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Gender-related differences in self-reported problematic exercise symptoms: A 1 

systematic review and meta-analysis 2 

Abstract 3 

Aims: To provide quantitative summarized evidence on gender-related differences in self-4 

reported problematic exercise symptoms (PE). Methods: Eligible studies were searched up to 5 

December 31, 2021 in the databases MEDLINE, Current Contents Connect, PsycINFO, Web 6 

of Science, SciELO, and Dissertations & Theses Global. Studies were considered eligible if 7 

they included information that allowed the calculation of the differences of interest as 8 

expressed by either the aggregate or subscales scores of the main self-reported instruments of 9 

PE identified by previous research (i.e., Commitment to Exercise Scale, Compulsive Exercise 10 

Test, Exercise Addiction Inventory, Exercise Dependence Questionnaire, Exercise 11 

Dependence Scale-Revised, and Obligatory Exercise Questionnaire). Data were analysed 12 

using three-level meta-analytic models. Potential moderator variables were examined using 13 

meta-regressions. Results: A total of 168 effect-sizes from 117 studies (N=65,718) were 14 

retrieved. Results showed (i) small overall differences favouring  males for the aggregate 15 

scores of the instruments (g=0.105), (ii) small-to-moderate differences favouring females for 16 

symptoms involving withdrawal (g=0.116 and 0.118), lack of exercise enjoyment (g=0.226),  17 

and the employment of exercise as a means to ends such as health improvement (g=0.222), 18 

mood management (g=0.158 and 0.226), and body weight control (g=0.453 and 0.465); and 19 

(iii) small differences favouring males for symptoms involving spending considerable amount 20 

of time in the activity (g=0.250), exercising with greater volume/intensity than planned 21 

(g=0.254), a need for increased amounts of exercise to achieve the desired effect (g=0.291), 22 

loss of control over the behaviour (g=0.101), reduction or cessation of other activities because 23 

of exercise (g=0.323), and continue to exercise despite physical and/or psychological issues 24 

being caused or exacerbated by this behaviour (g=0.243). Conclusions: Adopting a gender-25 

informed perspective may be needed both in the professional praxis of exercise and health 26 

practitioners prescribing and guiding exercise practice and in the design of prevention and 27 

treatment efforts aimed at avoiding the occurrence of PE.  28 

 Keywords: morbid exercise; exercise dependence; exercise addiction; compulsive 29 

exercise; obligatory exercise; problematic exercise; meta-analysis 30 

  31 
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Gender-related differences in self-reported symptoms of problematic exercise: A 32 

systematic review and meta-analysis 33 

 Regular exercise is recognized as an effective non-pharmacological strategy in the 34 

prevention of a range of pathologies (Bennie et al., 2020; Hu et al., 2020; Thompson et al., 35 

2020). Nevertheless, there is also evidence that some individuals may develop potentially 36 

problematic patterns of exercise behaviour (Juwono & Szabo, 2021). This refers to a complex 37 

behaviour involving a number of manifestations such as (among others) losing control over 38 

exercise habits to the point of experiencing impairment at the physical, psychological, or 39 

professional levels (Bamber et al., 2003; Szabo et al., 2015), and/or developing withdrawal 40 

symptoms such as anxiety or depression as a result of being prevented from exercising 41 

(Weinstein et al., 2017). In view of the potential harmful health implications of this behaviour 42 

(which, given the multiplicity of terms used in the literature, is referred to here by using the 43 

umbrella term problematic exercise; PE) (Sicilia et al., 2021), its potential risk factors need to 44 

be identified. 45 

 One of the variables that has attracted much research interest when examining the risk 46 

factors for PE is gender (Downs et al., 2019). Findings from the only review paper 47 

specifically focused on examining gender-related differences in PE concluded than males are 48 

more prone to develop this problematic form of exercise than females (Dumitru et al., 2018). 49 

However, some of the shortcomings of this review may have compromised the accuracy of its 50 

findings. Firstly, it lacked a systematic and reproducible methodology in the process of 51 

searching for relevant literature and in the subsequent reporting and discussion of the results 52 

(e.g., the one described in consensus guidelines) (Page et al., 2021). Secondly, it did not 53 

implement statistical techniques to provide a quantitative summary of the results (Borenstein 54 

et al., 2009). Thirdly, it only considered data from two of the many self-report instruments 55 

developed for the assessment of PE (Sicilia et al., 2021). This shortcoming is an important 56 

limitation in view of evidence suggesting that, due to the complex nature of PE (Szabo et al., 57 

2015), no single psychometric instrument currently available comprehensively assesses the 58 

behaviour (Sicilia et al., 2021). Lastly, it did not explore the factors that may account for the 59 

contradictory results concerning gender-related differences in PE reported in the literature 60 

(Alcaraz‐Ibáñez et al., 2019; Costa et al., 2013; de la Vega et al., 2020; Weik & Hale, 2009). 61 

One candidate factor to be explored within the context of examining the causes 62 

underlying the inconsistent results regarding gender-related differences in self-reported PE 63 

symptoms may be the existence of assessment-related artefacts. This possibility is plausible 64 

given not all of the symptoms proposed as indicative of a problematic pattern of exercise 65 
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behaviour are always (and to the same extent) present in each of the available instruments 66 

(Sicilia et al., 2022). Indeed, specific symptoms included in each of these instruments have 67 

found in some cases to be reported in varying degree by males and females (Goodwin et al., 68 

