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Abstract
Background Brief, innovative, mechanistically-driven psychological treatments for body dissatisfaction are needed. We 
aimed to explore the occurrence of body-related mental images among females reporting a subjective sense of body dis-
satisfaction (study 1), and to investigate the potential efficacy of a single session of imagery rescripting (ImRS) to reduce 
body dissatisfaction (Study 2: pilot; Study 3 randomized controlled trial).
Methods and Results In study 1 (n = 31), participants reported occurrence of both positive and negative body-related men-
tal imagery. Frequency of body-related mental imagery and negative valence of such images were significantly related to 
body dissatisfaction. The pilot trial (n = 63) indicated feasibility, whereby ImRS of a distressing body-related mental image 
significantly reduced the believability, vividness, negative affect and distress of the image within-session and one-week 
post-session versus an active placebo condition (Expressive writing about body related thoughts and emotions). However, 
ImRS did not result in significant changes in body dissatisfaction. Study 3 was a randomized controlled trial (n = 113) with 3 
conditions—ImRS, Expressive writing, and wait-list control. ImRS resulted in a significant reduction of vividness, control-
lability and negative affect caused by the image compared to Expressive writing condition, after the intervention. However, 
there were no significant reductions in body dissatisfaction from baseline to 1-week assessment, nor in post-hoc analyses at 
the 1-month follow-up. Findings suggest that a single session of imagery rescripting seems to alleviate the negative properties 
of the image (i.e., has proximal effects as hypothesized in our mechanistic account), but does not bring about a significant 
change in body dissatisfaction (i.e., transfer downstream to more distal effects).
Conclusions Given some promising effects of ImRS on negative body-related emotions, but lack of a downstream effect on 
body dissatisfaction itself, further investigation of the format, dose and focus of ImRS in this context is warranted.
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Introduction

Body image dissatisfaction, or body dissatisfaction is a com-
mon problem in Western cultures (Fallon et al., 2014). A 
review of research on body dissatisfaction reported a prev-
alence rate of 11–71% among females and 8–61% among 
males (Fiske et al., 2014). The large variation in prevalence 
rates reflected methodological issues such as use of one-item 
versus psychometrically sound measures, and samples. A 
study, using operational definitions of body dissatisfaction 
from previous research found a prevalence rate of 13–32% 
among females, and 9–28% among males (Fallon et al., 
2014). Body dissatisfaction is associated with poorer qual-
ity of life in adults (Mond et al., 2013) as well as adolescents 
(Griffiths et al., 2017), and this persists even after control-
ling for symptom of eating disorders, and body mass index 
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(Griffiths et al., 2017). It prospectively predicts depressive 
mood and low self-esteem (Paxton et al., 2006), and it is a 
well-known risk factor for future onset of eating disorders 
(Ghaderi, 2003; Stice et al., 2002). A meta-analysis of stand-
alone interventions for body image concerns (Alleva et al., 
2015), and a recent meta-analysis of a dissonance-based pre-
ventive interventions for eating disorders (Stice et al., 2019) 
have shown only small improvements in body image.

We have argued for the need for brief, mechanistically 
driven, and scalable interventions to improve mental health 
treatments (Holmes et al., 2018). Such an approach includes 
new intervention approaches for body dissatisfaction, given 
its high prevalence, its status as a risk factor for eating dis-
order, and modest efficiency of current interventions for 
body dissatisfaction. Alleva and colleagues (2015) identi-
fied several specific techniques that were associated with 
improvement in body image. Guided imagery was one of 
the strategies employed to target experiential and behavio-
ral avoidance (Alleva et al., 2015), factors hypothesized to 
maintain negative body image. Although guided imagery 
has been proposed as a potent treatment for body dissatis-
faction and eating disorders for many years (Kearney-Cooke 
& Striegel-Moore, 1997), empirical evaluations of this 
approach are more recent (Pennesi & Wade, 2018). Although 
some earlier evaluations also exist (Riva, 1998; Riva et al., 
2003), they are adapted for using virtual reality and com-
bined with other cognitive behavioral techniques. Mental 
imagery has also been recently evaluated for the treatment of 
body dysmorphic disorder with promising outcomes (Ritter 
& Stangier, 2016), which also adds to justification for sys-
tematic evaluation of such techniques for body dissatisfac-
tion. However, guided imagery can be done in different ways 
with various levels of complexity. For mechanistic evalua-
tion of effect of mental imagery on body dissatisfaction, the 
procedure should be highly specified, and the mechanisms 
through which it might exert its effect on outcome require 
investigation.

Mental imagery occurs when perceptual information 
is brought to mind in the absence of the relevant exter-
nal stimuli (Pearson et al., 2015). Images are character-
ized by their subjective resemblance to different sensory 
modalities and can thus be associated with components of 
visual, auditory, olfactory or haptic sensations (Holmes & 
Mathews, 2010). This may provide a possible explanation 
to why emotions and core beliefs can be more powerfully 
evoked and influenced through imagery compared to com-
mon cognitive strategies (e.g., verbal cognitive restruc-
turing). Experimental work (e.g., Holmes & Mathews, 
2010; Holmes et al., 2008) demonstrated that imagery has 
a greater impact on emotions than verbal processing of 
equivalent stimuli. By asking a person to imagine a trou-
blesome memory—or other forms of unwanted image e.g., 
a future concern—in the present, and to then subsequently 

intervene to change its meaning in a more desired way 
(i.e., imagery rescripting: ImRS), the negative meanings 
linked to the image can change. There is now growing 
interest in the use and evaluation of mental imagery as 
an adjunct or stand-alone treatment for several conditions 
such as PTSD or depression (Arntz, 2011; Wheatley et al., 
2007) and mental imagery is recognized as a transdiagnos-
tic process involved in a range of psychopathologies (Cili 
& Stopa, 2015; Morina et al., 2017; Romano et al., 2020). 
“Based on the dual coding approach to working memory 
(Baddeley & Andrade, 2000; Baddeley & Hitch, 1974), 
any representation brought to mind of body image would 
most probably contain a visuospatial component alongside 
a verbal one, as also noted by other researchers (Darling 
et al., 2015). That is, considering one’s own body image 
should, at least to some extent, invoke a visual or other 
sensory representation. Mental images seem to be common 
among individuals with clinical conditions such as eating 
disorders in which body dissatisfaction is a usual charac-
teristic (Dugue et al., 2016; Somerville et al., 2007), and 
mental imagery is related to body dissatisfaction among 
students (Darling et al., 2015). Consequently, exploring 
the occurrence of mental images among individuals with 
body dissatisfaction is warranted.

