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Abstract

Purpose This study aimed to evaluate the psychometric properties of the Drive for Muscularity Scale (McCreary and Sasse,
J Am Coll Health 48(6): 297-304, 2000) (DMS) among a sample of Jamaican male weightlifters.

Methods 205 weightlifters (M, =28.49, SD=9.61) from rural and urban areas in Jamaica, completed the DMS, the Depres-
sion, Anxiety and Stress Scale-21 Items (DASS-21) and the Body Areas Satisfaction Scale (BASS) in a cross-sectional
design. Confirmatory factor analysis was performed on the DMS and conventional fit indices used to determine model
fit. Measurement invariance was examined for urban and rural participants. Correlations between the DMS scores and the
DASS-21 and BASS were determined to examine the validity of the scale.

Results Confirmatory factor analysis of the original 2-factor model (muscularity-oriented body image and muscularity
behaviors) resulted in overall good fit (CFI=.94, TLI=0.93, RMSEA =0.06 [0.05, 0.08], SRMR =0.08). Also, measurement
invariance was observed between weightlifters from rural and urban areas. The DMS was principally correlated with specific
body areas previously associated with male’s body dissatisfaction (muscle tone, upper torso and weight) (r,=0.17 to .47).
The DMS showed significant weak to moderate negative correlations with the DASS-21 (r,=— 0.16 to — 0.32). Adequate
levels of internal consistency were observed (omega=0.75-0.88).

Conclusion The DMS showed to be a valid instrument to evaluate the drive for muscularity in Jamaican weightlifters and
has utility in informing further research, diagnosis and treatment of body image-related pathologies.

Level of evidence Level V, cross-sectional descriptive study.

Keywords Drive for muscularity - Weightlifters - Jamaica

Introduction

The male body ideal emphasizes a V-shaped body that is
lean and muscular [2] and is attained by increasing one’s
body mass (the drive for muscularity; [3]). Higher levels of
the drive for muscularity have been associated with harm-
This article should be assigned to the Topical Collection on Males ful bOdy modification behaviors including excessive muscle
and eating and weight disorders. building, weight training and use of illegal anabolic andro-
genic steroids [4]. Males with a high drive for muscularity
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psychopathologies such as eating disorders and muscle dys-
morphia [11].

While the drive for muscularity is reportedly more preva-
lent in the North American context, there has been growing
evidence of the muscular ideal infiltrating non-Western bor-
ders [12—14]. Although fewer in numbers when compared
to their female counterparts, Jamaican males have not only
reported body dissatisfaction, but this dissatisfaction has
been linked to their desire for a more muscular physique.
Studies have also found that these males are also more likely
to have other negative mental and psychological health out-
comes, such as disordered eating behaviors, low self-esteem
and negative affective states [12—14]. While these local find-
ings may corroborate the findings of international studies,
there may be some unique socio-cultural and ethnic factors,
which place Jamaican males at an increased risk for develop-
ing the drive for muscularity and perhaps a poorer prognosis,
considering the possible negative psychological outcomes.

We propose four ethnic and socio-cultural reasons why
Jamaican weightlifters may be at an increased risk for the
drive for muscularity, when compared to their non-weight-
lifting counterparts. Firstly, most Jamaicans (91.61%) are of
African descent [15] and research has found that persons of
African ethnicity, when compared to their Caucasian coun-
terparts, are more likely to engage in more extreme strategies
to achieve the muscular ideal [16—18]. Secondly, in Jamaica,
an indirect reference is made to masculinity through mus-
cularity. Jamaican males are often stereotyped as “machos”.
A macho is a person that communes with machismo [19].
The term “machismo” is a Spanish word meaning essence
or spirit of masculinity [20], and describes the concept of a
“real man”, who shows his dominance by overly striving for
masculinity, sexual prowess, virility and physicality [19, 21].
While not all males who are “machos” demonstrate a desire
for a more muscular physique, there are some who do. An
example has been found in a recent study, where the more
traditional “macho” Latino sexual minority males, dem-
onstrated a desire to be more masculine and as such made
attempts to attain a more muscular physique by misusing
anabolic—androgenic steroids [22]. Evidence of “machismo
attitudes” have also been found among Jamaican males [23],
and while studies did not explore the connection between
masculinity and muscular physique, they did find that these
males were more likely to engage in risky sexual behaviors
such as multiple sexual partners and inconsistent or non-use
of condoms [24]. Third, with Jamaica being a major tourist
destination, the “machismo attitude” is further illustrated
in sex tourism, which adds more incentives to attaining a
muscular physique. In sex tourism, the body of the Jamai-
can male is often advertised for its virility, sexual prowess
and blackness [25]. The “hypersexual Jamaican men and
their beautiful muscular agile bodies” are often the descrip-
tion given by female tourists [26]. In the tourist resort areas,

@ Springer

Jamaican males are often seen on the beach “showing off
muscular bodies with their clothing or engaging in athletic
activities” [25]. These males are well sought after by female
tourists mainly from North America and Europe [25, 26].
The muscular physique is one of the selling points for sex
tourism in Jamaica and for the males who engage in such
transactions, it is known to significantly increase his earning
potential [27, 28]. Lastly, it is well documented that weight-
lifters are more at risk for developing a high drive for mus-
cularity and considering its associated psychopathologies,
this places them even more at risk.