2016; Kotbagi et al., 2017; Weik & Hale, 2009). Another plausible explanation for the 69 

observed variability in gender-related differences in PE could be offered according to the 70 

influence that several sociodemographic variables may have on the PE scores. This may be 71 

the case for age (as older individuals are found to be less prone to develop PE) (Alcaraz‐72 

Ibáñez et al., 2018, 2019; Bueno-Antequera et al., 2020; Edmunds et al., 2006), the main 73 

exercise modality practised (as individuals practising mainly endurance modalities have been 74 

found to be at higher risk of showing problematic patterns of exercise behaviour) (Di 75 

Lodovico et al., 2019), and the risk status in terms of eating disorders (as individuals at-risk of 76 

eating disorders tend to show higher risk of PE) (Trott et al., 2021). The latter is particularly 77 

relevant given the higher prevalence rates of eating disorders found among females compared 78 

to males (Smink et al., 2012). 79 

 As research examining gender-related differences in PE increases (Alcaraz‐Ibáñez et 80 

al., 2019; Bueno-Antequera et al., 2020; Karademir, 2020), systematic and comprehensive 81 

evaluation of accumulated data that provides deeper insight into this topic is needed. In this 82 

vein, meta-analytic techniques provide a reliable method for quantifying differences between 83 

groups in a given variable using data gathered from existing literature, as well as for 84 

examining the methodological or sociodemographic characteristics that may be affecting 85 

these differences (Borenstein et al., 2009). Therefore, a systematic literature review and meta-86 

analysis was conducted with the purpose of addressing two main questions: (i) to what extent 87 

do males and females differ in their self-reported PE levels? and (ii) what methodological or 88 

sociodemographic variables may amplify, attenuate, inhibit or conceal these differences? 89 

Answering these questions may lead to the identification of populations particularly 90 

susceptible to developing problematic patterns of exercise behaviour, which may translate 91 

into improved professional praxis among exercise and health practitioners. Such findings may 92 

also provide evidence on the need to address gender-specific efforts that, aimed at preventing 93 

and treating PE, may contribute to maximize the potential health-inducing benefits of 94 

exercise. 95 

METHODS 96 

The present study was conducted according to the Preferred Reporting Items for 97 

Systematic Reviews and Meta Analyses (PRISMA) statement (Page et al., 2021) (see 98 
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Appendix A for the PRISMA checklist) and was pre-registered in PROSPERO 99 

(CRD42021237104). 100 

Locating studies 101 

Eligible studies were searched up to December 31, 2021 in the databases MEDLINE, 102 

Current Contents Connect, PsycINFO, Web of Science, SciELO, and Dissertations & Theses 103 

Global (see Appendix B for the full search strategy). Reference lists of retrieved studies were 104 

hand-searched to identify further potentially eligible studies.  105 

Endnote X9 software was used for managing references at the screening stage. Studies 106 

were independently selected by the two first authors in two stages following examination of 107 

(a) their titles/abstracts, and (b) their full-texts. Inter-coder reliability in terms of Cohen’s 108 

Kappa, as computed by ‘ReCal’ (Freelon, 2013) was .62 (percent agreement 99%) for the 109 

abstract/title, and .87 (percent agreement 94%) for the full text. In the presence of suspected 110 

duplicate studies (e.g., a dissertation and its derived peer-reviewed publication), only 111 

published data were employed. Disagreements were discussed and resolved on a consensual 112 

basis with the assistance of a third author, if necessary. 113 

Corresponding authors of the retrieved studies were approached to request 114 

unpublished data that may be potentially eligible for inclusion. Missing relevant information 115 

for a given retrieved study (e.g., age) was requested from the corresponding authors. The 116 

response rate (i.e., the percentage of authors that, after being asked, provided data that were 117 

effectively analysed) was 51.4%.  118 

Eligibility criteria 119 

The present review gathered data on gender-related differences in PE symptoms as 120 

assessed by self-report instruments. In the interest of minimising publication bias, the 121 

literature search aimed to retrieve data from published and unpublished research. 122 

Inclusion criteria. Studies meeting the following criteria were considered eligible: (a) 123 

at least one of the following validated self-report instruments (i.e., those whose psychometric 124 

properties have been formally tested in a peer-reviewed study) identified in previous meta-125 

analytic research (Alcaraz‐Ibáñez et al., 2020; Alcaraz‐Ibáñez, Paterna, et al., 2021; Trott et 126 

al., 2021) was used for the purpose of assessing PE symptoms: Commitment to Exercise Scale 127 

(CES) (Davis et al., 1993), Compulsive Exercise Test (CET) (Taranis et al., 2011), Exercise 128 

Addiction Inventory (EAI) (Terry et al., 2004), Exercise Dependence Questionnaire (EDQ) 129 

(Ogden et al., 1997), Exercise Dependence Scale-Revised (EDS-R) (Downs et al., 2004), and 130 

Obligatory Exercise Questionnaire (OEQ) (Steffen & Brehm, 1999); (b) studies were written 131 

in English, Spanish French, or Portuguese, although there was no restrictions in terms of 132 
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country of origin; and (c) sufficient data were available for calculation of the effect sizes 133 

corresponding either to global scores for a given instrument or its sub-scales.  134 

Exclusion criteria. Studies meeting the following criteria were excluded: (a) available 135 

PE scores were offered just as composite scores obtained by adding global scores derived 136 

from (i) more than one instrument, or (ii) several sub-scales whose aggregate score did not 137 

equal to the global score of a given instrument; (b) specific items were excluded when 138 

obtaining global PE scores and the sub-scale scores were not available; (c) specific items were 139 

excluded from sub-scale PE scores; and (d) available PE scores were obtained using a 140 

modified factor structure from the one originally proposed for the instrument. 141 