A few studies have investigated the use of imagery in 
eating disorders or disordered eating (Cooper et al., 2007; 
Dugue et al., 2019; Ohanian, 2002; Pennesi & Wade, 2018; 
Zhou et al., 2020). However, there is paucity of research on 
ImRS in relation to body image dissatisfaction. The mecha-
nisms through which imagery rescripting as a stand-alone 
intervention might affect body image and associated emo-
tions, and the extent to which this might lead to body image 
deserve further investigation.

The ImRS intervention administered in the current study 
was based on the steps outlined in Hackmann et al. (2011), and 
Holmes et al. (2019). Participants were instructed to bring to 
mind the most intrusive and distressing mental body-related 
image, and to describe the accompanying characteristics of the 
negative image, as well as triggers and other personal apprais-
als associated with the image. Then, they were guided to find 
an ‘antidote’ to the previously identified negative emotion and 
meaning, and to implicitly embody a more reflective and com-
passionate stance. The latter was done through questions such 
as what they would say to a child that was feeling this way 
about herself. Next, they were instructed to imagine an image 
in which they are experiencing the antidote emotion and mean-
ing, and to describe the characteristics of this antidote image. 
Subsequently, they were asked to revisit the original negative 
image for a few seconds and notice the emotions, and then 
to insert the new antidote image in mind and reflect upon its 
meaning. In the next stage the participant was guided to alter 
some aspects such as the believability of the original negative 
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image in a way that would be impossible in reality (e.g., by 
making it look funny).

Aims

Our first aim was to investigate the occurrence of body-
related mental images and their associated frequency, posi-
tive or negative valence, type, intensity, duration, perspec-
tive (observer or field), vividness, emotional consequences, 
and cognitive content in a convenience sample of female 
university students with various levels of body dissatisfac-
tion (Study 1). Our second aim was to study the feasibility 
and initial effects (Study 2) of a single session of imagery 
rescripting (ImRS) based on a specific intervention protocol 
targeting negative body-related mental images compared to 
a credible placebo condition (Expressive writing about body 
related thoughts and emotions: EW). Our third aim was to 
investigate the efficacy of ImRS in a larger randomized con-
trolled trial (Study 3) by comparing ImRS to not only EW, 
but also a wait-list control conditions.

We hypothesized that participants would report a variety 
of body-related mental images, with positive associations 
between the frequency of negative body-related mental 
images and body dissatisfaction (study 1). In addition, a sin-
gle session of ImRS would have an impact on the properties 
of the most recurring body-related negative image imme-
diately after the intervention, and the intervention would 
lead to changes in body dissatisfaction and eating disorders 
psychopathology at 1-month follow-up (study 2: pilot trial). 
Furthermore, it was hypothesized that findings of the pilot 
trial would be replicated and extended in a randomized con-
trolled trial and we would also observe a significant impact 
of imagery rescripting on body dissatisfaction at the short-
term follow-up (one week) and possibly at the longer-term 
follow-up (one month).

Methods

Study 1 was a small cross-sectional study to investigate the 
occurrence of body-related mental images and the relation-
ship of such images with body shape dissatisfaction, using 
both quantitative and qualitative analyses. Study 2 was a 
pilot randomized controlled trial (RCT) to investigate the 
efficacy of imagery rescripting compared to an active pla-
cebo (Expressive writing). Study 3 was a larger RCT com-
paring ImRS, EW, and a waitlist control condition.

Study 1

Participants, Instruments and Procedure

Given the higher prevalence of body dissatisfaction among 
females compared to males, only females were included 

in this pilot study. Participants (n = 31) were females, and 
mainly university students (84.7%), with a mean age of 
27.8 years (SD = 9.7). They were asked to respond to a brief 
self-report questionnaire (paper and pencil) on the occur-
rence, frequency, and characteristics of body-related mental 
images (Online Appendix 1), the 8-item version of the Body 
Shape Questionnaire (BSQ) (Welch et al., 2012), and demo-
graphic questions regarding gender, age, education, and 
occupation, as well as current mood (using a visual analog 
scale ranging from not at all depressed to very depressed). 
Flyers were set up at designated areas within the campus 
and interested individuals contacted the research team for 
participation. Participants received information about the 
study, responded to the questionnaire and received a cinema 
ticket for their participation. No identifying information was 
collected in study 1, as planned. The study was approved by 
the Regional Ethical Committee in (Masked information for 
anonymous review).

Qualitative and Statistical Analysis

The nature of the described body-related mental images 
was investigated using thematic analysis. Basic descriptive 
analyses, and correlations (Pearson or Spearmen) were used 
to investigate the relationship between body dissatisfaction 
and occurrence, frequency, or characteristics of mental 
images (e.g., vividness, intensity, duration, use of first-or 
third-person perspective, the emotion elicited by the image, 
and negative or positive emotional load).

Results and Discussion

All the participants reported at least one body-related men-
tal image. The first reading of the described images by the 
first author and another independent researcher created an 
impression of a variety of scenarios, which despite signifi-
cant variations were readily divided into a positive or a nega-
tive theme. This was corroborated in further readings of the 
text, and inclusion of another independent researcher, with 
complete agreement between all three.

The positive emotional theme included the following sce-
narios: future nice haircuts and hairstyles, pleasant sessions 
of exercise workout (past and present) focusing on muscles 
and feeling strong, being mindful of the body (e.g., while 
walking and sensing the wind), being on the move (e.g., on 
the beach) and sensing freedom and strength, future weight 
loss, and to put on favorite jeans and feeling how well they 
fit.

The negative emotional theme included looking critically 
at one’s body in the mirror, past experiences of pregnancy, 
current negative consequence of past pregnancies on the 
body, misfit of different outfits, being big, heavy and clumsy, 
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bad skin, pimples, big belly, aging body, being boney with 
many scars, being too fat, looking bigger than one actually 
is, and a dysfunctional body.

