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female weight-trainers, Hartmann et al. found significant
correlations between the DMS and drive for thinness
(r = .31) as well as the DLS (r = .36).

Eating Disorder Examination-Questionnaire (EDE-Q)
To assess the psychopathology of eating disorders, the
EDE-Q [47, 48], as a more economical, questionnaire ver-
sion of the Eating Disorder Examination interview (EDE
[49]), was applied. All 22 items of the EDE-Q refer to the
past 28 days and are answered on a 7-point rating scale.
Items are subdivided into the four scales “Restraint” (5
items), “Eating Concern” (5 items), “Weight Concern” (5
items) and “Shape Concern” (8 items). Internal
consistency for the subscales ranges between Cronbach’s
� = .80 and .93 for healthy controls and between Cron-
bach’s � = .67 and .93 for participants with an eating dis-
order. In a meta-analysis of 16 studies mainly examining
young women, Berg et al. [50] reported an adequate con-
vergent validity, as shown by correlation coefficients be-
tween the EDE-Q and the EDE subscales ranging from
r = .68 to .76.

Investment questions
In order to evaluate the body image investment [10], the
ratings of the BIMTM-FB can be supplemented with the
following three questions: “How many hours per day
would you invest in order to reach your rated ideal body
shape?”, “What percentage of your income would you
invest in order to reach your rated ideal body shape?”,
“How many years of your life would you invest in order
to reach your rated ideal body shape?”. By applying the
three investment questions in addition to the three rat-
ing questions of the BIMTM-FB, it is possible to meas-
ure the evaluative component as well as the investment
component [11, 51].

Data analysis
The data analysis was performed using IBM SPSS Statis-
tics 24. As an ordinal scale level can be assumed for the
BIMTM-FB, only nonparametric tests were used. Con-
vergent validity and test-retest reliability were assessed
by calculating correlations i.e. Goodman and Kruskal’s
Gamma (� ), which has the advantage of being a tie-
robust rank correlation measure [52]. To test whether
the rated body ideal on the body-fat dimension as well
as the body image investment indicated by the partici-
pants were able to differentiate between patients with
eating disorders and non-clinical women, a Mann-
Whitney U test was conducted as a nonparametric test.
The z-value was used to calculate the effect size, as pro-
posed by Cohen [53]. According to Cohen’s guidelines,
r = .5 is a large effect, r = .3 is a medium effect and r = .1
is a small effect [54].

Results
Convergent validity
The correlation analysis that was performed in order to
test the convergent validity of the BIMTM-FB revealed
significant associations of the rated actual, felt and ideal
figure on the body fat dimension of the BIMTM-FB with
the corresponding responses to the CDRS, as shown in
Table 2.
Table 3 provides a further overview of associations

between the BIMTM-FB and the other convergent mea-
sures for S1 and S2. On the body-fat dimension of the
BIMTM-FB, a higher score indicates a silhouette with
more body fat and a lower score indicates a figure with
less body fat. Correspondingly, on the muscularity
dimension of the BIMTM-FB, higher scores represent a
figure with a higher degree of muscularity and lower
scores represent a less muscular figure. A significant
positive correlation emerged between participants’ BMI
and their reported actual body size on the body-fat
dimension of the BIMTM-FB. Moreover, the DLS values
were significantly inversely correlated with the body
ideal on the body-fat dimension of the BIMTM-FB, i.e.,
a higher drive for leanness was associated with less body
fat of the chosen figure of the BIMTM-FB. For S2, a sig-
nificant positive correlation emerged between the body-
fat dimension of the BIMTM-FB and the BAS, i.e.,
higher body appreciation was associated with more
body fat of the chosen body ideal, whereas this associ-
ation did not reach significance for S1. The muscularity
dimension of the BIMTM-FB was positively correlated
with the DMS. A moderate association was found
between the two measures. In sum, the medium to high
correlations indicate a substantial convergent validity of
the BIMTM-FB.
Table 4 summarizes the results of a series of

Mann-Whitney U tests exploring whether BIMTM-
FB scores were able to distinguish participants with
eating disorders from control participants. The ideal
body shape discriminated significantly between the

Table 2 Rank Correlational Analysis with Goodman and
Kruskal’s Gamma (γ) of the BIMTM-FB-BF and the CDRS

Measures Sample CDRS
Actual

CDRS
Felt

CDRS
Ideal

BIMTM-FB-BF

Actual S1 .86***

S2 .89***

Felt S1 .84***

S2 .89***

Ideal S1 .77***

S2 .87***

Note. BIMTM-FB-BF body fat dimension of the Body Image Matrix of Thinness
and Muscularity (with the perceived actual, felt, and ideal body);CDRS Contour
Drawing Rating Scale;S1 online sample;S2 student sample (paper-pencil)
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control sample and the clinical sample. Moreover,
the two samples differed significantly regarding the
resources they were willing to invest in order to
reach their ideal body shape.

