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Abstract

The assessment of body image has evolved in recent decades through the development of various
software programs. However, it is not yet known whether this technological advance has resulted
in refined evidence or whether this assessment development has been extensively applied in the
field. This study reviewed the body image software programs developed and applied from 2000 to

2020. Searches were systematically conducted in four scientific databases. A total of 35 articles



were selected, and 13 body image software programs were identified. The main features
comprising the variability of the software were the pattern of body stimuli presentation (avatars x
real body x body drawings) and the procedures of body image manipulation (whole body
adjustment x adjustment of separate body parts). Heterogeneity was prevalent among the studies
reviewed and prevented a favorable conclusion regarding the use of software compared to other
body image assessment strategies.

Keywords: body image; assessment; literature review; software; method.

Resumen

La evaluacion de la imagen corporal ha evolucionado en las ultimas décadas a través del desarrollo
de programas de software. Sin embargo, aln no se sabe si dicho avance ha implicado en mejor
evidencia y si el desarrollo se ha aplicado ampliamente en el campo. El presente estudio revisé los
programas de software de imagen corporal desarrollados y aplicados desde 2000 hasta 2020. Las
busquedas se realizaron en cuatro bases de datos cientificas. Se seleccionaron 35 articulos y se
identificaron trece programas de software de imagen corporal. Las caracteristicas principales que
comprenden la variabilidad del software fueron el patron de presentacion de estimulos corporales
y los procedimientos de manipulacion de la imagen corporal por parte de los participantes. La
heterogeneidad de los resultados revisados fue frecuente y evité una conclusion favorable para el
uso de software en comparacion con otras estrategias de evaluacion de la imagen corporal.

Palabras clave: imagen corporal; evaluacion; revision de literatura; software; método.

Body image is a multidimensional concept involving the multimodal perception, emotional

representation, and first-person experience of one’s own body (DeVignemont, 2017). Due to its



plural theoretical and historical background, body image assessment has successfully spread
through diverse scientific fields, from basic science to applied research (Tylka, 2018). This diverse
development has led to the creation of different body image quantification methods and approaches
to qualitatively assess subjects’ experiences of their own bodies (Marzola et al., 2018). Currently,
body image is still extensively assessed based on self-report questionnaires and figure rating scales
(DeCastro et al., 2017). With the advances of computer technology in recent decades, computerized
measures have been specially developed to investigate of body image. As a consequence, there has
been a growing discussion regarding the rates of accuracy and precision of body image evaluation,
along with particular concern about how to compare or contrast results from different
methodological approaches (Caspi et al., 2017; Shroff et al., 2009).

One way to produce a pragmatic empirical response to the question of a diverse set of theoretical
backgrounds is the production of robust methods that simultaneously tackle different dimensions
of the variable under evaluation. Even though conceptual plurality is registered in the body image
literature, more general and inclusive definitions have been advocated since the mid-1990s and the
beginning of 2000 (Pruzinsky & Cash, 2002; Paillard, 1999). In these versions, body image was
defined as a multidimensional construct comprised of cognitive, emotional, and perceptual
dimensions (Cash & Grasso, 2005). Both figure rating scales and technological tools for body
image assessment have sought to evaluate more than one dimension of body images, such as
dissatisfaction and perceptual distortions in body recognition (Kakeshita et al., 2009; Ralph-
Nearman et al., 2019). However, body image software applications could promote a greater
standardization in body stimulus presentation and provide ways of interacting for body size

adjustments that are absent in figure rating scales and self-report measures. Consequently, they



could amplify the assessment dimension of the body image phenomenon, potentially creating
greater ecological validity.

The variety of stimuli of widely used body image measures (e.g., words and

schematic/drawn figures) has made comparing studies with similar purposes difficult (Moussally
etal., 2017). In addition, some measures lack of body stimuli realism has prevented generalization
to real-life situations (Swami et al., 2008). As a result, several researchers have justified their
application of technology, portraying bodies more similar to the human body as a resource to
minimize research bias and limitations.
Different computer programs have been used to assess body image in recent decades. Some studies
have applied general image editing programs to create body stimuli for experimental tasks that
assess the relationship between perceptual variables and body image (Alexi et al., 2019; Owen &
Spencer, 2013). Some studies have even applied images of bodies in three-dimensional formats,
using computer-generated imagery with the help of a full-body scanning system (Mdlbert et al.,
2018; Irvine et al., 2019). In contrast, some computer programs have been created with the specific
aim of investigating body image (Ferrer-Garcia & Gutiérrez-Maldonado, 2008; Docteur et al.,
2010). This software specificity is what defines the body image application program. These
applications have targeted specific instructions for the participant to manipulate the body stimuli.
Technical instructions are generally constructed to assess different dimensions of the body image,
asking participants, for example, to adjust the visualized bodies to their perception of their own
real body and their desired body.

Despite the methodological advances in body image research, few studies have extensively
reviewed and compared different body image measures. Past reviews have mainly focused on

methods that assess body size estimates (Farrell et al., 2005) or the psychometric properties of body



image self-report measures (Kling et al., 2019). To the best of our knowledge, there has not been a
comprehensive review that has assessed body image application software and its results with
clinical and non-clinical samples. The lack of summarized information regarding the variability of
software techniques and the results from the application of body image software programs prevents
any conclusion regarding the accuracy and behavior of these measures. Furthermore, the concept
plurality associated with the field and its consequent diverse set of assessment procedures requires
synthesizing the knowledge regarding potential interactions between assessment methods and
different body image dimensions. Accordingly, the present study aimed to comprehensively review
the technical characteristics of the body image software applications available and their results
from scientific literature published from 2000 to 2020. Furthermore, when feasible, it aims to
describe comparisons made in the literature between body image software programs and other

strategies to assess the construct.

Method
Search strategy and selection criteria

A literature review was conducted according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines ([PRISMA]; Moher et al., 2009). In June 6, 2020, a search
was conducted in the Scopus, Web of Science, PsycINFO, and ScienceDirect databases to
investigate studies that applied body image software using images of the entire body.

Exclusion criteria were defined to filter out: 1) articles duplicated between databases, 2) reviews
and meta-analysis articles, 3) theoretical articles, book chapters, conference presentations,
comments, dissertations, and theses, 4) articles unrelated to the topic, 5) articles that were not peer-
reviewed, 6) articles without full access to online text, 7) articles published in languages other than

English, Spanish and Portuguese, and 8) articles that used measures not considered body image



software, such as self-report scales, computer-only measurement versions of software programs
not programmed for body image evaluation (e.g., image editing).

