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Abstract
Background After the original 15-item Drive for Muscularity Scale developed by McCreary et al. in 2004, a more 
theoretically based scale that replicates the original DMS subscales with a better conceptual clarity and a shorter 
number of items, i.e., the DMS-9, has recently been developed by Chaba et al. in 2018. We sought to contribute to the 
literature especially under the Arab context, by investigating the psychometric properties of an Arabic translation of 
the DMS-9 in a sample of Arabic-speaking Lebanese university students of both genders.

Methods University students (N = 402; 55.2% females) from multiple universities in Lebanon were invited to fill the 
survey in this cross-sectional designed study (December 2022 and January 2023). Our sample was chosen using 
the snowball technique; a soft copy of the questionnaire was created using google forms software, and an online 
approach was conceived to proceed with the data collection.

Results Using an Exploratory Factor Analysis-to- Confirmatory Factor Analysis strategy, we found that the original 
two-factor model of the DMS proposed in the parent study was adequately replicated in our sample. The two DMS-9 
factor scores showed very good McDonald’s omega values (ω > 0.8). Findings also showed that gender invariance 
was achieved at the configural, metric, and scalar levels. Additionally, drive for muscularity scores correlated in the 
expected way with other study variables, providing support for the convergent and divergent validity of the Arabic 
DMS-9. Specifically, we found that greater drive for muscularity attitudes and behaviors significantly correlated with 
more severe muscle dysmorphic symptoms, inappropriate eating attitudes, muscle bias internalization, and lower 
body appreciation.

Conclusion Findings preliminarily suggest that the Arabic DMS-9 is psychometrically sound and suitable tool to 
assess the drive for muscularity construct among Arabic-speaking community adults. Making the Arabic DMS-9 
available will hopefully benefit the scientific community working in Arab settings, promote local and international 
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Introduction
Drive for muscularity is defined as a desire to develop 
a visible muscular physique by both increasing mus-
cle mass and decreasing body fat, in order to achieve a 
muscular upper body and a narrow waist [1–3]. Striving 
to attain a muscular ideal body gets affected individuals 
to highly engage in appearance-related cognitions and 
various muscularity-building behaviors [4–6]. Men who 
desire valorized musculatures are at risk to develop mul-
tiple psychological and physical health consequences. 
More specifically, drive for muscularity was found to 
relate to depression, anxiety, decreased self-esteem, and 
substance use intentions [5, 7, 8]. Men driven to achieve 
an idealized muscular body are also more prone to use 
steroids [7], to report exercise dependence [9], disordered 
eating [10] and bulimic symptoms [10, 11]. All these 
negative consequences highlight the crucial necessity for 
adequate management of drive for muscularity. Drive 
for muscularity can be successfully managed and treated 
when properly captured and timely diagnosed [12]. How-
ever, there is some evidence to suggest that muscularity-
oriented disordered eating and body image in males are 
still largely misunderstood by clinicians, underdiagnosed 
and undertreated [13]. These problems remain also 
underreported by males, partly because of stigma and 
shame attached to them [14]; which often lead to reluc-
tance to seek help and substantial delays to care [15, 16]. 
Hence, early screening and assessment for drive for mus-
cularity is of great importance, as it could be the key to 
detect the problem as early as possible and successfully 
manage it before symptoms become disabling.

No gold-standard measure of the drive for muscu-
larity exists [17]. Several measures exist to evaluate the 
drive for muscularity construct, such as the Drive for 
Muscularity Attitudes Questionnaire (DMAQ; [18]), the 
Swansea Muscularity Attitudes Questionnaire (SMAQ; 
[19]), and the Drive for Muscularity Scale (DMS; [20]). 
In this study, we chose to validate the Arabic version of 
the DMS, given that it is the most commonly used mea-
sure to assess drive for muscularity (70% of studies [21]). 
The DMS is a self-report measure composed of 15 items 
that are rated on a 6-point Likert-type scale (from 1 
“always” to 6 “never”). The original developers obtained 
a structure of two factors, each one composed of 7 items 
(i.e., Muscularity Body Dissatisfaction and Muscularity 
Behaviors) in a sample of North American men [22]. The 
Muscularity Body Dissatisfaction subscale reflects one’s 
“attitudes” toward muscle-oriented body image, while 
the Muscularity Behaviors subscale reflects engaging 

in “behaviors” that promote a gain in muscle mass [22]. 
One item (#10: “I think about taking anabolic steroids”) 
was found to have very little variability and was omitted 
from the subscale calculations [22]. Higher total scores 
are indicative of more pronounced attitudes and behav-
iors of drive for muscularity. With regard to the DMS fac-
tor structure, the same study by McCreary et al. (2004) 
[22] has shown that, for men, researchers can compute 
separate attitude and behavioral subscale scores and an 
overall DMS score. However, for women, only the overall 
DMS score can be computed.

Since its development, the DMS has been translated 
in different languages and adapted to different countries 
and languages, including Spanish [23, 24], Italian [25], 
German [26], Portuguese [27], Romanian [28], Turkish 
[29], Persian [30], Lithuanian [31], Malay [32], Brazilian 
[33], and Chinese [34]. The DMS has also been validated 
in various populations, including university students men 
[20, 28], young adult women [35], sexual minority men 
and women [36, 37], weightlifters [38], and bodybuild-
ers [30]. All these versions provided empirical support 
to the good psychometric characteristics of the DMS, by 
showing an adequate internal consistency (Cronbach’s 
alpha > 0.70) and confirming its original 2-factor struc-
ture (attitudes and behaviors) [39]. It is of note, however, 
that the vast majority of evidence was originated from 
exclusively men samples [39]. The very limited attempts 
to validate the measure in women samples (e.g., [22, 40, 
41]) failed to support the factor model suggested in the 
parent version and consistently described in men; thus 
questioning the factorial validity of the scale and its 
invariance across gender groups. Other psychometric 
characteristics have also been supported, including test–
retest reliability [3, 26, 31], and good convergent validity 
as evidenced through significant correlations with other 
relevant constructs (e.g., body image dissatisfaction [23, 
42], self-esteem [1, 20, 31, 32], muscle discrepancy [32], 
BMI [31, 32], disordered eating attitudes/behaviors [1, 
20, 31], and psychological distress [1, 38]).