Of the scales developed to assess the male drive for mus-
cularity, the Drive for Muscularity Scale (DMS; [1]) seems
to be the most widely used both in nonathletic and athletic
populations. The DMS is a 15-item measure of attitudes
and behaviors that reflect the degree of preoccupation with
increasing muscle mass [29]. The two subscales of the DMS
capture muscularity-orientated attitudes and behaviors,
which is useful with identifying males at risk for developing
extreme degrees of the drive for muscularity and the associ-
ated psychopathologies. The instrument is said to have good
psychometric properties when evaluated among samples of
North American Caucasian males [1, 30, 31]; however, it
has been underutilized in other ethnic/cultural groups. The
few studies that have used the DMS in other populations
have found it to be psychometrically sound; examples of
these are in Italian [29, 32], Mexican [33], Scottish [34],
Brazilian [35] and Argentinian male populations [36]. Not-
withstanding this, there have been reports of variances in
its psychometric properties. Psychometric variance was first
discovered among a sample of American Asian males, where
the original two-factor structure was found to be inadequate
and the removal of three items was recommended for its suit-
ability in this population [18]. While there is evidence of the
utility of the DMS, a lack of evidence among varying ethnic/
cultural groups poses a challenge with generalizing findings
among diverse populations of males. Similarly, differences
have been noted in body image preferences among rural
and urban dwellers, with the latter more likely to exhibit
preferences for Western body ideals (i.e., thinness and mus-
cularity), as they are more likely to adopt the customs and
practices of mainstream society [37]. Ascertaining that the
factor structure is the same despite these reported differences
in areas of residence demonstrates the utility of the DMS.

Body dissatisfaction, which generally refers to a discrep-
ancy between one’s perception of their ideal versus actual
body shape [38] and the drive for muscularity in men,
appears to be unique constructs. As such, assessing body
fat, along with height, may be necessary for a more com-
prehensive picture of male body image [39]. The drive for
muscularity is also strongly associated with depression and
anxiety [7, 8], which may cause significant stress.
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The utility of the DMS has been established in North
American Caucasian, Asian, Italian, Mexican, Scottish,
Brazilian and Argentinian males; however, it has not been
established in other racial/ethnic groups, more specifically
among Afro-Caribbean males. Considering emerging local
findings, which suggest a desire for the muscular ideal, sup-
ported by socio-cultural and ethnic factors, Jamaican male
weightlifters may be at an increased risk for the drive for
muscularity. Ascertaining if the DMS is a valid and reliable
instrument in this population will assist in the early detec-
tion and development of interventions to reduce the drive for
muscularity and consequently mitigate its associated psycho-
pathologies. Thus far, there are no known studies that have
utilized the DMS to measure the drive for muscularity in
Jamaican males. While psychometric evidence from previ-
ous studies is useful, its applicability to the Jamaican context
remains unknown. The objective of this study is, therefore,
to explore the psychometric properties of the DMS among
Jamaican male weightlifters.

Methods
Participants

Guidelines to estimate sample size according to the Root
Mean Square Error of approximation of the model were
followed [40]; a minimum sample size of 174 participants
was required for a power of 0.80, a RMSEA value of 0.05,
and an alpha level of 0.05. A total of 215 participants were
recruited, of whom 10 (4.65%) presented more than 5% of
missing data and were, thus, excluded. For the remaining
205 participants, a 0.005% of missing values was observed.
The nonparametric test of homoscedasticity suggested that
the missing mechanism was MCAR (p=0.776); thus, data
imputation was performed using the multivariate imputa-
tion by chained equations. The final sample (N=205) had a
mean age of 28.49 (SD=9.61), ranged from 19 to 67, and a
mean BMI of 25.65 (SD=3.91), which ranged from 16.60
to 42.04. Of the total sample, 55.61% (n=114) resided in
urban areas, and 44.39% (n=91) resided in rural regions
in Jamaica (Kingston, Montego Bay and Ocho Rios). Also,
only 0.97% of the participants were over 60 years old; more
than 85% of the participants were less than 45 years of age.
In addition, 94.15% (n=193) identified themselves as het-
erosexual, 63.41% (n=130) had a full-time job and 84.39%
(n=173) were single.

Procedure

Ethical approval for the study was granted by the University
of the West Indies/University Hospital of the West Indies/

Faculty of Medical Sciences UWI/UHWI/FMS Ethics Com-
mittee. Permission was granted by gym owners to enter and
collect data from weightlifters in Kingston, Montego Bay
and St. Ann. Gym instructors were asked to assist in identi-
fying weightlifters at the gym. These males were approached
and were told about the study; only those who agreed to
participate in the study were included. The participants were
then administered the informed consent form, along with the
measures described below.

Measures

Participants completed sociodemographic questions on age,
self-reported desired and current weight and height (used
to calculate the BMI), sexual orientation, employment and
marital status. The participants were also asked to indicate
whether or not they resided in rural or urban areas based on
their own perception of area of residence.

The Drive for Muscularity Scale (DMS)

The DMS [1] measures participants’ drive to become more
muscular and consists of a 7-item muscularity-oriented body
image (MBI) subscale and an 8-item muscularity behaviors
(MB) subscale. Each item is scored on a six-point scale
ranging from 1 (never) to 6 (always). Subscale scores were
created by averaging the respective items; higher scores
indicate greater drive for muscularity. Previous studies have
supported its internal consistency reliability and convergent,
factorial, and discriminant validity [1, 30, 31]. Sample items
from the DMS include “I try to consume as many calories as
I can in a day,” and “I think I would look better if I gained
10 1b in bulk”. Internal consistency for the current sample
is presented in Table 2.

The Body Areas Satisfaction Scale (BASS)

The BASS, a subscale of the Multidimensional Body-Self
Relations Questionnaire (MBSRQ-AS) [41], measures par-
ticipants’ dissatisfaction with their overall appearance and
with eight specific areas/attributes (face, hair, lower torso,
mid torso, upper torso, muscle tone, height, and weight). The
9-item BASS utilizes a 5-point Likert-type scale ranging
from 1 (very dissatisfied) to 5 (very satisfied). The omega
(95% CI) coefficient (internal consistency) for the scale
in this study was 0.88 (0.86, 0.90). Following the proce-
dure further described in this study, a Confirmatory Factor
Analysis revealed an adequate-marginal fit for the original
single factor underlying structure of the BASS in the pre-
sent sample (Robust fit indices: CFI=0.90, TLI=0.87,
RMSEA=0.12 (90% CI=0.09, 0.15), SRMR =0.06).
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The Depression Anxiety Stress Scale-21 Items (DASS-21)

The DASS-21 [42] is a self-report measure containing
seven items in each subscale to measure the constructs of
depression, anxiety, and stress. The DASS-21 uses a 4-point
Likert scale ranging from O (did not apply to me at all) to
3 (applied to me most of the time). The omega (95% CI)
coefficients (internal consistency) in this study were depres-
sion 0.78 (0.71, 0.84), anxiety 0.71 (0.63, 0.77), and stress
0.82 (0.77, 0.86). Following the procedure further described
in this study, a Confirmatory Factor Analysis revealed an
adequate-marginal fit for the original 3-factor underlying
structure of the DASS-21 in the present sample (Robust fit
indices: CFI=0.89, TLI=0.88, RMSEA =0.06 (90% CI
0.05, 0.08), SRMR =0.07).