The first step of the review consisted of a search in the aforementioned databases,
considering a publishing interval from 2000 to 2020. This extended period was defined to capture
eventual technological transitions from the beginning of body image software research to recent
publications. The search terms and their recombination were: [“body image" OR “body perception”
OR “body size” OR “body awareness] AND ["software" OR "assessment"]. These terms were
chosen based on the terminology indexed by the Thesaurus-APA. The term "human body" was
also indicated by the Thesaurus; however, it was omitted because results using this term referred
to articles with content other than body image assessment.

The results were uploaded to Rayyan QCRI (Ouzzani et al., 2016), a web application that supports
the integration of results from systematic searches among different databases. Articles duplicated
between databases were excluded, and the resulting list was screened (identification). Two judges
independently reviewed the abstracts on this list, following exclusion criteria 2, 3, and 4 (eligibility
screening). Next, the full text of the remaining articles was examined, and exclusion criteria 5 to 8
were applied in the analysis (included). In cases of doubt, a third judge carried out an analysis. In
addition to the resulting list of articles included, additional records were searched based on cross-
reference checking, considering only citations of the original articles that introduced the software
programs identified in this review. Two software programs did not disclose their original reference,
and one software program referenced a presentation at an annual meeting in Germany. In these
cases, all articles that used the software identified by the review were included in the citation
analysis. Cross-reference checking for this set of articles was carried out on the Google Scholar

platform. Results of this selection process are presented in Figure 1.



Figure 1. PRISMA flowchart of the screening process for the review.

INSERTAR FIGURA 1

Results
Selected articles

The first search in the databases retrieved 2487 records and the Google platform cross-reference
search included another 23. Following the exclusion criteria, 35 articles were selected for inclusion
in the review. In total, 13 articles referred to software development, two of which only presented
the software, and the other 11 presented and tested the body image software. The remaining articles
were applications of these software programs in different populations. The majority of the articles
reviewed were conducted at universities in the United States (31.4%) and published after 2010
(62.8%). The original field of research of the journals publishing these studies was mainly the
broad scope of Psychology. However, the present study did not delimit this area of research as an
inclusion criterion. In addition to Psychology, journals encompassed areas such as health sciences,
sports, aesthetics, and combined areas of psychology and computer science. Information regarding

the software name and articles that applied each program is presented in Table 1.

Table 1
Selected articles

INSERTAR TABLA 1

Software programs results

Most software programs allow the simultaneous assessment of more than one dimension of body

image, with two programs evaluating only the perceptual dimension of body recognition. Of the



543 citations linked to the 13 software programs identified, the program was applied to 23 studies,
representing 4.2% of the total citation index. Figure 2 shows the time frame of software program
citation and application between 2000 and 2020. The Body Size Distortion Program was the most
applied software, followed by the Anamorphic Micro Software and the Body Image Assessment
Software. All the programs used a depictive method to evaluate the body image dimensions. In
general, the main technique used among the software programs was widening and thinning the
images displayed by means such as the morphing technique, as shown in Figure 3. Only the VR

Standardized 3D Avatars software did not have its technique described in the articles reviewed.

Figure 2. Time frame of software programs citation and application.

INSERTAR FIGURA 2

Note. Search was conducted in June of 2020.

The acquisition of visual stimulus varied among the software programs. Of the 13 software
applications, seven used the participant’s own photo to acquire the stimulus, five used an avatar,
and one program used figures of silhouettes. Image manipulation within each program was divided
between the manipulation of the whole body and the manipulation of parts of the body. Around
half of the programs identified have validation and reliability studies. Table 2 presents a detailed

description of the software.

Figure 3. Example of the software interface.

INSERTAR FIGURA 3



Note. Left image: Interface of Body Image Assessment Software. Reproduced from
http://www.ub.edu/personal/rv/ecic.htm. Right image: Interface of Novel Morphing Technique.

Reproduced from Johnstone et al. (2008). Images provided by the authors of the studies.

Table 2
Description of the software programs

INSERTAR TABLA 2
Note. NI = No information. *Body parts are independently modified while maintaining the natural
appearance and overall characteristics of the body shape in a semi-automatic process. **First and
second versions. ***Year of the original presentation of the software at a conference (Hoffmann

et al., 2009) and year of the article identified in the analysis.

Two of the three most used software programs, the BSDP (Gardner & Boice, 2004) and the
AMS (Urdapilleta et al., 2007), apply a distorting video technique (DVT), which alters the image
provided by stretching or compressing the figure along either the X- or Y-axis. Participants adjust
their own photos to give a wider or thinner perception of their respective sizes. They may also be
required to adjust the image to their ideal body size, with discrepancies between perceived and
ideal size used as a measure of body dissatisfaction. The BSDP can be applied using different and
separate psychophysical methods. These methods permit a determination of the sensory and
nonsensory components that contribute to body size judgments. Similar to software developed by
Shibata (2002), the Bl also uses a DVT, called the image-distorting technique, to estimate only the
body size perception, in which participants can adjust the width of their own image to match the
perception of its actual width.
Other software programs used various computational techniques, such as the morphing technique

(MT). Letosa-Porta et al. (2005) developed the BIAS, which displays side and front views of a



female avatar on a computer screen. Through the MT, the image can be adjusted by independently
modifying body parts in the front and the side view. It measures both body image distortion and
dissatisfaction by asking the subject to manipulate the body parts to look like their actual body and
their ideal bodies. In the BMA 2.0 (Stewart et al., 2009), the MT is applied to an avatar form to
measure estimates of perceived current body size, ideal body size, and body size dissatisfaction. It
employs a continuous response scale with 100 figures from the thin endpoint to the obese endpoint
that increase in size throughout the measurement tool. Participants can select the body size picture
they believe corresponds to their real and ideal body size. This application software was a reliable
and valid measure of body image for Caucasian and African-American women and men, whose
Body Mass Index (BMI) ranged from 18 to 48.

Arciszewski et al. (2012) also used MT for the development of the BSD. However, this application
software uses a photograph of the participant as the stimuli. The experimenter selects the neckline
of the subject’s image by clicking with the computer mouse. The program’s algorithm changes the
body shape below that line according to two main computing rules, one for the trunk and one for
the arms and legs. Participants are asked to change their shape to reach their actual, ideal, and ought
body image. Similarly, Tovée et al. (2003) applied MT to a picture of the subject in the BSS.
However, it works by creating a series of templates for each body part at different points along the
BMI spectrum. These templates are based on the biometric data gathered from a sample of 213
British women. Participants are asked to estimate their body size, shape, and ideal body image by
adjusting the sliders corresponding to nine different body parts. Stewart et al. (2003) also developed
the NMT to manipulate body parts. It distorts the participant’s image in nine body regions using
algorithms based on perpendicular vectors from body segment midpoints. Participants manipulate

interactive slider controls to adjust each body feature, recreating their perceived image and



indicating their desired image. The BSS and NMT were adaptations of the same original software
(Benson et al., 1999). However, both articles did not refer to each other and presented different
software names; therefore, they were treated as distinct software tools.