The relationship between body dissatisfaction and fre-
quency of mental imagery in general and body-related 
imagery, as well as characteristics of body-related imagery 
are shown in Table 1. Frequency of body-related mental 
imagery and negative valence of such images were signifi-
cantly related to body dissatisfaction (Table 1).

Our results indicate the occurrence of both negative and 
positive mental images. As this was a small sample, the 
focus was not merely on the significance testing, but also the 
magnitude of the associations (correlations). As expected, 
the frequency of mental imagery in general (i.e., how often 
they have various mental images in mind) was not related to 
body dissatisfaction. However, we found a significant cor-
relation between the frequency of body-related imagery and 
body dissatisfaction, as well as between negative valence 
of images and body dissatisfaction. Interestingly, we found 
neither a significant, nor a sizeable negative correlation 
between positive valence of body-related mental images and 
body dissatisfaction. Measuring the perspective from which 
the mental image was seen (i.e., first or third perspective) 
as well as the time frame of the mental image (past, present 
or future) on a visual analog scale might be a non-optimal 
choice, or result in low sensitivity of the measurement. This 
might in turn partly contribute to the non-significant corre-
lations with body dissatisfaction. However, these facets of 
body-related mental image might also be unrelated to body 

dissatisfaction even if the measurements would have been 
optimal and sensitive.

Taken together, results suggest that targeting negative 
body-related mental images might be a plausible choice in 
an intervention based on imagery rescripting.

Study 2 (Pilot trial)

Design

This was a randomized controlled pilot trial with two condi-
tions: Imagery Rescripting (ImRS) and Expressive Writing 
(EW), with repeated measures across time (pre-, and post-
intervention assessment, as well as 1 and 4 week later). EW 
has been previously used as credible intervention or placebo 
conditions in studies on body image and eating disorders 
(e.g., Lafont & Oberle, 2014; Stice et al., 2006). The primary 
outcome was the level of body dissatisfaction based on the 
Body Shape Questionnaire (BSQ: Welch et al., 2012). Poten-
tial processes through which any change due to ImRS might 
occur were believability, vividness, controllability, negative 
affect, and distress related to the most recurrent body-related 
mental image. Secondary outcomes were between groups 
differences with regard to eating disorders symptoms, qual-
ity of life, symptoms of anxiety and depression, and inter-
nalization of the thin ideal as described below.

Participants, Instruments and Procedure

Participants were in geographical proximity to the university 
and recruited through advertisements about the study using 
social media (Instagram and Facebook). Clicking the adver-
tisements opened the web page of the study where those 
interested could read about the study and register their inter-
est for participation.

Eligible participants (females, 18–45 years old, with a 
subjective sense of body dissatisfaction) were asked to pro-
vide written and informed consent (Regional Ethics Com-
mittee in “Masked information for anonymous review”) and 
to respond to a set of questionnaires through a secure server. 
To avoid stigmatization, and for generalization of outcome, 
only a subjective sense of body dissatisfaction was the pri-
mary requirement for participation instead of a specific level 
of body dissatisfaction.

The questionnaires consisted of the brief version of the 
BSQ (BSQ: Welch et al., 2012) to measure body dissatisfac-
tion, the eating disorder examination questionnaire (EDE-Q: 
Fairburn & Beglin, 1994; Welch et al., 2011) to measure 
specific psychopathology of ED at baseline and the 1-month 
follow-up, the Brunnsviken brief quality of life scale (BBQ: 
Lindner et al., 2016) to assess quality of life within several 
main areas of life, the hospital anxiety and depression scale 
(HADS: Zigmond & Snaith, 1983), the ideal body stereotype 

Table 1  The association between body dissatisfaction measured by 
the Body shape questionnaire and frequency of Mental Imagery (in 
General and Body-Related), and Characteristics of the Body-Related 
Mental Imagery (N = 31) in Study 1

Pearson’s product moment correlation was used in all analyses with 
the exception of last one (Spearman)
Variables related to imagery were rated on a 133  mm long Visual 
Analog Scale (VAS)
a VAS from Very rarely to Very often
b VAS from Very vague to Very clear
c VAS from Not at all negatively charged to Very negatively charged
d VAS from Not at all positively charged to Very positively charged
e VAS from Completely outside to Completely inside
f VAS from Far in the past, Present in the middle, to Far in the future

Statistical analysis

Frequency of mental images in  generala r = 0.31, p = 0.09
Frequency of body-related  imagea r = 0.44, p = 0.02
Vividness of the  imagesb r = 0.21, p = 0.26
Negative valence of the  imagec r = 0.37, p = 0.04
Positive valence of the  imaged r =  − 0.22, p = 0.26
Third-, or first  perspectivee r = 0.20, p = 0.29
Past, now or future nature of the  imagef rs = 0.16, p = 0.39
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scale-revised (IBSS: Stice et al., 2006) to examine the thin-
ideal internalization, and the credibility/expectancy ques-
tionnaire (CEQ: Devilly & Borkovec, 2000). The internal 
consistency of each instrument (Cronbach’s alpha) was as 
follows: The BSQ (0.84), the EDE-Q total score (0.87), the 
BBQ (0.76), the HADS-depression (0.78), HADS-anxiety 
(0.70), the IBSS (0.72), and CEQ (0.79).

Those who reported current suicidality, high levels of 
depressive symptomatology, regular objective binge eat-
ing, or regular purging were excluded from participation 
and offered information to access clinical services. Eligible 
participants were asked to provide their full contact informa-
tion before they were randomized and received their invita-
tion to attend a single intervention session. Of the 179 who 
responded to the advertisement, 60 were included in the 
study and randomly assigned to ImRS (N = 30,  Mage = 33.1, 
SD = 7.8) or EW (N = 30,  Mage = 35.7, SD = 8.6) using a 
randomization list obtained from www. rando mizer. org. To 
prevent deliberate or unconscious interference with the ran-
domization process, the research assistants and the study 
coordinator had no access to the randomization list. Once 
a participant met all the criteria for inclusion, her study 
code was immediately sent to the first author who declared 
the condition to which the participant should be assigned 
according to the randomization list. The flow of participants, 
reasons for exclusion and numbers at follow-up are illus-
trated in Fig. 1. Of those randomized, 17 (28.3%) had com-
pleted primary or high school, five (8.3%) had completed 
vocational training, and 38 (63.3%) had completed at least 
1 year of college or university studies.