Data analysis

Continuous variables were categorized as mean+ SD and as
median + IQR, and categorical variables as frequency and
percentage. A Confirmatory Factor Analysis (CFA) was used
to assess the factorial models of all instruments. Given that
the assumption of multivariate normality was not fulfilled
(Mardia’s kurtosis =19.82, p <0.001), and due to the pres-
ence of 10 multivariate outliers (as tested by the Mahalano-
bis Dz), the CFAs was based on the robust maximum likeli-
hood estimation method with the Satorra—Bentler correction
[43]. Items were set to load freely, except for one item per
factor, which was set to 1 to ensure an identified model.
To evaluate the model the following robust fit indices were
analyzed: Comparative Fit Index (CFI), the Tucker-Lewis
index (TLI), the Root Mean Square Error of Approximation
(RMSEA) and its 90% Confidence Interval, and the Stand-
ardized Root Mean Square Residual (SRMR). CFI and TLI
values close to 0.95, and RMSEA and SRMR <0.08 were
considered to reflect adequate model fit [44]. The scaled chi-
square difference test (Ay?) was used to compare models to
test if the modifications suggested by the modification indi-
ces (M.L.) significantly improved the model fit; M.I. > 3.84
values, or > 5 from a more conservative approach, have been
considered to have a significant impact in the model [43,
45]. Factor loadings were expected to be statistically signifi-
cant and > 0.33 [45]. Also, a multi-group CFA for retained
model was conducted to assess measurement invariance

at the configural, metric, and scalar levels between urban
and rural participants. Configural invariance implies that
the hypothesized factor structure is the same across groups
(if configural invariance is not met, the assessment instru-
ment does not assess the same construct across the different
groups and measurement invariance does not hold at any
level). Metric invariance implies the unstandardized factor
loadings of each indicator are equal across the groups, and
scalar invariance implies that both the item loadings and
item intercepts are similar across groups. Both metric and
scalar invariances are tested by comparing two nested mod-
els that are identical except for a target set of restrictions in
one on them; ACFI<0.01 was considered for metric invari-
ance, and scalar invariance was supported when ACFI <0.01
and ARMSEA <0.015 or ASRMR <0.030 [46, 47].

Following recent guidelines [45] and also due to the Lik-
ert-type nature of the used measures, the internal consist-
ency of the measures used was assessed through the omega
coefficient and its 95% CI; values > 0.70 were considered
acceptable [48]. Finally, Spearman’s coefficient was used
to assess associations among DMS scores with BASS and
DASS-21 scores, as well as BMI values; values of r,>0.10
were considered weak, r>0.30 were considered moderate,
and > 0.50 were considered strong correlations [49].

The R software was used to conduct the following analy-
ses. WebPower [50] package was used to calculate sample
size. Missing data mechanism was examined using the Miss-
Mech package [51] Data imputation was performed using
the Mice package [52]. The MVN package [53] was used
to assess multivariate normality. Lavaan [54] and semTools
[55] packages were used to conduct the CFAs. The MBESS
package was used to calculate the omega coefficient and its
95% CI [56]; psych [57] and Hmisc [58] packages were used
for descriptive and bivariate statistics. Finally, a two-tailed
threshold of p <0.05 was considered. All data and analytic
scripts are openly available and can be accessed at LINK
OMITTED FOR PEER REVIEW.

Results

Fit statistics for the tested DMS models are presented
in Table 1. A CFA for the original 2-factor model
resulted in poor fit, with fit indices marginally below the

Table 1 Robust fit index values

X va Models 2@ RMSEA [CI 90%] CFI TLI SRMR
for the tested models of Drive
for Muscularity Scale (DMS) 1.DMS 24321 (89) 0.09 [0.08, 0.10] 0.87 0.84 0.11
2. DMS with correlation 157.99 (87) 0.06 [0.05, 0.08] 0.94 0.93 0.08

between items 3-4/13-14

x° Chi-Square goodnes of fit statistic, df degrees of freedom, RMSEA root mean square error of approxima-
tion, CFI Comparative Fit Index, TLI Tucker—Lewis index, SRMR standardized root mean square residual
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acceptable threshold. An inspection of the modification
indexes depicted a high correlation between items 3 and 4
from the MB subscale (M.I.=98.71), and items 13 and 14
from the MBI subscale (M.I. =22.16). Consequently, and
also based on theoretical relationships, the model was re-
specified allowing for covariance between the residual val-
ues in the mentioned pair of items. The re-specified 2-factor
model resulted in overall good fit indices, and significantly

0.32 0.45
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Fig.1 Drive for Muscularity Scale: re-specified 2-factor model
among Jamaican weightlifters. DFM drive for muscularity, MBI mus-
cularity-oriented body image, MB muscularity behaviors

improved the model fit (A;(Z (2)=281.84, p<0.001). All the
item loadings were statistically significant (p <0.05), and
14 of the 15 items exceed the 0.33 value on their factor (see
Fig. 1). Configural invariance analyses indicated that the
final model demonstrated a good fit to the data in both urban
and rural participants (CFI=0.91, RMSEA =0.08), and
there was also evidence for metric (ACFI=0.003) and sca-
lar (ACFI=0.007 and ARMSEA =0.000, ASRMR =0.002)
invariance.