Software programs with unique characteristics were also identified. Roy and Forest (2007) were
the only researchers that used female silhouette figures to acquire body image stimulus in the Q-
BID. Morphological silhouettes are presented (face, side, and back) to the subjects, and the task is
to modify the silhouettes to reach what seems most like their own body in two steps. The first step
of the modification is made on the shoulders/hips ratio and breast. In the second step, the
participants have to modify the weight of the silhouettes until they correspond best to the perception
of their own bodies. Harari et al. (2001), in turn, used a body weight-change simulation algorithm
in the CABI that subdivides the subject’s photo into principal body parts, which have different
patterns of shape change when a weight gain or loss process takes place. The body parts are
independently modified and then merged back into a whole body, maintaining the overall
characteristics of the body shape in a semi-automatic process. Participants can adjust their body
shapes until they achieve their self-perceived appearance and ideal body shape.

A few software programs use 3D avatars as the visual stimulus. The 3D avatar software (Schneider
et al., 2013) presents 19 front-facing images of computer-generated nude female Caucasian bodies
in a frontal view, as well as images of it rotated 25° to the left and right, ranging from 12 to 30
BMI through MT. In turn, VR 3D (Fisher et al., 2020) is the only software program developed for
immersive conditions. It uses 10 standardized 3D female avatars arranged in a circle with an angle
of 36° between each avatar. Participants can observe in a circle spanning 360° avatars numbered
from 1 to 10 based on an increasing BMI of 10 to 30 kg/m?, masked from them. However, the

authors did not reveal the technique used to modify the visual stimulus. The Somatomap (Ralph-



Nearman et al., 2019) is the only software application developed for measuring body image
perception in 2D and 3D. The 2D assessment displays a picture of an androgynous manikin on
which the user is asked to mark areas where they perceive a body concern. The 3D assessment
displays a virtual avatar in 3D, which participants can rotate from different angles and adjust the
skin and hair color as well as the size of individual body parts to reflect the perceived characteristics
of their current body. 13 different regions of the body can be modified independently using the
blend shape functionality. These software tools assess the accuracy of the body perception and
dissatisfaction or concern with the body itself.

This pool of software programs observed a trend representing the evolution of technical
manipulations of the body stimuli. In the beginning, body image software programs were built
upon video distortion and morphing techniques. However, from 2013 onwards, the three reviewed
software programs were all designed to operate with 3D manipulations. Figure 4 indicates a time

frame of this technical feature evolution.

Figure 4. Time frame of software manipulation techniques.

INSERTAR FIGURA 4

Comparison with other measures

Of the 35 articles, 11 studies made comparisons between the applied software and body
image self-report measures. Eight different software tools were used in these comparisons.
However, no article compared more than one software program in the same study. These articles
used a total of 16 different body image self-report instruments. In addition, two studies evaluated

how experimental tasks affected the responses to the body image software.



Gardner and Brown (2010) compared the BSDP to the Body Image Assessment Scale-Body
Dimensions scale drawings (Gardner et al., 2009), which evaluates body image perception and
dissatisfaction with the body image. According to the authors, the scale was less accurate in
evaluating the body image distortion and dissatisfaction of male and female undergraduate students
than the software program. The authors found that the participants overestimated body size more
robustly in the self-report measure than in the body image software and presented significantly
higher levels of dissatisfaction. This software was also used by Hagman et al. (2015), presenting
similar results when compared to the Eating Disorder Inventory-2-Body Dissatisfaction scale
([EDI-2]; Garner, 1991). Both measures evidenced that women with anorexia had significantly
greater body dissatisfaction than controls, with large effect sizes.

Hagman et al. (2011) also used the BSDP to investigate the effect of Risperidone on the body image
of anorexic women. The study tested body image using this software along with the EDI-2 and the
Color-A-Person-Test ([CAPT]; Wooley & Roll, 1991), a scale of frontal and lateral contours of a
female adolescent figure used to assess body image dissatisfaction. The results did not show
significant differences between anorexic and placebo groups in the EDI-2, CAPT, and the software
outputs. There were also no significant differences in body image distortion assessed by the
software. Cornelissen et al. (2013) applied the BSDP to low and average BMI women along with
the Body Shape Questionnaire ([BSQ]; Cooper et al., 1987). The results identified significant
positive correlations between overestimation of the body size output from the BSDP and eating
and body shape concerns evaluated by the BSQ. However, there was no correlation between the
BMI and the degree of participants’ overestimation.

Yamamotova et al. (2017) used the AMS along with the Body Attitude Test questionnaire ([BAT];

Probst et al., 1995) to assess body image in women patients diagnosed with anorexia and bulimia



and a control group with no diagnosis. The BAT questionnaire represents a mixture of perceptual
and emotional attitudes toward one’s body. Results from the two instruments showed that the BAT
was, in all groups, more related to body dissatisfaction than to body image perception. More
specifically, the BAT and the software perceptual dimension were positively correlated in the
patients with bulimia and the controls, but not in those with anorexia.

The BIAS software was applied together with the figure rating scale Body Image Assessment-
Revised ([BIAS-R]; Beebe et al., 1999), the EDI-2, and the BSQ for female university students and
female patients with an eating disorder (Ferrer-Garcia & Gutiérrez-Maldonado, 2008). Positive and
significant correlations were observed between the BIAS and BIA-R in the eating disorder and
control groups. The body dissatisfaction scores of the software positively correlated with the self-
report scales’ dissatisfaction scores, indicating that all participants would have liked to be thinner.
However, the measures could not discriminate between the eating disorder and control groups.
Caspi et al. (2017) used the CABI software along with the EDI-2 and the Contour Drawing Rating
Scale ([CDRS]; Thompson & Gray, 1995) with women with eating disorders (restrictive anorexia,
purgative anorexia, and bulimia) and healthy women. The patients scored significantly higher than
healthy participants in the perceptual and affective dimensions of the CABI and EDI-2. The CDRS
discriminated only patients with bulimia from controls in the perceptual and affective dimensions.
Only the CABI evidenced differences in the perceptual and affective dimensions between the three
groups with eating disorders and the healthy participants. These differences were maintained when
controlling for age, years of education, BMI, depression, and anxiety. The other instruments only
maintained the differences between the groups when controlling age, years of education, and BMI.
The body image of women with and without eating disorders was investigated by Roy and Forest

(2007) using the Q-BID software, the Eating Disorder Examination Questionnaire ([EDE-Q];