Coding procedure 142 

 A coding frame was developed (and subsequently pilot-tested) according to the 143 

common features of the studies retrieved in a preliminary search. The resulting coding sheet 144 

(see Appendix C) was independently used by the two authors in charge of extracting the 145 

relevant data from the retrieved studies. Inter-coder reliability (Cohen’s Kappa) ranged from 146 

.72 to .93 (percent agreement 87% to 98%). Disagreements were discussed and resolved on a 147 

consensual basis with the assistance of a third author, if needed.  148 

Risk of bias 149 

Assessment of risk of bias was conducted employing the adapted Newcastle-Ottawa 150 

Scale (NOS) for evaluating cross-sectional/survey studies (Hillen et al., 2017). The 0-16 151 

range score of the NOS results from the evaluation of: (a) clarity of stated aim; (b) 152 

representativeness of the sample; (c) sample size; (d) non-respondents; (e) ascertainment of 153 

the exposure; (f) control of confounding factors; (g) comparability of participants in different 154 

outcome groups; (h) assessment of the outcome; and (i) statistical tests. Low scores on the 155 

NOS suggest higher risk of bias. The risk of bias assessment was independently conducted by 156 

the two first authors. Disagreements between reviewers were discussed and resolved on a 157 

consensual basis with the assistance of a third author, if needed. As a result of this procedure, 158 

the 117 retrieved studies were scored between 7 and 12 in terms of risk of bias.  159 

Statistical analysis 160 

 Gender-related differences in PE scores were expressed as the standardized sample-161 

size corrected mean-change (Hedges’ g). Prior to the calculation of the effect sizes, the SD of 162 

the scores derived from studies reporting just the standard error of the mean were obtained by 163 

applying the following formula (Higgins et al., 2019): 164 

𝑆𝐷 = 𝑆𝐸 ×  √N 165 
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 In cases where it was not possible to obtain the SD values, effect sizes were computed 166 

from available statistics (i.e., t, d, or r). Eventual attenuations of the effect sizes due to the 167 

level of measurement error of the instruments assessing the construct of interest were 168 

corrected by using their reliability values according to the procedure described elsewhere 169 

(Schmidt & Hunter, 2015). When reliability values were not reported in the retrieved studies, 170 

the values provided in a recent reliability generalisation meta-analysis were used (Alcaraz‐171 

Ibáñez et al., 2022). A negative effect size implies a lower score in the female group. 172 

Several features present in some of the primary studies included in the present meta-173 

analysis could imply a violation of the principle of independence of effect sizes inherent to 174 

this technique (Becker, 2000). The first one concerns the existence of multiple effect size in 175 

studies with a longitudinal design (e.g., Goodwin et al., 2014a, 2014b). This was addressed by 176 

employing a three-level random effects model that, accounting for the hierarchical structure of 177 

the data, allows for a differentiated examination of (a) the sampling variance for the observed 178 

effect sizes (level 1); (b) the variance between effect sizes from the same study (level 2); and 179 

(c) the variance between studies (level 3) (Cheung, 2014; Van den Noortgate et al., 2013). 180 

The adequacy of the described three-level random effect model with respect to its less 181 

complex alternative (i.e., a two-level random effect model not assuming that some of the 182 

effect sizes are nested within the studies) was checked by means of a likelihood-ratio test. A 183 

second source of dependence was the presence of effect sizes from several population 184 

subgroups within the same study (e.g., in terms of country of origin) (de la Vega et al., 2020). 185 

This was approached by treating each effect size in the three-level random effect model as if it 186 

were derived from an independent study. A last feature that could imply that the principle of 187 

independence is being violated was the presence of effect sizes corresponding to several 188 

instruments coming from the same population (e.g., Alcaraz‐Ibáñez et al., 2019). This was 189 

addressed by conducting  random removal of effect sizes until just one of them remained 190 

(Cheung, 2014). 191 

The presence of statistical heterogeneity at levels two and three was examined and 192 

quantified by the respective use of the Q-test and the I2 statistic, with values of 25%, 50%, and 193 

75% of the latter being respectively interpreted as indicative of low, moderate, and high 194 

heterogeneity (Higgins et al., 2003). In the presence of heterogeneity, potential sources of 195 

variance both in categorical and continuous codified variables were explored using employing 196 

mixed-effects three-level meta-regressions models. A binary code was employed to transform 197 

categorical variables into k-1 dummy variables. Explained variance by the moderators was 198 

quantified on a percentage basis and expressed by R2. The presence of potential outliers and, 199 
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therefore, the robustness of the results was examined using graphic display of study 200 

heterogeneity (GOSH) plot analysis. This procedure allows for fitting not only K models but 201 

also modelling for all 2k − 1 possible study combinations. Once the models are calculated by 202 

employing three cluster algorithms (i.e., k-means, DBSCAN, and Gaussian mixture models), 203 

a plot is obtained in which the pooled effect size and the between-study heterogeneity are 204 

respectively displayed on the x- and on y-axis (Olkin et al., 2012). Cook’s distance values are 205 

subsequently employed for the purpose of assessing whether a given study could be 206 

particularly influencing within the context of the emerging clusters (Harrer et al., 2021). 207 

Publication bias was examined using a three-parameter selection model (3PSM) 208 

involving a simple model with a single cut-off point (<.05) and no moderators. The resulting 209 

unadjusted and adjusted meta-analytic models are compared by means of a likelihood-ratio 210 

test. Statistically significant results on this test suggest that the adjusted model should be 211 

retained and the likely existence of publication bias (Coburn & Vevea, 2019). The use of 212 