Although the 15-item DMS has been widely validated 
and extensively used in diverse research and clinical set-
tings, and the findings that it relates to different relevant 
constructs (e.g., socio-demographic variables, drive for 
thinness, drive for leanness) [3], this original version was 
not theoretically driven [43]. Indeed, despite attempts 
to conceptualize the scale on two separate dimensions, 
there is a lack of clarity surrounding this conceptualiza-
tion. For instance, the Muscularity Attitudes subscale 
includes items referring to various theoretical constructs, 

research in this area, and offer descriptive data on how drive for muscularity may interfere with health indicators in the 
general Arab population.
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such as self-efficacy (e.g., “I think that I would feel stron-
ger if I gained a little more muscle mass”) or subjective 
norms/social approval (e.g., “Other people think I work 
out with weights too often”). To fill these gaps, Chaba 
et al. [43] sought to establish a more theoretically based 
scale that replicates the original DMS subscales with a 
better conceptual clarity and a shorter number of items. 
To this end, they developed a preliminary version based 
on both the literature on the drive for muscularity and 
the first version of the DMS, and investigated its factor 
structure with principal component analysis in a sample 
of 114 male athletes [43]. This has led to a nine-item scale 
that demonstrated good psychometric properties using 
series of structural hypothetical modelisation in another 
sample of 129 male athletes [43]. The short 9-item DMS 
(DMS-9) was therefore shown to be conceptualized on 
two theoretical factors, Muscularity Body Dissatisfaction 
and Muscularity Behaviors [43]. Given that this new ver-
sion of the scale is theoretically sounder, it has the poten-
tial to offer a clearer approach to understanding the drive 
for muscularity construct. In addition, due to its short-
ness, the DMS-9 allows for easier use, shorter adminis-
tration time, less respondents’ burden and lower cost 
compared to the original form.

Rationale of the present study
To date, no Arabic validation of the DMS exists to the 
best of our knowledge. Although research on disor-
dered eating and body image disturbances has been 
widely developed in the Western world, the generalized 
globalization and westernization contributed to a rise 
in prevalence rates of these manifestations in people 
from non-Western cultures even exceeding those seen 
in Western people [44, 45]. Research has, for example, 
documented a growing prevalence of maladaptive eating-
related attitudes and behaviors in the Arab world [46, 47]. 
Despite this evidence, little attention has been devoted so 
far to this topic in Arab countries; which is partly due to 
a lack of sensitive measures to detect manifestations of 
muscularity-oriented nature in Arabic-speaking popula-
tions [48]. Available instruments in the Arabic language 
are rather thinness-focused, such as the Eating Attitude 
Test [49, 50], the Eating disorder examination question-
naire [51, 52], the Inflexible Eating Questionnaire (IEQ) 
[53], the Nine Item Avoidant/Restrictive Food Intake Dis-
order Screen (NIAS) [54], the Intuitive Eating Scale [55], 
and the Eating Disorder Inventory [56, 57]. The only mus-
cularity-specific measure that has recently been validated 
in Arabic is the Muscle Dysmorphic Disorder Inventory 
[58]. In addition, studies on body dissatisfaction involv-
ing Arab men samples are scarce, with a great majority 
of research having been performed among women [59], 
and having used “non-validated assessment tools” [60]. 
This emphasizes the strong need for providing valid and 

reliable measures to assess muscularity-oriented body 
dissatisfaction for the Arabic-speaking population.

Through the present study, we sought to contribute 
to the literature especially under the Arab context, by 
investigating the psychometric properties of an Arabic 
translation of the short 9-item DMS in a sample of Ara-
bic-speaking Lebanese university students of both gen-
ders. As mentioned above, we chose the DMS-9 because 
of its better conceptual clarity and good psychometric 
qualities [43]. Besides, this version offers potential advan-
tages of reducing the administration time, burden, and 
costs. We hypothesized that the Arabic version of the 
DMS-9 would show good internal consistency and retain 
the parent two-factor structure. We also expected that 
the Arabic DMS’s convergent validity would be estab-
lished by demonstrating theoretically coherent patterns 
of correlations with muscle bias internalization, muscle 
dysmorphic disorder, body appreciation, and disordered 
eating symptoms.

Methods
Participants
University students (N = 402; 55.2% females) from multi-
ple universities in Lebanon filled the survey. Participants 
had a mean age of 24.46 years (SD = 6.60), ranging from 
18 to 60 years and had a mean self-reported body mass 
index (BMI) 23.68 kg/m2 (SD = 4.12), ranging from 14.52 
to 50.78 kg/m2. Most participants had a university level 
of education (88.8%).

Other sample characteristics are displayed in Table 1.

Study design
Our sample was chosen using the snowball technique; a 
soft copy of the questionnaire was created using google 
forms software, and an online approach was conceived 
to proceed with the data collection (December 2022 and 
January 2023). The study’s main aims and goals, in addi-
tion to instructions for filling the questionnaire, were 
conveyed online for the participants, prior to their par-
ticipation. Later, initial participants were asked to recruit 
other participants they know, preferably as diverse as 
possible regarding place of habitat within the Lebanese 
governorates. The questionnaire was anonymous and 
took between 15 and 20 min to complete. There were no 
credits received for participation. Inclusion criteria for 
participation included being of a resident and citizen of 
Lebanon of adult age. The “remove duplicates” option in 
excel ensured that the same answers were not submit-
ted more than once. After providing digital informed 
consent, participants were asked to complete the instru-
ments described below, which were presented in a pre-
randomized order to control for order effects.
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Measures
Drive for muscularity scale (DMS-9)
The short form of the DMS-9 scale (9 items) was used 
in this study [43]. Participants indicate how each item 
reflects their own attitudes and behaviors on a 6-point 
Likert type scale ranging from 1 (not at all) to 6 (abso-
lutely). Higher scores reflect greater drive for muscularity.

Muscle bias internalization scale (MBIS)
This scale is composed of 14 items scored on a 7-point 
Likert Scale (“1 = Strongly disagree to ‘7 = Strongly agree”; 
score range 14–68). Higher scores indicate higher levels 
of muscularity bias internalization [61]. This scale was 
recently validated in Arabic [62]. McDonald’s ω was .96 
in the total sample.

Body appreciation scale-2 (BAS-2)
Validated in Arabic [63, 64], this 10-item instrument 
assesses acceptance of one’s body, respect and care for 
one’s body, and protection of one’s body from unrealistic 
beauty standards. All items were rated on a 5-point scale, 
ranging from 1 (never) to 5 (always) (score range 10–50) 
[42]. Higher scores on this scale reflect greater body 
appreciation. McDonald’s ω was 0.97 in the total sample.