Fairburn & Beglin, 1994) and the Physical Appearance State and Trait Anxiety Scale ([PASTAS];
Reed et al., 1991). The control group participants were adolescents. The clinical group consisted
of two groups diagnosed with restrictive anorexia, one composed of hospitalized patients and the
other of patients undergoing outpatient treatment. The software program was positively correlated
with the other body image measures in the anorectic samples; however, not in the control group.
Body image distortion was positively correlated with the global EDE-Q score, shape concern, and
weight concern subscales and with the global score of the PASTAS only in the anorectic samples.
Stewart et al. (2009) evaluated the BMA 2.0 together with the silhouettes scale Body Image
Assessment-Obesity ([BIA-O]; Williamson et al.,, 2000) and the Body Satisfaction Scale
questionnaire ([BSS]; Slade et al., 1990) in Caucasian men and women and African-American men
and women. The results showed positive correlations between the dimensions of dissatisfaction
and body size estimation of the BMA 2.0 and the corresponding BIA-O subscales. However,
concerning the BSS, there was a selective positive and significant correlation between the software
dissatisfaction index for women only and a positive correlation trend for men.

The body image of lean, obese, and lean regular exercise participants was evaluated by Johnstone
etal. (2008) using the NMT together with the Body Image Ideal Questionnaire (Cash & Szymanski,
1995) and the traditional Figural Stimuli Questionnaire Silhouette Scale (Stunkard et al., 1983).
The results evidenced a significant and positive correlation among the body image dissatisfaction
instruments in all three groups. The correlation was higher between the NMT and the Figural
Stimuli Questionnaire.

Fisher et al. (2020) compared the VR-3D with the paper-based Figure Rating Scales ([FRS]; Sala

et al., 2012) in female adolescents with anorexia. The results showed that the participants



overestimated their own body size regardless of the assessment tool used. Body perception and
body dissatisfaction did not differ significantly between the FRS and the software.

In addition to the correlational analysis, two other studies analyzed the influence of experimental
tasks on the body image evaluated by the software program. Arciszewski et al. (2012) used the
BSD to examine the effect of a threat aroused by the perception of thin-ideal images combined
with beliefs about the malleability of the body-on-body image perception and dissatisfaction in
female psychology students. The results showed that the women had greater body self-
discrepancies when confronted with threatening thin ideals, regardless of their body mass index.
Owen and Spencer (2013) used the BIAS to verify whether the visualization of healthy and lean
body models influenced the subjective body ideal in female university students. The results

indicated that the subjective body ideals increased after viewing images of healthy weight models.

Discussion

Although the modern notion of body image dates back to the early 20™ century (DeVignemont &
Alsmith, 2017), a robust advance in evaluation tools was first observed at the beginning of the
1980s with the development of self-report and figure rating scales. The use of software programs,
in turn, is recent, with most of the studies identified in this review having been published after
2010. In addition, most publications applying body image software were originally from northern
hemisphere countries. This is significant since many developing countries in the southern
hemisphere present high rates of obesity and body dissatisfaction and still are not well represented
in this scientific branch (Austin et al., 2017; Fradkin et al., 2018).

No fields of the investigation were specified as criteria for the database search, considering that

body image research has a multidisciplinary root. However, a specific publication trend in



Psychology journals was found, which can be explained by the long history of body image
investigation in this field. However, all the body image software programs were based solely on
depictive methods, which implies that the evaluation of the construct relies heavily on previous
theoretical models of visual body representation. These theoretical assumptions were not
necessarily discussed when the software packages were presented.

According to Longo and Haggard (2012), there are two main classes of body image dimension
evaluation. One class involves comparing the actual body with a model body figure, such as
methods of mirror distortion and silhouette figures. The other class involves comparing the size or
shape of a part of the body with some non-physical pattern, such as the mobile caliper technique
and visual size estimation procedures. These two classes represent the so-called "depictive™ and
"metric" methods, respectively, and seem to evaluate distinct aspects of the body image
(Tavacioglu et al., 2019). While metric methods involve implicit bodily representations of
somatosensory processing, representative methods are related to the conscious body image. As the
focus of the present review was body image programs that present images of the entire body,
software programs that produce and evaluate body segmentations were not included. Due to the
association between metric methods and the assessment of body parts, it seems logical that the
body image software identified in this review covers only the assessment of the conscious body
image. Some tools, such as software for clinical use with patients who have undergone amputation,
evaluate the body image of a specific body part (Prahm et al., 2019). However, it was considered
that this type of tool would include another class of body image assessment.

Even with the technological advances represented by the introduction of software in body image
research, the articles reviewed did not conclude that these tools are superior to other body image

measures such as self-report or figure rating scales. Studies that used both software and other body



image measurements did not reveal a tendency for greater accuracy and better discrimination for
one assessment method. While some studies indicated a greater accuracy and validity of a particular
program concerning self-report scales (Caspi et al., 2017; Gardner & Brown, 2010), other studies
revealed that the software and self-report scales were associated and able to adequately
discriminate the clinical groups from control groups under analysis (Ferrer-Garcia & Gutiérrez-
Maldonado, 2008; Roy & Forest, 2007). None of the studies applied the same measures or
homogeneously investigated the same population, which prevents any conclusive comparison or
statement indicating a research trend for the cumulative evidence in the field.

Although the citation analysis identified a large number of articles referring to body image
software, only a minority of these studies applied the software reviewed. This may be explained
by the fact that most of the programs identified are not freely available, while some were developed
for a particular study. Charging fees for using these software programs contrasts with other body
image measures, which do not entail financial costs for researchers.

Among the most used programs in the literature reviewed were the Body Size Distortion Program
(Gardner & Boice, 2004), the Anamorphic Micro Software (Urdapilleta et al., 2007), and the Body
Image Assessment Software (Letosa-Porta et al., 2005). These software programs apply the video
distortion technique, which has been criticized by part of the body image literature, specifically the
morphing technique literature. One of the alleged advantages listed by many articles of using
software with the morphing technique is the possibility of manipulation or semiautomatic
modification of parts of the body. According to Letosa-Porta et al. (2005), whole body estimation
methods have been criticized for not allowing independent modification of different body parts,
making it impossible to detect distortion or dissatisfaction related to one specific body part.

Accordingly, recent software has been developed with 3D imaging technology that allows more



realistic changes to body parts at different angles (Fisher et al., 2020; Ralph-Nearman et al., 2019).
However, despite technological advances and the possibility of greater methodological control and
ecological validity, few studies have compared the effectiveness of these tools with other traditional
measures of body image.