Test-retest reliability
The test-retest reliability over a two-week period for the
body-fat dimension and the muscularity dimension was
assessed. Tables 5 and 6 show the median scores on the
BIMTM-FB at both time points (T1 and T2) as well as
the correlation analysis.

Discussion
The present study aimed to psychometrically test the
recently developed figure rating scale BIMTM-FB, which
uses digitally created body depictions including extreme
body shapes on the two dimensions thinness and mus-
cularity. The BIMTM-FB consists of detailed, realistic
female body figures and assesses respondents’ estima-
tions of their actual, felt and ideal body, while differenti-
ating between levels of body fat and muscularity.
The convergent validity of the body-fat dimension of

the BIMTM-FB was supported by its strong positive cor-
relation with the CDRS. Moreover, it was further
supported by the significant correlation between partici-
pants’ BMI and their estimations of their actual body on
the body-fat dimension of the BIMTM-FB. Furthermore,

the moderate negative association of the rated body ideal
with the drive for leanness points in the same direction,
demonstrating that a desire to have an athletic and
toned body with physically fit muscles is associated with
choosing body shapes with less body fat as an ideal
shape and vice versa. The moderate positive association
between the muscularity dimension of the BIMTM-FB
and the DMS also confirms the convergent validity. The
inconsistent results of the online sample (S1) and the
paper-and-pencil sample (S2) regarding the correlation
between the BAS and the body ideal ratings on the
body-fat dimension underline that more research needs
to be done in order to clarify the link between body ap-
preciation and the body ideal [15]. Nevertheless, the sig-
nificant positive correlation between body ideal ratings
on the body-fat dimension in the paper-and-pencil sam-
ple (S2) and the BAS indicates that as a trend, partici-
pants who appreciate their own body tend to have a
body ideal with a higher body fat percentage. This con-
firms previous studies, which found that a positive body
image is associated with low internalization of sociocul-
tural appearance standards [14]. Thus, body appreciation
might be one of the psychological factors that moderate
an individual’s degree of vulnerability to sociocultural
pressure [55]. This finding underlines the need to under-
stand the characteristics of a functional body image and
– especially for clinical practice – how it can be
acquired. The BIMTM-FB can be useful to assess the
effect of viewing body positive content on women’s body
ideal. Such content might take the form of body positive
posts on social media, with the aim of challenging main-
stream beauty ideals and encouraging appreciation and
acceptance of all body types [56, 57].
Furthermore, the BIMTM-FB was able to differentiate

between females with and without eating disorders, with
the two groups varying substantially in terms of their
ideal body shape. Consistent with existing studies, we
found that women with eating disorders showed a sig-
nificant preference for severely underweight bodies as
compared to the rated body ideal of the non-clinical
sample [58, 59]. These findings emphasize the import-
ance to include underweight bodies in figure rating
scales in order to also cover the very thin body ideal of
women with eating disorders, thus underscoring a
strength of the BIMTM-FB.
Besides body image evaluation, participants with eating

disorders were also distinguishable from control partici-
pants with respect to body image investment, as assessed
through the Investment Questions. The women with
eating disorders indicated that they would be willing to
spend significantly more time and money in order to
achieve their ideal body shape, as compared to the
women in the control group. For instance, on average,
eating disorder patients were willing to relinquish over

Table 3 Rank Correlational Analysis with Goodman and
Kruskal’s Gamma (γ) of BIMTM-FB and convergent measures

