality in the absence of external stimuli. A person who uses
imagery may experience an affective, behavioral, or physiologic response without a
real stimulus. In this way, mental imagery may be used to alter one’s physiologic
process, mental state, or behavior (Eller, 1999; Lewith et al., 1996; Menzies and
Taylor, 2004). Bradley and McKendree-Smith (2002) describe a neuromatrix that
constructs a framework for understanding the interaction between physiologic
mechanisms and psychosocial factors in the development and maintenance of
chronic pain. This construct suggests that behavioral and psychological interventions
may alter the pain experience primarily through their effects on emotional states and
cognitive processes (Figure 1).
It is hypothesized that GI influences emotional state, attention, and cognitive
processes, which subsequently influences pain experiences and behavior of persons
with persistent pain. At the time of the current study, three studies had been
conducted into the effects of GI on pain in FM, with varying results. The first two
studies were performed by Fors et al. (2000, 2002). In both studies, significant
positive effects were shown on experienced pain. The third study by Menzies et al.
(2006) was able to show positive effects of GI on functional status and self-efficacy,
but not on experienced pain. We assumed that the effects on pain perception in the
study by Menzies et al. (2006) were present, but could not be shown due to measurement problems. Menzies et al. (2006) used the Short-Form McGill Pain
Questionnaire (SF-MPG) at pretest, posttest, and follow-up to assess changes in
experienced pain, which is probably a less sensitive measure than the Visual
Analogue Scale (VAS) that Fors et al. (2002) used on a daily basis. We also assumed
that the effects on pain, functional status, and self-efficacy could already be shown
within a period of 4 weeks, comparable with the intervention period in the study by
Fors et al. We therefore conducted a study comparable with that by Menzies et al.
(2006), with the duration of Fors et al.’s (2002) study, and replaced the SF-MPG by
daily pain measures with a VAS in order to assess the effects of GI on pain level,
functional status, and self-efficacy in persons with FM.

METHODS

Design
The study is a randomized clinical trial on the effects of GI on pain, functional status,
and self-efficacy in patients with FM. The intervention group received two 1.5-hour
group sessions, including group discussion, instruction about GI as well as a compact
disc with GI exercises. The intervention group was asked to perform one or two GI
exercises per day over 4 weeks. The duration of the intervention period was
comparable with the duration in the study by Fors et al. (2002).The control group
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received two 1.5-hour group sessions, including group discussion. Pain and
medication use were measured daily in a pain diary. For measuring functional status
and self-efficacy, there were three measuring times:
1. Pretest (just before the first group session);
2. Posttest (at the beginning of the second group session);
3. Follow-up (6 weeks after the second group session).

[FIGURE 1]