Participants were then asked to attend a single session 
of ImRS or EW at the university. Those in the ImRS were 
asked to describe their most recurrent body-related negative 
mental image and to rate its properties (frequency, believ-
ability, vividness, controllability, as well as related negative 
affect and distress). The frequency was measured using the 
following choices (Several times a day, Once a day, A couple 
of time/week, Several times a month) before the rescripting. 
The other properties of the mental image (i.e., vividness, 
etc.) were measured using visual analog scales from Not at 
all to Very Much) before and after rescripting, and at follow-
ups. The specific rating sheets for assessments at the start 
and end of the session were developed by the research group 
based on measurements used in previous imagery studies 
(Ritter & Stangier, 2016; Steil et al., 2011; Wild et al., 
2008), and established procedures (Holmes et al., 2019). 
The assessment sheets can be obtained by contacting the 
corresponding author.

Seven daily rating sheets were also given to participants 
to obtain daily responses on the frequency (number of times 
the image occurred and imagery techniques were practiced), 
the meaning, and properties (believability, vividness, con-
trollability, negative affect and distress) of their negative 

mental body-related mental images throughout the seven 
consecutive days following the intervention. They were 
instructed to use the techniques practiced during the ses-
sion for the next seven consecutive days whenever a negative 
mental image of the body appeared or when thoughts about 
their body emerged.

Those in the EW were instructed to write about thoughts 
and emotions related to negative body image for the same 
duration as the ImRS session. As a homework assignment, 
they were asked to complete 20 min of writing for the next 
seven consecutive days. Participants were told to keep the 
writings to themselves, but were asked to record the date 
and time of writing each day on a simple recording sheet. 
At the end of the week, participants were asked to post these 
respective sheets using a pre-paid envelop, and then respond 
to the same set of questionnaires that were completed at 
baseline through a designated web portal (upon receiving a 
link) one month after the face-to-face meeting.

Intervention

The ImRS intervention administered was similar to the 
steps outlined in Hackmann et al. (2011), and the imagery 
rescripting chapter in Holmes et al. (2019), and adapted 
where appropriate in accordance with the purpose of the 
present study. The therapist first provided a definition of 
mental imagery. In Stage 1, participants were instructed 
to close their eyes and bring to mind the most intrusive 
and distressing mental body-related image. Participants 
were then questioned on the accompanying characteristics 
of the negative image, including emotions and meanings 
described in the first person present tense (e.g., How does 
the image make you feel emotionally? What is the meaning 
of this negative image?). Afterwards, participants com-
pleted the pre-ImRS rating sheet. In Stage 2, participants 
were asked to describe triggers and other personal apprais-
als associated with the image (What usually triggers this 
image to pop up? What would others think of you if the 
image was true?). The researcher then verbally guided the 
participant in finding the antidote to the previously identi-
fied negative emotion and meaning (e.g., When you have 
this image in your mind and it makes you feel disgusting, 
and thinking that you are not good enough, what would be 
the exact opposite of this emotion and meaning?). Ques-
tions that enabled participants to implicitly embody a more 
reflective and compassionate stance were also asked (e.g., 
What would you say to a child or someone you cared about 
if they were feeling this way about themselves?). In Stage 
3, the researcher instructed the participant to imagine an 
image in which they are experiencing the antidote emo-
tion and meaning. Participants were asked to describe the 
characteristics of this antidote image (e.g., what is hap-
pening in the image right now? How does that make you 

http://www.randomizer.org
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feel?). Subsequently, they were told to revisit the original 
negative image, hold it in mind for a few seconds and feel 
how the image made them feel. They were then asked to 
insert the new antidote image in mind whilst the affect was 
still strong and reflect upon its meaning. In Stage 4, the 
researcher then verbally guided the participant through 
several exercises where aspects of the original negative 
image were altered in some way. The goal was to change 
the image in a way that would be impossible in reality as 

a means to facilitate the recognition that negative images 
are mental representations and not reality in itself. This 
was executed in the current study by rescripting the 
believability of the existing negative image using differ-
ent meta-cognitive techniques. For example, introducing 
or manipulating aspects of the original image to make it 
look funny, or putting the image in a bottle and throwing 
it away into the ocean. After this, participants completed 
the post-intervention rating sheet and provided ratings on 

All interested females that responded 
to the advertisement (n=179) 

Informed about the study and invited to 
complete the screening (n=179) 

Completed baseline questionnaires 
/screening (n=120) 

Were contacted for face-to-face 
intervention after screening (n=107) 

Randomized to Imagery Rescripting 
(ImRs) or Expressive Writing (EW) 
(n=60)

Excluded:  
- Due to psychiatric diagnoses (n=3)  
- Due to unanswered questions about 

psychiatric diagnoses (n=10) 

Excluded: 
- Did not provide contact details (n=47) 

Allocated to ImRs 
(n=30) 

- Started ImRS (n=30) 
- Withdrew from study after 

intervention (n=1) 
- Remaining after drop-out (n=29) 

Allocated to EW 
(n=30) 

- Withdrew before session (n=3)  
- Started EW (n=27) 
- Withdrew after intervention (n=2) 
- Remaining after drop-out (n=25) 

Sent back imagery monitoring sheets (n=22) 
Did not send back sheets (n=7) 

Sent back EW writing monitoring sheet (n=6) 
Did not send back sheets (n=9) 

Completed one-month follow-up 
questionnaires (n=22) 

Completed one-month follow-up 
questionnaires (n=20) 
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Fig. 1  The flow of Participants through the Pilot Trial and Randomization to Imagery Rescripting (ImRS) or Expressive Writing (EW) in Study 
2
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how they felt after modifying their images. The session 
lasted approximately 60 min.

Several psychology undergraduate students (all complet-
ing their last year of the 5-year MS in clinical psychology) 
were trained and supervised to deliver the interventions.