3PSM has been recommended over other available methodological alternatives for the 213 

examination of publication bias in the presence of a high degree of heterogeneity (Carter et 214 

al., 2019).  215 

Point mean estimates of effect sizes were interpreted as trivial (.00 to .10), small (.10 216 

to .40), moderate (.40 to .70), and large (>.70) (Cohen, 1988). The described statistical 217 

analyses were conducted in R (version 3.6.1). The three-level random-effects models were 218 

estimated using a method robust to the absence of normal data distributions (i.e., restricted 219 

maximum likelihood; REML) (Langan et al., 2019). 220 

RESULTS 221 

 Description of studies  222 

 A total of 3954 studies were initially identified. As a result of the study selection 223 

procedure (see Figure 1), 117 primary studies involving 168 effect sizes (N=65,217) 224 

published between 1988 and 2021, inclusive, were included in the systematic review and 225 

meta-analysis (see Appendix D for the complete list). The main characteristics of the retrieved 226 

studies are shown in Table 1. From the studies included in the meta-analyses, 100 were 227 

published peer-reviewed papers and 17 were doctoral dissertations or conference proceedings. 228 

The retrieved effect sizes were obtained by employing the CES (Likert-scale version, K=4; 229 

Visual-Analogue-Scale version, K=15), the CET (K=16), the EAI (K=49), the EDQ (K=8), the 230 

EDS-R (K=50), and the OEQ (K=26). The retrieved studies were conducted in Asia (K=3), 231 

Oceania (K=6), Europe (K=76), Latin America (K=21), and North America (K=36). From the 232 

studies included in the meta-analyses, 115 employed a cross-sectional design (K=154) while 233 
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five employed a longitudinal design (K=14). None of the retrieved studies indicated whether 234 

the samples included individuals clinically diagnosed with an eating disorder. Mean age of the 235 

participants included in the meta-analysis ranged from 12.69 to 51.94 years (Mage=26.11 236 

years, SDage=8.46) and in BMI from 19.86 to 26.63 (MBMI =23.12, SDBMI =1.42). 237 

Gender-related differences in PE symptoms 238 

 The results from the likelihood-ratio test [χ2(1)=6.319, p=.012] suggest the adequacy 239 

of the three-level over the two-level random effect model. Findings from the three-level 240 

random effects model showed a small but near to trivial effect size favouring males (Hedge’s 241 

g= -.104, p=.004; 95%CI= -.176 to -.033). The results from the Q-test indicated significant 242 

heterogeneity (Q=1527.59, τ2
(level2)=.047, τ2

(level3) =.139), which was globally estimated in 243 

terms of the I2 statistic to be 92.95% (I2
(level2)=25.44, I2

(level3)=67.51). Findings from the main 244 

univariable meta-regression analysis (see Table 1) demonstrated that PE measure was the only 245 

variable explaining significant variance. More specifically, small differences were found that 246 

in some cases favoured males (CES-VAS, EDSR-R, and the OEQ) and in other cases 247 

favoured females (CET and EDQ). Trivial differences that favoured males where found for 248 

the EAI. 249 

 In view of the results of the moderator analyses, gender differences in individual 250 

symptoms included in each of the multidimensional instruments under consideration (i.e., 251 

CET, EDQ, and EDS-R) was also examined using the same three-level approach employed in 252 

the previous analyses. The results from these analyses (see Table 2) showed (i) the adequacy 253 

of the three-level over the two-level random effect model; and (ii) effect size estimates 254 

slightly lower in magnitude but still consistent with those observed in the previous analyses. 255 

Findings from the univariable meta-regression analysis (see Table 3) showed that considering 256 

the sub-scales of the instruments under consideration explained significant variance in all 257 

three cases. For the CET, differences favouring mainly females were found for the different 258 

subscales, which ranged from small (for symptoms involving using exercise as a mean of 259 

mood improvement and lack of exercise enjoyment) to moderate (for symptoms involving 260 

exercise as a mean of weight control). For the EDQ, small differences favouring mainly 261 

females were found, which ranged from small (for symptoms involving positive rewards, 262 

withdrawal, and exercising for health reasons) to moderate (for symptoms involving exercise 263 

as a mean of weight control). In the case of the EDS-R, small differences favouring males 264 

were found in all subscales except for the one covering withdrawal symptoms, which 265 

favoured females.  266 

Sensitivity analysis and publication bias 267 
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After removing five effect sizes from four studies (Costa et al., 2013; Hill et al., 2015; 268 

Kotbagi et al., 2017; Zeeck et al., 2017) identified as potential outliers from the results of 269 

influence analyses (see Appendix E), the results from the adjusted model (Hedge’s g= -.100, 270 

p<.001; 95%CI= -.149 to -.051; I2
(level2)=35.46, I2

(level3)=48.44) were found to be consistent 271 

with those from the non-adjusted one (Hedge’s g= -.105,  p= .004; 95%CI= -.176 to -.033; 272 

I2
(level2)=25.44, I2

(level3)=67.51). The results of 3PSM suggested publication bias in the non-273 

adjusted model (χ2[1]=22.612, p<.001) but not in the one where outliers were removed 274 

(χ2[1]=2.550, p=.110). 275 

DISCUSSION 276 

 Meta-analytic techniques were used to provide quantitative summarization of gender-277 

related differences in self-report PE symptoms, as well as to identify the circumstances under 278 

which these differences may vary. Results from a three-level random-effects model including 279 