Data collection took place between February 2010 and January 2011. The study was
approved by the Medical Ethics Committee of the University Medical Center Utrecht
(UMCU), protocol 09-187. The study was registered in the Dutch Trial Register,
NTR2172.
Sample size
The sample size of patients with FM was calculated using Cohen’s d (d =
(meanX_experimental − meanX_control)/S_pooled), using the mean reduction of
pain of 20.4 mm in the study by Fors et al. (2002) on a VAS from 0 to 100 mm. The
standard deviation (SD) in the experimental group on this scale in this study was 24.0
mm at baseline. We expect the SD in our group to be similar to that in the study by
Fors et al. (2002), because participants in both studies are recruited by associations of
patients with FM and have a FM diagnosis from a physician using the American
College of Rheumatology 1990 criteria for the classification of FM. Furthermore, we
use an estimated correlation of 0.7 between pretest and posttest. This means that 27
participants are needed in the GI group and the same number in the control group,
meaning 54 patients in total (Cohen, 1988).
Participants
The study sample (N = 65) was recruited in several ways: by notices on the website
of the Dutch association for patients with FM, by sending e-mails to all members,
and via notices in local newspapers. Patients who were interested in participating
received an information letter, containing information about the study, the eligibility
criteria, and their rights once they agreed to participate. Together with the information letter, patients received an overview of the dates on which the group sessions
would take place and an informed consent form.
Eligibility criteria were ≤6 years since the diagnosis of FM, made by a physician
(rheumatologist or general practitioner), being able to travel and to sit for 1.5 hours
and having sufficient hearing. Self-reported diagnosis of FM was confirmed by the
participant’s rheumatologist or general practitioner by asking them for a copy of the
original diagnosis. (In The Netherlands, the American College of Rheumatology
1990 criteria for the classification of FM are used as the golden standard to diagnose
FM, both by general practitioners and by rheumatologists. Exclusion criterion was
the presence of a psychiatric illness (self-reported).
Group randomization
Patients who wanted to participate were asked to fill out the informed consent form
and to indicate whether they wanted to attend group sessions in the afternoon or in
the evening, and on which dates they would not be able to participate. In this way,
four groups of 6–12 persons could be formed. After the groups were formed (based
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on preferences for evening or afternoon sessions on certain days), a secretary not
involved in the study randomly drew lots with the number of the groups (1–4) from a
sealed envelope.
The first group numbers that were drawn were assigned to the experimental
condition, and the last two numbers were assigned to the control condition. About
half (n = 27) of the required number of patients (according to power analysis) were
recruited for the first four participant groups that met in spring 2010. The same
recruitment procedure was repeated to form four additional groups that met autumn
2010, containing the remaining 38 patients. Participants only learned about their
treatment allocation at the beginning of the first group session.
Conditions
Participants randomized to the GI groups (experimental condition) attended two 1.5hour group sessions at the Van Praag Institute for complementary medicine in
Utrecht in The Netherlands. The first session included group discussion, theoretical
background of GI, distribution of a CD with three GI exercises (Van Praag Instituut,
2005), and instructions on how to use at least one exercise daily for 4 weeks. The
group discussions were led by a specialized rheumatology nurse (T.K.), and the
instructions on GI were given by a qualified trainer of the Van Praag Institute (M.B.).
GI exercises on the CD had a duration varying between 18:48 and 28:36 minutes and
contained relaxation techniques, music, positive imagery, and elements that were
specifically designed for pain management, for example, the instruction “now
imagine that you leave all the pain you experience at the beach post.” After 4 weeks,
the second group session took place consisting of group discussion (led by T.K.).
Participants randomized to the attention control groups received two 1.5-hour group
sessions at the Van Praag Institute with group discussion only (led by T.K.). Control
groups did not receive any information or training in GI during this study. Like the
GI condition, the second group session was held 4 weeks after the first group session.
The quality of the intervention was controlled for by asking participants to fill out an
evaluation questionnaire at the end of the second group session
Measuring times
In both conditions, measurements took place at three moments:
1. Pretest: just before the first group session;
2. Posttest: just before the second group session;
3. Follow-up: 6 weeks after the second group session.
Additionally, all participants were asked to complete a daily pain diary between the
first and second group sessions.
Measures
Participants daily scored their subjective pain intensity on a 10 cm VAS that was
included in the pain diary. The VAS ranged from no pain (0) to severe pain (10) and
had to be scored from days 1 to 26. The VAS for pain is often used in clinical
practice and research and has been shown to be a valid and reliable measure (Price et
al., 1994). Patients were also asked to report in the diary on their medication use,
care received, or other techniques used to reduce pain.
Functional status was measured with the Fibromyalgia Impact Questionnaire (FIQ).
This instrument resembles the Health Assessment Questionnaire (HAQ) and the
Arthritis Impact Measurement Scale (AIMS). The FIQ contains questions that follow
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directly from the HAQ and the AIMS and items that were used in earlier descriptive
studies on FM (Burckhardt et al., 1991).
The FIQ consists of three parts. Part 1 contains 10 questions about activities
involving major muscle groups. In part 2, questions are asked about the number of
“good days” and the number of days missed from work the week before. Part 3
contains seven questions regarding the ability to work, pain, fatigue, morning
stiffness, general stiffness, fear, and depression. The test–retest reliability of each
item was measured over a period of a week (Burckhardt et al., 1991): The mean
correlation for items regarding pain is r = 0.56. The mean correlation for items
regarding physical functioning is r = 0.95. The correlation of the FIQ with subscales
of the AIMS varies between 0.67 and 0.76 (Burckhardt et al., 1991).
Self-efficacy in dealing with pain was assessed using a subscale of the Chronic Pain
Self-Efficacy Scale (CPSS), the subscale “self-efficacy for managing pain.” Items in
this scale focus on the extent to which a person is confident that she or he can
manage pain, regarding activities of daily living or sleep. Subscale scores range from
10 to 100, with the higher scores indicating a higher level of self-efficacy. Reliability
and validity of the CPSS were shown by Anderson et al. (1995).
At the first measuring time, background characteristics of the participants were also
collected, such as age, sex, and date of the FM diagnosis. In addition, at the end of
the second group session, participants were asked to complete a short evaluation
questionnaire regarding their appreciation of the intervention. The questionnaire is
based on the evaluation questionnaire by Borkovec and Nau (1972).
Statistical methods
Daily pain.
Multilevel repeated measures for continuous time with autocorrelated errors was
used. Daily pain measurements are nested within individuals. The development over
time is modeled using the serial day number. In the fixed part, this was modeled as a
third-order polynomial, and this captures the development over time in the average
daily pain score. This was done separately for the control and the experimental
group. Based on these two developments over time, the hypothesis was tested that
the development pattern over time differed between the two groups, and also daily
estimated average pain scores were calculated for the two groups (with standard
errors). Estimated average pain scores are corrected for baseline scores, medication
use, and duration of the FM diagnosis. At the individual level, the intercept variance
was allowed to vary linear with time (to allow for people in the same group to
become more the same or more different over time). The autocorrelation between
measurement occasions within individuals was controlled for using a design matrix
(see Rasbash et al., 2009).
Functional status and self-efficacy.
For analyzing the effects on functional status and self-efficacy, multilevel repeated
measures analysis was also performed using MLwiN software (Rasbash et al., 2000).
The multilevel model took into account all available data of the paired samples of
participants on three or two of the tests (pretests and posttests) as well as the
unpaired premeasurement pretest data. The correlated paired measurements are
controlled for by modeling the covariance between the measurements at the patients’
level (Bryk and Raudenbusch, 1992; Goldstein, 1995). The multilevel model was
applied to all but one participant for whom not all covariate data were complete. This
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case (n = 1) was excluded from the analyses. Data of participants with complete
covariate data (n = 64) were analyzed using the intention-to-treat principle: all
participants were analyzed according to group assignment. For all outcome measures
on pretest, posttest, and follow-up, adjusted estimated means and standard errors
were calculated for the experimental and control groups. Adjusted estimated means
are the average scores corrected for the scores on the baseline measurement and other
covariates (medication use and duration of the FM diagnosis). To compare
differences from pretest to follow-up between the experimental and the control
groups, χ2 (df = 1) were calculated. Differences were considered significant if χ2 was
≥3.84 (p ≤ .05).
RESULTS