For the EW condition, the researcher provided verbal 
instructions that encouraged participants to “let go” and 
explore their deepest thoughts and emotions linked to their 
body. Participants were asked to write about their most trou-
bling and upsetting experiences, thoughts and memories. 
They were informed that no one would read their writing and 
were told to write continuously for the duration of 30 min. 
The writing was completed quietly in a private and comfort-
able room. Participants were debriefed after the session, and 
were instructed to take their writing home. Confidentiality 
and anonymity were assured in order to enhance compliance 
to the writing instructions given.

Statistical Analyses

All the analyses were performed in SPSS version 25 (IBM 
Corp, 2017). Analysis of variance was used to explore 
time*group interaction with regard to primary and second-
ary outcome. Within group effects of process measure in the 
ImRS condition were investigated using repeated measures 
t-test. Effect sizes (Cohen’s d or partial eta squared) are pre-
sented along with the test of statistical significance. Given 
the mechanistic nature of the study and in line with hypoth-
eses, only completers analyses were of interest. Completers 
were defined as those who did the task and provided data, 
see Fig. 1.

Results and Discussion

No statistically or clinically meaningful differences emerged 
between the groups on demographic or outcome measures at 
baseline. Participants perceived both interventions as cred-
ible and meaningful with no statistically significant differ-
ences in credibility (t(58) = 0.22, p = 0.83) or expectancy 
(t(58) =  − 1.10, p = 0.28).

Of the 60 randomized participants, 42 completed the trial 
and provided data, thus meeting the criteria for completer 
analysis (Fig. 1). Consequently, the analyses are conducted 
on this sample N = 42. The drop-out group (N = 18: 9 early 
and 9 later drop-outs) was not significantly different from 
completers on any baseline measures.

Examples of participants’ most intrusive and distressing 
body-related mental images are presented in Online Appen-
dix 2. They are indicative of a large variation in regards to 
content and related emotions.

The mean and standard deviation of primary and second-
ary outcomes before the intervention and one month later are 
presented in Table 2.

The ANOVA showed a significant effect of time (i.e., 
baseline to 1-month follow-up) on the BSQ, F(1, 38) = 8.44, 
p = 0.006, ηp

2 = 0.18, and the EDE-Q total score, F(1, 
35) = 8.76, p = 0.005, ηp

2 = 0.20. However, there were no 
group (F(1, 38) = 1.05, p = 0.31, ηp

2 = 0.03), or group*time 
interaction effect for the BSQ (F(1, 38) = 3.01, p = 0.09, 
ηp

2 = 0.07). None of the conditions were superior to the 
other one. The duration of ImRS session (60 min) was twice 
as long as the EW session. This is a confounding variable 
that might have been even more problematic if the ImRS 
showed superiority in outcome. Including the session time 
as a covariate did not change the results.

As the hypothesized superiority of the ImRS compared 
to the EW in relation to the main and secondary outcome 
was not supported, it was essential to see whether the sug-
gested mechanisms proposed in ImRS were manipulated as 
intended. The within-session changes in properties of par-
ticipant’s mental images are presented in Table 3.

As shown in Table 3, all the properties of the negative 
image changed significantly from baseline to post-interven-
tion with moderate or large effect sizes. Visual inspection 
of the daily report of the properties of the image during the 
seven days post-ImRS (Table 4) seems to indicate a favora-
ble change across the week, with decreased frequency, 
believability, vividness, negative affect and distress, as well 
as increased controllability of the image. Participants in the 
EW condition spent 16.00 min daily (SD = 7.76) on doing 
the EW homework assignment.

Non-parametric analysis of data across the week for 
frequency of the image revealed a non-significant trend 

Table 2  Primary and secondary outcome from baseline to one-month 
follow-up in the ImRS condition (N = 22), and EW condition (N = 20) 
in Study 2

BSQ Body Shape Questionnaire, EDE-Q total Eating Disorder Exam-
ination Questionnaire global score, BBQ Brunnsviken Brief Quality 
of Life Scale, HADS Hospital Anxiety and Depression Scale respec-
tively, and IBSS Ideal Body Stereotype Scale, respectively

Pre-Intervention: M (SD) 1-month follow-up: M 
(SD)

ImRS EW ImRS EW

BSQ 22.19 (6.09) 21.89 (5.77) 21.14 (7.36) 17.74 (6.08)
EDE-Q total 2.61 (1.18) 2.96 (1.10) 2.38 (1.32) 2.27 (1.09)
BBQ 35.81 (5.82) 35.00 (6.32) 36.81 (4.34) 35.26 (7.23)
HADS-

Anxiety
10.00 (2.00) 10.50 (2.39) 9.78 (2.84) 9.94 (3.53)

HADS-
Depression

8.94 (1.80) 9.06 (2.01) 9.67 (1.85) 8.5 (1.41)

IBSS 21.38 (2.94) 21.16 (3.86) 22.24 (2.76) 20.84 (3.24)
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towards a reduction (p = 0.07) in Frequency of the image, a 
significant reduction in the Vividness of the image (Fried-
man’s ANOVA by ranks = 18.81, df = 6, N = 21, p = 0.004), 
a non-significant tendency towards an increase (p = 0.07) in 
Control of the image, and significant reductions in the nega-
tive Affect (Friedman’s ANOVA by ranks = 14.03, df = 6, 
N = 21, p = 0.03) and Distress (Friedman’s ANOVA by 
ranks = 15.49, df = 6, N = 21, p = 0.02) related to the image.

Data from 1-month follow-up of the BSQ showed an 
overall time effect for both conditions (ImRS and EW), but 
no significant interaction. As the BSQ was not measured at 
1-week follow-up, it remained unclear whether the short-
term changes in the properties of the image in the ImRS 
could have influenced body dissatisfaction one week later. 
The changes in the properties of the image in this pilot trial 
were promising enough to further investigate whether they 
could accompany changes in body dissatisfaction after one 
week of daily use of ImRS, and if so, whether they could 
mediate the change in body dissatisfaction. In addition, to 
investigate the reactivity of the measures, a wait-list control 
condition was also included in the next randomized con-
trolled trial.