Some limitations of the present review were the use of a restricted language scope for the search
procedure and the option to exclude other computerized programs not identified as body image
software. Restricting reviewed articles to English, Spanish and Portuguese may have produced a
search bias. The decision to include only software programs in the review may also have generated
a methodological bias since studies applying computerized programs to evaluate body image other
than software applications were not included. However, we have no knowledge of any other study
that has reviewed software programs developed exclusively for this purpose, making this article
innovative and enabling the identification and summarization of body image software applications.
The results of the reviewed studies showed a lack of homogeneity, comprising different
characteristic samples and analyzing various measurements. In addition, no replicability study was
identified. These results represent a well-known difficulty in comparing different studies of body
image. Future studies should further address the advantages and disadvantages of applying body

image software programs over other strategies of body image assessment.

References

* = Studies included in the review

Alexi, J., Palermo, R., Rieger, E. & Bell, J. (2019). Evidence for a perceptual mechanism relating
body size misperception and eating disorder symptoms. Eating Weight Disorders, 24, 615-621

(2019). https://doi.org/10.1007/s40519-019-00653-4



https://doi.org/10.1007/s40519-019-00653-4

*Arciszewski, T., Berjot, S. & Finez, L. (2012). Threat of the thin-ideal body image and body
malleability beliefs: Effects on body image self-discrepancies and behavioral intentions. Body

Image, 9(3), 334-341. https://doi.org/10.1016/j.bodyim.2012.04.007

Austin, J. L., Serier, K. N., Sarafin, R. E. & Smith, J. E. (2017). Body dissatisfaction predicts poor
behavioral weight loss treatment adherence in overweight Mexican American women. Body

Image, 23, 155-161. https://doi.org/10.1016/j.bodyim.2017.08.002

Beebe, D. W., Holmbeck, G. N. & Grzeskiewicz, C. (1999). Normative and psychometric data on
the Body Image Assessment—Revised. Journal of Personality Assessment, 73, 374-394.

https://doi.org/10.1207/S15327752JPA7303_6

Benson, P. J., Emery, J. L., Cohen-Toveée, E. M. & Tovee, M. J. (1999). A computer-graphic
technique for the study of body size perception and body types. Behavior Research Methods,

Instruments and Computers, 31(3), 446-454. https://doi.org/10.3758/BF03200725

Cash, T. F. & Szymanski, M. L. (1995). The development and validation of the body-image ideals
questionnaire. Journal of Personality Assessment, 64(3), 466-477.

https://doi.org/10.1207/s15327752jpa6403 6

Cash, T. & Grasso, K. (2005). The norms and stability of new measures of the multidimensional
body image construct. Body Image, 2(2), 199-203.

https://doi.org/10.1016/j.bodyim.2005.03.007

*Caspi, A., Amiaz, R., Davidson, N., Czerniak, E., Gur, E., Kiryati, N., ... & Stein, D. (2017).
Computerized assessment of body image in anorexia nervosa and bulimia nervosa: comparison
with standardized body image assessment tool. Archives of Women’s Mental Health, 20(1),

139-147. https://doi.org/10.1007/s00737-016-0687-4



https://doi.org/10.1016/j.bodyim.2012.04.007
https://doi.org/10.1016/j.bodyim.2017.08.002
https://doi.org/10.1207/S15327752JPA7303_6
https://doi.org/10.3758/BF03200725
https://doi.org/10.1207/s15327752jpa6403_6
https://doi.org/10.1016/j.bodyim.2005.03.007
https://doi.org/10.1007/s00737-016-0687-4

Cooper, P. J., Taylor, M. J., Cooper, Z. & Fairburn, C. G. (1987). The development and validation
of the Body Shape Questionnaire. International Journal of Eating Disorders, 6, 485-494.

https://doi.org/10.1002/1098-108X

*Cornelissen, P. L., Johns, A. & Tovée, M. J. (2013). Body size over-estimation in women with
anorexia nervosa is not qualitatively different from female controls. Body Image, 10(1), 103-

111. https://doi.org/10.1016/j.bodyim.2012.09.003

DeCastro, T. G., Pinhatti, M. M. & Rodrigues, R. M. (2017). Avaliacdo de imagem corporal em
obesos no contexto cirargico de reducdo de peso: Revisdo Sistematica. Temas em Psicologia,

25(1), 67-79. https://doi.org/10.9788/TP2017.1-04Pt

DeVignemont, F. (2017). Agency and bodily ownership: The bodyguard hypothesis. In F.
DeVignemont, & A. J. T. Alsmith (eds.), The subject’s matter: self-consciousness and the

body, pp. 217-236. The MIT Press. https://doi.org/10.7551/mitpress/10462.003.0013

DeVignemont, F. & Alsmith, A. J. T. (2017). The Subject’s Matter: Self-Consciousness and the
Body. Boston: MIT Press. https://mitpress.mit.edu/books/subjects-matter

*Docteur, A., Urdapilleta, I., Defrance, C. & Raison, J. (2010). Body Perception and Satisfaction
in Obese, Severely Obese, and Normal Weight Female Patients. Obesity, 18(7), 1464-5.
https://doi.org/10.1038/0by.2009.418

*Docteur, A., Urdapilleta, 1., & Duarte, L. (2012). The role of cognitive factors in body-size
perception and recall-size estimation in normal-weight women. European Review of Applied

Psychology, 63(3), 129-135. https://doi.org/10.1016/j.erap.2012.05.001

*Eubanks, J. R., Kenkel, M. Y., & Gardner, R. M. (2006). Body-size perception, body-esteem, and
parenting history in college women reporting a history of child abuse. Perceptual and Motor

Skills, 102(2), 485-497. https://doi.org/10.2466/pms.102.2.485-497



https://doi.org/10.1002/1098-108X
https://doi.org/10.1016/j.bodyim.2012.09.003
https://doi.org/10.9788/TP2017.1-04Pt
https://doi.org/10.7551/mitpress/10462.003.0013
https://doi.org/10.1016/j.erap.2012.05.001
https://doi.org/10.2466/pms.102.2.485-497

Fairburn, C. & Beglin, S. J. (1994). The assessment of eating disorders: interview or self-report
questionnaire?  International Journal of Eating Disorders, 16, 363-370.

https://doi.org/10.1002/1098-108X

Farrell, C., Lee, M. & Shafran, R. (2005). Assessment of Body Size Estimation: A Review.