168 effect sizes from 117 studies comprising 65,217 participants indicated two main group of 280 

findings. Firstly, the existence of overall small and near to trivial differences favouring males 281 

for the aggregate scores of the set of psychometric instruments being considered. Secondly, 282 

that these differences vary across specific instrument and their subscales, with those derived 283 

from the CET/EDQ and subscales covering symptoms referred to exercising to control body 284 

weight (female-predominant) and the EDS-R/CES-VAS and subscales covering symptoms 285 

involving reductions in daily life because of exercise (male-predominant) showing the more 286 

extreme opposite effects. Therefore, it follows that both the direction and the magnitude of 287 

gender-related differences on PE may differ according to the specific symptoms involved in 288 

this type of problematic behaviour. 289 

 Findings presented here using data derived from six different assessment instruments 290 

are in line with those reported in a previous narrative review considering just two instruments 291 

(i.e., EDS-R and EAI) (Dumitru et al., 2018). More specifically, both reviews agree that when 292 

these two instruments are used, males are more prone to report potentially problematic 293 

patterns of exercise behaviour than females. The present study adds to the findings of this 294 

previous review by quantifying these differences as trivial in the case of EAI and small in the 295 

case of the EDS-R. However, arguably, the main contribution of the present study is that it 296 

demonstrates that part of the variability in gender-related differences in self-reported PE 297 

levels are due to assessment-related issues. In the case of the aggregate scores, the reason for 298 

the change in the general trend of aggregate scores favouring males may be found in the 299 

existence of particularly greater differences in symptoms being present just in the two 300 

instruments whose scores were found to favour females (i.e., CET and EDQ). A close 301 
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inspection of the content of these instruments points to the symptom involving exercising as a 302 

means of body weight control as the only one being present in both of them but not in the 303 

remaining instruments (Sicilia et al., 2022). The occurrence of these particularly large 304 

differences for such symptoms is corroborated by the evidence obtained from the analyses 305 

examining the contribution of the symptoms present in the different subscales of each 306 

instrument to the variability of the differences of interest. This evidence also highlights the 307 

fact that males and females may not be equally susceptible to manifesting the full range of PE 308 

symptoms. Therefore, females are particularly likely to show PE patterns mainly 309 

characterised by experiencing withdrawal symptoms, having a lack of exercise enjoyment, 310 

and using exercise as a means to ends such as health improvement, mood management, and 311 

particularly body weight control. On the contrary, males tend to report PE patterns to a greater 312 

extent characterised by spending considerable amount of time on the activity, exercising with 313 

greater volume/intensity than planned, needing increased amounts of exercise to achieve the 314 

desired effect, experiencing a loss of control over the behaviour, reducing or ceasing other 315 

activities because of exercise, and continuing to exercise despite physical and/or 316 

psychological issues being caused or exacerbated by the behaviour.  317 

 A first consideration on these differences concerns the non-equivalent nature of all 318 

specific symptoms proposed as indicative of PE according to their damage potential (Sicilia et 319 

al., 2020). Both the loss of control and the existence of negative consequences in terms of 320 

experiencing harm either at the physical, psychological, or social level as a result of exercise 321 

behaviour have been proposed as the most distinctive and deleterious features of PE (Szabo et 322 

al., 2018). The fact that these kinds of features seem to be mainly present among the subscales 323 

whose scores favoured males suggests that individuals of this gender may show a somewhat 324 

more problematic PE risk profile. However, the risk pattern shown by females is also not 325 

without its dangers. For example, the symptom with the largest magnitude of differences 326 

favouring females (i.e., exercising to control body weight) has been proposed as a likely 327 

reinforcing factor in the maintenance of thinness-related eating disorders (Alcaraz‐Ibáñez et 328 

al., 2020; Schaumberg et al., 2022). It could be also argued that engaging in exercise as a way 329 

of coping with internal distress does not necessarily imply harm caused by the exercise 330 

behaviour. However, the fact that this strategy is perceived as the only effective way to deal 331 

with negative mood may lead to exacerbation of these moods in situations where the 332 

individual is prevented from exercising, for example, as a result of being injured (Freimuth et 333 

al., 2011; Lichtenstein et al., 2018).  334 
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 A second relevant consideration on the observed differences concerns their plausible 335 

causes. One of them may be drawn from pressures towards the thin-body ideal traditionally 336 

assigned to females in Western culture, which leads females to experience greater weight 337 

concerns and increased propensity to exercise for weight control reasons than males 338 

(Pritchard & Beaver, 2012; Sicilia et al., 2020; Wright et al., 2006). Moreover, females are 339 

also subjected to health imperatives according to which they must be slim not only to be 340 

attractive but also to be healthy, a goal that females are particularly inclined to see as 341 

achievable through exercise (Welsh, 2011; Wright et al., 2006). Therefore, it is conceivable to 342 

assume that perceiving that exercising contributes towards achieving the body-related goals 343 

being pursued may translate into reinforced exercise behaviour. This suggests that these 344 

reinforcements may also derive from two types of mood changes resulting from exercise 345 

behaviour: (i) an improvement of these moods as a result of engaging in the behaviour, not 346 

because it is pleasant, but because it is likely contributing to the intended purpose; and (ii) a 347 

worsening of those moods at the prospect of losing the opportunity to contribute to the 348 

intended purpose as a result of not being able to engage in the behaviour. Another conceivable 349 

cause underlying the gender-related differences found is the greater predisposition shown by 350 