Table 2 presents correlations among variables, internal
consistency values and descriptive statistics for the DMS
subscales and total score. Adequate levels of internal con-
sistency were observed for the subscales and total score
of the DMS (see Table 2; omega > 0.70). The DMS-MBI
subscale presented weak to moderate positive correla-
tions with most of the body areas assessed by the BASS
(r,=0.21-0.47), while the DMS-MB did not have signifi-
cant correlations with the BASS. The DMS-Total Score
was also found to be positively associated with most body
areas-lower and upper torso, muscle tone and body weight
(r,=0.17-0.35). Weight dissatisfaction presented the high-
est correlation between body areas and the DMS-MBI and
DMS-Total Score (r,=0.47 and 0.35, respectively). Face dis-
satisfaction failed to present associations with the DMS-MB
subscales and Total Score, and showed a weak association
with the DMS-MBI subscale. On the other hand, signifi-
cant weak to moderate negative correlations were observed

Table 2 Correlation among

. o DMS-MBI DMS-MB DMS-total
variables, and descriptive
statistics and internal BASS
o e e
Hair 0.10 -0.07 0.03
Lower torso 0.42%* 0.14 0.33*
Mid torso 0.32% -0.03 0.18*
Upper torso 0.43* 0.09 0.32%
Muscle tone 0.44%* 0.08 0.31%*
Weight 0.47* 0.12 0.35*
Height 0.21* 0.08 0.17*
Overall appearance 0.29% 0.01 0.18%
DASS-21
Depression —0.22% —0.06 —0.16%*
Anxiety —0.32% -0.13 —0.27*
Stress —0.28% —0.14%* —0.25%
BMI 0.19* 0.12 0.18*
M (SD) 342 (1.22) 4.32 (0.89) 3.90 (0.90)
Md (IQR) 3.42 (5.00) 4.38 (4.12) 3.93 (4.13)
Omega (95% CI) 0.88 (0.84,0.91) 0.75 (0.69, 0.80) 0.87 (0.84, 0.90)

DMS-MBI Muscularity-Oriented Body Image Attitudes, DMS-MB Muscularity-Oriented Behaviors, DMS-
Total Drive for Muscularity Scale Total Score, BASS Body Areas Satisfaction Scale, DASS-21 Depression,
Anxiety, and Stress Scale, BMI Body Mass Index

p<0.05

@ Springer



988 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2021) 26:983-991

between the DASS-21 (depression, anxiety, and stress) and
the DMS-MBI (r,=- 0.22 to — 0.32), and the DMS-Total
Score (r,=—0.16 to — 0.27). Also, the DMS-MB showed
a significant, weak negative correlation with the stress sub-
scale of the DASS-21 and no association with depression
and anxiety subscales. Similarly, while no association was
observed between DMS-MB and BMI, weak positive asso-
ciations were observed between BMI and DMS-MBI and
DMS-Total (r,=0.19 and 0.18, respectively).

Discussion

Research has found a connection between weightlifters and
the drive for muscularity. These findings, coupled with the
Jamaican sociocultural context, may place Jamaican weight-
lifters at an increased risk. Valid and reliable measures are,
therefore, necessary to detect at-risk groups, especially con-
sidering the negative outcomes associated with the drive
for muscularity. The main aim of this study was to assess
the psychometric properties of the DMS among Jamaican
weightlifters. Current findings support the 2-factor structure
model previously observed among other populations [35, 36,
59] along with adequate internal consistency. In addition,
there was evidence for convergent validity of the DMS using
the BASS and the DASS-21.

In the current study, consistent with previous findings,
a re-specified model of the DMS presented the best fit [35,
36, 59]. In addition, the final model was found to be invari-
ant between urban and rural participants. This suggests that
regardless of the area of origin, the model structure, the
magnitude of the factor loadings, and the item intercepts
remained consistent. Also, participants from the current
study scored higher than participants from previous valida-
tions [36, 59]; however, this difference may be due to the
difference in sample characteristics, as the present sample
consisted of weightlifters and not university students, as
with the other validation studies. Studies have shown that in
comparison to other populations, weightlifters demonstrate
a higher desire for leanness and muscularity and are more
likely to engage in maladaptive behaviors to accomplish
such ideals. These muscle-oriented concerns have also been
linked to muscle dysmorphia [5, 10].

Consistent with previous validations of the DMS, ade-
quate levels of internal consistency were observed for the
two subscales and total score [35, 36, 59]. In terms of
construct validity, the drive for muscularity is theoreti-
cally expected to be positively associated with body dis-
satisfaction. In line with this hypothesis, body dissatisfac-
tion was found to be positively associated with the DMS,
providing evidence for concurrent validity. In particular,
concerns amongst all body areas captured by the BASS
(hair excepted) presented significant positive correlations
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with muscularity-oriented body image attitudes (DMS-
MBI). Higher correlations with muscularity concerns were
observed for lower and upper torso, muscle tone and body
weight. These correlations with muscularity are consistent
with previous research which suggest that for men, contrary
to what is observed among women, body dissatisfaction
is generally associated with upper torso areas and insuffi-
cient muscle tone [5, 60]. Males may be internally driven
to pursue the muscular ideal and strive for a more muscular
appearance because of social, reproductive [8, 61] and eco-
nomic benefits [25-28]. Unfortunately, weightlifters may be
at an increased risk for muscle dysmorphia as evidenced by
their high drive for muscularity [8]. Further, this becomes
more disconcerting considering that there is evidence that
this Afrocentric ethnic group is more likely to engage in
more extreme strategies to achieve the muscular ideal [17,
18, 62].

There was no association between muscle-oriented
behaviors (DMS-MB) and Body Areas Satisfaction. An
explanation for the lack of association could be that muscu-
larity behaviors associated with a drive for muscularity may
be more likely to be influenced by factors other than body
dissatisfaction. Perception of stress may be one of these fac-
tors as indicated by its weak association with muscularity
behaviors.