Participants
The sample consisted of 65 patients with FM, with a mean age of 47.4 years (SD =
11.4), aged 22–76 years. Only one male patient participated, and the others were
female. Sixty-three percent of the participants were married or living together with a
partner, and 68 percent were employed, most of them between 16 and 32 hours per
week. The mean number of years since the diagnosis was 2.2 years (SD = 1.8).
Background characteristics of the participants in the experimental and control groups
are presented in Table 1. Analyses show that the experimental and control groups do
not significantly differ on any of the background characteristics (p ≥ .05).
In total, 70 patients met inclusion criteria and signed the informed consent form. Five
of them dropped out before the first group session: one in the experimental group
because of being ill and four in the control group due to illness (n = 3) and because
of already using the CD with GI exercises. Two participants in the experimental
group dropped out before the second group session because the exercises and
attending the group sessions took too much energy. Six participants (two in
experimental group and four in control group) did not attend the second group
session due to illness (n = 3) or unforeseen circumstances (n = 3) and did not fill out
the questionnaire at posttest. Another four participants (two in the experimental condition and two in the control condition) did not return the questionnaire that was
mailed to them at the follow-up measurement time. Figure 2 shows the patient flow
throughout the study.
The collected data of the 12 participants that were missing at posttest and/or followup could still be used in the multilevel analyses according to the intention-to-treat
principle. Analyses show no differences in background characteristics between
participants who were involved until the end of the study and participants who were
not (p ≥ .05).
The same eight participants who had not completed the questionnaires on functional
status and self-efficacy at posttest had not completed the pain diaries. In total, 57
pain diaries could be analyzed.
Pain
Figure 3 shows the average VAS pain scores from days 1 to 26 in the experimental
and control groups. Table 2 contains the exact scores and 95 percent confidence
intervals.
No significant effects on pain intensity could be assessed. Neither the experimental
group nor the control group shows a significant reduction or increase of pain
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intensity from days 1 to 26, not even within individual participants. Also, no
significant differences between the two groups could be found (χ2 = 0.02). These
findings indicate that the use of GI has not resulted in the expected reduction of pain
intensity.
Functional status
Functional status as measured by the FIQ at pretest, posttest, and follow-up is also
presented in Table 3. Table 3 also shows χ2 values that indicate whether
measurements in the experimental and control groups differ significantly (p ≤ .05).