Study 3 (Randomized Controlled Trial: RCT)

Participants, Instruments and Procedure

One hundred and thirteen women (18–45 years old) with 
a subjective sense of body dissatisfaction were recruited 
through the same procedures as in the pilot trial and 

randomized into ImRS (N = 40, Mage = 33.8, SD = 7.3), EW 
(N = 42, Mage = 32.5, SD = 8.1), or a waitlist control con-
dition (WL: N = 31, Mage = 31.9, SD = 7.9). Participants 
provide their written and informed consent (Masked infor-
mation for anonymous review). Given a single session of 
intervention, a change on body dissatisfaction equal to an 
effect size between small and medium (f = 0.17) was deemed 
meaningful. Thus, the power analysis of interaction effect 
with f = 0.17, for 3 conditions and 2 repeated assessments, 
suggested a total sample size of 87 for a power of at least 
0.80 with p < 0.05. To consider the risk of drop-out, based 
on the observation in study 2 (30% drop-out), the sample 
was expanded to 113. Process measure were obtained only at 
baseline and after the end of the intervention. The outcome 
variables were obtained at baseline and at 1-month follow-
up with the exception of the BSQ that was also measured at 
1-week follow-up. The total number of those who declared 
interest to participate and reasons for exclusion are presented 
in Fig. 2.

The same instruments and similar procedures from the 
pilot trial were employed in the RCT. However, those in 
the EW were also asked to describe their most recurrent 
body-related mental image and its associated properties 
(e.g., believability, vividness, etc.) both before and after 
the 40 min session (i.e., Expressive writing) during which 
participants wrote about their most inner thoughts and 
emotions related to their body. In addition, a repeated 
measure of BSQ was obtained at the 1-week follow-up 
to investigate the possible short-term effect of the inter-
ventions. In this RCT, the outcome and the change in 

Table 3  Mean (M) and Standard Deviation (SD) of the Properties of Negative Body-Related Mental Images from before to after ImRS (N = 29) 
along Within-Group t-test and Related Effect Size (Cohen’s d) within the ImRS Group only, in Study 2

Before ImRS M (SD) After ImRS M (SD) t-test, p, and effect size (Cohen’s d)

Believability 11.18 (3.63) 9.23 (4.21) t(28) = 2.79, p = 0.009, d = 0.52
Vividness 12.48 (3.30) 8.07 (4.23) t(28) = 6.39, p < 0.001, d = 1.22
Controllability 7.36 (4.24) 9.14 (3.74) t(28) =  − 2.17, p = 0.039, d = 0.41
Negative affect 13.09 (2.49) 7.60 (4.19) t(28) = 6.71, p < 0.001, d = 1.31
Distress 12.53 (2.32) 7.15 (3.88) t(28) = 7.43, p < 0.001, d = 1.46

Table 4  Means and standard 
deviations of number of times 
the participants practiced 
imagery on each particular day 
(Rescript), and the properties 
of the image (i.e., Frequency, 
Believability,etc.) During the 
Week following the ImRS 
Session in the ImRS Condition 
Only (N = 21) in Study 2

a Properties of the body-related image were measured using a visual-analog scale

Day Rescript Frequency Believabilitya Vividness1 Control1 Affect1 Distressa

1 1.43 (1.08) 2.05 (1.16) 10.34 (4.67) 10.29 (4.92) 8.21 (5.33) 9.82 (4.53) 7.92 (5.35)
2 1.48 (.98) 2.14 (1.15) 10.75 (4.65) 10.60 (4.22) 7.19 (4.78) 9.70 (3.83) 7.52 (4.98)
3 1.81 (1.17) 2.38 (1.32) 9.99 (4.62) 9.61 (4.56) 7.81 (5.00) 9.06 (4.96) 7.52 (4.85)
4 1.48 (1.36) 1.76 (1.37) 8.09 (5.52) 7.03 (5.61) 9.41 (5.21) 7.43 (5.62) 5.99 (5.73)
5 1.38 (1.02) 1.95 (1.12) 9.16 (4.94) 8.53 (4.95) 8.52 (5.46) 8.92 (5.10) 7.29 (4.97)
6 1.55 (1.10) 1.95 (1.28) 9.66 (5.26) 9.10 (5.55) 8.79 (5.51) 8.30 (4.99) 6.58 (5.04)
7 1.29 (1.10) 1.62 (1.36) 7.59 (5.47) 6.49 (5.06) 9.87 (5.48) 6.16 (4.80) 4.75 (4.45)
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properties of the image were investigated using Gener-
alized linear mixed models (GLMM) to model the data 
more properly (nesting the observations across time into 
the participants, and including random intercept) and 
make use of the flexibility of the GLMM (choosing the 
distribution and link based on the actual distribution of 
the outcome variable), and the inherent intention to treat 
properties of the mixed models.

Results and Discussion

At baseline, there were no significant differences between 
the conditions in terms of demographics, the outcome 
variables, the ratings of credibility or expectancy (ImRS 
vs EW only), use of social media, or mental imagery in 
general (thinking through images).

Responded to the ad, provided 
consent and was invited to do 
baseline assessment (n=211) 

Excluded due to: 
- Probable eating disorders (n=7) 
- Not responding to questions about psychiatric 
problems (n=24) 
- Unable to read and understand Swedish (n=1) 

Responded to the baseline 
questionnaires (n=167) 

Invited to participate and to 
provide contact information 
(n=135) Excluded: 

- Non-response (n=16) 
- Chose to terminate participation (n=6) 

Randomized to ImRS, EW or 
WL (n=113) 

R
ec

ru
itm

en
t a

nd
 b

as
el

in
e 

as
se

ss
m

en
t 

Randomized to ImRS (n=40) 
- Drop-out before start (n=10) 
- Completed the ImRS (n=30) 
- Drop-out after session (n=1) 
- Total remaining (n =29) 

Randomized to EW (n=42) 
- Drop-out before start (n=6) 
- Completed the EW (n=36) 
- Total remaining (n=36)  

Randomized to WL 
(n=31) 
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- Completed post-assessment 
(n=25) 
- Provided daily records 
(n=18) 

Completed post-
assessment (n=31) 

- Completed post-assessment 
(n=32) 
- Provided daily records (n=23)  

- Completed follow-up (n=24) - Completed follow-up (n=29) - Completed follow-
up (n=30) 

Fig. 2  The Flow Chart Illustrating the Recruitment of Participants, and Randomization to Imagery Rescripting (ImRS), Expressive Writing 
(EW) or Wait-List (WL) in Study 3
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Of the 40 participants randomized to ImRS and the 42 
participants randomized to EW, 29 (72.5%), and 36 (86%) 
completed the intervention, respectively (Fig. 2).