Eating attitudes test-7 (EAT-7)
Participants were asked to complete the EAT-7, which 
has recently been validated in Arabic [65]. This 7-item 
scale measures symptoms and concerns characteristic of 
eating disorders. All items were rated on a 6-point scale, 
ranging from 0 (never) to 3 (always) (score range 0–21). 
Higher total scores reflect greater disordered eating atti-
tudes. In the present study, McDonald’s ω was 0.80 in the 
total sample.

Muscle dysmorphic disorder inventory (Ar-MDDI)
Validated in the Arabic language [66], this scale is com-
posed of 13 items, scored on a five-point Likert-type 
scale (0 = never to 4 = always) (score range 0–42) [67]. In 
the present study, McDonald’s ω was 0.88 in the total 
sample.

Demographics
Participants were asked to provide their demographic 
details consisting of age, gender, marital status, highest 
education level, self-reported height and weight to cal-
culate the BMI, household crowding index (calculated by 
dividing the number of persons by that of the rooms in 
the house; [68]) and physical activity (calculated by mul-
tiplying the exercise strength by intensity by duration 
[69]).

Translation procedure
The DMS scale was translated to the official Arabic lan-
guage, which is written and spoken across the Middle 
East and North Africa (MENA). The translation was 
performed with the purpose of achieving semantic 
equivalence between measures in their original and 
Arabic versions following international norms and rec-
ommendations [70]. To this end, the forward-backward 
translation approach was used. The English version was 
translated to Arabic by a Lebanese translator who was 
completely unrelated to the study. Afterwards, a Leba-
nese psychologist with a full working proficiency in 
English, translated the Arabic version back to English. 
The translation team ensured that any literal and/or spe-
cific translation was balanced. The initial and translated 
English versions were compared to detect/eliminate any 
inconsistencies and guarantee the accuracy of the transla-
tion by a committee of experts composed of the research 
team and the two translators [71]. An adaptation of the 
measure to the Arab context was performed, and sought 

Table 1 Sociodemographic characteristics of the participants
Variable First split-half subsample

(n = 201)
Second split-half subsample
(n = 201)

χ2 / t p

Gender 0.362 0.547
Male 87 (48.3%) 93 (51.7%)
Female 114 (51.4%) 108 (48.6%)

Marital status 1.770 0.183
Single 162 (48.5%) 172 (51.5%)
Married 39 (57.4%) 29 (42.6%)

Education 0.225 0.635
Secondary or less 24 (53.3%) 21 (46.7%)
University 177 (49.6%) 180 (50.4%)

Mean ± SD Mean ± SD
Age (in years) 25.02 ± 6.83 23.90 ± 6.33 1.711 0.088
Household crowding index 1.14 ± 0.52 1.13 ± 0.48 0.114 0.909
Physical activity 25.91 ± 18.90 25.23 ± 20.44 0.345 0.731
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to determine any misunderstanding of the items wording 
as well as the ease of items interpretation; and, therefore, 
ensure the conceptual equivalence of the original and 
Arabic scales in both contexts [72]. After the translation 
and adaptation of the scale, a pilot study was done on 20 
participants to ensure all questions were well understood; 
no changes were applied after the pilot study.

Analytic strategy
Data treatment
There were no missing responses in the dataset. To exam-
ine the factor structure of the DMS, we tested the original 
models proposed by McCreary et al. [22] (i.e. one- and 
two-factor structure in males and one-factor structure 
in females of the DMS-15), if divergent, we aimed at 
applying the EFA-to-CFA strategy of the DMS-9 [73]. To 
ensure adequate sample sizes for both EFA and CFA (i.e., 
n = 201 for EFA and CFA), we split the main sample using 
an SPSS computer-generated random technique; sample 
characteristics of the two split-halves are reported in 
Table 1. No significant differences were seen between the 
two subsamples in terms of all characteristics.

Exploratory factor analysis
A minimum of ten participants per scale item (i.e. 90 
participants in our case) was needed to perform the EFA 
according to Comrey and Lee [74]. EFA was conducted 
via the FACTOR program using a principal-axis EFA 
with the first split-half subsample [75, 76]. We verified 
all requirements related to item-communality [77], aver-
age item correlations, and item-total correlations [78]. 
The Kaiser-Meyer-Olkin (KMO) measure of sampling 
adequacy (which should ideally be ≥ 0.80) and Bartlett’s 
test of sphericity (which should be significant) ensured 
the adequacy of our sample [79]. A preliminary analysis 
of the items was conducted using the Measure of Sam-
pling Adequacy (MSA) at the item level [80], and (b) the 
Anti-Image Correlation (CAI) [81]. The MSA is a stan-
dardized index ranging from 0 to 1, with values below 
0.50 considered unacceptable and leading to item elimi-
nation [80]. On the other hand, the Expected Residual 
correlation direct Change (EREC) index was used to 
assess the residual correlation between two items after 
removing the influence of all definable common factors 
in the dataset, hence, they should all be approximately 0. 
Item pairs with high-shared correlation are referred to as 
doublets. It is recommended to especially remove items 
that appear repeatedly in different doublets [82]. The pro-
cedure for determining the number of factors to extract 
was parallel analysis (PA; [83] using the polychoric cor-
relation matrix since we had ordinal data. Weighted Root 
Mean Square Residual (WRMR) was also calculated to 
assess the model fit (values < 1 have been recommended 
to represent good fit; [84]. Item retention was based on 

the recommendation that items with “fair” loadings and 
above (i.e., ≥ 0.33).

Confirmatory factor analysis
CFA was conducted via the SPSS AMOS v.29 software 
using the maximum Likelihood estimation. The mini-
mum sample size to conduct a CFA ranges from 3 to 20 
times the number of the scale’s variables [85]. Therefore, 
we assumed a minimum sample of 27–180 participants 
needed to have enough statistical power, which was ful-
filled in our second subsample. The absence of multicol-
linearity was verified through tolerance values > 0.2 and 
variance inflation factor (VIF) values < 5. Multivariate 
normality was not verified at first (critical ratio > 5); there-
fore we performed non-parametric bootstrapping pro-
cedure (only option available in AMOS). Following the 
guidelines in Hu and Benlter [86], the following model fit 
indicators were used, the normed model chi-square χ²/df 
(values ≤ 3 indicate good fit), the Comparative Fit Index 
(CFI; values close to or greater than 0.95 = good fit), the 
Tucker-Lewis index (TLI; values close to or greater than 
0.95 = good fit), and Standardized Root Mean Square 
Residual (SRMR; values close to or less than 0.05 = good 
fit, and values between 0.06 and 0.10 = acceptable fit), the 
Steiger-Lind root mean square error of approximation 
(RMSEA) (values ≤ 0.08 reflect good fit). However, these 
cut-off values should not be interpreted rigidly (Heene, 
Hilbert, Draxler, Ziegler, & Bühner, 2011; Perry, Nicholls, 
Clough, & Crust, 2015) as values 0.08 to 0.10 for RMSEA 
can indicate acceptable but mediocre fit to the data 
(Hooper, Couglan, & Mullen, 2008; MacCallum, Browne, 
& Sugawara, 1996).