Our findings indicate negative correlations between
depression, anxiety and stress (DASS-21) and the drive
for muscularity (DMS) for both subscales (DMS-MB and
DMS-MBI). Though the present findings are consistent with
some studies [4, 8] within this sample, the finding of higher
levels of the drive for muscularity being associated with
lower levels of depression, anxiety and stress may be due
to the following four factors. First, one study has found that
psychopathologies such as depression and eating disorders
mediate the drive for muscularity and similar to our find-
ings, also found an inverse relationship between depression
and the drive from muscularity [4]. Theoretically, a possible
explanation for the inverse relationship between the DMS
and anxiety and depression is that by investing considerable
amount of emotional and cognitive energy into the drive
for muscularity, this may give short-term relief from symp-
toms such as depression, anxiety and stress. Second, it is
possible that items on the DASS-21 may not be interpreted
the same way in other populations. For instance, one recent
study that was conducted in lower- and middle-income coun-
tries showed that on a scale which screened for depression,
the endorsement of depressive affect only identified depres-
sion for females and not for males [63]. Third, research has
shown that males are less likely to report psychological
symptoms and seek mental health services [64] for fear of
stigmatization [65]. Fourth, in Jamaica, not only is there a
longstanding stigma related to mental illness [66] but also
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admitting to psychological disturbances may violate the pre-
vailing conceptions of masculinity.

This study has some limitations despite its contribution.
First, only male weightlifters from a limited geographic
region in Jamaica were considered, which, therefore, affects
generalizability of these findings. Second, including other
scales that measure eating pathology may have been ben-
eficial in determining construct validity. Third, this study
did not utilize a strict measure to classify rural and urban
settings. As such, self-report of one’s area of residence may
have been biased by subjective perception, affecting the
validity of these reports.

In conclusion, assessing the applicability of the drive for
muscularity in the Jamaican context is necessary, especially
considering that there is evidence of body dissatisfaction
among Jamaican adolescent males [12—14]. Moreover, these
findings are of concern, as research has suggested that the
drive for muscularity in Black and Asian populations is
likely to lead to more extreme strategies to achieve the mus-
cular ideal than it is in white populations [17, 18, 63, 67].
The fact that we found the DMS to be a valid instrument in
evaluating the drive for muscularity in Jamaican weightlift-
ers is a first step in being able to accurately identify at risk
groups. The availability of the present findings may contrib-
ute to results from previous findings in Jamaican men [12].
These findings further inform future research, diagnosis and
treatment of negative outcomes associated with the drive for
muscularity such as, negative body image, disordered eating,
anabolic steroid use and muscle dysmorphia [11].

What is already known on this subject?

There is evidence that the drive for muscularity, popular in
Western societies, has also infiltrated non-Western borders.
Local data in Jamaica confirm a desire for a more muscu-
lar physique among Jamaican adolescent males along with
associated negative health outcomes. Research also indicates
that male weightlifters are at an increased risk for the drive
for muscularity. Considering the negative health outcomes
associated with the drive for muscularity, an accurate and
reliable scale is warranted. The DMS has been widely used
to study male body image concerns and has been found to
have good psychometric properties.

What does this study add?

Few studies have examined the psychometric properties of
the DMS among men from various racial and ethnic groups
and many have encouraged further exploration of its psycho-
metric properties among other more diverse groups of males.
As such, our knowledge of the relevance and utility of the

DMS remains limited. Of concern are males, especially in
developing countries such as the Caribbean, where emphasis
is placed on the traditional role of masculinity and in which
an increased demonstration of manhood, whether through
visual signs of strength (muscle) or prowess (multiple sex-
ual partners) aids in compensating for low socio-economic
standing. This study supports the need for a valid instrument
for assessing the drive for muscularity in Jamaican males.
It adds evidence of the suitability of the DMS in evaluating
muscularity-related attitudes and behaviours among Jamai-
can male weightlifters. This tool can aid in early detection
and help to stem any negative outcomes associated with the
drive for muscularity and to plan future interventions.

Compliance with ethical standards

Conflict of interest The authors declare that there is no conflict of in-
terest.

Ethical approval This research study was approved by the University
of the West Indies/University Hospital of the West Indies/Faculty of
Medical Sciences UWI/UHWI/FMS Ethics Committee. All procedures
performed in this study involving human participants were in accord-
ance with the ethical standards of the institutional research committee
and/or national research committee and with the ethical standards as
laid down in the 1964 Declaration of Helsinki and its later amendments
or comparable ethical standards.

Informed consent Informed consent was obtained from all individual
participants included in the study.

References

1. McCreary DR, Sasse DK (2000) An exploration of the drive
for muscularity in adolescent boys and girls. ] Am Coll Health
48(6):297-304. https://doi.org/10.1080/07448480009596271

2. Rodgers RF, Ganchou C, Franko DL, Chabrol H (2012) Drive
for muscularity and disordered eating among French adolescent
boys: a sociocultural model. Body Image 9(3):318-323. https://
doi.org/10.1016/j.bodyim.2012.03.002

3. Davis C, Karvinen K, McCreary DR (2005) Personality corre-
lates of a drive for muscularity in young men. Pers Individ Diff
39(2):349-359. https://doi.org/10.1016/j.paid.2005.01.013

4. Parent MC, Bradstreet TC (2017) Integrating self-concept into the
relationship between drive for muscularity, and disordered eating
and depression, among men. Psychol Men Masculinity 18(1):1.
https://doi.org/10.1037/men0000038

5. Murray SB, Griffiths S, Mitchison D, Mond JM (2017) The tran-
sition from thinness-oriented to muscularity-oriented disordered
eating in adolescent males: a clinical observation. J Adolesc
Health 60(3):353-355

6. Compte EJ, Sepilveda AR (2014) Muscle dysmorphia: historical
review and updates in its diagnostic, assessment and treatment.
Behav Psychol 22:307-326

7. Olivardia R, Pope HG Jr, Borowiecki JJ III, Cohane GH
(2004) Biceps and body image: the relationship between mus-
cularity and self-esteem, depression, and eating disorder

@ Springer


https://doi.org/10.1080/07448480009596271
https://doi.org/10.1016/j.bodyim.2012.03.002
https://doi.org/10.1016/j.bodyim.2012.03.002
https://doi.org/10.1016/j.paid.2005.01.013
https://doi.org/10.1037/men0000038

990

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2021) 26:983-991

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

symptoms. Psychol Men Masculinity 5(2):112-120. https://doi.
org/10.1037/1524-9220.5.2.112