The drop-outs, both in total or within each condition, 
were not significantly different from completers on any 
demographics or outcomes at baseline assessment. Changes 
across the session (before and after ImRS) are described in 
Table 5.

We found no significant interaction between condition 
and time for believability or the distress caused by the 
image, but a significant interaction for vividness, controlla-
bility and negative affect caused by the image (Table 5). The 
same set of questions (believability, vividness, controllabil-
ity, etc.) were also asked in relation to body-related thoughts 
(compared to image) in both conditions before and after 
each intervention. While both groups reported significant 
improvements with small effects, no significant interactions 
were found.

After the intervention session, participants in the ImRS 
were asked to use the ImRS strategies on a daily basis, and 
those in the EW were asked to write about any thoughts or 
emotions related to their body for a duration of 30–40 min 
per day. A total of 18 out of 25 participants who completed 
the post-assessment in the ImRS, and 23 out of 32 in the 
EW completed their assignments. The participants reported 

spending 19.34 (SD = 7.57) minutes each day on EW. Sub-
sequently, all participants were asked to respond to the BSQ 
one week later, and to contribute to the 1-month follow-
up during which several self-report questionnaire were 
administered.

At 1-week follow-up after baseline, there was a main 
effect of time for body dissatisfaction (F(1, 193) = 24.67, 
p < 0.001, Cohen’s d = 1.01). Body dissatisfaction decreased 
in all three conditions. There was neither a significant main 
effect of condition (F(2, 193) = 0.93, p = 0.40, Cohen’s 
d = 0.20), nor an interaction between time and condition 
(F(2, 193) = 2.46, p = 0.088 Cohen’s d = 0.82).

The descriptive statistics for baseline and 1-month fol-
low-up are presented in Table 6. At 1-month follow-up, for 
body dissatisfaction, there was not any significant effect of 
condition (F(2, 176) = 1.63, p = 0.198, Cohen’s d = 0.27), 
but a significant time effect (F(1, 176) = 65.96, p < 0.0001, 
Cohen’s d = 1.73), and a significant time by condition 
interaction (F(2, 176) = 4.33, p = 0.015, Cohen’s d = 0.44). 
However, none of the Sidak post-hoc pairwise comparisons 
were significant. For the eating disorders symptoms based 
on the EDE-Q, there was also a significant time effect (F(1, 
176) = 31.47, p < 0.0001, Cohen’s d = 1.20), but not sig-
nificant effect of condition or interaction between time and 
condition. Based on the EDE-Q global scores and Swedish 

Table 5  Mean (M) and standard error (SE) of the properties of nega-
tive images, in Study 3, from before to after imagery rescripting 
(ImRS, n = 29) or expressive writing (EW, n = 35) along with inter-

action effect of time and condition in the generalized linear mixed 
model (GLMM), and effect size (Cohen’s d) in study 3

Before Intervention: M (SE) After intervention: M (SE) Interaction effect in GLMM

ImRS EW ImRS EW

Believability 11.33 (0.66) 10.59 (0.60) 7.27 (0.66) 8.09 (0.60) F(1, 128) = 3.17, p = 0.077, d = 0.45)
Vividness 12.28 (0.58) 11.22 (0.53) 6.67 (0.58) 8.39 (0.53) F(1, 128) = 8.09, p = 0.005, d = 0.71)
Controllability 6.01 (0.70) 8.17 (0.64) 11.20 (0.70) 10.56 (0.64) F(1, 128) = 6.21, p = 0.014, d = 0.62)
Negative affect 14.33 (0.57) 12.19 (0.52) 8.53 (0.57) 9.29 (.052) F(1, 128) = 9.79, p = 0.002, d = 0.78)
Distress 11.85 (0.56) 10.93 (0.51) 6.94 (0.56) 7.63 (0.51) F(1, 128) = 2.76, p = 0.099, d = 0.42)

Table 6  Mean and standard 
error of the primary (BSQ) 
and Secondary Outcomes 
at Baseline and 1-Month 
Follow-Up in the imagery 
rescripting (ImRS), Expressive 
writing (EW), and the wait-list 
Conditions (WL) in Study 3

BSQ Bod Shape Questionnaire, EDE-Q total Eating Disorders Examination Questionnaire global score, 
BBQ Brunnsviken Brief Quality of Life Questionnaire, HADS-Anxiety Hospital Anxiety Depression 
Scale—anxiety score, HADS-D Hospital Anxiety Depression Scale—depressive score, IBSS Ideal Body 
Stereotype Scale

Baseline assessment 1-month follow-up

ImRS EW WL ImRS EW WL

BSQ 30.70 (0.94) 30.21 (0.92) 30.55 (1.07) 25.05 (1.20) 23.54 (1.13) 27.99 (1.13)
EDE-Q total 2.83 (0.15) 2.68 (0.15) 2.77 (0.17) 2.17 (0.19) 1.97 (0.18) 2.51 (0.18)
BBQ 51.43(2.81) 54.24 (2.74) 54.32 (3.19) 51.07(3.97) 58.01(3.70) 61.45 (3.49)
HADS-anxiety 10.90 (0.56) 10.17 (0.56) 10.20 (0.64) 8.48 (0.77) 8.83 (0.71) 8.44 (0.70)
HADS-dep 4.77 (0.46) 5.26 (0.44) 5.14 (0.52) 4.24 (0.63) 4.38 (0.58) 4.16 (0.55)
IBSS 22.63 (0.58) 23.24 (0.52) 22.71 (0.54) 23.21 (0.67) 23.58 (0.64) 23.15 (0.58)
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norms for the EDE-Q (Welch et al., 2011), about 11% of 
the sample in study 3 might have suffered from an eating 
disorder.