Gender invariance
To examine gender invariance of DMS-9 scores, we con-
ducted multi-group CFA [87] using SPSS AMOS v.29 
software on the second split-half subsample. Measure-
ment invariance was assessed at the configural, metric, 
and scalar levels [88]. Proof of invariance was estimated 
if ΔCFI ≤ 0.010 and ΔRMSEA ≤ 0.015 or ΔSRMR ≤ 0.010 
[87, 89].

Reliability analyses and concurrent validity
Composite reliability in both subsamples was assessed 
using McDonald’s ω, with values greater than 0.70 reflect-
ing adequate composite reliability [90]. To assess conver-
gent and criterion-related validity, we examined bivariate 
correlations between DMS scores and all scales included 
in the survey using the total sample. All scores had nor-
mal distribution, as identified by skewness and kurtosis 
values varying between − 1 and + 1 [91]; therefore, Stu-
dent t test was used to compare two means and Pearson 
correlation test was used to correlate two scores. Based 
on [92], values ≤ 0.10 were considered weak, ~ 0.30 were 
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considered moderate, and ~ 0.50 were considered strong 
correlations.

Results
Testing of the original DMS scale structure
The fit indices of the one- and two-factor structure of the 
DMS-15 conducted in males and one-factor structure in 
females did not show appropriate fit (Table 2).

Consequently, we decided to conduct the EFA-CFA 
strategy to the DMS-9 items.

Exploratory factor analysis Bartlett’s test of sphericity, 
χ2(36) = 1941.4, p < .001, and KMO (0.865) indicated that 
the DMS items had adequate common variance for factor 
analysis. None of the items had an MSA value < 0.5 and 
none of the items appeared repeatedly in different dou-
blets; therefore, all items were kept in the analysis. The 
results of the EFA revealed two factors, which explained 
81.44% of the common variance (item-factor load-
ings ≥ 0.62). The WRMR value was also adequate (= 0.077; 
95% CI 0.050-0.101), indicating good fit of the model.

Confirmatory factor analyses
The fit indices of the two-factor model of the 
DMS-9 scale [43] showed good results as follows: 
χ2/df = 67.73/26 = 2.61, TLI = 0.963, CFI = 0.973, 
SRMR = 0.068 and RMSEA = 0.090 [90% CI 0.064-0.116]. 
The standardized loading factors of the DMS scale are 
summarized in Table 3.

Internal consistency
McDonald’s omega values were 0.90 for Factor 1 (Muscu-
larity Behaviors) and 0.92 for Factor 2 (Muscularity body 
Dissatisfaction).

Measurement invariance
The fit indices in Table  4 suggest measurement invari-
ance of the DMS-9 scores across genders. Higher mean 
Muscularity behaviors and Muscularity body dissatis-
faction scores were significantly found in males com-
pared to females (12.21 ± 5.43 vs. 9.73 ± 5.08; p = .001 and 
11.69 ± 6.50 vs. 9.54 ± 5.80; p = .015) respectively.

Convergent and divergent validity
Higher Muscularity behaviors and Muscularity body 
dissatisfaction scores were significantly associated with 
more muscle bias internalization, muscle dysmorphic 
disorder and inappropriate eating attitudes, and lower 
body appreciation (Table 5).

Discussion
The present study was conducted with the aim of mak-
ing available an Arabic psychometrically sound measure 
to assess drive for muscularity, i.e. the short 9-item DMS. 
The Arabic version was found to have excellent psycho-
metric properties in terms of factorial structure, internal 
consistency, gender invariance, and convergent/diver-
gent validity. These findings preliminarily suggest that 
the Arabic DMS is a simple, easy to use, and economic 

Table 2 Standardized Estimates of Factor Loadings from the Confirmatory Factor Analysis (CFA) in the Second Split-Half Subsample
Group SRMR χ²/df TLI CFI RMSEA [90% CI]
Males 1 factor 0.124 871.15/77 = 11.31 0.558 0.626 0.240

[0.226, 0.255]
Males 2 factors 0.131 467.59/76 = 6.15 0.779 0.815 0.170

[0.155, 0.185]
Females 1 factor 0.103 842.35/77 = 10.94 0.669 0.720 0.212

[0.199, 0.225]
Note. CFI = Comparative fit index; RMSEA = Steiger-Lind root mean square error of approximation; SRMR = Standardised root mean square residual

Table 3 Items of the Drive for Muscularity Scale in English and Factor Loadings Derived from the Exploratory Factor Analyses (EFA) in 
the first split-half subsample and Standardized Estimates of Factor Loadings from the Confirmatory Factor Analysis (CFA) in the Second 
Split-Half Subsample

EFA CFA
Item Factor 1 Factor 2 Total
1. I wish that I were more muscular. − 0.10 0.89 0.74
2. I use protein or energy supplements 0.97 − 0.06 0.93
3. I drink protein shakes to increase weight 0.97 − 0.07 0.98
4. I try to consume as many calories as I can in a day 0.81 0.05 0.72
5. I feel guilty if I miss a weight training session 0.90 − 0.01 0.77
6. I think about taking anabolic steroids 0.70 0.19 0.71
7. I think that my arms are not muscular enough 0.06 0.92 0.92
8. I think that my chest is not muscular enough 0.11 0.89 0.90
9. I think that my legs are not muscular enough − 0.02 0.95 0.92
Note: Factor 1 = Muscularity Behaviors; Factor 2 = Muscularity body Dissatisfaction



Page 7 of 10Fekih-Romdhane et al. BMC Psychiatry          (2023) 23:680 

self-report scale for the reliable and valid assessment of 
drive for muscularity among Arabic-speaking community 
people.

Using an EFA-to-CFA strategy as recommended in 
the literature [73], we found that the original two-factor 
model of the DMS proposed in the parent study [22] was 
adequately replicated in our sample; suggesting that this 
structure is appropriate for the Arabic-speaking popu-
lation. In agreement with our findings, most of the lin-
guistic validations of the DMS confirmed the originally 
proposed two-factor structure, including the Spanish 
[20], German [26], Malay [32], and Mexican versions [24]. 
Nevertheless, findings on factorial validity of the DMS 
seem to be conflicting. Some studies, indeed, failed to 
support this model; and rather recommended the use of 
the general scale (e.g., [31]). Other researchers attempted 
to test a hypothesized three-factor model (e.g., [24, 27]). 
Other translation studies demonstrated the good internal 
consistency of the DMS but omitted to explore its factor 
structure (e.g., Swedish [93] Icelandic [94], French [95]). 
Finally, and as previously mentioned, evidence for the 
two-factor model mainly derived from men samples [39]; 
while those involving women did not confirm this model 
(e.g., [22, 40, 41]).