males to exercise for motives largely inherent in the activity itself. This would be the case of 351 

those referred to as skill development, performance, or competition (Ley, 2020; Rodrigues et 352 

al., 2022; Wright et al., 2006). In view of the above, it seems reasonable to assume that this 353 

latter category of goals would be the predominant object of the reinforcements leading to an 354 

over-committed and ultimately problematic exercise behaviour in the case of males. However, 355 

these explanations are presented merely as a possibility whose empirical validity should be 356 

subject to further research. 357 

Implications for professional practice and future research 358 

 The first group of main implications from the present study concerns the professional 359 

practice of health and exercise practitioners. The findings here suggest that prevention efforts 360 

aimed at avoiding the occurrence of PE may benefit from adopting a gender-informed 361 

perspective when prescribing and guiding exercise practice. For females, this would 362 

particularly imply avoiding providing positive (e.g., excessive praise) or negative (e.g., 363 

stimulating feelings of shame or guilt) reinforcement for the respective success or failure in 364 

achieving weight control and/or health improvement related goals (Alcaraz‐Ibáñez, 365 

Chiminazzo, et al., 2021; Alcaraz‐Ibáñez, Paterna, et al., 2021). For males, it would 366 

particularly imply providing specific information on the main deleterious outcomes derived 367 

from losing control and/or obsessing with exercise to the point of not integrating this activity 368 
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harmoniously into the rest of their life activities (e.g., reducing social life or neglecting 369 

professional responsibilities due to exercise behaviour) (Juwono & Szabo, 2021) or putting 370 

one's own health at risk (e.g., persist on exercising despite an over-use injury) (Lichtenstein et 371 

al., 2014).  372 

 A second group of notable implications concern future research and treatment efforts 373 

in the PE field. Firstly, the findings suggest that efforts should be made to control for the 374 

likely confounding effect of gender when testing explanatory models aimed at examining the 375 

potential causes underlying PE, even more so when the outcomes of interest are specific PE 376 

symptoms. Secondly, the findings suggest that treatment interventions could probably benefit 377 

from adopting a gender-specific approach. Cognitive-behavioural interventions used to 378 

manage other problematic behaviours have been proposed as worthwhile to be explored 379 

within the context of PE (Downs et al., 2019). Therefore, knowledge of the characteristics 380 

involved in the specific PE symptoms that males and females are more likely to experience 381 

may be employed to identify gender-specific maladaptive thoughts and beliefs being 382 

challenged according to the perspective of this therapeutic approach (Kahl et al., 2012).  383 

Limitations and future directions 384 

 A first limitation of the present study concerns the lack of data needed for conducting 385 

more comprehensive moderator analyses. This originated from at least three different sources. 386 

Firstly, the rather incomplete description of the populations in some of the retrieved studies, 387 

which prevented detailed exploration of some of the socio-demographic factors that may have 388 

accounted for the variability of the differences under consideration. Examples of the latter are 389 

the main exercise modality practiced or the risk status in terms of eating disorders (Alcaraz‐390 

Ibáñez et al., 2020; Di Lodovico et al., 2019). It is therefore possible that increased data 391 

availability for these variables may have allowed additional sources of variability to be 392 

identified. Secondly, the under-representation of some potentially relevant populations (e.g., 393 

individuals either at-risk or clinically diagnosed with an eating disorder) (Alcaraz‐Ibáñez et 394 

al., 2020). Thirdly, the traditional binary approach adopted in nearly all the studies included in 395 

the present meta-analysis prevented any examination of whether the scores under 396 

consideration may vary across the spectrum of gender identities. This limitation highlights the 397 

need for future primary research in this area to adhere to guidelines on gender equity in 398 

research, so that individuals may also identify themselves as non-binary (Heidari et al., 2016). 399 

Fourthly, the fact that mainly aggregated PE scores were provided in the retrieved studies, 400 

which implied that evidence on the differences of interest across the different subscales were 401 

derived from a lower number of studies. This is a particularly relevant shortcoming 402 
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considering the markedly multidimensional nature of the PE symptoms (Formby et al., 2014; 403 

Sicilia & González-Cutre, 2011). This is even more so given the results showed varying 404 

directions and magnitudes between symptoms on the differences of interest. In view of this 405 

group of limitations, improved homogeneity in the reporting of primary studies examining PE 406 

is warranted. A meaningful move in this direction could be to reach an expert agreement that 407 

allows for extending one of the existing reporting guidelines generically proposed for 408 

observational studies (e.g., Von Elm et al., 2007) for the purpose of covering the 409 

particularities of the specific research field of PE. Similarly, future studies are needed that, by 410 

considering individual scores on the range of symptoms potentially involved in PE, examine 411 

whether the differences observed in the present study can be extended to a wider range of 412 

populations.  413 

 A second limitation worth mentioning derives from shortcomings in the reporting of 414 

the reliability values of the instruments used to obtain the scores of interest. This consisted 415 

either in the complete omission of such values (e.g., Bueno-Antequera et al., 2020; Mayolas-416 

Pi et al., 2017) or the absence of detailed reporting when PE scores were provided for 417 

different groups (e.g., Yager & O’Dea, 2010; Yildiz & Senel, 2020). This implies that, even 418 

with all the analytical correction efforts made (Schmidt & Hunter, 2015), some degree of bias 419 

resulting from not being able to employ the very precise reliability value associated with each 420 

effect size cannot be ruled out. In the light of this limitation, researchers are encouraged to 421 

follow the recommendations concerning reliability reporting specifically proposed for this 422 

field of research (Alcaraz‐Ibáñez et al., 2022).   423 

 A last noteworthy limitation stems from the limited number of studies that have so far 424 

examined the invariant nature in terms of gender among some of the scores of interest 425 