Thomas A, Tod DA, Edwards CJ, McGuigan MR (2014) Drive
for muscularity nd social physique anxiety mediate the perceived
ideal physique muscle dysmorphia relationship. J Strength Cond
Res 28(12):3508-3514. https://doi.org/10.1519/JSC.0000000000
000573

Mangweth B, Pope HG Jr, Kemmler G, Ebenbichler C, Hausmann
A, De Col C, Biebl W (2001) Body image and psychopathology
in male bodybuilders. Psychother Psychosom 70(1):38—43. https
://doi.org/10.1159/000056223

Litt D, Dodge T (2008) A longitudinal investigation of the Drive
for Muscularity Scale: predicting use of performance enhanc-
ing substances and weightlifting among males. Body Image
5(4):346-351. https://doi.org/10.1016/j.bodyim.2008.04.002
Nieuwoudt JE, Zhou S, Coutts RA, Booker R (2015) Symptoms
of muscle dysmorphia, body dysmorphic disorder, and eating
disorders in a nonclinical population of adult male weightlifters
in Australia. J Strength Cond Res 29:1406-1414. https://doi.
org/10.1519/JSC.0000000000000763

Harrison A, James Bateman C, Younger-Coleman N, Williams
M, Rocke K, ClatoDay-Scarlett S, Chang S (2019) Disordered
eating behaviours and attitudes among adolescents in a middle-
income country. Eat Weight Disord St. https://doi.org/10.1007/
$40519-019-00814-5

Barrett SC, Huffman FG (2011) Comparison of self-perceived
weight and desired weight versus actual body mass index among
adolescents in Jamaica. Rev Paname Salud Pabl 29:267-276.
https://doi.org/10.1590/s1020-49892011000400008

Wilks R, Younger N, McFarlane S, Francis D, Van Den Broeck
J (2007) Jamaican youth risk and resiliency behaviour survey
2006. Community-based survey on risk and resiliency behav-
iours of 15-19 year olds. https://www.measureevaluation.org/
resources/publications/tr-07-64. Accessed 28 Aug 2019
Statistical Institute of Jamaica (2001) Population Census 2001—
Jamaica Volume 1 Country Report. STATIN, Kingston Jamaica
Swami V (2016) Masculinities and ethnicities: ethnic differ-
ences in drive for muscularity in British men and the negotiation
of masculinity hierarchies. Br J Psychol 107(3):577-592. https
://doi.org/10.1111/bjop.12162

Kelly NR, Cotter EW, Tanofsky-Kraff M, Mazzeo SE (2015)
Racial variations in binge eating, body image concerns, and
compulsive exercise among men. Psychol Men Masculinity
16:326-336. https://doi.org/10.1037/a0037585

Keum BT, Wong SN, DeBlaere C, Brewster ME (2015) Body
image and Asian American men: examination of the Drive for
Muscularity Scale. Psychol Men Masculinity 16(3):284. https
://doi.org/10.1037/a0038180

Ramkissoon MW, Anderson P, Hopwood J (2017) Measure-
ment validation of the Jamaican Macho Scale among African
American males. J Men’s Stud 25(3):298-315. https://doi.
org/10.1177/1060826517693387

Horowitz IL (ed) (1967) Cuban communism. Transaction
Publishers

Mosher DL, Tomkins SS (1988) Scripting the macho man:
hypermasculine socialization and enculturation. J Sex Res
25(1):60-84. https://doi.org/10.1080/00224498809551445
Brady JP, Kimball D, Mendenhall B, Blashill AJ (2019)
Machismo and anabolic steroid misuse among young Latino
sexual minority men. Body Image 30:165-169

Anderson P (2012) Measuring masculinity in an Afro-Caribbean
context. Soc Econ Stud 60(1):49-93

Ishida K, Stupp P, McDonald O (2011) Prevalence and corre-
lates of sexual risk behaviors among Jamaican adolescents. Int
Perspect Sex Reprod Health. https://doi.org/10.1363/3700611

@ Springer

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Johnson LC (2016) ‘Men at risk’: sex work, tourism, and STI/
HIV risk in Jamaica. Cult Health Sex 18(9):1025-1038. https
://doi.org/10.1080/13691058.2016.1155750

Klein H (2015) Female sex tourism in the Caribbean—a “fair
trade” or a new kind of colonial exploitation?-Tanika Gupta’s
sugar mummies and debbie tucker green’s trade. J Gend Stud
14(1):154-170

Bryan C (2017). Craft vendors and attractions to benefit from
MOU. Jamaica Information Service. https://jis.gov.jm/craft
-vendors-attractions-benefit-mou/. Accessed 24 Sep 2019
Eldemire-Shearer D, Bailey A (2008) Determinants of risk behav-
iour of sex-workers in Jamaica: a qualitative approach. West
Indian Med J 57(5):450-455

Nerini A, Matera C, Baroni D, Stefanile C (2016) Drive for mus-
cularity and sexual orientation: psychometric properties of the
Italian version of the Drive for Muscularity Scale in Straight
and Gay Men. Psychol Men Masculinity 17(2):137. https://doi.
org/10.1037/a0039675

Wojtowicz AE, von Ranson KM (2006) Psychometric evalu-
ation of two scales examining muscularity concerns in men
and women. Psychol Men Masculinity 7(1):56-66. https://doi.
org/10.1037/1524-9220.7.1.56

McCreary DR, Sasse DK, Saucier DM, Dorsch KD (2004) Meas-
uring the drive for muscularity: factorial validity of the drive for
muscularity scale in men and women. Psychol Men Masculinity
5(1):49

Dakanalis A, Timko A, Madeddu F, Volpato C, Clerici M, Riva
G, Zanetti AM (2015) Are the male body dissatisfaction and drive
for muscularity scales reliable and valid instruments? J Health
Psychol 20(1):48-59. https://doi.org/10.1177/1359105313498108
Escoto C, Alvarez-Rayon G, Mancilla-Diaz JM, Ruiz EJC, Pare-
des KF, Lugo CS (2013) Psychometric properties of the Drive
for Muscularity Scale in Mexican males. Eat Weight Disord
18(1):23-28. https://doi.org/10.1007/s40519-013-0010-6
McPherson KE, McCarthy P, McCreary DR, McMillan S (2010)
Psychometric evaluation of the Drive for Muscularity Scale in
a community-based sample of Scottish men participating in an
organized sporting event. Body Image 7(4):368-371