For quality of life, there were neither a significant time, 
nor any significant effect of condition or interaction. For 
symptoms of anxiety (HADS-A) and depression (HADS-D), 
only a significant time effect emerged (F(1, 171) = 16.80, 
p < 0.0001, Cohen’s d = 0.89 and F(1, 169) = 4.66, p = 0.032, 
Cohen’s d = 0.47 respectively), but not effect of condition 
or interaction. For internalization of the thin ideal (IBSS), 
neither time nor any condition or interaction effects were 
observed.

General Discussion

Participants in Study 1 reported at least one body-related 
mental image, and the frequency of body-related mental 
imagery and negative valence of such images were signifi-
cantly related to body dissatisfaction. While positive images 
were also reported, they showed no significant association 
with body dissatisfaction. Therefore, targeting negative 
body-related mental imagery during the ImRS intervention 
appeared to be a reasonable strategy.

In the pilot trial (Study 2), ImRS resulted in favorable 
changes on all the properties of the participants’ target nega-
tive body-related mental image at the end of the session. One 
week later, daily use of ImRS-techniques resulted in signifi-
cant changes in the vividness, negative affect and distress 
related to the mental image. However, changes in the ImRS 
from baseline to 1-month follow-up on body dissatisfaction 
were not significantly different compared to changes in the 
EW condition.

In the efficacy RCT (study 3), changes in the properties 
of the body-related mental-image were measured in both the 
ImRS and EW conditions. As expected, all the properties of 
the image changed favorably to a higher extent in the ImRS 
than in the EW across the session (e.g., for emotion), but we 
found no differences between any of the conditions, includ-
ing the wait list at the one-week or one-month follow-up 
related to body dissatisfaction. Our findings suggest that a 
single session of imagery rescripting seems to alleviate the 
negative properties of the image (i.e., has proximal effects 
as hypothesized in our mechanistic account), but does not 
bring about a significant change in body dissatisfaction (i.e., 
transfer downstream to more distal effects). We might specu-
late that ImRS of more than one recurring negative body-
related image, or focus on boosting positive body-related 
imagery are needed to make an overall difference on body 
dissatisfaction.

We note that Willson and colleagues (Willson et al., 
2016) found clinically meaningful changes after a single 
session of an imagery treatment for participants with body 

dysmorphic disorder in a proof-of-concept study with a mul-
tiple baseline single case experimental design. Likewise, 
Pennesi and Wade (2018) observed significant changes in 
body image acceptance in the ImRS condition compared 
to a dissonance-based and a wait-list condition after a brief 
imagery rescripting intervention and daily practice for five 
consecutive days. They used a very brief online imagery 
intervention based on previous work on traumatic events 
in social phobia (Wild & Clark, 2011). In this version of 
the imagery, participants were asked to close their eyes and 
imagine, and then describe in writing, their earliest memory 
of an unpleasant body experience from the past from an 
observer’s perspective, and in the present with their com-
passionate self in the room. Lack of data on the proper-
ties of image before and after the intervention in the study 
by Pennesi and Wade (2018) makes it difficult to under-
stand the potential mechanisms through which the effect on 
body image acceptance occurred. In contrast, although the 
changes in the properties of the mental image in the short 
term, and 1-week follow-up in our study appear promising, 
they do not seem to affect the perceived body dissatisfaction 
differentially in the ImRS condition compared to the control 
conditions. Another next step in future research should be 
to compare the different ImRS strategies used in our versus 
the Pennesi et al. study (2018) along with mechanisms that 
might explain the outcome and compare them both to a cred-
ible placebo such as EW. Likewise, the working mechanisms 
in the EW should also be investigated, as it also showed 
some benefits. Exploring the most troubling and upset-
ting emotions and thoughts associated with the body is an 
exposure that might exert some effects through habituation, 
comprehensive distancing, or other processes involved in 
inhibitory learning. Another important factor is the measure-
ment of outcome. Pennesi and Wade (2018) used the Body 
Image-Acceptance and Action Questionnaire (Sadoz et al., 
2013) as the outcome measure, which is a measure of body 
image flexibility while we use the Body Shape Questionnaire 
(Welch et al., 2012) that captures phenomenological experi-
ence of body dissatisfaction.

Future studies also need to control for actual body check-
ing behavior during the follow-up periods. Finally, as guided 
imagery has shown promising results in targeting experi-
ential and behavioral avoidance as in the study by Alleva 
and colleagues (2015), specific targets of experiential and 
behavioral avoidance in relation to body might also be a 
viable option for ImRS.

Our findings should be interpreted in light of the strengths 
and limitations of these included studies. The initial descrip-
tive study needs to be extended by increasing the sample 
size to further investigate the themes or characteristics to 
be targeted through the intervention. The therapists in our 
trials were advanced clinical psychology program students 
in their final (fifth) year with good clinical skills, but future 
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studies may benefit from using more skilled therapists and 
formal checking of fidelity of the interventions. However, 
research has shown that advanced students in the psychology 
program can produce intervention effects that are consist-
ent with the outcomes delivered by skilled psychotherapist 
(Ost et al., 2012). To increase the sensitivity of the design, 
future studies may also focus on a subgroup of potential 
participants with high body dissatisfaction. Future studies 
can build on the current ones to use pre-registration of study 
design, and procedure that permit later use of open data in 
line with developments in reproducibility and open science. 
We did not perform a semi-structured interview to establish 
potential diagnosis of eating disorders. Based on the global 
EDE-Q scores and Swedish norms for the EDE-Q about 11% 
of the participants in Study 3 might have suffered from eat-
ing disorders. Future studies would benefit from conducting 
interviews to establish potential diagnosis of eating disor-
ders in order separate eating psychopathology from body 
dissatisfaction.

To conclude, whilst our studies did not show a signifi-
cant effect of ImRS on body dissatisfaction, changes in the 
properties of self-reported mental images during the session 
and one week post-intervention are promising. Such findings 
provide justification for future studies to further explore the 
use of ImRS in addressing this widespread problem and seek 
to increase much needed preventive approaches available in 
the area of eating disorders.
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