The two DMS-9 factor scores showed very good 
McDonald’s omega values (ω > 0.8), higher than the 0.70 
threshold value of good internal consistency suggested 
by previous researchers [96, 97], thus suggesting that 
the present Arabic version of the DMS appears to offer a 
reliable measure of drive for muscularity manifestations. 
These findings are consistent with the original validation 
of the short 9-item DMS, which revealed a Cronbach’s 
alphas for the Muscularity Behaviors and the Muscularity 
Body Dissatisfaction subscales of 0.88 and 0.87, respec-
tively [43]. Overall, the present results corroborate pre-
vious evidence that the DMS is consistently reliable [39]. 
Beyond reliability, our study is among the first to exam-
ine measurement invariance of the DMS across men and 
women, in a relatively proportionate sample of adults 
according to gender (51.4% women in the first sample and 
48.6% women in the second sample). Despite evidence 
showing that drive for muscularity could manifest among 
females [98–100], gender-related aspects with regard to 
this entity have long been neglected. This has led Kling 
et al. [39] to call in their systematic review for future 
studies extending investigations of the construct beyond 
men samples, and examining cross-gender invariance 
of the DMS. Findings showed that gender invariance 
was achieved at the configural, metric, and scalar levels. 
These findings suggest that items are interpreted by, and 
applicable to men and women in the same manner; thus 
allowing for valid gender comparisons in future research. 
Additional studies are warranted to replicate and confirm 
these findings.Ta
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Finally, DMS-9 scores correlated in the expected way 
with other study variables, providing support for the con-
vergent and divergent validity of the Arabic version of the 
scale. Specifically, we found that greater drive for muscu-
larity attitudes and behaviors significantly correlated with 
more severe muscle dysmorphic symptoms, inappro-
priate eating attitudes, muscle bias internalization, and 
lower body appreciation. These results align with previ-
ous evidence. Similar evidence for validity of the DMS-9 
through the same patterns of correlations with these 
variables has previously been reported in other valida-
tion studies (e.g., disordered eating attitudes/behaviors 
[1, 20, 31], body image dissatisfaction [23, 42, 43], mus-
cle dysmorphic disorder [33, 101]). These data further 
highlight the clinical relevance of the drive for muscu-
larity construct, and suggests that efforts to help people 
address this issue may be beneficial for their health and 
well-being [5].

Limitations
Some limitations should be acknowledged. First, our data 
were collected following convenience sampling and a 
web-based survey; which might limit the generalization 
of our conclusions. Information is present in all cross-
sectional studies. We could not verify if a participant took 
the survey more than once. Moreover, linguistic invari-
ance was not studied; the scale should be tested for being 
valid and reliable to use in other Arab countries due to 
the complexity of the Arabic language and its vernacular 
forms. More validation studies still need to confirm the 
robustness of the Arabic DMS-9 in specific groups (such 
as Arabic-speaking athletes, bodybuilder and sexual 
minority individuals). In addition, future cross-national 
validations in samples from different Arab countries are 
required to provide support to the cross-cultural validity 
of the scale. Finally, other important psychometric prop-
erties have not been addressed in this paper (e.g., test-
retest reliability, construct validity) and should be verified 
in future research.

Conclusion
Through this study, we provide a brief, valid, economic 
and useful tool to evaluate drive for muscularity in Ara-
bic-speaking men and women. Making the Arabic DMS-9 

available will hopefully benefit the scientific community 
working in Arab settings, promote local and international 
research in this area, and offer descriptive data on how 
drive for muscularity may interfere with health indicators 
in the general Arab population.

Acknowledgements
The authors would like to thank all participants.

Authors’ contributions
FFR, SO and SH designed the study; FFR drafted the manuscript; DM and MD 
collected the data and helped with the writing; SH carried out the analysis 
and interpreted the results; RH reviewed the paper for intellectual content; all 
authors reviewed the final manuscript and gave their consent.

Funding
None.

Data Availability
All data generated or analyzed during this study are not publicly available 
due the restrictions from the ethics committee. Data can be shared upon a 
reasonable request to the corresponding author.

Declarations

Ethics approval and consent to participate
Ethics approval for this study was obtained from the ethics committee of the 
School of Pharmacy at the Lebanese University (approval code: 2022RC-056-
LIUSOP). A written informed consent was considered obtained from each 
participant when submitting the online form. All methods were performed 
in accordance with the relevant guidelines and regulations (Declaration of 
Helsinki).

Consent for publication
Not applicable.

Competing interests
The authors have nothing to disclose.

Author details
1The Tunisian Center of Early Intervention in Psychosis, Department of 
Psychiatry “Ibn Omrane”, Razi hospital, Manouba 2010, Tunisia
2Faculty of Medicine of Tunis, Tunis El Manar University, Tunis, Tunisia
3College of Pharmacy, Medical Gulf University, Ajman, United Arab 
Emirates
4School of Pharmacy, Lebanese International University, Beirut, Lebanon
5School of Medicine and Medical Sciences, Holy Spirit University of Kaslik, 
P.O. Box 446, Jounieh, Lebanon
6Department of Infectious Disease, Bellevue Medical Center, Mansourieh, 
Lebanon
7Department of Infectious Disease, Notre Dame des Secours University 
Hospital, Postal code 3, Byblos, Lebanon
8Social and Education Sciences Department, School of Arts and Sciences, 
Lebanese American University, Jbeil, Lebanon
9Psychology Department, College of Humanities, Effat University,  
Jeddah 21478, Saudi Arabia

Table 5 Correlation of continuous variables
1 2 3 4 5 6

1. DMS-9 Muscularity behaviors 1
2. DMS-9 Muscularity body dissatisfaction 0.54*** 1
3. Muscle bias internalization 0.52*** 0.52*** 1
4. Muscle dysmorphic disorder 0.55*** 0.65*** 0.51*** 1
5. Body appreciation − 0.19*** − 0.24*** − 0.30*** − 0.38*** 1
6. Eating attitude test 0.17** 0.17** 0.14** 0.24*** − 0.004 1
MDDI = Muscle Dysmorphic Disorder Inventory; DMS-9 = Drive for masculinity scale-9



Page 9 of 10Fekih-Romdhane et al. BMC Psychiatry          (2023) 23:680 

10Applied Science Research Center, Applied Science Private University, 
Amman, Jordan
11Research Department, Psychiatric Hospital of the Cross, Jal Eddib, 
Lebanon

Received: 31 March 2023 / Accepted: 11 September 2023

References
1. McCreary DR, Sasse DK. An exploration of the drive for muscularity in adoles-

cent boys and girls. J Am Coll Health. 2000;48(6):297–304.
2. Tod D, Edwards C. Relationships among muscle dysmorphia character-

istics, body image quality of life, and coping in males. J Sci Med Sport. 
2015;18(5):585–9.