Campana ANNB, Tavares MDCGC, Swami V, da Silva D (2013)
An examination of the psychometric properties of Brazilian Por-
tuguese translations of the Drive for Muscularity Scale, the Swan-
sea Muscularity Attitudes Questionnaire, and the Masculine Body
Ideal Distress Scale. Psychol Men Masculinity 14(4):376. https://
doi.org/10.1037/a0030087

Compte EJ, Sepulveda AR, de Pellegrin Y, Blanco M (2015) Con-
firmatory 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 14:13-19.
https://doi.org/10.1016/j.bodyim.2015.02.005

Mellor D, McCabe M, Ricciardelli L, Ball K (2004) Body image
importance and body dissatisfaction among Indigenous Australian
adolescents. Body Image 1(3):289-287. https://doi.org/10.1016/j.
bodyim.2004.05.003

Grieve FG (2007) A conceptual model of factors contributing to
the development of muscle dysmorphia. Eat Disord 15:63-80.
https://doi.org/10.1080/10640260601044535

Bergeron D, Tylka TL (2007) Support for the uniqueness of
body dissatisfaction from drive for muscularity among men.
Body Image 4(3):288-295. https://doi.org/10.1016/j.bodyi
m.2007.05.002

MacCallum RC, Browne MW, Sugawara HM (1996) Power
analysis and determination of sample size for covariance
structure modeling. Psychol Methods 1(2):130. https://doi.
org/10.1037/1082-989X.1.2.130


https://doi.org/10.1037/1524-9220.5.2.112
https://doi.org/10.1037/1524-9220.5.2.112
https://doi.org/10.1519/JSC.0000000000000573
https://doi.org/10.1519/JSC.0000000000000573
https://doi.org/10.1159/000056223
https://doi.org/10.1159/000056223
https://doi.org/10.1016/j.bodyim.2008.04.002
https://doi.org/10.1519/JSC.0000000000000763
https://doi.org/10.1519/JSC.0000000000000763
https://doi.org/10.1007/s40519-019-00814-5
https://doi.org/10.1007/s40519-019-00814-5
https://doi.org/10.1590/s1020-49892011000400008
https://www.measureevaluation.org/resources/publications/tr-07-64
https://www.measureevaluation.org/resources/publications/tr-07-64
https://doi.org/10.1111/bjop.12162
https://doi.org/10.1111/bjop.12162
https://doi.org/10.1037/a0037585
https://doi.org/10.1037/a0038180
https://doi.org/10.1037/a0038180
https://doi.org/10.1177/1060826517693387
https://doi.org/10.1177/1060826517693387
https://doi.org/10.1080/00224498809551445
https://doi.org/10.1363/3700611
https://doi.org/10.1080/13691058.2016.1155750
https://doi.org/10.1080/13691058.2016.1155750
https://jis.gov.jm/craft-vendors-attractions-benefit-mou/
https://jis.gov.jm/craft-vendors-attractions-benefit-mou/
https://doi.org/10.1037/a0039675
https://doi.org/10.1037/a0039675
https://doi.org/10.1037/1524-9220.7.1.56
https://doi.org/10.1037/1524-9220.7.1.56
https://doi.org/10.1177/1359105313498108
https://doi.org/10.1007/s40519-013-0010-6
https://doi.org/10.1037/a0030087
https://doi.org/10.1037/a0030087
https://doi.org/10.1016/j.bodyim.2015.02.005
https://doi.org/10.1016/j.bodyim.2004.05.003
https://doi.org/10.1016/j.bodyim.2004.05.003
https://doi.org/10.1080/10640260601044535
https://doi.org/10.1016/j.bodyim.2007.05.002
https://doi.org/10.1016/j.bodyim.2007.05.002
https://doi.org/10.1037/1082-989X.1.2.130
https://doi.org/10.1037/1082-989X.1.2.130

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2021) 26:983-991 991

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Cash TF (2000) Multidimensional body-self relations question-
naire (MBSRQ). Norfolk, VA: Author. https://www.bodyimages
.com/assessments/mbsrq.html

Lovibond SH, Lovibond PF (1995) Manual for the depression
anxiety & stress scales, 2nd edn. Psychology Foundation, Sydney
Satorra A, Bentler PM (1994) Corrections to test statistics and
standard errors in covariance structure analysis. In: von Eye A,
Clogg CC (eds) Latent variables analysis: applications for devel-
opmental research. Sage Publications Inc, Thousand Oaks, pp
399419

Hu L, Bentler PM (1999) Cutoff criteria for fit indexes in covari-
ance structure analysis: conventional criteria versus new alterna-
tives. Struct Equ Model 6(1):1-55. https://doi.org/10.1080/10705
519909540118

Swami V, Barron D (2018) Translation and validation of body
image instruments: challenges, good practice guidelines, and
reporting recommendations for test adaptation. Body Image. https
://doi.org/10.1016/].BODYIM.2018.08.014

Chen FF (2007) Sensitivity of goodness of fit indexes to lack of
measurement invariance. Struct Equ Model 14(3):464-504. https
://doi.org/10.1080/10705510701301834

Cheung GW, Rensvold RB (2002) Evaluating goodness-of-fit
indexes for testing measurement invariance. Struct Equ Model
9(2):233-255. https://doi.org/10.1207/S15328007SEM0902_5
Nunnally JC (1978) Psychometric theory, 2nd edn. McGraw-Hill,
New York

Cohen J (1988). Statistical power analysis for the behavioral sci-
ences, 2nd edn. Erlbaum, Ed., Hillsdale