(Alcaraz‐Ibáñez et al., 2022). In the absence of strong evidence on this matter, it cannot be 426 

precluded that differences observed are partly due to differing interpretation by males and 427 

females of either individual items or the underlying factor (van de Schoot et al., 2012). In 428 

view of this limitation, future primary research on this topic might benefit from gathering 429 

preliminary evidence on the gender invariance of the scores derived from the instruments 430 

before examining the differences of interest. 431 

CONCLUSIONS 432 

 The present study contributes to the literature by quantifying the magnitude of gender-433 

related differences in self-reported PE symptoms, as well as by examining the circumstances 434 

under which these differences might vary. The findings support the existence of small and 435 

near to trivial differences favouring males when PE is expressed according to the aggregate 436 
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scores derived from the whole set of instruments, as well as the tendency for these differences 437 

to become more pronounced and favour either males or females depending on specific 438 

symptoms. Therefore, females and males are respectively more likely to report symptoms 439 

involving exercising to serve a specific purpose (mainly body weight control and mood 440 

modification) or physical/social harms derived from progressive over-involvement. Adopting 441 

a gender-informed perspective may be needed both in the professional praxis of exercise and 442 

health practitioners prescribing and guiding exercise practice and in the design of prevention 443 

and treatment programs aimed at avoiding the occurrence of PE. Further research is warranted 444 

that, by considering different populations in terms of their sociodemographic characteristics, 445 

may provide additional insight into the causes underlying gender-related differences in 446 

specific PE symptoms. 447 
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Table 1 

Results of overall univariable meta-regression analyses 

Moderators s k β₀ 
95% CI 

β1 
95% CI 

χ2 p R2
level2 R2

level3 τ2
Level2

 τ2
Level3 

Lower Upper Lower Upper 

Eating disorders 161 168       0.351 .950 .000 .004 .051 .140 

Unknown (RC) 127 134 -0.102 -0.183 -0.022          

At-risk 3 3 -0.192 -0.707 0.323 -0.089 -0.611 0.431       

Not at-risk 10 10 -0.046 -0.331 0.240 0.056 -0.239 0.354       

Mixed 21 21 -0.131 -0.325 0.063 -0.029 -0.239 0.181       

Report of LTE 161 168       0.006 .940 .000 .002 .051 .138 

No (RC) 61 66 -0.101 -0.216 0.014          

Yes 100 102 -0.106 -0.198 -0.015 -0.007 -0.153 0.141       

Regular exercisers 161 168       0.609 .435 .029 .000 .049 .139 

Unknown (RC) 78 83 -0.133 -0.234 -0.032          

Yes 83 85 -0.076 -0.177 0.025 -0.057 -0.086 0.200       

EP measure 161 168       13.709 .033 .000 .191 .054 .120 

CET (RC) 13 16 0.210 -0.013 0.433          

CES 4 4 -0.085 -0.506 0.337 -0.295 -0.771 0.182       

CES-VAS 15 15 -0.249 -0.475 -0.024 -0.459 -0.776 -0.142       

EAI 47 49 -0.073 -0.199 0.053 -0.283 -0.539 0.027       

EDQ 8 8 0.103 -0.201 0.406 -0.107 -0.483 0.269       

EDS-R 50 50 -0.218 -0.338 -0.097 -0.427 -0.681 -0.174       

OEQ 24 26 -0.111 -0.292 0.070 -0.321 -0.608 -0.034       

Region 161 168       2.311 .889 .005 .015 .051 .143 

Unknown (RC) 22 24 -0.081 -0.274 0.112          

Latin America 21 21 -0.022 -0.222 0.178 0.059 -0.219 0.337       

Oceania 6 6 -0.123 -0.503 0.257 -0.042 -0.468 0.384       

North America 36 36 -0.111 -0.261 0.039 -0.030 -0.275 0.214       

Mixed 2 2 -0.329 -0.947 0.289 -0.248 -0.896 0.399       

Europe 71 76 -0.133 -0.240 -0.027 -0.052 -0.273 0.168       

Asia 3 3 0.140 -0.396 0.676 0.221 -0.349 0.791       

Type of survey 161 168       3.200 .362 .000 .031 .052 .137 

Unknown (RC) 54 58 -0.170 -0.292 -0.049          

Paper-pencil 54 57 -0.029 -0.152 0.095 0.142 -0.031 0.315       

Online 52 52 -0.120 -0.245 0.005 0.051 -0.123 0.225       

Both 1 1 0.224 -0.627 1.076 0.395 -0.466 1.255       

Publication status 161 168       .554 .457 .000 .007 .047 .139 

Published (RC) 144 151 -0.095 -0.170 -0.019          

Unpublished 17 17 -0.186 -0.404 0.031 -0.092 -0.322 0.139       

Study design 161 168       1.413 .234 .000 .061 .054 .132 

Longitudinal (RC) 7 14 -0.114 -0.187 -0.042          

Cross-sectional 154 154 0.086 -0.233 0.406 0.201 -0.127 0.528       

Continuous moderators               

Age 124 127 -0.135 -0.211 -0.059 0.006 -0.003 0.015 80.221 <.001 .096 .000 .074 .086 

BMI 61 61 -0.186 -0.320 -0.051 0.041 -0.054 0.135 131.356 .063 .012 .012 .128 .128 

Year of publication 161 168 -0.104 -0.176 -0.033 0.001 -0.006 0.010 0.052 .818 .000 .001 .051 .137 