3. Tod D, Morrison TG, Edwards C. Evaluating validity and test-retest reliability in 
four drive for muscularity questionnaires. Body Image. 2012;9(3):425–8.

4. Tylka TL. Refinement of the tripartite influence model for men: dual body 
image pathways to body change behaviors. Body Image. 2011;8(3):199–207.

5. Edwards C, Tod D, Molnar G. A systematic review of the drive for muscularity 
research area. Int Rev Sport Exerc Psychol. 2014;7(1):18–41.

6. Morrison TG, Morrison MA, McCann L. Striving for bodily perfection? An over-
view of the drive for muscularity 2006.

7. Parent MC, Moradi B. His biceps become him: a test of objectification theory’s 
application to drive for muscularity and propensity for steroid use in college 
men. J Couns Psychol. 2011;58(2):246–56.

8. Bergeron D, Tylka TL. Support for the uniqueness of body dissatisfaction from 
drive for muscularity among men. Body Image. 2007;4(3):288–95.

9. Hale BD, et al. Exercise dependence and the drive for muscularity in male 
bodybuilders, power lifters, and fitness lifters. Body Image. 2010;7(3):234–9.

10. Brennan DJ, Craig SL, Thompson DE. Factors associated with a drive for 
muscularity among gay and bisexual men. Cult Health Sex. 2012;14(1):1–15.

11. Pritchard ME. Do body image investment and evaluation relate to bulimic 
symptoms in US collegiate men and women in the same way? Psychol Men 
Masculinity. 2014;15(2):163.

12. Lowes J, Tiggemann M. Body dissatisfaction, dieting awareness and the 
impact of parental influence in young children. Br J Health Psychol. 2003;8(Pt 
2):135–47.

13. Strother E, et al. Eating disorders in men: underdiagnosed, undertreated, and 
misunderstood. Eat Disord. 2012;20(5):346–55.

14. Shepherd CB, Rickard KM. Drive for muscularity and help-seeking: the 
mediational role of gender role conflict, self-stigma, and attitudes. Volume 13. 
Psychology of Men & Masculinity; 2012;379. 4.

15. Griffiths S, et al. Self-stigma of seeking treatment and being male predict 
an increased likelihood of having an undiagnosed eating disorder. Int J Eat 
Disord. 2015;48(6):775–8.

16. Striegel-Moore RH, et al. One‐year use and cost of inpatient and outpatient 
services among female and male patients with an eating disorder: evidence 
from a national database of health insurance claims. Int J Eat Disord. 
2000;27(4):381–9.

17. Edwards C, et al. Drive for muscularity, in the psychology of strength and condi-
tioning. Routledge; 2013;148–72.

18. Morrison TG, et al. Muscle mania: development of a New Scale examining 
the drive for muscularity in canadian males. Volume 5. Psychology of Men & 
Masculinity; 2004;30. 1.

19. Edwards S, Launder C. Investigating muscularity concerns in male body 
image: development of the Swansea Muscularity Attitudes Questionnaire. Int 
J Eat Disord. 2000;28(1):120–4.

20. Compte EJ, et al. Confirmatory factor analysis of the drive for muscularity 
Scale-S (DMS-S) and male body attitudes Scale-S (MBAS-S) among male 
university students in Buenos Aires. Body Image. 2015;14:13–9.

21. Tod D, Edwards C. Predicting drive for muscularity behavioural engagement 
from body image attitudes and emotions. Body Image. 2013;10(1):135–8.

22. McCreary DR, et al. Measuring the drive for muscularity: factorial validity of 
the drive for muscularity scale in men and women. Volume 5. Psychology of 
men & masculinity; 2004;49. 1.

23. Sepulveda AR, et al. Validation of the spanish version of the drive for mus-
cularity scale (DMS) among males: confirmatory factor analysis. Eat Behav. 
2016;21:116–22.

24. Escoto C, et al. Psychometric properties of the drive for Muscularity Scale 
in Mexican males. Eat Weight Disorders-Studies Anorexia Bulimia Obes. 
2013;18:23–8.

25. Nerini A, et al. Drive for muscularity and sexual orientation: psychometric 
properties of the italian version of the drive for muscularity scale (DMS) in 
straight and gay men. Psychol Men Masculinity. 2016;17(2):137.

26. Waldorf M et al. „Ich wünschte, ich wäre muskulöser: Eine teststatistische Über-
prüfung der deutschsprachigen Fassung der Drive for Muscularity Scale (DMS). 
Diagnostica, 2014.

27. Campana ANNB, et al. An examination of the psychometric properties of bra-
zilian portuguese translations of the drive for Muscularity Scale, the Swansea 
Muscularity Attitudes Questionnaire, and the Masculine Body Ideal Distress 
Scale. Volume 14. Psychology of Men & Masculinity; 2013;376. 4.

28. Swami V, et al. Factor structure and psychometric properties of a romanian 
translation of the drive for muscularity scale (DMS) in university men. Body 
Image. 2018;25:48–55.

29. Selvi K, Bozo Ö, Özen. Turkish adaptation of the Drive for Muscularity Scale: A 
validity and reliability study 2019.

30. Molodi R, Nonahal S, Dadkhah A. Psychometric Properties of Persian Version 
of Drive for Muscularity Scale in Gorganian Body Builders. Psychol Methods 
Models. 2012;3(10/Winter 2013):15–26.

31. Bacevičienė M et al. Drive for muscularity in lithuanian male students: psycho-
metrics and associated characteristics. Baltic J Sport Health Sci, 2020(1):20–7.

32. Swami V, et al. Psychometric properties of the drive for muscularity scale in 
malay men. Body Image. 2016;17:111–6.

33. Santos CG et al. Psychometric evaluation of the drive for Muscularity Scale and 
the muscle dysmorphic disorder inventory among brazilian Cisgender Gay and 
Bisexual Adult Men. Int J Environ Res Public Health, 2023. 20(2).