Zhang Z, Yuan K-H (2018) Practical Statistical Power Analysis
Using Webpower and R (Eds). ISDSA Press, Granger
Jamshidian M, Jalal S, Jansen C (2014) MissMech : An R package
for testing homoscedasticity, multivariate normality, and missing
completely at random (MCAR). J Stat Softw 56(6): 1-31. https://
doi.org/10.18637/jss.v056.106

Buuren S van, Groothuis-Oudshoorn K (2011) mice : multivariate
imputation by chained equations in R. J Stat Softw 45(3): 1-67.
https://doi.org/10.18637/jss.v045.103

Korkmaz S, Goksuluk D, Zararsiz G (2014) MVN: Multivariate
normality tests. R Package Version 3.7. https://CRAN.Rproject.
org/package=MVN

Rosseel Y (2012) lavaan: an R package for structural equation
modeling. J Stat Softw 48:1-36

Jorgensen TD, Pornprasertmanit S, Schoemann AM, Rosseel Y
(2018) semTools: Useful tools for structural equation modeling.
R package version 0.5-1. https://CRAN.R-project.org/packa
ge=semTools

Lai K, Kelley K (2012) Accuracy in parameter estimation for
ANCOVA and ANOVA contrasts: sample size planning via nar-
row confidence intervals. Br J Math Stat Psychol 65(2):350-370.
https://doi.org/10.1111/1.2044-8317.2011.02029.x

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Revelle W (2018) psych: procedures for personality and psycho-
logical research, Northwestern University, Evanston, Illinois,
USA. https://CRAN.R-project.org/package=psych Version =
1.8.12.

Harrell F (2008). Hmisc: Harrell Miscellaneous. https://biost
at.mc.vanderbilt.edu/s/Hmisc

Sepulveda AR, Parks M, de Pellegrin Y, Anastasiadou D, Blanco
M (2016) Validation of the Spanish version of the Drive for
Muscularity Scale (DMS) among males: confirmatory factor
analysis. Eat Behav 21:116-122. https://doi.org/10.1016/j.eatbe
h.2016.01.010

Silberstein LR, Striegel-Moore RH, Timko C, Rodin J (1988)
Behavioral and psychological implications of body dissatisfac-
tion: do men and women differ? Sex roles 19(3—4):219-232. https
://doi.org/10.1007/BF00290156

Morrison TG, Morrison MA, McCann L, Kindes M (2006) Striv-
ing for bodily perfection? An overview of the drive for muscular-
ity. Body Image New Res 1-34

Swami V, Barron D, Lau PL, Jaafar JL (2016) Psychometric prop-
erties of the Drive for Muscularity Scale in Malay men. Body
Image 17:111-116. https://doi.org/10.1016/j.bodyim.2016.03.004
James C, Powell M, Seixas A, Bateman A, Pengpid S, Peltzer K
(2019) Exploring the psychometric properties of the CES-D-10
and its practicality in detecting depressive symptomatology in
27 low-and middle-income countries. Int J Psychol. https://doi.
org/10.1002/ijop.12613

Doherty DT, Kartalova-O’Doherty Y (2010) Gender and self-
reported mental health problems: predictors of help seeking from
a general practitioner. Br J Health Psychol 15(1):213-228. https
://doi.org/10.1348/135910709X457423

Griffiths S, Hay P, Mitchison D, Mond JM, McLean SA, Rodg-
ers B, Paxton SJ (2016) Sex differences in the relationships
between body dissatisfaction, quality of life and psychological
distress. Aust N Zeal J Public Health 40(6):518-522. https://doi.
org/10.1111/1753-6405.12538

Arthur CM, Hickling FW, Robertson-Hickling H, Haynes-Rob-
inson T, Abel W, Whitley R (2010) “Mad, sick, head nuh good™:
mental illness stigma in Jamaican communities. Transcult Psy-
chiatry 47(2):252-275. https://doi.org/10.1177/136346151036891
2

Cheng HL, McDermott RC, Wong YJ, La S (2016) Drive for mus-
cularity in Asian American men: sociocultural and racial/ethnic
factors as correlates. Psychol Men Masculinity 17(3):215. https
://doi.org/10.1037/men0000019

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

@ Springer


http://www.bodyimages.com/assessments/mbsrq.html
http://www.bodyimages.com/assessments/mbsrq.html
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1016/J.BODYIM.2018.08.014
https://doi.org/10.1016/J.BODYIM.2018.08.014
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.18637/jss.v056.i06
https://doi.org/10.18637/jss.v056.i06
https://doi.org/10.18637/jss.v045.i03
http://CRAN.Rproject.org/package=MVN
http://CRAN.Rproject.org/package=MVN
https://CRAN.R-project.org/package=semTools
https://CRAN.R-project.org/package=semTools
https://doi.org/10.1111/j.2044-8317.2011.02029.x
https://CRAN.R-project.org/package=psych
http://biostat.mc.vanderbilt.edu/s/Hmisc
http://biostat.mc.vanderbilt.edu/s/Hmisc
https://doi.org/10.1016/j.eatbeh.2016.01.010
https://doi.org/10.1016/j.eatbeh.2016.01.010
https://doi.org/10.1007/BF00290156
https://doi.org/10.1007/BF00290156
https://doi.org/10.1016/j.bodyim.2016.03.004
https://doi.org/10.1002/ijop.12613
https://doi.org/10.1002/ijop.12613
https://doi.org/10.1348/135910709X457423
https://doi.org/10.1348/135910709X457423
https://doi.org/10.1111/1753-6405.12538
https://doi.org/10.1111/1753-6405.12538
https://doi.org/10.1177/1363461510368912
https://doi.org/10.1177/1363461510368912
https://doi.org/10.1037/men0000019
https://doi.org/10.1037/men0000019

	Psychometric evaluation of the Drive for Muscularity Scale among weightlifters in Jamaica
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 
	Level of evidence 

	Introduction
	Methods
	Participants
	Procedure
	Measures
	The Drive for Muscularity Scale (DMS)
	The Body Areas Satisfaction Scale (BASS)
	The Depression Anxiety Stress Scale-21 Items (DASS-21)

	Data analysis

	Results
	Discussion
	What is already known on this subject?
	What does this study add?
	References