European Eating Disorders Review, 13(2), 75-88. https://doi.org/10.1002/erv.622

*Ferrer-Garcia, M. & Gutiérrez-Maldonado, J. (2008). Body Image Assessment Software:
Psychometric data. Behavior Research Methods, 40(2), 394-407.

https://doi.org/10.3758/BRM.40.2.394

*Ferrer-Garcia, M. & Gutiérrez-Maldonado, J. (2010). Effect of the mood produced by virtual
reality exposure on body image disturbances. Studies in Health Technology and Informatics,
154, 44-49, https://doi.org/10.3233/978-1-60750-561-7-44

*Fisher, S., Abdullah, A., Charvin, I., DaFonseca, D. & Bat-Pitault, F. (2020). Comparison of body
image evaluation by virtual reality and paper-based figure rating scales in adolescents with
anorexia nervosa: retrospective study. Eating and Weight Disorders - Studies on Anorexia,

Bulimia and Obesity, 25, 735-743. https://doi.org/10.1007/s40519-019-00680-1

Fradkin, C., Valentini, N. C., Nobre, G. C. & Santos, J. O. L. (2018). Obesity and Overweight
Among Brazilian Early Adolescents: Variability Across Region, Socioeconomic Status, and

Gender. Frontiers Pediatrics, 6:81. https://doi.org/10.3389/fped.2018.00081

*Gardner, R. M. & Boice, R. (2004). A computer program for measuring body size distortion and
body dissatisfaction. Behavior Research Methods, Instruments, & Computers, 36(1), 89-95.

https://doi.org/10.3758/BF03195553



https://doi.org/10.1002/1098-108X
https://doi.org/10.1002/erv.622
https://doi.org/10.3758/BRM.40.2.394
https://doi.org/10.1007/s40519-019-00680-1
https://doi.org/10.3389/fped.2018.00081
https://doi.org/10.3758/BF03195553

*Gardner, R. M., & Brown, D. L. (2010). Comparison of video distortion and figural drawing scale
for measuring and predicting body image dissatisfaction and distortion. Personality and

Individual Differences, 49(7), 794-798. https://doi.org/10.1016/j.paid.2010.07.001

Gardner, R. M., Jappe, L. M. & Gardner, L. (2009) Development and Validation of a New Figural
Drawing Scale for Body-Image Assessment: The BIAS-BD. Journal of Clinical Psychology,

65(1), 113-12. https://doi.org/10.1002/jclp.20526

Garner, D. M. (1991). Eating disorder inventory - 2: professional manual. Odessa: Psychological
Assessment Resources.

https://www.researchgate.net/publication/246002793 Eating Disorder Inventory?2 Professi

onal_manual

*Gutiérrez-Maldonado, J., Ferrer-Garcia M., Caqueo-Urizar A. & Moreno, E. (2010). Body Image
in Eating Disorders: The Influence of Exposure to Virtual-Reality Environments.
Cyberpsychology Behavior and Social Networking, 13(5), 521-531.

https://doi.org/10.1089=cyber.2009.0301

*Hagman, J., Gardner, R. M., Brown, D. L., Gralla, J., Fier, J. M. & Frank, G. K. W. (2015). Body
size overestimation and its association with body mass index, body dissatisfaction, and drive
for thinness in anorexia nervosa. Eating and Weight Disorders, 20(4), 449-455.

https://doi.org/10.1007/s40519-015-0193-0

*Hagman, J., Gralla, J., Sigel, E., Ellert, S., Dodge, M., Gardner, R. et al. (2011). A double-blind,
placebo-controlled study of risperidone for the treatment of adolescents and young adults with
anorexia nervosa: a pilot study. Journal of the American Academy of Child and Adolescent

Psychiatry, 50(9), 915-924. https://doi.org/10.1016/j.jaac.2011.06.009



https://doi.org/10.1016/j.paid.2010.07.001
https://doi.org/10.1002/jclp.20526
https://www.researchgate.net/publication/246002793_Eating_Disorder_Inventory2_Professional_manual
https://www.researchgate.net/publication/246002793_Eating_Disorder_Inventory2_Professional_manual
https://doi.org/10.1089=cyber.2009.0301
https://doi.org/10.1007/s40519-015-0193-0
https://doi.org/10.1016/j.jaac.2011.06.009

*Harari, D., Furst, M., Kiryati, N., Caspi, A. & Davidson, M. (2001). A computer-based method
for the assessment of body image distortions in anorexia-nervosa patients. IEEE Transactions
on Information Technology in Biomedicine, 5(4), 311-319.

https://doi.org/10.1109/4233.966106

Hoffmann, H., Kunzl, F., Glaub, J., von Wietersheim, J. & Traue, H. C. (2009). Erfassung der
subjektiven Kdrperwahrnehmung anhand eines veranderbaren virtuellen Frauenkorpers. 59.
Jahrestagung des Deutschen Kollegiums fur Psychosomatische Medizin (DKPM) und 16.
Jahrestagung der Deutschen Gesellschaft fir Psychosomatische Medizin und Arztliche
Psychotherapie (DGPM), Freiburg i.Br.

Irvine, K. R., McCarty, K., McKenzie, K. J., Pollet, T. V., Cornelissem, K. K., Tovée, M. J. et al.
(2019). Neuropsychologia, 122, 38-50.

https://doi.org/10.1016/j.neuropsycholoqia.2018.11.015

*Jappe, L. M. & Gardner, R. M. (2009). Body image perception and dissatisfaction throughout
phases of the female menstrual cycle. Perceptual and Motor Skills, 108(1), 74-80.

https://doi.org/10.2466/PMS.108.1.74-80

*Johnstone, A. M., Stewart, A. D., Benson, P. J., Kalafati, M., Rectenwald, L. & Horgan, G. (2008).
Assessment of body image in obesity using a digital morphing technique. Journal of Human

Nutrition and Dietetics, 21(3), 256-267. https://doi.org/10.1111/j.1365-277X.2008.00862.x

Kakeshita, I. S., Silva, A. I. P., Zanatta, D. P. & Almeida, S. S. (2009). Construcéo e fidedignidade
teste-reteste de escalas de silhuetas brasileiras para adultos e criangas. Psicologia: Teoria e

Pesquisa, 25, 263-270. http://dx.doi.org/10.1590/S0102-37722009000200015



https://doi.org/10.1109/4233.966106
https://doi.org/10.1016/j.neuropsychologia.2018.11.015
https://doi.org/10.2466/PMS.108.1.74-80
https://doi.org/10.1111/j.1365-277X.2008.00862.x
http://dx.doi.org/10.1590/S0102-37722009000200015

Kling, J., Kwakkenbos, L., Diedrichs, P. C., Rumsay, N., Frisén, A., Branddo, M. P., ... &
Fitzgerald, A. (2019). Systematic review of body image measures. Body Image, 30, 170-211.

https://doi.org/10.1016/j.bodyim.2019.06.006

*Kolka, M. & Abayomi, J. (2012). Body image dissatisfaction among food-related degree students.

Nutrition & Food Science, 42(3), 139-147. https://doi.org/10.1108/00346651211228423

Letosa-Porta, A., Ferrer-Garcia, M. & Gutiérrez-Maldonado, J. (2005). A program for assessing
body image disturbance using adjustable partial image distortion. Behavior Research Methods,

37(4), 638-643. https://doi.org/10.3758/BF03192734

Longo, M. R. & Haggard, P. (2012) Implicit body representations and the conscious body image.