34. He J et al. The muscularity-oriented Eating Test, Drive for Muscularity Scale, and 
muscle dysmorphic disorder inventory among chinese men: confirmatory factor 
analyses. Int J Environ Res Public Health, 2021. 18(21).

35. de Carvalho PHB, et al. Is the drive for Muscularity Scale a valid and reliable 
instrument for young adult women? Body Image. 2019;29:1–5.

36. DeBlaere C, Brewster ME. A confirmation of the drive for Muscularity Scale 
with sexual minority men. Psychol Sex Orientat Gend Divers. 2017;4(2):227.

37. Klimek P, et al. Confirmatory factor and measurement invariance analyses of 
the drive for Muscularity Scale in sexual minority men and women. Psychol 
Sex Orientat Gend Divers. 2022;9(2):236.

38. Ricketts C, et al. Psychometric evaluation of the drive for Muscularity Scale 
among weightlifters in Jamaica. Eat Weight Disorders-Studies Anorexia 
Bulimia Obes. 2021;26:983–91.

39. Kling J, et al. Systematic review of body image measures. Body Image. 
2019;30:170–211.

40. Cafri G, Thompson JK. Evaluating the convergence of muscle appearance 
attitude measures. Assessment. 2004;11(3):224–9.

41. Wojtowicz AE, von Ranson KM. Psychometric evaluation of two scales exam-
ining muscularity concerns in men and women. Psychol Men Masculinity. 
2006;7(1):56.

42. Tylka TL, Wood-Barcalow NL. The body appreciation Scale-2: item refinement 
and psychometric evaluation. Body Image. 2015;12:53–67.

43. Chaba L, et al. Adaptation and validation of a short french version of 
the drive for Muscularity Scale in male athletes (DMS-FR). PLoS ONE. 
2018;13(5):e0196608.

44. Podar I, Allik J. A cross-cultural comparison of the eating disorder inventory. 
Int J Eat Disord. 2009;42(4):346–55.

45. Fekih-Romdhane F et al. The prevalence of feeding and eating disorders symp-
tomology in medical students: an updated systematic review, meta-analysis, and 
meta-regression. Eat Weight Disord, 2022:1–20.

46. Abou-Saleh MT, Younis Y, Karim L. Anorexia nervosa in an arab culture. Int J 
Eat Disord. 1998;23(2):207–12.

47. Pike KM, Hoek HW, Dunne PE. Cultural trends and eating disorders. Curr Opin 
Psychiatry. 2014;27(6):436–42.

48. Murray SB, Griffiths S, Mond JM. Evolving eating disorder psychopathology: 
conceptualising muscularity-oriented disordered eating. Br J Psychiatry. 
2016;208(5):414–5.

49. Garner DM, et al. The eating attitudes test: psychometric features and clinical 
correlates. Psychol Med. 1982;12(4):871–8.

50. Haddad C, et al. Validation of the arabic version of the eating attitude test in 
Lebanon: a population study. Public Health Nutr. 2021;24(13):4132–43.

51. Aardoom JJ, et al. Norms and discriminative validity of the eating disorder 
examination Questionnaire (EDE-Q). Eat Behav. 2012;13(4):305–9.



Page 10 of 10Fekih-Romdhane et al. BMC Psychiatry          (2023) 23:680 

52. Melisse B, van Furth EF, de Beurs E. Eating disorder examination question-
naire (EDE-Q): validity and norms for saudi nationals. Eat Weight Disord. 
2022;27(1):139–50.

53. Fekih-Romdhane F, et al. Psychometric properties of an arabic translation of 
the Inflexible Eating Questionnaire (IEQ) in a non-clinical sample of adults. J 
Eat Disorders. 2023;11(1):115.

54. Fekih-Romdhane F, et al. Psychometric properties of an arabic translation of 
the nine item Avoidant/Restrictive food intake disorder screen (NIAS) in a 
community sample of adults. J Eat Disorders. 2023;11(1):143.

55. Fekih-Romdhane F, et al. Psychometric properties of the arabic version of the 
intuitive eating Scale-2 (IES-2) in a sample of community adults. J Eat Disord. 
2023;11(1):53.

56. Garner DM, Olmstead MP, Polivy J. Development and validation of a multidi-
mensional eating disorder inventory for anorexia nervosa and bulimia. Int J 
Eat Disord. 1983;2(2):15–34.

57. al-Subaie AS, et al. Validity of the arabic version of the eating disorders inven-
tory (EDI). Br J Psychiatry. 1996;168(5):636–40.

58. Fekih-Romdhane F, et al. Validation of the arabic version of the muscle 
dysmorphic disorder inventory (Ar-MDDI) among lebanese male university 
students. J Eat Disorders. 2023;11(1):1–10.

59. Fatima W, Fatima R, Anwar NS. Disordered eating attitude and body dis-
satisfaction among adolescents of arab countries: a review. Asian J Biol Sci. 
2019;12:373–9.

60. Melisse B, de Beurs E, van Furth EF. Eating disorders in the arab world: a 
literature review. J Eat Disorders. 2020;8(1):1–19.

61. He J, et al. The Muscularity Bias internalization scale: development and initial 
validation in chinese adult men. Body Image. 2022;43:326–36.

62. Fekih-Romdhane F, et al. Psychometric properties of the arabic versions of 
the three-item short form of the modified Weight Bias internalization scale 
(WBIS-3) and the Muscularity Bias internalization scale (MBIS). J Eat Disord. 
2023;11(1):82.

63. Fekih-Romdhane F et al. Psychometric Properties of an Arabic Translation 
of the Body Appreciation Scale (BAS-2) and its Short Forms (BAS-2SF) in 
a community sample of Lebanese Adults. J Eat Disord 2023. https://doi.
org/10.1186/s40337-023-00885-x

64. Swami V, et al. Body appreciation around the world: measurement invariance 
of the body appreciation Scale-2 (BAS-2) across 65 nations, 40 languages, 
gender identities, and age. Body Image. 2023;46:449–66.

65. Fekih-Romdhane F, et al. Validation of a shortened version of the eating 
attitude test (EAT-7) in the arabic language. J Eat Disord. 2022;10(1):127.

66. Fekih-Romdhane F, et al. Validation of the arabic version of the muscle 
dysmorphic disorder inventory (Ar-MDDI) among lebanese male university 
students. J Eat Disord. 2023;11(1):11.