[TABLE 1]

No significant treatment effect was obtained for functional status. In the experimental group, functional status on a scale from 0 to 100 first improves from 53.7
(±2.70) to 49.0 (±2.50) and then regresses back to 54.2 (±2.58) at follow-up. In the
control group, functional status improves from 56.4 (±2.03) to 52.8 (±2.21) at
posttest and remains at the same level with 53.0 (±2.46) at follow-up.
Self-efficacy
Self-efficacy as assessed with the subscale “self-efficacy for managing pain” from
the CPSS did not show significant improvements either (see also Table 3). In the
experimental group, self-efficacy (0–100) first improves from 52.4 (±2.82) to 56.3
(±3.57) and then regresses to 54.3 (±3.08) at follow-up. In the control group, selfefficacy for managing pain regresses from 51.9 (±3.13) to 49.5 (±2.29) at posttest
and then improves to 52.8 (±2.82) at follow-up. The groups do not differ
significantly.

[FIGURE 2]

DISCUSSION

Outcomes
No effects of GI could be established on pain intensity of patients with FM.
However, it must be taken into account that we only measured general pain intensity
at the end of each day and not during the GI exercises or directly afterward, which is
a limitation of the current study.
In the first study they conducted, Fors et al. (2000) showed that GI could indeed have
positive effects on pain experienced during the exercises. In the second study, Fors et
al. (2002) also showed effects on generally experienced pain using a daily VAS
comparable with the pain diary scores used in our study. An explanation for the fact
that we did not find effects on general pain whereas Fors et al. (2002) did might be
found in the specific content of the GI exercises. Fors et al. only used positive
imagery and did not refer to pain or other negative aspects, while our imagery
exercises did. The fact that the content of the exercises of Menzies et al. (2006)
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partly used positive imagery (weeks 1–4) and partly also focused on experienced
pain (weeks 5 and 6) might explain why their effects on pain were not large enough
to reach significance, but were sufficiently clinically relevant to have effects on selfefficacy and functional status.
In addition to the differences in content of the GI exercises, there were some other
differences that might play a role in the study by Menzies (2006) being effective in
enhancing self-efficacy and functional status:
1. The intervention period in the study by Menzies lasted 2 weeks longer, namely 6
weeks instead of 4 weeks. In addition, during the follow-up period of 4 weeks, the
participants in Menzies’ study were still asked to engage in GI at least once daily,
while in our study participants were free to do the exercises during this period or not;
2. In the study by Menzies, not only self-efficacy in managing pain was assessed, but
self-efficacy in managing other symptoms was also assessed. Their score on the
CPSS contains the summed scores on both subscales;
3. The participants in the study by Menzies were recruited from physicians’ offices
and clinics, while most of our participants were recruited via the FM patient
organization and notices in local newspapers. It is possible that the participants in the
study by Menzies had less experience with complementary and other

[FIGURE 3] [TABLE 2] [TABLE 3]

interventions than the participants in our study, which enlarges the chance that their
self-efficacy and functional status were enhanced more easily.
Although no effects of GI on pain, self-efficacy, or functional status could be
established, 85 percent of the experimental group would recommend the GI group
sessions to family or friends and 96 percent found the GI applicable in daily life.
Directions for practice and future research
The above-mentioned differences could explain (part) of the lack of effects in our
study on daily pain, functional status, and self-efficacy and may give some insight
into important features that should not be missed if we want GI to be effective. First,
GI exercises might be more effective if they do not directly refer to experienced pain.
The studies by Fors et al. (2000, 2002) support this recommendation, although they
did not examine the effects on self-efficacy and functional status. More research is
needed on this subject. Second, the use of GI might need support by
trainers/caregivers for a longer period to be effective in enhancing self-efficacy and
functional status and probably also pain. Some participants in our experimental
group even suggested extending the support to a year. Third, as many participants in
our study suggested, chronic pain should not only be the main focus but also other
symptoms like fatigue and sleep disturbance. According to them, pain is something
they have learned to cope with to some extent, but other symptoms of FM may
hamper their functioning in daily life more. Moreover, the American College of
Rheumatology recently published new preliminary diagnostic criteria for FM and
measurement of symptom severity (Wolfe et al., 2010), removing the focus from
chronic pain to cognitive problems, unrefreshed sleep, fatigue, and somatic
symptoms.
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TABLES AND FIGURES

Figure 1. model of the neuromatrix
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Figure 2 participant flow

Figure 3. VAS pain diary scores from days 1 to 26 in the experimental and
control groups.
VAS=Visual Analogue Scale
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