Acta Psychologica, 141(2), 164-168. https://doi.org/10.1016/j.actpsy.2012.07.015

*Manjrekar, E. & Berenbaum, H. (2012). Exploring the utility of emotional awareness and negative
affect in predicting body satisfaction and body distortion. Body Image, 9(4), 495-502.

https://doi.org/10.1016/j.bodyim.2012.05.005

Marzola, E., Cuzzolaro, M. & Abbate-Daga, G. (2018). Body image, Eating, and Weight. A Guide
to Assessment, Treatment, and Prevention. In M. Cuzzolaro & S. Fassino (eds.), Body image:
methods of assessment in children, adolescents, and adults, pp. 39-55. Springer International

Publishing. https://doi.org/10.1007/978-3-319-90817-5_3

Moher, D., Liberati, A., Tetzlaff, J. & Altman, D. G. (2009). Preferred reporting items for
systematic reviews and meta-analyses: The PRISMA statement. Annals of Internal Medicine,

151, 264-269. https://doi.org/10.1371/journal.pmed.1000097

Molbert, S. C., Thaler, A., Mohler, B. J., Streuber, S., Romero, J., Black, M. J., et al. (2018).

Assessing body image in anorexia nervosa using biometric self-avatars in virtual reality:


https://doi.org/10.1016/j.bodyim.2019.06.006
https://doi.org/10.1108/00346651211228423
https://doi.org/10.3758/BF03192734
https://doi.org/10.1016/j.actpsy.2012.07.015
https://doi.org/10.1016/j.bodyim.2012.05.005
https://doi.org/10.1007/978-3-319-90817-5_3
https://doi.org/10.1371/journal.pmed.1000097

Attitudinal components rather than visual body size estimation are distorted. Psychological

Medicine, 48(4), 642-653. https://doi.org/10.1017/S0033291717002008

Moussally, J. M., Rochat, L., Posada, A. & Linden, M. V. (2017). A database of body-only
computer-generated pictures of women for body-image studies: Development and preliminary

validation. Behavior Research Methods, 49, 172-183. https://doi.org/10.3758/s13428-016-

0703-7
Ouzzani, M., Hammady, H., Fedorowicz, Z. & Elmagarmid, A. (2016). Rayyan —a web and mobile

app for systematic reviews. Systematic Reviews, 5, 210. https://doi.org/10.1186/s13643-016-

0384-4
*Owen, R. & Spencer, R. M. C. (2013). Body ideals in women after viewing images of typical and
healthy weight models. Body Image, 10(4), 489-494.,

https://doi.org/10.1016/j.bodyim.2013.04.005

Paillard, J. (1999). Body schema and body image: A double dissociation in deafferented patients.
In G. N. Gantchev, S. Mori, & J. Massion (eds.), Motor control, today and tomorrow, pp. 197-
214,

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.196.5009&rep=repl&type=pdf

Prahm, C., Bauer, K., Sturma, A., Hruby, L., Pittermann, A. & Aszmann, O. (2019). 3D Body
Image Perception and Pain Visualization Tool for Upper Limb Amputees. IEEE, 7th
International Conference on Serious Games and Applications for Health (SeGAH), Kyoto,

Japan, pp. 1-5. https://doi.org/10.1109/SeGAH.2019.8882450

Probst, M., Vandereycken, W., Van Coppenolle, H. & Vanderlinden, J. (1995). The Body Attitude

Test for patients with an eating disorder: Psychometric characteristics of a new questionnaire.


https://doi.org/10.1017/S0033291717002008
https://doi.org/10.3758/s13428-016-0703-7
https://doi.org/10.3758/s13428-016-0703-7
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1016/j.bodyim.2013.04.005
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.196.5009&rep=rep1&type=pdf
https://doi.org/10.1109/SeGAH.2019.8882450

Eating Disorders: The Journal of Treatment & Prevention, 3(2), 133-144.

https://doi.org/10.1080/10640269508249156

Pruzinsky, T. & Cash, T. F. (2002). Understanding body images: historical and contemporary
perspectives. In T. F. Cash & T. Pruzinsky (Eds.), Body image: a handbook of theory,
research, and clinical practice (pp. 3-12). New York: The Guilford Press.
https://doi.org/10.1080/10640260390218738

*Ralph-Nearman, C., Arevian, A. C., Puhl, M., Kumar, R., Villaroman, D., Suthana, N. et al.
(2019). A Novel Mobile Tool (Somatomap) to Assess Body Image Perception Pilot Tested
With Fashion Models and Nonmodels: Cross-Sectional Study. Jmir Mental Health, 6(10),

e14115. https://doi.org/10.2196/14115

Reed, D. L., Thompson, J. K., Brannick, M. T. & Sacco, W. P. (1991). Development and validation
of the Physical Appearance State and Trait Anxiety Scale (PASTAS). Journal of Anxiety

Disorders, 5(4), 323-332. https://doi.org/10.1016/0887-6185(91)90032-O

*Roy, M. & Forest, F., (2007). Assessment of body image distortion in eating and weight disorders:
The validation of a computer-based tool (Q-BID). Eating and Weight Disorders, 12(1), 1-11.

https://doi.org/10.1007/BF03327766

Sala, L., Mirabel-Sarron, C., Pham-Scottez, A., Blanchet, A., Rouillon, F. & Gorwood, P. (2012).
Body dissatisfaction is improved but the ideal silhouette is unchanged during weight recovery
in anorexia nervosa female inpatients. Eating Weight Disorders, 17: e109-e115.

https://doi.org/10.1007/BF03325334

*Schneider, S., Weiss, M., Thiel, A., Werner, A., Mayer, J., Hoffmann, H. et al. (2013). Body
dissatisfaction in female adolescents: Extent and correlates. European Journal of Pediatrics,

172(3), 373-384. https://doi.org/10.1007/s00431-012-1897-z



https://doi.org/10.1080/10640269508249156
https://doi.org/10.2196/14115
https://doi.org/10.1016/0887-6185(91)90032-O
https://doi.org/10.1007/BF03327766
https://doi.org/10.1007/BF03325334
https://doi.org/10.1007/s00431-012-1897-z

Shroff, H. P., Calogero, R. M. & Thompson, J. K. (2009). Assessment of Body Image. In D. B.
Allison & M. L. Baskin (eds.), Handbook of Assessment Methods for Eating Behaviors and
Weight-Related Problems Measures, Theory, and Research, pp. 115-136. Sage Publications.