67. Hildebrandt T, Langenbucher J, Schlundt DG. Muscularity concerns among 
men: development of attitudinal and perceptual measures. Body Image. 
2004;1(2):169–81.

68. Melki IS, et al. Household crowding index: a correlate of socioeconomic sta-
tus and inter-pregnancy spacing in an urban setting. J Epidemiol Community 
Health. 2004;58(6):476–80.

69. Weary-Smith KA. Validation of the physical activity index (PAI) as a measure 
of total activity load and total kilocalorie expenditure during submaximal 
treadmill walking. University of Pittsburgh; 2007.

70. Van Widenfelt BM et al. Translation and cross-cultural adaptation of assessment 
instruments used in psychological research with children and families. Clin Child 
Family Psychol Rev, 2005. 8(2).

71. Fenn J, Tan C-S, George S. Development, validation and translation of psycho-
logical tests. BJPsych Adv. 2020;26(5):306–15.

72. Ambuehl B, Inauen J. Contextualized measurement scale adaptation: a 
4-Step tutorial for health psychology research. Int J Environ Res Public Health. 
2022;19(19):12775.

73. Swami V, Barron D. Translation and validation of body image instruments: 
Challenges, good practice guidelines, and reporting recommendations for 
test adaptation. Body Image. 2019;31:204–20.

74. Comrey AL, Lee HB. A first course in factor analysis. Psychology press; 2013.
75. Lorenzo-Seva U, Ten J, Berge. Tucker’s congruence coefficient as a meaningful 

index of factor similarity. Methodology. Eur J Res Methods Behav Social Sci. 
2006;2(2):57.

76. Lorenzo-Seva U, Ferrando P. Evaluating structural equation models with 
unobservable variables and measurement error. Behav Res Methods Instrum 
Comput. 2006;38(1):88–91.

77. Worthington RL, Whittaker TA. Scale development research: a con-
tent analysis and recommendations for best practices. Couns Psychol. 
2006;34(6):806–38.

78. Clark L, Watson D. Construct validity: basic issues in objective scale develop-
ment. Psychol Meas. 1995;28:61–75.

79. Hair JF. Multivariate data analysis 2009.
80. Kaiser HF, Rice J. Little jiffy, mark IV. Educ Psychol Meas. 1974;34(1):111–7.
81. Mulaik SA. Foundations of factor analysis. CRC press; 2009.
82. Ferrando PJ, et al. Decalogue for the factor analysis of test items. Psicothema. 

2022;34(1):7.
83. Timmerman ME, Lorenzo-Seva U. Dimensionality assessment of ordered 

polytomous items with parallel analysis. Psychol Methods. 2011;16(2):209.
84. Yu C, Muthen B. Evaluation of model fit indices for latent variable models 

with categorical and continuous outcomes. in Paper presented at the annual 
conference of the American Educational Research Association, April 4, 2002, New 
Orleans. 2002.

85. Mundfrom DJ, Shaw DG, Ke TL. Minimum sample size recommendations for 
conducting factor analyses. Int J Test. 2005;5(2):159–68.

86. Hu L-t, Bentler PM. Fit indices in covariance structure modeling: sensitivity to 
underparameterized model misspecification. Psychol Methods. 1998;3(4):424.

87. Chen FF. Sensitivity of goodness of fit indexes to lack of measurement invari-
ance. Struct Equation Modeling: Multidisciplinary J. 2007;14(3):464–504.

88. Vadenberg R, Lance C. A review and synthesis of the measurement in vari-
ance literature: suggestions, practices, and recommendations for organiza-
tional research. Organ Res Methods. 2000;3:4–70.

89. Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for testing 
measurement invariance. Struct Equ Model. 2002;9(2):233–55.

90. Dunn TJ, Baguley T, Brunsden V. From alpha to omega: a practical solution 
to the pervasive problem of internal consistency estimation. Br J Psychol. 
2014;105(3):399–412.

91. Hair JF Jr, et al. Advanced issues in partial least squares structural equation 
modeling. saGe publications; 2017.

92. Cohen J. Quantitative methods in psychology: a power primer. In psychological 
bulletin. Citeseer; 1992.

93. Gattario KH, et al. How is men’s conformity to masculine norms related to 
their body image? Masculinity and muscularity across western countries. 
Psychol Men Masculinity. 2015;16(3):337.

94. Guðnadóttir U, Garðarsdóttir RB. The influence of materialism and ideal body 
internalization on body-dissatisfaction and body‐shaping behaviors of young 
men and women: support for the Consumer Culture Impact Model. Scand J 
Psychol. 2014;55(2):151–9.

95. Rodgers RF, et al. Drive for muscularity and disordered eating among french 
adolescent boys: a sociocultural model. Body Image. 2012;9(3):318–23.

96. Bland JM, Altman DG. Cronbach’s Alpha BMJ. 1997;314(7080):572.
97. Nunnally JC. Psychometric theory 3E. Tata McGraw-hill education; 1994.
98. Readdy T, Cardinal BJ, Watkins PL. Muscle dysmorphia, gender role stress, 

and sociocultural influences: an exploratory study. Res Q Exerc Sport. 
2011;82(2):310–9.

99. Hale BD, et al. Exercise dependence and muscle dysmorphia in novice and 
experienced female bodybuilders. J Behav Addictions. 2013;2(4):244–8.

100. Tod D, Edwards C, Cranswick I. Muscle dysmorphia: current insights. Psychol 
Res Behav Manage. 2016;9:179.

101. He J, et al. The muscularity-oriented eating test, drive for muscularity scale, 
and muscle dysmorphic disorder inventory among chinese men: confirma-
tory factor analyses. Int J Environ Res Public Health. 2021;18(21):11690.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1186/s40337-023-00885-x
https://doi.org/10.1186/s40337-023-00885-x

	Psychometric properties of an Arabic translation of the short 9-item drive for muscularity scale (DMS-9)
	Abstract
	Introduction
	Rationale of the present study

	Methods
	Participants
	Study design
	Measures
	Drive for muscularity scale (DMS-9)
	Muscle bias internalization scale (MBIS)
	Body appreciation scale-2 (BAS-2)
	Eating attitudes test-7 (EAT-7)
	Muscle dysmorphic disorder inventory (Ar-MDDI)
	Demographics
	Translation procedure


	Analytic strategy
	Data treatment
	Exploratory factor analysis
	Confirmatory factor analysis
	Gender invariance
	Reliability analyses and concurrent validity

	Results
	Testing of the original DMS scale structure
	Confirmatory factor analyses
	Internal consistency
	Measurement invariance
	Convergent and divergent validity

	Discussion
	Limitations

	Conclusion
	References