Measures Sample BMI BAS DLS DMS

S1:N= 398; S2:N= 179

BIMTM-FB-BF

Actual S1 .73*** −.18*** −.18*** −.02

S2 .81*** −.12 −.11 .06

Felt S1 .59*** −.38*** −.09 .05

S2 .64*** −.35*** .03 .18**

Ideal S1 .61*** .09 −.38*** −.15**

S2 .45*** .40*** −.41*** −.25**

BIMTM-FB-M

Actual S1 .16** −.02 .15** .13**

S2 .09 .11 .15 .02

Felt S1 .18*** −.02 .14*** .13*

S2 .13 .15 .14 .00

Ideal S1 .02 −.01 .29*** .33***

S2 −.06 −.14* .37*** .27***

Note. BIMTM-FB-BF = body fat dimension of the Body Image Matrix of Thinness
and Muscularity (with the perceived actual, felt, and ideal body); BIMTM-FB-
M = muscularity dimension of the Body Image Matrix of Thinness and
Muscularity (with the perceived actual, felt, and ideal body); BMI = Body Mass
Index; BAS = Body Appreciation Scale; DLS = Drive for Leanness Scale; DMS =
Drive for Muscularity Scale. S1 = online-sample, S2 = student-sample (paper-
pencil); *p < .05. **p < .01. ***p < .001

Steinfeldet al. Journal of Eating Disorders            (2020) 8:75 Page 8 of 12





rating scale, some shortcomings need to be mentioned.
First, the bodies that are presented in the BIMTM-FB
are of Caucasian skin pigmentation. This may limit the
identification of women from non-Caucasian popula-
tions with the presented figures, in turn impairing the
ecological validity of the BIMTM-FB for these groups
[60]. To overcome this limitation, the development of
BIMTM-FB versions for women from different ethnic
backgrounds might be considered. Second, the pictured
body figures of the BIMTM-FB cannot be directly asso-
ciated with anthropometric data such as BMI, fat-free
mass index and body fat percentage. Thus, only if inde-
pendent raters compare the individual’s actual body
shape with the corresponding rating on the BIMTM-FB
can the perceptual body image disturbance be measured.
In future studies, this limitation can be overcome by
subsequently linking anthropometric data to each body
figure of the BIMTM-FB, e.g. by identifying a female
model for each body figure of the BIMTM-FB that cor-
responds to the figure’s shape and registering the
model’s BMI, fat-free mass index and body fat percent-
age. Third, future psychometric studies of the BIMTM-
FB should include different samples that are especially
vulnerable for body image disturbances. For instance,
studies should aim to test the psychometric properties of
the BIMTM-FB for other clinical groups, such as females
with binge eating disorder, body dysmorphic disorder
and its subtype muscle dysmorphia, as well as other
mental disorders to which body image disturbance is
relevant, like posttraumatic stress disorder, borderline
personality disorder, and social anxiety disorder [61–64].
Fourth, the BMI that was used in the present study
to test the convergent validity of the rated actual
body size on the body-fat dimension of the BIMTM-
FB was not objectively measured. Instead, we relied
on participants’ disclosure of their weight and height.
In future studies, the BMI should be measured
objectively i.e. by weighing and measuring participants
under standardized conditions.

Conclusion
Overall, the BIMTM-FB displayed good psychometric
properties as a measure of the body image of
females including both thinness and muscularity.
The artificial but realistic-looking standardized bod-
ies of the BIMTM-FB offer high ecological validity.
As the BIMTM-FB is quick to answer and almost
language-free, it can be easily applied in research
and clinical practice in various language areas and –
after adjustment and validation – for intercultural
comparisons. Moreover, the BIMTM-FB can be
administered even in the case of illiteracy. Thus, in
future research, the BIMTM-FB could be a useful
addition to established body image measures in

order to examine body image ideals or assess
whether women’s actual body corresponds to their
ideals in terms of body fat and muscularity. Another
possible research approach is to test the sensitivity
to change of the BIMTM-FB, exploring whether it
can be used as a state or trait measure. Given a high
sensitivity to change of the BIMTM-FB, as a pre-
post measure, it could test whether rigidly held body
ideals might be altered through therapeutic interven-
tions. Conversely, the effect of media exposure on
the body image ideal regarding thinness and muscu-
larity could also be examined with the BIMTM-FB.
Besides, as the BIMTM-FB also encompasses the se-
verely thin, severely overweight and very muscular
body shapes, it can be especially useful in clinical re-
search and practice when working with extremely
thin, obese or muscular subjects, e.g. with patients
with anorexia nervosa or binge eating disorder.
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