https://doi.org/10.1080/10640266.2011.584818

*Shibata, S. (2002). A Macintosh and Windows program for assessing body-image disturbance
using adjustable image distortion. Behavior Research Methods, Instruments, & Computers,

34(1), 90-92. https://doi.org/10.3758/BF03195427

Slade, P. D., Dewey, M. E., Newton, T., Brodie, D. A. & Kiemle, G. (1990). Development and
preliminary validation of the Body Satisfaction Scale (BSS). Psychology & Health, 4(3), 213-

220. https://doi.org/10.1080/08870449008400391

*Stewart, A. D., Benson, P. J., Michanikou, E. G., Tsiota, D. G. & Narli, M. K. (2003). Body image
perception, satisfaction and somatotype in male and female athletes and non-athletes: results
using a novel morphing technique. Journal of Sports Sciences, 21(10), 815-823.

https://doi.org/10.1080/0264041031000140338

*Stewart, T. M., Allen, H. R., Han, H. & Williamson, D. A. (2009). The development of the Body
Morph Assessment version 2.0 (BMA 2.0): Tests of reliability and validity. Body Image, 6(2),

67-74. https://doi.org/10.1016/j.bodyim.2009.01.006

*Stewart, T. M., Bachand, A. R., Han, H., Ryan, D. H., Bray, G. A. & Williamson, D. A. (2011).
Body Image Changes Associated with Participation in an Intensive Lifestyle Weight Loss

Intervention. Obesity, 19(6), 1290-1295. https://doi.org/10.1038/0by.2010.276

*Stewart, A. D., Kelin, S., Young, J., Simpson, S., Lee, A. J., Harrild, K., ... & Benson, P. J.
(2012). Body Image, shape, and volumetric assessments using 3D whole body laser scanning

and 2D digital photography in females with a diagnosed eating disorder: Preliminary novel


https://doi.org/10.1080/10640266.2011.584818
https://doi.org/10.3758/BF03195427
https://doi.org/10.1080/08870449008400391
https://doi.org/10.1080/0264041031000140338
https://doi.org/10.1016/j.bodyim.2009.01.006
https://doi.org/10.1038/oby.2010.276

findings. British Journal of Psychology, 103(2) 108-122. https://doi.org/10.1111/j.2044-

8295.2011.02063.x

*Stewart, A., Crockett, P., Nevill, A. & Benson, P. (2014). Somatotype: a more sophisticated
approach to body image work with eating disorder sufferers. Advances in Eating Disorders:
Theory, Research and Practice, 2(2), 125-135.

https://doi.org/10.1080/21662630.2013.874665

Stunkard, A. J., Sorensen, T. & Schulsinger, F. (1983). Use of the danish adoption register for the
study of obesity and thinness. Research publications — Association for Research in Nervous

and Mental Disease, 60, 115-120. https://pubmed.ncbi.nlm.nih.qov/6823524/

Swami, V., Salem, N., Furnham, A. & Toveé, M. J. (2008). Initial examination of the validity and
reliability of the female photographic figure rating scale for body image assessment.
Personality and Individual Differences, 44 (8), 1752-1761.

https://doi.org/10.1016/j.paid.2008.02.002

Tavacioglu, E. E., Azafion, E. & Longo, M. R. (2019). Perceptual Distortions of 3-D Finger Size.

Perception, 0(0), 1-17. https://doi.org/10.1177/0301006619856192

Thompson, M. A. & Gray, J. J. (1995). Development and validation of a new body image
assessment  scale.  Journal of  Personality  Assessment, 64(2), 258-2609.

https://doi.org/10.1207/s15327752jpa6402 6

*Tovée, M. J., Benson, P. J., Emery, J. L., Mason, S. M. & Cohen-Tovée, E. M. (2003).
Measurement of body size and shape perception in eating-disordered and control observers
using body-shape software. British Journal of Psychology, 94(4), 501-516.

https://doi.org/10.1348/000712603322503060



https://doi.org/10.1111/j.2044‐8295.2011.02063.x
https://doi.org/10.1111/j.2044‐8295.2011.02063.x
https://doi.org/10.1080/21662630.2013.874665
https://pubmed.ncbi.nlm.nih.gov/6823524/
https://doi.org/10.1016/j.paid.2008.02.002
https://doi.org/10.1177/0301006619856192
https://doi.org/10.1207/s15327752jpa6402_6
https://doi.org/10.1348/000712603322503060

Tylka, T. L. (2018). Celebrating the past, appreciating the present, and envisioning the future. Body

Image, 24, A1-A3. https://doi.org/10.1016/j.bodyim.2018.01.003

*Urdapilleta, I., Aspavlo, D., Masse, L. & Docteur, A. (2010). Use of a picture distortion technique
to examine perceptive and ideal body image in male and female competitive swimmers.
Psychology of Sport and Exercise, 11(6), 568-573.

https://doi.org/10.1016/j.psychsport.2010.06.006

*Urdapilleta, I., Cheneau, C., Masse, L. & Blanchet, A. (2007). Comparative study of body image
among dancers and anorexic girls. Eating Weight Disorders, 12(3), 140-146.

https://doi.org/10.1007/BF03327641

*Van Paasschen, J., Walker, S. C., Phillips, N., Downing, P. E. & Tipper, S. P. (2015). The effect
of personal grooming on self-perceived body image. International Journal of Cosmetic

Science, 37(1), 108-115. https://doi.org/10.1111/ics.121761991

Williamson, D. A., Womble, L. G., Zucker, N. L., Reas, D. L., White, M. A., Blouin, D. C. &
Greenway, F. (2000). Body image assessment for obesity (BIA-O): development of a new
procedure. International journal of obesity and related metabolic disorders: journal of the
International  Association for the Study of Obesity, 24(10), 1326-1332.

https://doi.org/10.1038/sj.ij0.0801363

Wooley, O. W. & Roll, S. (1991). The color-a-person body dissatisfaction test: stability, internal
consistency, validity, and factor structure. Journal of Personality Assessment, 56(3), 395-413.

https://doi.org/10.1207/s15327752jpa5603 3

*Yamamotova, A., Bulant, J., Bocek, V. & Papezova, H. (2017). Dissatisfaction with own body
makes patients with eating disorders more sensitive to pain. Journal of Pain Research, 10,

1667-1675. https://doi.org/10.2147/JPR.S133425



https://doi.org/10.1016/j.bodyim.2018.01.003
https://doi.org/10.1016/j.psychsport.2010.06.006
https://doi.org/10.1007/BF03327641
https://doi.org/10.1111/ics.121761991
https://doi.org/10.1038/sj.ijo.0801363
https://doi.org/10.1207/s15327752jpa5603_3
https://doi.org/10.2147/JPR.S133425

Note

*Review article.