Quality 161 168 -0.104 -0.176 -0.033 0.015 -0.059 0.088 0.156 .693 .003 .001 .051 .138 

Note: s = Number of studies; k = Number of effect sizes; β0 = Intercept/mean effect size; β1= Estimated regression 

coefficient; CI= Confidence interval; RC= Reference category; R2 = Explained variance; τ2
Level2 = Variance 

between the effect sizes from the same study; τ2
Level3 = Variance between studies; LTE = Leisure time exercise; 

CES = Commitment to Exercise Scale (Likert scale); CES-VAS = Commitment to Exercise Scale (Visual 

Analogue Scale); CET = Compulsive Exercise Test; EAI = Exercise Addiction Inventory; EDQ = Exercise 

Dependence Questionnaire; EDS-R = Exercise Dependence Scale-Revised; OEQ = Obligatory Exercise 

Questionnaire.  

Statistically-significant effects (p < .05) appear highlighted in bold.
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Table 2 

Results of analyses for aggregate scores of multidimensional instruments 

Outcome s k ES (g) 
95% CI 

χ2 p Q τ2
Level2 τ2

Level3 I2
Level2 I2

Level3 
Lower Upper 

CET 4 20 0.180 -0.061 0.421 4.761 .029 102.496 .042 .068 .382 .435 

EDQ 6 48 0.088 -0.081 0.256 4.121 .042 150.212 .056 .039 .464 .242 

EDS-R 25 175 -0.181 -0.282 -0.079 38.321 <.001 1689.816 .059 .056 .459 .411 

Note: s = Number of studies; k = Number of effect sizes; ES = Pooled effect size; g = Corrected Hedges’ g; CI= 

Confidence interval; τ2
Level2 = Variance between the effect sizes from the same study; τ2

Level3 = Variance between 

studies; CET = Compulsive Exercise Test; EDQ= Exercise Dependence Questionnaire; EDS-R = Exercise 

Dependence Scale-Revised.  

Statistically-significant effects (p < .05) appear highlighted in bold. 
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Table 3 

Results of univariable meta-regression analyses for specific symptoms included in multidimensional instruments 

Moderators s k β₀ 
95% CI 

β1 
95% CI 

χ2 p R2
Level2 R2

Level3 τ2
Level2

 τ2
Level3 

Lower Upper Lower Upper 

CET 4 20       10.354 .034 .820 .000 .018 .754 

Weight control exercise (RC) 4 4 0.465 0.173 0.757          

Avoidance and rule-driven behaviour 4 4 -0.024 -0.313 0.265 -0.489 -0.730 -0.247       

Mood improvement 4 4 0.158 -0.133 0.449 -0.306 -0.548 -0.064       

Lack of exercise enjoyment 4 4 0.226 -0.056 0.507 -0.239 -0.470 -0.007       

Exercise rigidity 4 4 0.053 -0.242 0.348 -0.412 -0.660 -0.163       

EDQ 6 48       24.613 .001 .788 .000 .023 .044 

Weight control (RC) 6 6 0.453 0.213 0.693          

Interference 6 6 -0.017 -0.254 0.221 -0.470 -0.726 -0.214       

Positive reward 6 6 0.226 -0.008 0.461 -0.227 -0.480 0.027       

Withdrawal 6 6 0.118 -0.120 0.357 -0.335 -0.592 -0.078       

Insight into problem 6 6 -0.176 -0.418 0.065 -0.629 -0.889 -0.370       

Social reasons 6 6 -0.013 -0.259 0.233 -0.466 -0.729 -0.203       

Health reasons 6 6 0.222 -0.014 0.457 -0.232 -0.485 0.022       

Stereotyped behaviour 6 6 -0.141 -0.384 0.102 -0.594 -0.856 -0.333       

EDS-R 25 175       63.313 <.001 .672 .000 .022 .059 

Withdrawal (RC) 25 25 0.169 0.044 0.295          

Tolerance 25 25 -0.291 -0.416 -0.166 -0.460 -0.577 -0.344       

Intention effects 25 25 -0.254 -0.379 -0.130 -0.424 -.0540 -.0307       

Lack of control 25 25 -0.101 -0.227 0.025 -0.270 -0.389 -0.151       

Time 25 25 -0.250 -0.375 -0.125 -0.419 -0.537 -0.302       

Reduction in other activities 25 25 -0.323 -0.452 -0.194 -0.492 -0.614 -0.371       

Continuance 25 25 -0.243 -0.368 -0.118 -0.412 -0.530 -0.295       

Note: s = Number of studies; k = Number of effect sizes; β0 = intercept/mean effect size; β1= estimated regression coefficient; CI = Confidence interval; Lo = 

RC = Reference category; R2 = Explained variance; τ2
Level2 = Variance between the effect sizes from the same study; τ2

Level3 = Variance between studies; CET = 

Compulsive Exercise Test; EDQ = Exercise Dependence Questionnaire; EDS-R = Exercise Dependence Scale-Revised.  

Statistically-significant effects (p < .05) appear highlighted in bold. 
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▪ Inconsistent results on gender-related differences in problematic exercise 

symptoms (PES) have been reported 

▪ For the first time, meta-analytic techniques are employed to examine gender-

related differences in PES 

▪ Females are more likely to report PES involving exercise for weight control and 

mood modification purposes 

▪ Males are more likely to report PES involving harms derived from exercise 

over-involvement 
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